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THE DATA OF NUCLEAR REACTOR PHYSICS:
A BIELIOGRAPHY

INTRODUCTION

The analysis of nuclear power reactors depends upon & laxrge variety
of nuclear (especially neutron) physics studies, mathematical studies, and
the dissection of integral reactor criticel experiment assembllies by
physical and mathematical means. Until this time, the foundations of
reactor physics and engineering has rested reasonably firmly upon direct
experimental confirmation of characteristics deemed desirable in the per-~
formance of a nuclear power supply.

Because of the increasingly extensive scope and multiplying sources
of reactor physics data = which consists of the three general filelds of
critical experiments, neutron cross-section tabulations, and the conflu-
ence of these two in reactivity calculations - it has seemed desirable
t0 extract from the literature those publications that appear to be use-
ful. Therefore a search of Nuclear Science Abstracts from 1956 to Febru-
ary 28, 1967, has been made with the assistance of Carroll B. Mills, and
the more clearly informative abstracts collected. A summary of work prior
to 1956 may be found in the volumes of the Proceedings of the First Inter-
national Conference on the Peaceful Uses of Atomic Energy, Geneva, 1955.

These abstracts are grouped into the following sections and then are
arranged chronologically by yeaxr as they appeared in NSA:

Critical experiments, reasonably homogeneous
Critical experiments, lattices

Neutron group averaged cross sections
Reactivity measurements for component materials
Doppler effects on reactivity

There is a certain amount of overlapping so that, for example, values
of eta and alpha, from which cross sections may be constructed or checked
will appear with cross sections. Also, a great majority of the experi-
ments have been crude prototypes of reactors expected to produce power
and so are hopelessly complex or poorly described. Many of these are
included. Nevertheless this literature search is expected to ease con-
siderebly the search for a particular kind of data, a reactor, or a mate-
rial, and in any case should encourage those who are the ultimate sources
of essential data to publish it In a useful manner.



As a background for general reactor studies, the several sources of
the informetion required before a study of reactor physics (the neutronics
of nuclear power) will be listed:

1. The prompt fission number and distribution in energy has been
reported by Terrell:

J. Terrell, "Prompt Neutrons from Fission" from EExSiCS and
Chemistry of Fission, Vol. 2, Pg. 3-24, IAEA, 1965

and by Bernard et al.:

E. Bernsaxd, A. T. G. Ferguson, W. R. McMurray, and I. J. Van
Heerden, "Time of Flight Measurements of Neutron Spectra from
the Fission of U235, U239, and Pue3," Nucl. Phys. TL, 228-
240 (1965).

2. The basic summary tables of neutron cross sections are in the
well-known “wallpaper" books published by the Sigma Center of Brookhaven
National Iaboratory, "Neutron Cross Sections" by M. D. Goldberg et al.,
BNI~325, 2nd Ed., Suppl. 2, 1964~-1966, and "Angular Distributions in
Neutron~Induced Reactions" by M. D. Goldberg et al., BNI~40O, 2nd Ed.,
Vol. II, 1962.

An extensive "Calculations of Neutron Cross Sections Using a Local
Optical Potential with Average Parameters" has been published as LA-~3538-
MS (1966) by Ferne P. Agee and Louis Rosen.

Of more direct interest to reactor oriented scientists is the ex-
tensive compilation of neutron reactions on a Master Data Tape vrocessed
at LASL by Roger Iazarus, using integral reactor constant numerical means
set down by C. Hansen, H. Sandmeier, and R. Lazarus (all at LASL). The
larger sources of these data are Louis Rosen (LASL), R. J. Howerton
(LRL), and L. Parker (AWRE).

3. Extensive sumary tables of critical reactor assemblies have
been formed by H. C. Paxton, J. T. Thomas, Dixon Cellihan, and E. B.
Jopngon, with the title "Critical Dimensions of Systems Conteining ue3d,
Pu=3?, and U233," TID-T028 (June 1964).



1. CRITICAL EXPERIMENTS

1955
1.
7927

WORK ON U** AND Pu** REACTORS WITH HYDROGEN
MODERATORS CONDUCTED AT THE ACADEMY OF
SCIENCES OF THE U.S.S.R. G. N. Flerov. p.170-84 in
Meetings of the Division of Physical-Mathematical Sciences.
Session of the Academy of Sciences of the U,S.5.R. on the
Peaceful Use of Atomic Energy. July 1-5, 1955. Moscow,
Publishing House of the Academy of Sciences of the
U.S.S.R., 1955, 376p. (In Russian)

Results are presented of an experimental study of U and
Pu?® hydrogen-moderated reactors. For reactors of cylin-
drical and spherical shape the critical-mass and critical-
volume values were determined for different concentrations
of fissionable materials (hydrogen to fissfonable material
concentration ratios from 2.6 to 600). In some experiments
the fissionable material moderator systems under investi-
gation were allowed to become supercritical with the power
level rising up to 50 w. The influence of various reflectors
(uranfum, paraffin, {ron, etc.) on the neutron multiplication
factor in the reactor was studied. A method for the absolute
measurement of the multiplication factor in reactors of
different shapes has been developed. The ncutron spatial
distribution in the reactors was measured. Measurements of
the neutron energy distribution in the range from 1 ev up to
345 ev were carried out for reactors with high concentrations
of fisalonable material. Estimates of the effective number of
neutrons per capture, ver, for Pu?’® and U In intermediate-
energy reactors were obtained by a comparative method.
The experimental determinations of v.¢ in the intermediate
ncutron encrgy reglon show that the prospects of using Pu?!?
hydrogen-modecrated reactors for breeding purposcs are poor.
(auth) .

4093 AEC-tr-2435((Pt. 1) (p.133-40))

WORK ON U® AND Pu?® REACTORS WITH HYDROGEN
MODERATORS CONDUCTED AT THE, ACADEMY OF
SCIENCES OF THE USSR. G. N. Flcrov. p.133-40 of
CONFERENCE OF THE ACADEMY OF SCIENCES OF THE
USSR ON THE PEACEFUL USES OF ATOMIC ENERGY,
JULY 1-5, 19565. SESSION OF THE DIVISION OF PHYSI~

CAL AND MATHEMATICAL SCIENCES.
8p.

This paper was originally abstracted from the Russian
and appeared in Nuclear Science Abstracts a8 NSA 9-7927.

{Translation).

1956

2.
9859 CF-54-2-165
Oak Ridge National Lab., Tenn.
CRITICAL CONCENTRATION OF U-235 IN CORE OF
HRT. R. B. Briggo. Feb, 23, 1954, Decl. Feb. 8, 19586,
3p. Contract (W-7405-eng-26]. $1.80(ph OTS); $1.80
{mf OTS).

Data are summarized which show the effect of blanket

thickness and composition on the critical concentration of
U™ {n the HRT core. (B.J.H.)

L)

43 A70 CF-1627

Clinton Labs., Oak Ridge, Tenn.

NEUTRON MULTIPLICATION IN A MASS OF URANIUM
METAL. Final Report—Problem Assignment 307-X10P
“*Sneil”” Experiment. J. E, Brolley, F, J. Byerley, B.

Feld, A. E. Olds, R. Schalettar, L, Slotin, and R, B, Stewart,
Apr. 1, 1944, Decl. Dec. 12, 1955. 43p. (A-2489). $7.80
(ph OTS); $3.30(mf OTS).

Measurements were made of neutron multiplication in
35 tons of U metal, using the Clinton pile as a neutron
gource, a three-group approximation was used to derive
the neutron distribution in the metal. Detailed descriptions
of the experimental set-up and measurements are also
given. (B.J.H))

L ]

3hi 51 WAPD-128

Westinghouse Electric Corp. Atomic Power Div.,
Pittsburgh.

CRITICAL EXPERIMENTS ON A HIGHLY ENRICHED

HOMOGENEOUS REACTOR. J. R. Brown, B. H. Noordhoff,

and W. O, Bateson. May 1955. Decl. Nov. 30, 1955. 55p,



Critical Experiments 5-10

Coatract AT-11-1-GEN-14.

Critical experiments with a highly enriched homogeneous
reactor have been performed in the range of H: U™ atomic
ratios from 1633 to 1776. The cylindrical core has a fixed
diameter of 36 in. and heights between 23 and 51 in. An
aqueous solution of UO,(NOy), with a U*3® enrichment
greater than 90% was used. An 8-in. radial H,0O reflector
was available. Mecasurements were made of critical heights
and of the reactivity worth per inch at these heights as
functions of the H:U?% atomic ratio. U?* critical masses
are listed. Additional measurements were made to deter-
mine the control rod worths, the temperature coefficient
of reactivity and the effect of the radial reflector. (auth)

56

5399 MonP-402

{Clinton Labs., Oak Ridge, Tenn.}

CRITICAL MASS AND NEUTRON DISTRIBUTION CALCU-

LATIONS FOR THE H,0 MODERATED REACTOR WITH

D,0, H,0, AND BE REFLECTORS. E. Greuling and B.

Spinrad. Oct. 29, 1947, Decl, Jan. 11, 1956. 16p. Con-

tract W-35-058-eng-71. $3.30(ph OTS); $2.40(mf OTS),
Theoretical critical mass calculations for five experi-

mental plles are described and experimentally checked.

Agreement within 5 to 10% was obtained for the calculated

and experimental values, the calculated values tending to be

higher, (D.E.B.)

6.

3230 MonP-357

Clinton Labs., Oak Ridge, Tenan.

CRITICAL EXPERIMENTS ON A SMALL REACTOR OF
ENRICHED U?® WITH Al- Hy0 MODERATOR, AND D,0,
Be AND H,0 REFLECTORS. M. M. Mann and A. B.
Martin. Aug. 18, 1947, Decl. Sept. 20, 1955. 21p. Con-
tract W-35-058-eng-71.

Complete descriptions and diagrams are given of the
experimental arrangements. Resultaat critical masscs of
U5 are tabulated, and neutron flux distributions in the
critical assembly are shown. (B.J.H.)

Te

7309 AECD-4044

Oak Ridge National Lab., Tenn.

FURTHER CRITICAL EXPERIMENTS ON A SMALL RE-
ACTOR OF ENRICHED U-235 WITH AL-H,0 MODERATOR
AND BERYLLIUM REFLECTOR. A, B. Martin and M. M.
Mann, Aug. 17, 1948, Decl. with deletions Jan. 6, 1956,
16p. Contract W-7405-¢ng-26. $3.30(ph OTS); $2.40(mf
OTS).

The experimental facilities and operating procedures
which have beon used in the conduct of critical experiments
to study the characteristica of small enriched roactors
have heen descriticd {n MonP-367. The purpose of the
present report i8 to describe briofly certain tmprovements
t.=:t have been modu in the ¢xperimental facilities and to
predent the results of Jurther measurements on critical

masses and spatial nettrop flux distributions in Be-
ruflected reactors having square and thin slab geometrios,
The critical mass of a reactor having the usual U-Al-H,0
core and no reflector wuas measured and preliminary ex-
porimanta to dotarmine tho {ast neutron flux in these
reactors were carried out, (auth)

8.,

11507

HOMOGENEOUS HEAVY WATER MODERATED CRITICAL
ASSEMBLIES. PART 1. EXPERIMENTAL. Richard N.
Olcott (Los Alamos Scientific Lab., N. Mex.). Nuclear 8ci,
and Eng, 1, 327-41(1956) Aug.

Ten critical assemblies of enriched uranyl fluoride heavy-
water solutions have been studied. In six cases, heavy water
reflectors surrounded solutions in which the atomic ratio of
deuterium to uranium-235 varied from 3¢ to 430. The re-
maining four assemblies were without reflector and the
deuterium to U ratio ranged from 230 to 2080. Activatioa
rates within the systems were measured for the resonance de
tectors In, Au, Pd, and Mn and for the fission detectors U,
UM, pu™, and UYL, (auth) -

9.
384

CRITICAL ASSEMBLIES AT LOS ALAMOS, H. C. Paxton
(Los Alamos Scientific Lab,, N. Mex.). Nucleonics 13,
No, 10, 48-50(1955) Oct.

The remotely assembled critical assemblies of bare
fissionable metals at Los Alamos are described. Delayed
neutron studies with the critical assemblies are also
discussed. (B.J.H.)

10.
6452 MonP-48

[Clinton Labs., Oak Ridge, Tenn.]

CRITICAL EXPERIMENTS ON FLUORINATED AND
HYDROGENATED MIXTURES CONTAINING ENRICHED
URANIUM. Final Report-—Problem Assignment PX14-1,
A. H. Snell. Nov. 30, 1945. Decl. Jan. 11, 1956. Con-
tains Supplement: CORRECTION FOR INHOMOGENEITY.
E. Greuling, May 31, 1946. 29p. Contract W-36-058~
eng-71. $6.30(ph OTS); $3.00(mf OTS).

Experiments are described on the critical sizes of
asscmblies of fluorinated, hydrogenous mixtures contain-
ing 24% enriched uranium. A hydrogenous reflector was
used. The critical masses of the uranium as a function of
the amount of hydrogen in the mixture under the experi-
mental conditions of density and effective molecular weight
are tabulated. The effect of Cd and B shielding between
the U mixture and the surrounding reflector was also
studied, and an experiment was made on varying the shape
from a cubical to an elongated geometry. An attempt {s
made to interpret the criticality reaults in terms of purs
UF, leading to the result that at this isotopic concentra~
tion, and a density of 4.5, about 36 kg of UF¢ would be
critical if lumped surrounded closely by hydrogenous
materfal. (auth)



11.
3700 CF-51-7-106
Oak Ridge National Lab., Tenn. 4

CRITICALITY OF HRE WITH LOW ENRICHMENT, HIGH
CONCENTRATION UO,S0,—~—WATER SOLUTION. L. H.

Thacker and H, T. Williams. July 23, 1951, Decl, Dec. 2,

1955, 2p. Contract [W-7405-eng-26]. $1.80(ph OTS);
$1.80(mf OTS).

1957

12,
13147 K-126
Carbide and Carbon Chemicals Corp. K-25 Plant,

Oak Ridge, Teann.

CRITICAL MASS STUDIES. Part II. C. K. Beck, A. D.
Cailihan, and Raymond L. Murray. Jan. 23, 1948. Decl.
Mar. 25, 1957. 48p. $0.40(OTS).

Using uranium enriched with 30% U?* fabricated with
fluoroplastlc into cubes having nuclear properties of UFg,
a study was made of factors affecting the mass assembled
at criticality. The effect of intermixed hydrogen, type of
reflector, density of U, homogeneity, and geometric
shape are considered. (auth)

13,
13855 K-343
Carbide and Carbon Chemicals Corp. K-25 Plant,

Oak Ridge, Tenn.

CRITICAL MASS STUDIES. PART Il. C. K. Beck, Dixon
Callihan, J. W. Morfitt, and Raymond L. Murray. Apr. 19,
1949, Decl. Jan. 30, 1957, 77p. Contract (W-7405-eng-
26). $0.45(0TS). -

The conditions under which U™ (93.4%), contained in
aqueous solutions of UO,F;, becomes critical in cylindrical
aluminum and stainless steel reactors were examined.
(L.M.T.)

1.

13938 KAPL-M-IB-13

Knolls Atomic Power Lab,, Schenectady, N. Y.

PPA-13 RIGOR MORTIS. I. Bornstein. Oct. 9, 1953.
Decl. Mar. 14, 1957, 5p. Contract [W-31-109-Eng-52].
$1.80(ph OTS); $1.80(mf OTS).

PPA-13 (Preliminary Pile Assembly) is a critical as~
sembly, or mock-up, of a reflector-covered intermediate
reactor. Some errors were detected in the multigroup
models that had been used to calculate the critical mass.
Subsequently, the models were revised, the errors elimi-
nated, and the critical mass recalculated. The recalculated
critical mass s 32 kg, as compared to an experimental
critical mass of 32.5 kg. ‘The composition of the assembly
{s tabulated. (L.T.W.)

15.
11006 K-4086
Carbide and Carbon Chemicals Corp. K-25 {Plant],

Critical Experiments 11-16

Oak Ridge, Tenn,

CRITICAL MASS STUDIES. PART IV. Dixon Callihan,
D. F. Cronin, J. K. Fox, R. L. Macklin, and J, W. Morfitt.
Nov. 28, 1949, Decl. Mar. 15, 1957. 34p. Contract [W-
7405-eng-26]. $0.30(0TS).

Some exploratory experiments are reported describing
the conditions under which eariched uranium, contained in
aqueous solutions of uranyl fluoride, becomes critical in
two right cylindrical reactors having parallel axes. Values
of the height of solution and the critical mass have been
obtained for reactors with diameters ranging from 5 to 20
inches. Data wero obtained at four chemical concentrations
corresponding to H:U atomic ratios varying between 30
aod 330 and with reactor scparations up to 50 cm. In aome
of ths experi.nonts, tho reactors were submerged in a
water bath while othors were done with no reficctor. The
eritical mass of an unenclosed two roactor system was
found to depond upon the distance botween the components
when they were scparated even as much as 50 cm, how- -
ever, the mass in cach was thon moro than 90% of that re-
quired to maks It singly critical, Interposition of wator
butween two reactors roduced their interaction duo to the
attsnuatfon of the noutron flux by hydrogen. Two water
enclosed reactors which could be made singly critical when
approximatcly equilateral wore found to bo offcctively
fsolated whon scparated 15 om or more, Two which could
not be made individually oritical were {golated by a separa-
tion of A few centimetera. Those which were singly critical
at heights large compared to thetr diameters showed ap~
parent interaction at more than 20 cm spacing, The effect
{8 attributed to the squivalence of a few i{nteraction neutrons
in the two component system and the relatively large quan-
tity of uranium which must be placed at the erd of long
reactors to produce small {ncreases in reactivity, The
smallest mass accumulated at criticality in these experi-
ments was 680 gm U2 contained in each of two water
enclosed reactors ten inches in diameter with sides in
contact, each filled to a height of 16.9 cm. The chemical
concentration of the fuel corresponded to an H:U®S atomic
ratio of 329. (auth)

16.

11007  K-643

Carbide and Carbon Chemicals Div, K-25 [Plant}, Oak
Ridge, Tenn.

CRITICAL MASS STUDIES., PART V. Dixon Callihan,

D. F, Cronin, J. K Fox, and J. W. Morfitt. June 30, 1950.

Decl, Mar, 19, 1857, 57p. Contract W-7405-eng-~26.

$0.40(0TS).

An investigation has been made of the conditions under
which aqueous solutions of enriched uranyl nitrate become
critical in right cylindrical reactors. A comparison was
made of the neutron reflectivity of stainless steel, bismuth
subcarbonate both dry and as a water slurry, aqueous solu-
tions of natural uranyl nitrate and phosphoric acid. The
materials teasted, with the exception of dry bismuth sub-
carbonate, were nabout as effective reflectors as water.
Dry bismuth subcarbonate was considerably less effective.
The free nitrogen content of the nitrate solution and the
addition of phosphoric acid and metallic bismuth to the
reactor core were among the variables studied. Nitric and



Critical Experiments 17-22

phosphoric acid when introduced into the core material
were effectively mild poisons when compared with aqueous
solutions at the same hydrogen to U™ ratio. Bismuth was
introduced into the core as an array of aluminum clad
bismuth rods, The critical mass of this array was only
alightly less than that measured when the bismuth was
replaced by a similar array of voids. (auth)

17.
10293 UCRL-4880
California. Univ,, Livermore. Radiation Lab.
CRITICAL MASS MEASUREMENTS ON GRAPHITE U3$
SYSTEMS., James E. Carothers. Apr. 14, 1957. {5p,
Contract W-7405-eng-48. $3.30(ph OTS); $2.40(mf OTS).
Measurements have been made on pseudo-cylindrical
graphite—enriched uranium uareflected systems. These
measurements include both critical mass determinations
and time-dependent measurements using a pulsed neutrom
source to drive the assemblies. (auth)

18.
1313 AERE-R/R-2051
Gt. Brit. Atomic Energy Research Establishment,

Harwell, Berks, Englaad,
CRITICAL ASSEMBLIES OF AQUEOUS URANYL FLUO-
RIDE SOLUTIONS., PART I. EXPERIMENTAL TECH-
NIQUES AND RESULTS. W. G. Clarke, C. C. Horton, and
M. F. Smith. Sept. 20, 1956, 37p.

Critical masses of U?* and U?* in the form of UO,F,
in aqueous solution have been measured in cylindrical
geometry for a range of concentrations H/U (i1 250 to
850. A cylinder radius of 15.24 cm was used with an
effectively infinite radial water reflector, Where possible
estimates were made of the critical masses for the sys=-
tem unreflected and also for the system reflected but with
the Cd shut off sheath between the core and reflector. Flux
measurements wero made through the system in axial and
radial directions at all concentrations. The effect of change
of temperature on the system over the range 15 to 80°C
was observed for all concentrations. An assembly for
each isotope in a very concentrated solution H/U?* = §0,
H/U™ = 32 was also made in a 6.35 cm radius cylinder
but was not brought to criticality, (auth)

19.

9865 ORNL-~-1726

Oak Ridgo National Lab., Tenn.

CRITICAL MASS STUDIES. PART VII. AQUEOUS URA-
NIUM SLURRIES. D, F, Cronin and Dixon Callthan. July
{, 1954, Dccl. Mar. 2, 1957, 33p. Contract W-7405-
eng-26. $0.30(0TS).

A meries of experiments was performed with aqueous
slurries of UQ,, enriched to 93% in U, as a preliminary
atudy of the nuclear stability of critical and near critical
suspensions. The slurrics were contained in a 127 diame-
ter cylinder and were mixed by a centrally located variable
speed stirrer in a manner giving small surface disturb-
ances. Critical masses were measured at concentrations
ranging from 40 to 300 g U/L at several stirrer aspeceds.

The dependence of the critical parameters of well mixed
slurries on concentration is essentially the same as found
earlier with solutions. The critical masses of imcom=
pletely mixed slurries were measured to be 5% to 10% less
than those of well mixed ones under otherwise similar
conditions, an amount not strongly dependent on the chemi-
cal concentration. Neutron activity excursions of corre-
spoading magnitude were cbserved in near critical quanti-
ties of the slurry following stopping the stirrer in a well
mixed system and, in some instances, after starting agita-
tion of one which had settled. Although the activity changes
lagged the alterations of the stirrer speced, in most cases
requiring a foew tens of seconds to develop, the magnitudes
of the excursions are sufficient to warrent consideration of
this effect in the safety features of reactors designed to
use slurry fuels. The critical mass of a (UQ,)F; solutioa in
the same vessel increased monotonically as the stirrer
speed was increased over the same range, the total change
being about 3%, due in part at least, to some vortex forma~
tion at the higher speeds. It is concluded that the activity
excursions in the slurry result from changes in the U
distribution more complex than those which occur in set-
tling alone, An analysis of the distribution, relating it to
the neutron activity, has not been made so the results of
the experiments are not completely interpretable, (auth)

20,

12211 AECD-4245

Los Alamos Scientific Lab., N. Mex.

CRITICAL MASSES OF MILDLY DILUTED U®® SYSTEMS
DERIVED FROM REACTIVITY CONTRIBUTION DATA.
Leon B. Engle. [1956]. Decl. June 6, 1856. 1ip. Con-
tract {W-7405-Eng-~36].

Reactivity contribution data, obtained from U critical
assemblics at Pajarito can be used to predict the effects of
diluents on critical mass. The reactivity contribution data
versus radjus for diluents in & given assembly may be
expressed as a single functional relationship between
integral absorption and transport cross sections of the
diluents. Using this relation, there can bec obtained a
general expression for the dependence of critical mass
upon volume fraction and the effective absorption and
transport cross sections of the diluent. (auth)

21.
13MM CF-56-4-29
Oak Ridge National Lab,, Tenn,
URANIUM INVESTMENT IN A CIRCULATING FLUORIDE
POWER-PRODUCING REACTOR. W, K. Ergen. Apr, 4,
1958, Decl, Mar, 26, 1957, 7p. Contract [W-7405-eng-
26]. $1.80(ph OTS); $1.80(mf OTS).

Combination of critical radius and critical concentration
(in grams UB%/cm?) are given for a bare reactor having
UF, dissolved in NaZrFs, (L.M.T.)

22,
8669  HW-25614

Hanford Works, Richland, Wash.
CRITICALITY CONDITIONS FOR 1.75 PER CENT EN-



RICHED URANIUM SLUGS. John O. Erkman. Sept. 11,
1952. Decl. Mar. 12, 1957, 4p, Contract W-31-109-Eng-
52. $1.80(ph OTS); $1.80(mf OTS),

23.
7810 CF-56-2-63
Oak Ridge National Lab., Tenn.,
CRITICAL PARAMETERS OF A PROTON MODERATED
AND PROTON REFLECTED SLAB OF U-235. J. K. Fox
and L. W, Gilley. Feb. 7, 1956, Decl. Feb, 14, 1957. 5p.
Contract [W-7405-eng-26], $0.25(0TS),

Slab thiclmess, critical golution height, H,O height, and
critical volume and mass were determined for H to U™
ratios of 44.7 and 51.5 to 1. (D.E.B.)

2,

9185

CRITICAL MASSES OF ORALLOY ASSEMBLIES, Glen A,
Graves and H, C. Paxton (Los Alamos Scientific Lab.,

N. Mex.). Nucleonics 15, No, 6, 90-2(1957) June.

A summary of empirical data on critical configurations
of fissionable metals is presented in a form that empha-
sizes the influence of conditions commonly of coficern in
nuclear safety questions. (T.R.H.)

25,

11008 KS-219

Carbide and Carbon Chemicals Co. [K-25 Plant], Oak
Ridge, Tenn.

MINIMUM CRITICAL MASS OF U-235 FOR SEVERAL

VALUES OF THE U-235 ASSAY. R. Gwin and H. F.

Henry. Aug. 17, 1951. Decl. Mar. 14, 1957. 5p.

Contract [W-7405-eng-26]. $1.80(ph OTS); $1.80(mf

OTS).

26.

3567

REACTOR PHYSICS-8. James F. Hill (Senior Lecturer,
Reactor School, Harwell). Nuclear Power 2, 29-32(1957)
Jan.

The critical dimensions of bare cylindrical, spherical,
or cubical reactors were obtained. A critical reactor with
a reflector on the sides, or ends only, or surrounded was
analyzed mathematically, (F.S.)

27.

12571 LA-1732

Los Alamos Scientific Lab., N. Mex.

CRITICAL MASSES OF GRAPHITE-TAMPED HETERO-~
GENEOUS Oy~—-GRAPHITE SYSTEMS. J. C. Hoogterp.
May 1954. Decl. Apr. 2, 1957. 34p. Contract W-T405-
eng-36. $6.30(ph OT8); $3.00(mf OTS).

Critical mass measurements on graphite-tamped,
heterogeneous oralloy (UB% —graphite systems have been
made as a safety guide for certain oralloy casting proce-
dures. Various concentrations were obtained by alternately

Critical Experiments 23-30

stacking 10.5 in. diameter oralloy and graphite plates. In
the relation Oralloy critical mass = constant x {fraction of
oralloy/in the core volume)~ " values for the exponent, a,
in the neighborhood of 0,70 were obtained, (auth)

28,
13166 LAMS-786
{Los Alamos Scientific Lab., N. Mex.}
SAFETY TESTS ON HAND STACKING OF U-235 CUBES.
V. Josephson. Oct. 14, 1948. Decl. Apr. 4, 1957. 23p.
Contract {W-7405-eng~-36]. $4.80(ph OTS); $2.70(mf
OTS).

Procedures and results for critical assembly tests
made on Topsy, to determine safety limits of hand stacking
cubes of enriched U in spherical geometries preparatory
to making critical assemblies of U?® with normal U
tamper, are given, Tests were made of pseudospheres and
the critical masses and diameters of these configurations
are included. (F.S.)

29.

1389 CF-53-1-294

Oak Ridge National Lab., Tenn.

PREDICTION OF CRITICALITY BEHAVIOR OF A
SLURRY UPON SETTLING. P. R. Kasten. Jan. 26,
1953. Decl. Apr. 2, 1957, 20p. Contract {W-7405-eng-
26]. $3.30(ph OTS); $2.40(mf OTS).

An investigation has been made of the criticality hehav-
ior of a slurry reactor as a function of settling of the fuel
particles, For a given reactor with an initial H/U®® ratio
above acertain value, 4 super-critical condition can he
attained as a result of slowing down of the stirrer motor,
Complete stopping of the stirrer motor should lcadto a less
dangerous situation. The slope of the U critical mass
(C.M.) vs H/U®S rytio curve appears importantin deter-
mining the criticality behavior upon fuel settling, a super-
critical condition being attainable when d(C.M.)/d H/U?® is
positive, zero, or slightly negative. For more negative
values of d(C.M.)/(d H/UB% slurry settling will result in a
sub-critical assembly. (auth)

30.

12632 CF-54-8-221

Oak Ridge National Lab., Tenn,

A REPORT ON CRITICAL DIMENSIONS OF CYLINDERS.
Richard C, Keen. Aug. 31, 1954. Decl. Apr. 1, 1957,
18p0. Contract [W-7405-eng-26]. $0.30(OTS).

Curves showing the relationship between the critical
heights and critical diameters of stainless steel cylinders
having wall thickneases of '/“ in. and containing aqueous
solutions of UO,F, and enriched U have been plotted for
several values of H to UB® atomic ratios. A critical size
nomograph is presented for simple geometries. If the
dimensions of one critical shape are known, then the
dimensions for a series of similar shapes using the same
assay material may be determined from the comograph.
Criticality relationships are also considered for cylindri-
cal annuli and cylinders with small axial poison rods.

(M.P.G.)



Critical Experiments 31-37
31,

184 HW-43463

[Hanford Atomic Products Operation, Richland, Wash.].
NUCLEAR SAFETY OF RIGHT ELLIPTIC AND RIGHT
ANNULAR CYLINDERS. Norman Ketzlach. June 1, 1956.
9p. $1.80(ph OTS); $1.80(mf OTS).

Comparisons are made of elliptical and annular cross-
scctional areas (capacity parameters) of safe vessels so
that vessel shape may be evaluated as one of the param-
eters in any design for separations plants. (F.S.)

32,

13831 K-1260

Oak Ridge Gaseous Diffusion Plant, Tenn.

CRITICALITY CALCULATIONS FOR HYDROGENOUS
SYSTEMS. J. R. Knight. Nov, 25, {955, Decl. Mar. 14,
1957. 20p. Contract W-7405-eng-26. $3.30(ph OTS);
$2.40(mf OTS),

A theoretical method of calculating the critical mass of
unreflected hydrogenous systems containing U?%, based on
a spherical harmonics expansion for hydrogen moderation
and on age theory slowing down for all other materials, is
developed and set up for machine computation on the IBM
607. The calculated critical masses for high assay
systems agrce with experimental values within 13% for
bydrogen to U*S ratios from 40 to 750, and agree within
12% for a single calculation at 4.9% U®® agsay and a
hydrogen to U?* ratio of 145. The calculating method
appears to yield results which are directly applicable in
the evaluation of the nuclear safety of uranium processing
equipment, (auth)

33.

13954 LA-1653

Los Alamos Scientific Lab., N, Mex.

NEUTRON DETECTOR TRAVERSES IN THE TOPSY AND
GODIVA CRITICAL ASSEMBLIES. G. A, Linenberger,

L. L. Lowry, J. A, Grundl, and R. N. Olcott. June 1953.
Decl. Apr. 1, 1957. 24p. Contract W-7405-eng-36.
$4.80(ph OTS); $2.70(mf OTS).

Neutron detector traverses of the untamped U (Godiva)
and the U?S- or Ni-tamped U (Topsy) metal critical as-
semblies have been obtained by counting y-activity of U¥%
and U fission products, fisston fragments of Np®' in &
spiral chamber, and g-activity of Au and 8. At a few posi-
tions within the assemblies, and for the U?* fission spec-
trum, cross section ratios of a number of pairs of fission-
able isotopes were determined by means of a comparison
fission chamber. At the center of Godiva, o,(zs)/ag(zs) =
6.2, and this ratio for the Topsy U —U®! assembly ranges
from 6.8 at the center to 76 at a radius of 8',". Results of
radiochemical analyses for fission and other reaction
products are listed. (auth)

3.

10294 wWAPD-169

Westinghouse Electric Corp. Bettis Plant, Pittsburgh.
EXPERIMENTAL AND THEORETICAL STUDY OF CRITI~

CAL SLABS. EFFECT OF DIFFERENT REFLECTOR
ARRANGEMENTS AND COMPOSITIONS. C. E. McFarland
and A. D. Voorhis. Apr. 1957. 104p. Contract AT-11-1-
GEN-14. $0.55(0TS).

Data are presented from critical slab experiments with
a thia core of enriched U3, H,0, and Zr which were
surrounded by reflectors of different compositions and
arrangements. The reflectors studied were composed of
water, Zr-water, and Al-water. In some experiments the
cores were bisected by water gaps. Each critical assembly
was analyzed by one-dimensional, group diffusion theory
using digital codes. The calculated neutron multiplications
from a four-group scheme predict criticality in most of the
experiments within 1%, and from a two~-group scheme
within 3%. Calculated neutron flux distributions are fitted
with experimental traverses of subcadmium and epicad-
mium activation (of Mn). The accuracy of the calculations
with regard to input data and method is discussed. (auth)

35.
12574 N-2281M allusglosl Lab

oago. Univ. ef c o
?:E'(%NTROL PROBLEM AND THE CRITICAL SIZE OF
AN ENRICHED, BcO MODERATED PILE. A. V. Martin,
May 15, 1946. Decl. Mar. 4, 1957. 8p. (MUC-RGS-AVM~
5). $1.80(ph OTS); $1.80(mf OTS).

36.
13664 HW-17519
{Hanford Works, Richland, Wash.].
25" CRITICALITY CONSULTATION WITH J. W, MOR-
FITT, APRIL 3, 1950. E. T. Merrill and G. Scge. Apr. 4,
1950. Deccl. Feb. 19, 1957. 5p. Contract (W-31-109-Eng-
52]. $1.80(ph OTS); $1.80(mf OTS).

The application of the critical mass of U experimental
studies was discussed with reference to the application of
control i{n the 25 Process. (F.S.)

37.
4093 LA-115%(Del.)
Los Alamos Scientific Lab., N. Mex.

ORALLOY HYDRIDE CRITICAL ASSEMBLIES. H.C.
Paxton, J. D. Orndoff, and G. A. Lincnberger. May 22,

1950. Decl. with deletions Jan. 24, 1957. 6ip. Contract
W-7405-cng-36. $10.80(ph OTS); $3.90(mf OTS).
Critical-mass determinations for pscudosphores of
oralloy hydride composition (approximating UH,) in
8 in.-thick Tu and Ni tampors and in the Tu tampor with
Ni linor were made. The critical mass of a hydride cube
in the thick Tu also is given. Data on weight and dimen-
sional changes of hydride picces during the period of use
are inciuded. The results of Rossi time-scale measure-
ments on the hydride assemblics are preseated. Values of
alpha at delayed critical and its variation with mass in
the neighborhood of delayed critical are given. Mcasure-
ments on the activation of various dotectors within the
hydride assomblios are dosoribed, Rosults as a funotion
of radial position are given for Au, for Au shielded by Au
and by Cd, for S and for fission catchers with U and



uts, Reactivity changes resulting from the introduction of
foreign materials into the hydride assemblies are dis~
cussed. Apparent regularities with respect to Z and quali~
tative interpretations of variations with radius are pointed
out. From data for various radial positions, changes in
critical mass corresponding to small changes in composi~
tion and density are computed. (auth)

38,
11489 AECD-4243
Los Alamos Scientific Lab., N. Mex.
ESTIMATED CRITICAL MASSES OF DILUTED ORALLOY.
Hugh C. Paxton. June 1956. Decl. Aug. 30, 1956. 4p.
Contract W-7405-Eng-36. $1.80(ph OTS); $1.80(mf OTS).

39.

13953 LA-1614

Los Alamos Scientific Lah., N. Mex.

LADY GODIVA: AN UNREFLECTED URANIUM-235
CRITICAL ASSEMBLY. R. E. Peterson and G. A.
Newby. Sept. 1953. Decl. Apr. 12, 1957. 49p. Contract
W-7405-eng-36. $7.80(ph OTS); $3.30(mf OTS).

A spherical, unreflected U?S critical assembly has been
in operation since August, 1951, A remotely-controlled
mechanical system is used to assemble subcritical compo=-
nents of the sphere, and reactivity is adjusted with U con-
trol rods positioned in the sphere, In addition to investiga-
tions of the neutron spectrum of the assembly, observation
of the changes of reactivity produced by inserting foreign
materials into the assembly, and the determination of
parameters such as the temperature coefficient of reactivity,
studies have been made of the behavior of the assembly at
reactivitics above prompt critical, (auth)

40,
1322 GAT-189
Goodyear Atomic Corp., Portsmouth, Ohio.
CRITICAL GEOMETRIES FOR BARE CYLINDERS, J. A,
Pond. July 20, 1956. 23p. Contract AT(33-2)-1. $0.25
(OTS).

A modified two-group treatment is used to study neutron
transport {n aqueous solutions of uranyl fluoride. For a
bare reactor, the critical condition k = 5fU,Us = 1 is in-
vestigated. This is tested on experimental data from
critical mass studies. It is shown that an always-safe, un-
reflected cylinder diameter of 20 cm results from this
argument as does an always-safe moderation, H/X = 2270.
The derived safe radius for a cylinder of infinite length, ﬁ.
is developed as a function of moderation H/X, The derived
critical radius for a bare sphere, R';" , 18 expressed as a
function of both U¥* assay and moderation. The multi-
plication factor, k, 18 developed for a system of right
circular cyllndex:s in line. In each case, k is expressed
in terms of ?2;, the average fractional solid angle sub-~
tended by a cylinder on an adjacent cylinder. Duta are
presented for critical systems showing how nearly the
condition k = 1 is satisfied by critical data taken from
studies conducted by the Union Carbide Nuclear Company.
{auth)

Critical Experiments 38-43
L1,

12615 Y-533
Carbide and Carbon Chemicals Corp. Y-12 Plant, Oak

Ridge, Tenn.

AN EMPIRICAL STUDY OF SOME CRITICAL MASS DATA.
C. L. Schuske and J. W. Morfitt. Dec. 6, 1949. Dccl. Mar.
7, 1957. 23p. Contract W-7405-eng-26. $4.80(ph OTS);
$2.70(mf OTS).

A simple empirical equation has been found which relates
the critical height of a water-enclosed stainless steel reac-
tor at a given moderation to its diameter. Certain empirical
constants appearing in the relation have a simple physical
interpretation whichsucceeds to alimitod extent in bridging
the gapbetween the experimental results with finite cylindri-
cal reactors and Grueling’s (** Theory of Water-Boiler,”” LA~
399, September 27, 1945), theoretical treatment which is
limited to infinite cylinders or slabs. The report also dis-
cusses certain comparisons between theoretical and experi-
mental resuits. (auth)

L2,

9838 MonP-454

Clinton Labs., Oak Ridge, Tenn.

CRITICALITY STUDIES ON ENRICHED URANIUM ~HEAVY
WATER SYSTEMS. A. H. Snell. Dcc. 15, 1947, Adden-
dum: Aug. 1950, Decl. Mar. 7, 1957. T74p. Contract W-
35-058-71. $0.45(0TS).

Addendum issued by Oak Ridge National Lab., Tean.

The critical masses for systems consisting of U dis-
solved in D,O have been studied for mean concentrations of
2.58, 5.17, and 10.35 grams of U™ per liter. The vitlues
obtained were respectively 1323, 930, and 869 grams U2 in
roughly cylindrical geometry surrounded with D,O re-
flector on all sides. The effects of various holes and
thimbles penetrating the lattice and the reflector are given.
The temperature coefficients were found to be respectively
~0.85 x 1073, -0.59 x 1073, and -0.47 x 1073 in terms of
8x/x per degree centigrade over the range 20-80°C. The
effectiveness of a single control rod was measured in
terms of distributed poison in the reactor and in terms of
grams of U, The efficiency of utilization of the leakage
neutrons in a ring of thorium rods in the cylindrical part
of the reflector was measured. Neutron distributions are
given as obtained by foil activation in the various modifi~
cations of the reactor. (auth)

L3,

11827 ipO-16172
Phillips Petroleum Co, Atomic Energy Div., ldaho

Falls, 1daho,

MISCELLANEOUS SAFEGUARD CALCULATIONS. J. W,
Webster and B. J. Garrick. May 26, 1954, Decl. Jan. 17,
1957. 10p. Contract AT(10-1)-205. $1.80(ph OTS); $1.80
(mf OTS).

Critical mass measurements were made for cylinders
of U where the cylinder was bare, H,O reflected, H,0
reflected with a Cd interface, and bare with a concentric
Cd shell. The mcthod of two—group, spherical geometry
was used, (D,E.B.)
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M .
13107 LWS-24712
California Research and Development Co., Livermore,

Calif,

CRITICAL MASS STUDY FOR CYLINDRICAL GEOMETRY
AS A FUNCTION OF RADIUS TO HEIGHT RATIO.

Robert A, Weir. Jan. 20, 1953. Decl. Mar. 13, 1857. 6p.
(CRD-R~30). $1.80(ph OTS); $1.80(mf OTS).

The results are presented of a study on the manner of
varlation of the critical mass of Pu and the peak-to-aver-
age power production ratio in a bare cylindrical reactor
core, The partlcular case consldered was that of a Pu, U,
Fe, and Pb composite. Results indicate that {ncreasing the
ratio of critical radius to critical height from 0.5 to 1.0
would entall an increase in critical mass of 22%. (B.J.H.)

45.

13164 LA-1579

Los Alamos Scientific Lab., N. Mex.

TOP3Y, A REMOTELY CONTROLLED MACHINE FOR
THE 5TUDY OF CRITICAL ASSEMBLIES. R. H, Whits.
June, 1953. Decl. Apr. 1, 1967, 34p. Comiraoct W-7408-
eng-36. $6.30(h OTH); $3.00(mf OTS).

The construction, operation, and typical uses of Topey,
the versatile, remotely controlled, oritical assembly
machine at Pajarito are desoribed, SBection 1 covers the
mechanical deaign of the machine, and the hydraulic and
electrical operation of the various components. Section 3
desoribes how Topsy is used for investigation reacting
metal assemblies. Procedures for establishing a delayed
critical configuration and operation at delayed oritical are
{llustrated for the UB5—~U system. Also included are brief
descriptions of UBF_Ni, Pu~U, and low density and con~
centration assemblies that have been made on the machine,
(auth)

46.

12703 ORNL-2332

Oak Ridge National Lab., Tenn,

A CRITICALITY STUDY OF THE THOREX PILOT PLANT.
0. O. Yarbro. Sept. 17, 1957. 29p. Contract W-7405-
eng-26. $0.25(0TS).

A recent criticality study has indicated that the Thorex
Pilot Plant is critically safe for the processing of thorium
irradiated to less than 10,000 grams of U per ton. As
the size of equipment exceeds the geometrically safe size
and the total uranium inventory exceeds the minimum
critical mass, minor equipment modifications and changes
in operational procedures were neccsary to provide
safety under adverse operating conditions. (auth)

10

k7.

14016 Y-881(Del.)

Oak Ridge National Lab., Y-12 Area, Tenn,

A GRAPHITE MODERATED CRITICAL ASSEMBLY-—CA—4.
E, L. Zimmerman,. Dec. 7, 1952. Decl. with deletions
Mar, 6, 1857. 72p. Contract W-T7405-eng-26. $12.30

(ph OTS); $4.50(mf OTS),

An essentially bare grapbite moderated critical assembly
having dimensions of 51.0° x 44.11" and a critical mass of
52.48 kg of U was constructed at the ORNL Critical Ex-
periments facillty. Using a value for the buckling, B?, of
0.0018628 cm~ ? and an extrapolation distance of 2 cm, a
multigroup calculation for the assembly gave an effective
multiplication of 0.9912, The self-shielding factor due to
lumping of the fuel in 0.01 in. discs was measured and found
to be 0.94 = 0,04 compared to a calculated value 0.95.
Values of 0.15 ev for the mean fission energy and 27.66%
for the fraction of figsions in the thermal group were cal-
culated. Core removal type contro! rods were calibrated
by the “‘rod-drop’ method and by the cbaervation of stable
reactor periods. The form of the control rod calibrations
curves indicate a contribution due to neutron streaming in
the vold formed by withdrawing the rod as well as the ex-
pected coaine squared distribution. A comparison using a
flat strip of cadmium as a poison rod, which left esgsen- *
tially no void when removed, showed good agreement with
a cosine squared sensitivity curve. The loss in reactivity
as a function of the separation of sections of the assembly
showed a loss of multiplication of 0.00635 due to a gap 0.8
in. wide. Bare In and Cd covered In foils were exposed in
various parts of the assembly to observe the flux distribu-
tion both macroscopically and microscopically. Power
distributions were observed by means of Al catcher folls
in contact with the U, Comparison between figsion rates of
bare, Cd covered, and Cd~In covered fuel discs gave
values of 2.1 and 3.4 compared to a calculated average
value was 2.98. Danger coefficients for Na, Fe, Ni, and Mo
were calculated using the multigroup neutron spectrum and
the known cross section data. (auth)

—

58
L48.

8092 YAEC-57
Westinghouse Electric Corp. Atomic Power Dept..

Pittsburgh.

ANALYSIS OF EXPERIMENTAL DATA ON REACTIVITY
OF PLUTONIUM-BEARING FUEL RODS. W. H. Arnold,
Jr. Feb, 25, 1958. 19p. For Yankee Atomic Electric
Co. Contract AT(30-3-222, Subcontract No. 1. $3.30(ph
OTS); $2.40(mf OTS).

A series of experiments were performed to determine
the criticality of depleted uranium fuel rods containing 1%
Pu. The data were analyzed and the results compared with
hand calculations. Hand calculations gave quite good agree-
ment with experiment, thus lending a degree of confidence
tao the predictions of the reactivity effects of plutonium in
the first core of the Yankee Atomic Electric Company
reactor. (auth) '




k9.

6966 LA-618(Del.)

Los Alamos Scientific Lab,, N, Mex.

CRITICAL MASSES OF ENRICHED URANIUM HYDRIDES
AND SOME RELATED MEASUREMENTS. C. P. Baker
and M. G. Holloway, Feb, 3, 1947, Decl. with deletions
Feb, 24, 1958, 40p. Contract W-7405-cng-36. $7.80
(ph OTS); $3.30(mf OTS).

The critical masses of enriched U—H mixtures under
various conditions was measured, using two assembly
structures embodying safety devices. A table of critical
masses of UH4 in various tampers is given. The neutron
density distribution inside WC and BeO tampers were
measured with several detectors. In addition, a measure~
ment was made of Vo, /Vo; for the UH,q spectrum of neu-
trons, The mean life of neutrons in a UHy,, assembly
tamped with BeO and WC was measured by means of the
Ross{ method. (auth)

50.

10073 LA-2142 .

Los Alamos Scientific Lab., N. Mex.

PRELIMINARY CRITICAL EXPERIMENTS ON A
MOCK-UP OF THE LOS ALAMOS MOLTEN PLUTO-
NIUAM REACTOR. H. G. Barkmann, D. M. Holm, R. M.
Kiehn, and R. E. Peterson. June 1857. 29p. Contract
W~7405-eng-36. $1.00{0TS).

A series of measurements of critical masses has
been made for fast-spectrum plutonium assemblies
similar to proposed designs for the Los Alamos Molten
Plutonium Reactor Experiment (LAMPRE I). The ef-
fectiveness of various systems of reactivity control has
been determined. Fission rate distributions and spatial
flux variations were obtained for comparison with
values computed according to the S, method. (auth)

51 L]

963. A-4716

Clinton Engineer Works, Oak Ridge, Tenn.

CRITICAL MASS STUDIES, PART 1. Clifford K. Beck,
Dixon Calliban, and Raymond L. Murray. June 10, 1947.
Decl. Mar. 12, 1957. 44p. $0.35(OTS).

Usiag 1108 one-inch cubes of mock-up UFg, containing 54
kg of U?* made from UF, (95% isotopic concentration of
U%% and (CFp)n, and similar hydrogenous cubes of (CHyn,
{n various proportions and under various conditions of ac~
cumulation, 26 assemblies were bullt to criticality and four
other assemblies were built which did not become critical,
From these experiments, at least some information was ob-
tained on the effect on critical mass of amount of inter-
mixed hydrogen, uniformity of hydrogen-uranium mixing,
density, geometry, shielding or reflector materials around
the accumulation. Methods of preparation and properties of
the materials used, description of experimental arrange-
ments and procedures, and statement of data obtained, are
given. A brief summary is given of the pertinent results
obtained in the experiments. (auth)

Critical Experiments 49-5k

52.

17715

NEUTRON MULTIPLICATION IN SMALL SPHERES OF
FISSIONABLE MATERIAL. P.J. Bendtand R. E.
Peterson (Los Alamos Scientific Lab., N. Mex.). J.
Appl. Phys. 29, 1271-7(1958) Sept.

Central-source neutron multiplication measurements
bave been made on small spheres of U2, U, 1?8, and
Pu?™. Measurements were made on four sizes of spheres,
varying approximately from 1 in, to 2.5 {n. in diameter.
In the case of U, only one sphere, 1.245 in. in diameter,
was available. The three neutron sources, mock-fission,
Po-L4, and Po-Be, were 0.4-in. diameter spheres.
They have widely different neutron spectra. Multipli-
cations were measured with a flat-response long counter,
and with U%5, U?®, and Np?' spiral fission chambers,
under conditions such that the error introduced by
room-scattered neutrons was negligible. Results of the
multiplication measurements are given. The measure-
ments have been analyzed to obtain the leakage spectra
from the spheres in terms of three velocity groups. The
Np?¥ and U3 fission chambers serve as threshold detec-
tors defining the lower energy of the second and third
velocity groups, respectively. {(auth)

23.

4429 AECU-3605
Los Alamos Scientific Lab,, N. Mex,
GRAPHITE~-MODERATED, GRAPHITE-REFLECTED
CRITICAL ASSEMBLIES. Cleo C. Byers, [18577]. 12p.
Countract (W-7405-eng~36]. $3.30(ph OTS); $2.40(mf OTS).
Graphite-moderated, graphite reflected critical assem-
blies have been set up in the LASL Honeycomb remotely
controlled machine. Information bas been obtained on the
critical masses of systems having C/Oy ratios of 6650 and
4093. A third system at a smaller ratio {s planned. The
reactivity contribution of channels through the core and
reflector was determined. (auth)

5k,

a0 ABCD-42658
Carbide and Carbon Chemisals Co, [K=28 Plast),

Oek Ridge, Tenn,

U-235 CRITICAL MASS DEPENDENCE ON MODERA-
TION. A. D. Callihan, Hugh F. Henry, and R. L.
Macklin, Sept. 22, 1952, Decl. with deletions June 3,
1968. 6p. Conmtract {W-7405-eng-268]. (KS-318(Del.)).
$1.00@h OTS); $1.80(mf OTS),

Bascd on experimental data and on conservative
theoretical considerations, an eatimate has been made
of the relation of the minimum U-235 critical mass to
the hydrogen moderation for uranium matertal at the
U-235 assays for which experimental information is
available. These estimates have becn used in indicating
maximum safe amounts for conditions where definite
moderation limitations can be established. (auth)

11
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55.

8757

CRITICAL MASS MEASUREMENTS FOR THE MERLIN
RESEARCH REACTOR. D. R. Chick, K. Firth, M, Ker~-
ridge. and A. J. Salmon (Assoclated Electrical Industries,
Ltd., Aldermaston. Eng.). Nature 181. 1171-3(1958) Apr.
26. .

The Merlin research reactor is a light water-moderated
reactor using highly enriched uranfum fuel. A subcritical
facllity was bullt and is described for the experimental de-
termination of the critical masses of the reactor before the
reactor {8 made critical. The critical mass measurements
for startup of the reactor are tabulated. (J.S.R.)

56.

3200 AERE-RP/P-1810

Gt. Brit. Atomic Energy Research Establishment,
Harwell, Berks, England,

APPROACH TO CRITICAL EXPERIMENTS WITH

SLIGHTLY ENRICHED URANIUM IN NATURAL WATER.

V. 8. Crocker, W. G. Davey, and K. R. E. Smith. July

1957, 28p.

57,

6550 ORNL-2367

Oak Ridge National Lab., Tenn,

CRITICAL MASS STUDIES. PART IX. AQUEOUS U¥®

SOLUTIONS. J. K. Fox, L. W, Gilley, and D. Callihan,

Mar. 4, 1958. 57p. Contract W-7405-eng-26. $1.75(0TS),
Experiments were performed to determine the condi-

tions under which aqueous solutions of U enriched to

93.2% in the U™ igotope can be made critical. The solu-

tions, which had H: U atomic ratios varying between

27.1 to 74.6, were contained both in water-reflected and

unreflected Al or stainless steel cylinders with and without

Cd wrappings. The experiments varied from the use of a

single vessel to interacting arrays of seven vessels. (auth)

58.
11786
SUBCADMIUM IN-PILE ETAS AND ABSORPTION
CROSS SECTIONS OF U, pu®™, AND pPu®!. E.R.
Gaerttner, M. E, Jones, D. E. McMillan, J. B. Sampson,
and T. M. Snyder (General Electric Co., Schencctady,
N. Y.). Nuclear Sci. and Eng. 3, 758-71(1958) June,
Measurements of two indépendent types were made of
the reactivity effect in a thermal test reactor of sam~
ples of U2%, U233, pu?®, and Pu¥!, From these meas-
urements average suhcadmium values of eta (7}) relative
to 7 of U2 are obtained independently of other knowl-
edge of the average absorption cross sections. Average
absorption cross sections are also obtained {rom the
messurements, Values of (7)) for UB3 | pul®, and pult
are respectively 2,231 £ 0,034, 1,927 + 0.024, and
2,213 + 0,07. The corresponding value of n (0.0253 ev)
of Pu® {s found to be 2,025. A presentation of the
method and results are given together with a compari-
son with previous work, (auth)

12

59.

M WAPD-P-695

Westinghouse Electric Corp. Bettis Plant, Pittsburgh.
ANALYSIS OF DCTF CRITICALITY AND REACTIVITY
DATA. Ely M. Gelbard. Dec. 1955. 18p. Contract AT-
11-1-GEN-14, $3.30(ph OTS); $2.40(mf OTS).

DCTF (Danger Coecfficient Test Facility) oritical heights
were measured for six different concentrations, both with
and without a water reflector. In addition, reactivities per
mch.ot solution height have been determinod for the same
concentrations, This report summarizes results of an
investigation-of the experimental data, an investigation
which had two main objectives, First, it was hoped that
available {nformation would suffice to determine lucite and
water reflector savings for the given fuel concentrations,
Second, the moments of the slowing dovn deansity in water
were to be deduced from the critical height and reactivity
measurements, through analysis of the critical equation,
The results detailed were inconclusive, but suggestive.

(auth)

60.

13634 TID-5345
Carbide and Carbon Chemicals Co. [K-25 Plant],

Oak Ridge, Tenn.

VARIATION OF CERTAIN CRITICAL PARAMETERS
WITH ASSAY. L. Geller. Nov. 20, 1862. Decl. June 3,
1968. 9p. Contract [W-7405-eng-26). (KS-336).
$1.80(ph OTS); $1.80(mf OTS).

New data from the 6% critical experiments were used
to determine the variation of certain minimum critfcal
parameters with the U assay. Curves are presented
showing the minimum mass, volume, and cylinder
dismeter of U as functions of the assay. (W.D.M.)

61.

15018 A/CONF.15/P/593

Oek Ridge National Lab., Tenn.

EXPERIMENTAL AND THEORETICAL STUDIES OF
UNREFLECTED AQUEOUS U?*® CRITICAL ASSEM-
BLIES, R. Gwin, D, K. Trubey, and A. M, Weinberg.
30p. $0.50(0T8).

Prepared for the S8econd U, N. International Confer-
ence on the Peaceful Uses of Atomic Fnergy, 1958,

The empirical kernel method for treating bare critical
systems is digcussed and {s utilized to predict the mate-
rial buckling of aqueous U¥ bare reactors in an effort
to clarify the age discrepancy. These results are com-
pared with enperimental eritical and kinetic data which
are also presented. In the comparison, it is feund that
the uncertainty regarding the proper experimental ex~
trapolation distance arises and prevents an unambiguous
ocomparison. (auth)



62.

15276 K-1380(Pt.F)

Oak Ridge Nzational Lab., Tenn.

CRITICAL MASS DATA APPLICABLE TO NUCLEAR
SAFETY PROBLEMS. R. Gwin and J. T. Thomas. Pt. F
[of] STUDIES IN NUCLEAR SAFETY. Lectures
Presented at the Nuclear Safety Training School Con~
ducted by Union Carbide Nuclear Company, June 3-14,
1957. 19p. Contract W-7405-eng-26.

Representative data obtained at several laboratories
are summarized graphically. These include homogeneous
solutions, solids, effects of reflectors, and mention of
preliminary information on interacting systems. ( auth)

63 L] .

686 HW-51168

General Electric Co, Hanford Atomic Products
Operation, Richland, Wash,

PROGRESS REPORT ON EXPERIMENTS TO DETERMINE

INFINITE MULTIPLICATION FACTORS OF ENRICHED
U0y~ H,0 MIXTURES. Harry E. Hgndler, July 1, 1957,
Decl. Aug. 26, 1957, 8p. Contract W-31-109-Eng-52.
$1.80(ph OTS); $1.80(mf OTS).

Experiments ‘o determine maximum U?® enrichment for
VO~ HyO and UO,(NOy);— HyO mixtures which will be sub-
critical independent of the H/U ratio and the volume are
described, (T.R.H.)

6k.

562 LA-2141
Los Alamos Scientific Lab., N, Mex,
BERYLLIUM-REFLECTED, GRAPHITE-MODERATED
CRITICAL ASSEMBLIES. G. E. Hansen, J. C. Hoogterp,
J. D. Orndoff, H, C. Paxton, P, G. Koontz, W, H. Roach,
and D. P, Wood., July 1957, 61p. Contract W-7405-eng-
36, $1.,75(0TS), ) .
Included are data on the properties of three sets of
cylindrical Be-reflected, graphite-moderated critical
assemblies that have been set up in the Honeycomb
machine, The first set was primarily to establish charac-
teristics as functions of C/U? atomic ratio of a core with
nearly constant reflector thickness. Fission rates were
mapped with U™ fols, and reactlvity contributions of
some foreign materials were measured. The second set
consisted of three assemblies with fixed cores to deter—
mine the effect of redistributing reflector from the ends
to the cylindrical wall, Flux distributions in the basic
fully-reflected assembly were mapped extensively with
bare and with Cd-shielded folls of U**, Au, and In. The
third set was to establish the minimum=~volume core at
C/UB ~ 350 that could be made critical with available
Be. Influences of end reflector and of a Be island were
checked, (auth)

Critical Experiments 62-66

65.
4428 AECU-3604
Los Alamos Scientific Lab., N, Mex.

, CRITICAL ASSEMBLIES OF GRAPHITE AND ENRICHED
URANIUM WITH BERYLLIUM REFLECTORS. G. E.
Hansen, J. C. Hoogterp, J. D, Orndoff, and N, C. Paxton,
20p. Contract {W-7405-eng-36], $4.80(ph OTS); $2.70
(mf OTS).

Data are given on properties of three sets of cylindrical
Be reflected, graphite-moderated critical assemblies.,
The first set was primarily to establish characteristics
as functions of C/Oy atomic ratio of core with ncarly
constant reflector thickness, Fission distributions were
determined. The second sct consisted of threc assemblies
with fixed core to determine the effect of redistributing
reflector from the ends to the cylindrical wall. This
series was done to provide the Los Alamos Scientific
Laboratory’s Theoretical Division checks for two-dimen-
sional diffusion code, Flux distributions in the uniformly-
reflected assembly were mapped extensively with bare
and Cd-shielded foils of oralloy, Au, and In, The third
set was to establish the minimum=-volume core at C/Oy
~ 350 that could be made critical with available Be,
Experimental critical data converted to equivalent spheri=-
cal systems are compared with results of S¢ calculations,
(auth)

66.

12893 LA-2203
Los Alamos Scientific Lab., N. Mex.
CRITICAL MASSES OF ORALLOY IN THIN REFLEC-
TORS. G. E. Hansen, H. C. Paxton, D. P, Wood, K. W.
Gallup, and R. H. White. Jan. 1958. 33p. Contract
W-7405-eng-36. $6.30(ph OTS); $3.00(mf OTS).
Critical masses were measured for 5.25 in. diameter
Oy cylinders in 0.5 and 1 in. thick reflectors of Be,
graphite, Mg, Al, Ti, mild steel, Cu, W alloy, Tu, Ni,
Co, Mo, ALO,, Mo,C, and polythene. These results
were converted fo the equivalent spherical critical
masses of Oy and compared to yield coasistent trans~
port cross sections for the reflector materials. In addi-
tion, critical masses of Oy spheres in ~2 and ~4 in,
thick spberical reflectors of W alloy, Fe, Ni, Ni-silver,
Cu, Zn,' Th, Be, BeO, C, and Tu were determined. (auth)
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Critical Experiments 67-T2

67.

15017 A/CONF.15/P/592
Los Alamos Scientific Lab., N. Mex.
PROPERTIES OF ELEMENTARY FAST-NEUTRON
CRITICAL ASSEMBLIES. G. E, Hansen. 15p. $0.50
(OTS).
Prepared for the Second U, N, International Confer-
ence on the Peaceful Uses of Atomic Energy, 1958,
Typical properties of elementary fast-neutron critical
assemblies studied at the Los Alamos Scientific Labo-
ratory are tabulated. The kinetic, spectral, and
perturbative properties of Godiva, Topsy, and their Pu
analogs were studied in detail, Results of critical
measurements are supplemented by data from uranium-
metal exponential columns. The influences of shape and
material composition on critical size are discusscd.
The properties of spherical U and Pu assemblies ars
covered. (M.H.R.) .

68.

9745 K-1019(4th Rev.(Del.))

Oak Ridge Gaseous Diffusion Plant, Tenn,

BASIC CRITICAL MASS INFORMATION AND ITS AP~
PLICATION TO OAK RIDGE GASEOUS DIFFUSION
PLANT DESIGN AND OPERATION, H. F, Henry, A. J.
Mallett, and C. E. Newlon, Aug. 2, 1957. Decl. with
deletions Mar. 13, 1958, 48p. Contract W-7405-eng-
26. $1.50{0TS).

The current minimum experimental values of the
basic criticality control parameters for U2 assays
between 2% and approximately 90% are presented to-
gether with the bas{c criticality control methods cur-
rently in effect at ORGDP. The furidamental nuclear
safety criteria remain essentially unchanged from
previous editions of the report with the exception of the
neutron interaction specifications, which have been
extended considerably, and the approval, for the first
time, of the limited use of water in cascade fire con-
trol activities, A chart of the organization for nuclear
safety control at ORGDP and a glossary are also in~
cluded. (auth)

69.
11384 AECD~4266
Carbide and Carbon Chemicals Co, [K-25 Plant],
Oak Ridge, Tenn.
VARIATION OF CRITICAL PARAMETERS BETWEEN
U-235 ASSAYS OF 4.9 PERCENT AND 93.4 PERCENT.
H. F. Henry and C. E. Newlon. Oct. 23, 1953. Decl.
with deletions June 3, 1958. 14p. Contract W-7405-
eng-26. (KS-399(Del.)). $3.30(ph OTS); $2.40(mf OTS),
The minimum critical mass, volume, and cylinder
diameter for U of 4.9% U’ assay were determined as
1.88 kg, 32.1 liters, and 10.7 in., respectively. Curves
have also been prepared by applying the same constant
correction to each minimum parameter curve that was
used in establishing ‘‘always-safe®® values for 93.4%
assay material. These reduction curves may serve as
possible criteria for establishing ‘‘always-safe’’ values
over a wide range of U assays. (W.L.H.)
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T0.

3898 LA-1155(Del.)

Los Alamos Scientific Lab., N, Mex.

ORALLOY SHAPE FACTOR MEASUREMENTS., V. Joseph-
son, R. W. Paine, Jr., and L. L. Woodward. Aug. 8, 1850,
Decl. with deletions Dec. 17, 1957. 35p. Contract W-7405-
eng-36. $6.30(ph OTS); $3.00(mf OTS).

Measurements were made at the Pajarito remote control
laboratory to determine the effect of change of shape on
system reactivity for oralloy cylinders. Systems tested
include cylindrical configurations with various height-to-
diameter ratlos ranging from slabs to rods. Each system
reactlvity is referred to that of a sphere in the same
tamper. Reactivity tests were made on bare (untamped) Oy
configurations, as well as on systems in tuballoy tampers
1.12, 1.87, and 8.0 In. thick. The amount of reactivity
change associated with a particular cylinder height-to-
diameter ratio {s found to be a function of tamper thick-
ness, and {8 greatest for very thin tampers. (auth)

7L,
15585 HW-55707(Del.)
General Flectric Co. Hanford Atomic Products

Operation, Richland, Wash,

NUCLEAR SAFETY IN PLUTONIUM METAL ‘DISSOLU-
TION. N. Ketzlach. Apr, 11, 1958. Deel, with dele-
tions May 21, 1958. 17p. Contract W-31-109-Fng-52.
$3.30(ph OTS); $2.40(mf OTS).

Experimental evidence as well as theoretical consid-
erations are presented which indicate that a plutonium
metal —plutonium solution system can be more reactive
than either one alone. More cxperiments as well as
further theoretical development arc required to achieve
& better understanding of such aystems. (auth)

T2

4770 UCRL-4937
Califorafa, Univ., Livermore, Radintion Lab.
SPHERICAL AND CYLINDRICAL PLUTONIUM CRITICAL
MASSES. Fred A. Kloverstrom. Sept. 1957. 18p. Con-
tract W-7405-eng-48. $3.30(ph OTS); $2.40(mf OTS).
Experiments to determine critical masses of §-phase
plutonium cylinders of three diameters with thin metallic
reflectors are reported. Critical reflector thickness
measurements were made with two spherical Pu cores;
the cylindrical and spherical data are combined to yield
shape factors for the spheres for U and Be reflection.
(auth)




13.
15023 A/CONF.15/P/598
Argonne National Lab., Lemont, 111,
FAST NEUTRON POWER REACTOR STUDIES WITH
ZPR-NI. J. K. Long, W. B. Loewenstein, C. E,
Branyan, G. S. Brunson, F. S. Kirn, D. Okrent, R, E.
Rice, and F. W. Thalgott. 44p. $0.50(0OTS).
Prepared for the Second U. N, International Confer-
ence on the Peaceful Uses of Atomic Energy, 1958,
Argonne’s critical facility, ZPR-II1, is briefly de-
scribed, More than 30 different assemblies of widely
varying geometries and compositions were studied in
this facility, most of which were to aid in the develop-
ment of fast power breeder reactors. A description of
the ZPR-III assemblies, tables of central reactivity
coefficients, prompt neutron data, fission distributions,
multigroup constants, critichl masses, and other data
from these experiments are presented. (M.H.R.)

Th.

19 LA-1305

Los Alamos Scientific 1Lab., N. Mex.

ORALLOY CYLINDRICAL SHAPE FACTOR AND CRITICAL
MASS MEASUREMENTS IN GRAPHITE, PARAPYIN, AND
WATER TAMPERS. E. C. Mallary. Oct. 27, 1951. Decl.
Mar. 26, {957. 24p. Contract W-7405-eng-36. $4.80(ph
OTS); $2.70(mf OTS).

Critical mass of an Oy (93.9%) sphere in graphite is
given as a function of graphite tamper thickness. It was
shown that ~ 20 In. of graphite is effectively infinite and
that the ~ 17 In. used hereln Is ~98% infinite. Critical
mass measurements of Oy (93.9%) spheres and cylinders
of different diameters are given for ~17 in. graphite
tamper, for effectively infinite paraffin tamper, and for
effectively infinite water tamper. From these measure-
ments cylindrical shape factors were computed. Both
shape factors and critical masses are shown as functions
of the critical helght to diameter ratio of the cylinders.
(auth)

.

3915 Y-1023
Carbide and Carbon Chemlcals Co. Y-12 Plant,
Oak Ridge, Tenn. .

MINIMUM CRITICAL MASS AND UNIFORM THERMAL
NEUTRON CORE FLUX IN AN EXPERIMENTAL REAC-
TOR. J.W. Morfitt., Dec. 1, 1953. Decl. Sept. 12, 1957.
167p. Contract W-7405-eng-26. $4.50(0TS).

The relationship between minimum critical mass and
uniform thermal neutron core flux was experimentally in-
vestigated In a water-moderated water-reflected nuclear
reactor employing U as fuel. The reactor vessel was a
right circular cylinder of Al, 72 cm in diameter and 91.4
cm long. The core, 30.2 cm in diameter, was divided into
§ concentric regions by Al partitions and was surrounded
by an effectively infinite water reflector on its lateral
surface only. Varying concentrations of aqueous uranyl
fluoride solution made from U containing 93.2% of the U8
isotope were added to the several regions to simulate a

Critical Experiments 73-76

theoretical fuel distribution having a continuous concentra-
tion gradient. The theoretical fuel distribution was that
glven by a calculation method developed in a theoretical
treatment of the problem by Goertzel, who demonstrated
mathematically that the condition of minimum critical mass
in a suitably chosen thermal reactor required that the
thermal neutron flux be uniform everywhere in the core.
The experimental results clearly establish the validity of
the Goertzel theory. The experimentally determined
critical height and mass, using the theoretically deter-
mined fuel loading, were within 2.5% of the corresponding
calculated parameters. The importance function for the
fuel was shown to be constant throughout the core as re-
quired for a minimum critical mass reactor. The meas-
ured thermal and non-thermal components of the neutron
flux were in good agreement with theory, and the thermal
flux, except for deviations produced by the stepwise ap-
proximation to the ideal fuel distribution, was uniform
along a radius of the core. The longitudinal neutron flux
behaved as expected; a measure of the Cd fraction showed
the reactor to be essentially thermal, and in general, data
obtained from the experimental reactor were compatible
with the postulates and predictions of the Goertzel theory.
An exploratory investigation to obtain experimental veri-
fication of 2 modification of the theory made by Goertzel
to predict how the critical mass of fuel can be minimized
in a reactor of less than optimum radius met with little
success. Although some lowering of the critical mass was
produced by the theoretically determined fuel distribution,
a discrepancy of more than 35% was found to exist between
theory and experiment. (auth)

T6. )
17405 TID-2505(Del.)(p.107-25)
Carbide and Carbon Chemicals Co. Y-12 Plant,

Oak Ridge, Tenn,
MINIMUM CRITICAL MASS AND UNIFORM THERMAL-
NEUTRON CORE FLUX IN AN EXPERIMENTAL RE-
ACTOR. John W, Morfitt, p.107-25 [of}] NUCLEAR
SCIENCE AND TECHNOLOGY. (EXTRACTS FROM
REACTOR SCIENCE AND TECHNOLOGY. VOL. 4,

ISSUES 1 TO 4, MARCH~DECEMBER 1954). 19p.

The relation between minimum c¢ritical mass and uni-
form thermal-neutron core flux has been experimentally
investigated in 2 water-moderated, water-reflected nu-
clear reactor employing U?*¥ as fuel. The theoretical
fuel distribution was that given by Goertzel, who demon~
strated mathematically that the condition of minimum
critical mass in a suitably chosen thermal reactor re-
quired that the thermal-neutron flux be uniform every-
where in the core. The results clearly cstablish the
validity of the Goertzel theory. The experimentally de-
termined critical height and mass, using the theoreti-
cally dctermined fuel loading, were within 2.5% of the
corresponding calculated parameters. The importance
function for the fuel was shown to be constant throughout
the core as required for 2 minimum-critical-mass
reactor. The measured thermal and non-thermal com~
ponents of the ncutron flux were in good agreement with

15



Critical Experiments T7-81

theory. The longitudinal neutron flux behaved as ex-
pected, and the reactor was found to be essentially ther-
mal as demanded by the Goertzel theory. An explora~
tory investigation to obtain experimental verification of
a modification of the theory made by Goertzel to predict
how the critical mass of fuel'can be minimized in a re~
actor of less than optimum radius met with little suc~
cess, Although some lowering of the critical mass
occurred, a discrepancy of more than 35% was found to
exist between theory and experiment. (auth)

7.

2 LA-2023
Los Alamos Sclentific Lab., N, Mex,
PRELIMINARY SURVEY OF URANIUM METAL EX-
PONENTIAL COLUMNS. J. J. Neuer, C. B, Stewart,
G. A. Jarvis, R. N. Olcott, D, 8, Young, and J. E.
Sattizahn, Jan. 1956. Decl. Apr. 2, 1957. 44p. Contract
W-T7405-eng-36. $7.80(ph OTS); $3.30(mf OTS).
Reflected cylindrical exponential columns of bare and
natural U were constructed of stacked plates of oralloy
(93.4%) and tuballoy. Average concentrations of U rang-
ing from 0.72% to 9.18% were investigated. Flux distribu~
tions, buckling values, and spectral indices were obtained.
The indicated U ration for infinite critical mass
is sbout 5.6%. (auth)

8.

1139 LA-1958(Del.)

Los Alamos Scientific Lab,, N, Mex.

CRITICAL MASSES OF FISSIONABLE METALS AS BASIC
NUCLEAR SAFETY DATA. H. C, Paxton and Glen A,
Graves. Apr. 1956. Decl. Sept. 7, 1856. 18p. Contract
W-7405-Eng-36. $0.30(OTS). .

Data on critical configuratjons of fissionable metals are
summarized in a form emphasizing the influence of con-
ditions commonly of concern in nuclear safety questions.
Although the bulk of the data is derived from experiments
with uranium metal enriched, usually, to about 90 wt. %
U™ there are enough data for Pu and U?* to establish
some general relations about their criticality relative to
U™, The specific information includes the influences
exerted upon critical mass by various relfectors, by shape
of the fissionable material, by variations in U*¥ concentra-
tion, by variations in material deasity, and by graphite and
hydrogenous diluents. (autb)

9.
15123 A/CONF.15/P /2408
California. Univ., Livermore. Radiation Lab.
CRITICAL MEASUREMENTS AND CALCULATIONS FOR
ENRICHED-URANIUM GRAPHITE ~MODERATED
SYSTEMS. H. L. Reynolds. 27p. (UCRL-5176). $§0.50
(OTS). :

Prepared for the Second U, N. International Confer-
ence on the Peaceful Uses of Atomic Energy, 1958.

The experimental results on a variety of enriched-
uranium, graphite-moderated systems, both with and

16

without reflectors are presented. Also included are the
results of the multi-group transport, and one- and two-
dimensional diffusion calculations used to interpret the
data. In general the University of California Radiation
Laboratory systems were bare or one~dimens{onal {n
order to simplify the analysis. Efforts were made to ob-
tain systems as close as possible to an idealized system
containing only a homogeneous mixture of moderator and
fuel with all extraneous factors removed. The Los
Alamos Scientific Laboratory experiments were carried
out with more complex geometries approaching more
closely potential reactor systems. All of the assemblies
utilized heterogeneous arrangements of moderator and
thin uranfum foils. The bare systems range in carbon-
to~uranium atomic ratios from 300/1 to 2500/1. These
systems are not truly thermal and are in a range where
critical mass is extremely sensitive to size or buckling.
Experiments were performed for these systems to de-
termine accurately the effects of extraneous factors such
as room return, control-rod void spaces, nonhomogeneity
of fuel loading, moderator block porosities and poison
content. The reflectors include graphite and beryllium in
one-, two-, and three-dimensional arrangements. The
constants used in the multigroup calculations are pre~
sented in tabular form. Eighteen energy groups were
used. The same constants were used in the transport and
diffusion calculations to allow comparison of the two
methods of calculation. {auth)

80.

8226 UCRI1~4375
California, Univ,, Livermore, Radiation Lab.
CRITICAL MASSES OF SPHERICAL SYSTEMS OF
ORALLOY REFLECTED IN BERYLLIUM, H. Robert
Ralston, Oct. 10, 1957, Decl. Feb, 26, 1958, 7p. Con-~
tract W-7405-eng-48. $1.80(ph OTS); $1.80(mf OTS)._
The critical thickness of beryllium reflector was deter-
mined for oralloy (uranfum, eariched to 93.17% U2
spheres ranging from 10,765 kg to 32,654 kg. Four points
which were determined by other experimenters were
normalized to the data and are included in the curves,
(auth)

81.

12087 AECD-4264
Carbide and Carbon Chemicals Co, K-2§5 Plant,

Oak Ridge, Tenn, .
ESTIMATES OF MINIMUM CRITICAL VOLUMES,
R. C. Rohr and H. F. Henry. Feb, 15, 1952, Decl.
with deletions June 3, 1958, 11p. Contract [W~7405-
eng-26]. (KS-267(Del.)). $3.30(ph OTS); $2.40(mf
OTS).

A study was made of the available high-assay criti-
cality data for materials of 93.4% and 95.3% U, and
minimum critical volumes were estimated for several
conditions, The data, estimated for aluminum and
stainless steel contalners, water and afr reflected, and
with and without shielding, arc tabulated, (J.S.R.)




82.

2176 Y-829
Carbide and Carbon Chemicals Co. Y-12 Plant, Oak

Ridge, Tenn.

EMPIRICAL STUDIES OF CRITICAL MASS DATA. PART
II C. L. Schuske and J. W. Morfitt, Dec. 5, 195{. Decl.
Mar. 16, 1957. 26p. Contract W-7405-eng-26. $4.80

(ph OTS); $2.70(rmf OTS).

In a previous report a method of graph analysis was de-
veloped for obtaining the critical dimensions of semi-
infinite U water reactors from measurements made on
finite systems. The empirical treatment {8 applied here to
analysis of experimental data. The cases considered are:
(1) a comparison of critical conditions occurring in Al-
walled and stainless steel-walled roactors, and (2) a com=
parison of critical conditions in isolated and interaéﬁng
pairs of water-reflected cylinders at the moderation which
minimizes the critical volume. (auth)

83.

11005 UCRL-5006

California. Univ., Livermore. Radiation Lab.
CRITICAL MEASUREMENTS ON INTERMEDIATE-
ENERGY GRAPHITE-U?® SYSTEMS. J. E. Schwager,
F. A. Kloverstrom, and W. S. Gilbert. Nov. 1§, 1957.
40p. Contract W-7405-eng-48. $6.30(ph OTS); $3.00
(mf OTS).

A system for the measurement of near-homogencous
carbon-U% critical masses is described. Cores are
constructed with thin, enriched-uranium foils spaced
between graphite blocks. Fuel density {s variable by use
of different foil thicknesses and spacings. Reactivity is
controlled by boron rods; standard reactor instrumenta-
tion permits critical operation at low power. Results of
critical measurements on unreflected systems having
atomic C/Uz:’5 ratios of 670, 1380, and 2530 are given.
Thin reflectors of graphite and beryllium were also
used. Corrections for self-shielding in the fuel foils
and systematic errors are described. (auth)

84,

10078 ORNL-2499
Oak Ridge National Lab., Tenn.
COMPARISON OF POOL-TYPE REACTOR CRITICAL
EXPERIMENTS WITH TWO-GROUP AND THIRTY-
GROUP CALCULATIONS. Ernest G. Silver. June 9,
1968: 83p: Contraet W-7408-eng~88: 81:00(0T8):
This report contains a description of a series of
two-group and multigroup calculations of the critical
mass of two clean-geometry configurations of the B8R,
It also conteins a description of critical experiments
that were done to determine the validity of the calcula~
tions. Comparison of the results indicates that the oat-
culations described are capable of predicting the
critical mass within about 2%, of the measured critioal
mass under the favorable geometric conditiéns mein-
tatned in the present experiments, (auth)

Critical Experiments 82-87

85.

1642 KAPL~M-PPS-1

Knolls Atomic Power Lab,, Schenectady, N, Y.

CRITICAL MASSES OF HOMOGENEQUS WATER—
MODERATED REACTORS., P, P, Szydlik, Aug, 12, 1957,
76p. Contract [W-31-109-eng-52). $13.80(ph OTS);
$4.80(mf OTS).

The critical mass density of U5 has been determined
as a function of buckling for one region zirconium-—water
and stainless steel—water cores with and without B'9,
This functional relationship enables results to be applied
to any type of geometry. Using reflector savings derived
from multigroup calculations the above results were
applied to a limited range of cylindrical cores with water
reflectors, The critical mass as a function of the volume
of stainless steel, the difference between critical masses
hot and cold for a particular composition, and reactivity
coefficients for the uranium mass are also shown, (auth)

86.

10086 WAPD-TM-100

Westinghouse Electric Corp. Bettis Plant, Pittsburgh,
CRITICAL EXPERIMENTS IN A URANIUM-ZIRCO-
NIUM WATER-MODERATED CORE WITH PLATE
FUEL ELEMENTS AND SLAB GEOMETRY. W. F.
Vogelsang and R. G, Serenka. Dec. 1957, 42p. Con~
tract AT-11-1-GEN-14, $1.25(0TS).

Experiments were performed on light-water-
moderated, bighly enriched uranium-—-zircontum—alu~
minum cores in slab geometry, In one case, light water
was used as a reflector on all sides of the core. In the
second, 2 metal and water reflector containing natural
uranium—niobium—aluminum was symmetrically added
to a thinner, enriched uranium—zirconium-aluminum
slab core. Experimental flux plots and machine calcu-
lated flux plots agreed within the experimental and cal-
culational uncertainties. Few-group slowing-down
models combined with spatial diffusion theory were
used to predict criticality of the assemblies to within
2% in the worst case, The four-group slowing-down
model, incorporating the effects of changes in the ther-
mal flux spectrum, gave the best results. (auth)

1959

87.
ki)
CRITICAL MEASUREMENTS ON UQ; —H,PO, SOLU-
TIONS, J. C. Allred, P. J, Bendt, and R, E, Peterson
{Los Alamos Scientific Lab,, N. Mex.), Nuclear Sci,
ard Eng. 4, 498-500(1968) Bept.

Critical measurements were carried out with solu-
tions of U04(93.6% UPY) dissolved in 4.3 M H,PO;. A
brief description of these meuuremenu._tbeir resuits,

and an evaluation of some calculations are presented.
(AC.)
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Critical Experiments 88-93

88.

5128 CF-53-12-368

Oak Ridge National Lab., Tenn.

CRITICAL CONCENTRATION DATA FOR HRT-TYPE
REACTORS MODERATED BY D,0-H;0 MIXTURES.
R. Chalkley. Dec. 15, 1958. 6p. Contract {[W-7405-
eng-26]. $1.80(ph OTS); $1.80(mf OTS).

Studics were made concerning the smallest core
diameter and the most appropriate DO —~H,0 composi~
tion ratio which would permit criticality in an HRT-type
reactor; the fuel solution should contain no more than
10 g U/liter at 280°C. For the present core diameter of
32 inches (two-region operation), it was found that an
addition of 10% light water to the moderator would re-
duce the critical concentration from 9.2 to about 7.8 g
U/liter at 280°C (concentrations in g total U/liter, based
on U of 93.4% enrichment). The smallest core diameter
for which the reactor would remain critical with leas
than 10 g U/liter is about 29 inches, This occurred with

.4 moderator composition of about 86% Dy0. (auth)

89.
22208 CF-59-9-3
Oak Ridge Nattonal Lab,, Tenn.
EUROCHEMIC ASSISTANCE: ANSWERS TO QUES-
TIONS ON CRITICALITY, E. D, Clayton. Sept, 11,
1959, 4p, $1.80(ph), $1.80(mf) OTS,

Answers to questions on the criticality of Pu and Pu
solutions are presented. (W.L.H.)

90.

2087 UCRL-5255

California. Univ., Livermore. Radiation Lab,
CRITICAL-MASS DETERMINATIONS OF LEAD-
REFLECTED SYSTEMS, Robert E. Donaldson and
Wilbur K. Brown. June 9, 1968. Decl. Sept, 22, 1958,
10p. Contract W-7406-eng-48, $0.60(0TS),

A series of experimentally determined critical masaes
of cylindrical and spherical lead-reflected oralloy sys-
tems are presented. Critical masses are given for two
oralloy core sizes fn both cases and also for reflected
and unreflected ends in the cylindrical case, Experi-
mental methods are described and a photograph of the
assembly machine is included. (auth)

91,

17458

REACTIVITY AND FLUX MEASUREMENTS IN HIGHLY
REFLECTED U'-BISMUTH-GRA PHITE CRITICAL
EXPERIMENTS, T, C, Engelder, H. W, Giesler, and
d. P. Farrarr (Babcock and Wilcox Co.). Nuclear Sci.
and Eng. 2, No. 1, Suppl., 168-9(1959) June.

The Liquid Metal Fuel Reactor Experiment research
and development program includes a series of critical
experiments on U¥—Bj —graphite cores, highly re-
flected by graphite, The critical assembly is described

18

and parameters are given. In the first set of experi-
ments, the uranium concentration was varied, keeping
the side and end reflector 2 to 3 ft thick. The critical
diameters for the concentrations are reported. Flux
traverses, intra-cell thermal flux atructure, and re-
flector and geometrical effects were measured.

(W.D.M.)

92.

21043 ORNL-2143

Osk Ridge National Lab., Tenn.

CRITICAL MASS STUDIES. PART VIIl. AQUEOUS
SOLUTIONS OF U, J. K. Fox, L. W. Gilley, and

E. R. Rohrer. Sept. 23, 1958. 23p. Contract W-7405-
eng-26. $1.00(OTS).

A series of experiments were performed to establish
the critical parameters of aqueous solutions of uranyl
nitrate and uranyl fluoride in which the uranium con-
tained 98.7% U2, Solutions were made critical in both
spherical and cylindrical geometries with paraffin or
water as a neutron reflector and, in two instances, with
no reflector. The U concentration varied from 30 to
600 g/liter. The minimum critical mass observed was
890 g of U™ in the solution having an H: U atomic
ratio of 419 occupying a 10.4-in.-diam sphere. The
minimum measured volume was 3.66 liters in & 6.7-In.
equilateral cylinder containing a solution with an H: U
atomic ratio of 30.4. Extrapolated source neutron mul-
tiplication data indicate that a 5-in.-diam cylinder can
be made critical if reflected, but a 4-i{n.-dfam cylinder
would be subcritical at all moderations. It was also
found that 2.02 kg of U in an unreflected 10-in.
equilateral cylinder is critical with a solution having
an H: U atomic ratio of 154, An unreflected sphere
12.6 in. in diameter is critical with 1.14 kg of U™ ina
solution with an H: U™ ratio of 381. Extension of the
data to geometrics other than those used experlm'enhlly
was made by an empirical calculation. (auth)

93.
20018 RFP-123
Dow Chemical Co. Rocky Flats Plant, Denver,
PLUTONIUM GRAPHITE ASSEMBLIES, A. Goodwin,
Jr., and C. L. Schuske. Sept. 20, 1968. Decl, July 24,
1969. 26p. Contract AT(29-1)-1106. $3.30(ph),
$2.40(mf) OTS.
Neutron multiplication measurements and theoretical
calculations were made on cylindrical assemblies of
graphite and plutonium disks. (auth)



91" .

5925

CRITICAL ASSEMBLY OF URANIUM-BERYLLIUM
OXIDE. C. Gourdon, J. Martelly, M. Sagot, and

G. Wanner, Bull. inform. sci. et tech. No. 16, 9-17
(1958) Apr, (In French) *

Sub-critical Laplacien measurements were made on
uranium —beryllium oxide lattices by the classical ex~
ponential method and the ‘‘Neutrostat’’ method. The
assembly used was an orthocylinder with a vertical
axis. It was composed of 7.5 tons of BeO with 90 fuel
channels with a cross sectionof 5 x5 cmz, arranged in
a square lattice of 15 cm pitch. By charging the assem-
bly with 700 kg of uranium, enriched to 1.36%, it was
possible to attain criticality under quite favorable con-
ditions. The assembly has no radial reflector and the
axial reflectors were polsoned with cadmium to have a
very small albedo and to avoid a perturbation of the
neutron spectra. Cadmium tubes around each uranium
rod were moved up or down to control the reactivity,
The material buckling, photoneutron effect in BeO, and
the temperature and pressure coefficlents of reactivity
were studied. (J.S.R.)

95.

15208 Y-1248

Union Carbide Nuclear Co, Y-12 Plant, Oak Ridge,
Tenn,

CRITICAL ASSEMBLIES OF URANIUM METAL,

R, Gwin and W, T. Mee, Mar, 26, 1959, 17p, Contract

W-~7405-eng-26, $0,75(0TS),

Data on critical assemblies of fissionable uranium
metals are summarized, Empirical studies are made
for specific reflectors and geometries to determine the
feasibility of extrapolating these data for conditions
concerning nuclear safety problems, Also ineluded are
the influences on critical systems by various reflectors,
U-235 isotnpic enrichment, density, and amall metal
pieces homogeneously distributed in water, (auth)

1

96.

16103 AERE-R/R-2703
United Kingdom Atomic Energy Authority. Research

Group. Atomic Energy Research Establishment,

Harwell, Berks, England.

CRITICAL ASSEMBLIES WITH HEAVY WATER SOLU-
TIONS OF URANYL FLUORIDE (H.A.Z.E.L.). PART 2.
PHYSICS. J. R. Harrison, M. F. Smith, W, G. Clarke,
A. M, Mills, and J. A. Dyson. Nov. 1958. 67p. $1.98
(BIS).

Details are given of a series of critical assemblies
and flux measurements undertaken in HAZEL using 46%
UD* as UO,F, in D;0 in cylindrical geometry. The fis-
sile concentrations investigated were in the range 1938
to 6722 D/U,, and in the geometry considered (2 inch
diameter steel cylinder), the critical heights were in
the range 70 to 200 cms, The minimum critical mass
was 1.768 kg of UB% occurring at a concentratfon of
4687 D/U,.. {(auth)

Critical Experiments 94-99

97.

2431 BNL-483(p.59-60)
Babcock and Wilcox Co. Atomic Energy Div.,

Lynchburg, Va.

AGE DETERMINATION FROM CETR CRITICAL AS-
SEMBLY DATA, Clifford J. Heindl. p.59-60 [of]
THORIUM- U8 SYMPOSIUM, SPONSORED BY THE
UNITED STATES ATOMIC ENERGY COMMISSION AT
BROOKHAVEN NATIONAL LABORATORY, JANU-
ARY 9-10, 1958, 2p.

An assembly consisting of 14.5% by volume Th, 85%
polyethylene tape containing U oxide fuel, 24% Al, and
53% light water was brought to criticality at a serles of
seven different water heights by changing its radius. At
each critical height, small perturbations were made in
water level in both increasing and decreasing direc-
tions, and resultant periods measured, The average
rate of change of reactivity with water height obtained
at each level is listed. (W,L.H.)

98.

16920 K-1019(5th Rev.)

Oak Ridge Gaseous Diffusion Plant, Tenn.

CRITICALITY DATA AND NUCLEAR SAFETY GUIDE
APPLICABLE TO THE OAK RIDGE GASEOUS DIFFU-
S8ION PLANT, H. F. Henry, A, J. Mallett, C. E, Newlon,
and W. A, Pryor. May 22, 1959, 53p. Contract W-
7405-eng-26. $1.50(0TS).

The available minimum experimental and theoretical
criticality information for U?*® enrichments of 1% to
~90% are presented together with the fundamental nu-
clear safety control criteria currently in effect at
ORGDP. The fundamental nuclear safety criteria re-
main essentially unchanged from the previous edition
of the report with the exception of the extension of nu-
olearly safe variables under 5% ys enrichment, the
fncrease of the minimum U¥® enrichment considered to
be non-reactive from 0,71% to 0.90%, and a statement
of a new mass-volume principle. Other additions in-
clude guides for computing a solid angle and applying
nuclearly safe variables to uranium materials, other
than metal, of intermediate densities. (auth)

99.

16107 KY-294

Union Carbide Nuclear Co, Paducah Plant, Ky,

A GENERALIZED AND CONSISTENT METHOD FOR
CALCULATING THE CRITICAL MASS OF HOMOGENE-
OUS AQUEOUS URANYL FLUORIDE SOLUTIONS,

O, W, Hermann, June 8, 1959. 22p. Contract W-7405-
eng~26, $0.75(0TS).

A more encompassing, yet consistent and practical,
method of calculating the critical mass of aqueous ura-
nyl fluoride solutions was developed, Comparison of
calculated results with experimentation gave a maximum
of only 2,3% error in the effective multiplication factor
and 9% error in the critical mass, with absolute aver-
ages of 0.7% and 3.4%, respectively, through the ranges
from high moderation down to an H/U of 25 for 90% U™
assays or an H/U of 4 for 2% U™ agsays. (auth)
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100.

5478 HW-58049
General Electric Co. Hanford Atomic Products
Operation, Richland, Wash,
NUCLEAR SAFETY IN PROCESSING LESS THAN 5.0%
U-235 ENRICHED REACTOR FUELS. Nlorman]
Ketglach, Deoc, 11, 1868, 23p., Contract W-31-109~
Eng-52. $4.80(ph O78); $2.70(mf OTS). )
Processing of reactor fuels in which the initial en-
richment is less than 5% U?* is considered. The oriti-
cal parameters for heterogencous systems of fuel in
water or in uranium solutions as well as homogeneous
solutions of fusl and water are examined. In addition,
nuclear safety in the use of boron polsoning te (norense
saje batokh sizes and in the use of safe vessel goome-
trios is discussed. A oartridge-type dissolver system
for fuel elements is described, and it is pointed out
that experiments to determine the neutrom reflecting
properties of enriched uranium solutions surrounding
vessels are justified. (J.R.D.)

101.

3973 BNL-489(p.276-90)

California. Univ,, Livermore. Radiation Lab,
STUDIES OF ENRICHED URANIUM GRAPHITE REAC-
TOR SYSTEMS. Albert J. Kirachbaum. Appendix:
SELF SHIELDING. W. S, Gilbert. p.275-90 [of] PRO-
CEEDINGS OF THE FRENCH~-AMERICAN CONFER~
ENCE ON GRAPHITE REACTORS, {(HELD AT BROOK-
HAVEN NATIONAL LABORATORY], NOVEMBER 12 TO
15, 19567. 16p. (UCRL-4983-T).

A/CONF.16/P/2408 supersedes this information in
this paper.

The results to date are presented from studies of es-
sentially homogeneous enriched uranium (93.6% U
graphite systems. Critical configurations for bare and
graphite or beryllium refiected cores are given for
carbon to uranfum atomic ratios of 800:1, 1200:1, and
2400:1, The results of experiments to determine the

systematic errors are given. This allows reduction of
the critical size data to idealized geometries for com-
parison with neutronic calculations. By use of a pulsed
neutron source, data on the prompt neutron population
relaxation time as a function of buckling were obtained.
The experimental technique and resultant data are dis~
cussed. A comparison of the critical buckling and time
behavior data with a simple modified Fermi age theory
is made. This includes discussion of the prompt neutrom
lifetime effectiveness of the control and safety rod
system, the bulk neutronic properties of the graphite,
and self shielding effects of the uranium. (auth)
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102.
17453
CRITICA L DIMENSIONS OF UNREFLECTED BeO
SYSTEMS FUELED BY THIN ENRICHED URANIUM
FOILS. F. A. Kloverstrom, R. M. Deck, and A, J.
Reyenga (University of California, Livermore). Nu-
clear Sci. and Eng. 2, No. 1, Suppl., 162-3(1959) June.
A series of critical measurements on unreflected
parallelepipeds built of enriched (93.2%) uranium fotls
and BeO blocks was made for five fuel densities. The
over-all fuel density was variable by changing the foil
thickness and/or spacing. The assembly consists of a
horizontal steel diaphragm suspended above a vertically
moving table. The major portion of an assembly is
built on the table and the remainder on the diaphragm.
The two parts are assembled remotely by lifting the
table. The thermal neutron absorption cross section
for BeO was found to be 12 + 2 mb. Results obtained
to date are summarized., (W.D.M,)

103.

22212 UCRL~5369(Pt.1)
California, Univ,, Livermore, Lawrence Radiation '

Lab,

CRITICAL MEASUREMENTS ON NEAR-HOMOGE-
NEOUS BeO-MODERATED, ORALLOY=FURLED KYl=
TEMS, Fred A, Kloverstrom, Richard M. R. Deck, aad
Arnold J. Reyenga., July 1, 1939, 13p. Contract
W-7405-eng-48, $0.50(OTS).

A series of oritical measurements on unreflected
systems, fueled by thin Oy fofls, is desoribed. Fuel
density is varied by wee of different foll thioknossos
and spaciugs between foils. Five fwel deasitics were
used which correspond to atomic BeO/U*™ ratfos from
246 to 7660, For three of these ratios, the fuel foil
thickness was varied to find effects of self-shielding
and flux depression, (auth)

10k,

17970 AECD-4285

Los Alamos Scientific Lab,, N, Mex,

A URANIUM CRITICAL ASSEMBLY AT LOW U CON-
CENTRATION. G. A, Linenberger. [1956]. Decl.
June 1, 1956. 14p. Contract [W-7405-eng-36]. $3.30
{ph), $2.40(mf) OTS,

A critical metal assembly is described that has &
cylindrical core of uranfum with an average U concen-
tration of 16!/% and a 2 inch reflector of natural ura-
njum. The critical mass was determined to be 692 x 4
kg of core material, from which a value for the critioal
mass of a bare aphere, having the same concentration,
is calculated. Measurements of the prompt neutron de-
cay constant, reactivity contributions of several materi~
als, and radial and axial variations of {ission rates of
U"‘. U™, and Np®, as well as ratios of fission cross
sections for these isotopes, are reported. (auth)



105.

15206 CF-59-4-120
Oak Ridge National Lab., Tenn.
PRELIMINARY REPORT ON 2% U-ENRICHED
UF(~CjsHs, CRITICAL ASSEMBLIES, J. T. Mihalczo,
J. J. Lynn, Dunlap Scott, and W, C, Connolly. Apr. 22,
1959. 42p. $7.80(ph), $3.30(mf) OTS.

A series of critical experiments with blocks of 2%
U —enriched UF~CysHs, was initiated at the ORNL
Critical Experiments Facility. Thus far assemblies
with H:U%® atomic ratios of 195 and 294 were built in
parallelepipedal and simulated cylindrical geometries,
both reflected and unreflected. From the results the
minimum critical masses for reflected spheres were
determined to be 16.3 and 8.5 kg of U for fuel mix~
tures with H:U? atomic ratios of 195 and 294, respec~
tively, The minimum critical masses for unreflected
spheres of these two fuel mixtures are 24.3 and 12.7 kg
of U, respectively. (auth)

106.

10634 LAMS-2288

Los Alamos Scientific Lab., N, Mex,

PHYSICS OF INTERMEDIATE REACTORS, C, B, Mills
and F. W, Brinkley. Jan. 1959, 49p. Contract W-
7405-eng-36. $1.50(0TS).

The neutron diffusion approximation equations and
multigroup averaged cross sections were correlated
with a systematic transport approximation study of a
wide spectrum of critical assemblies and the results
tabulated. The small differences were corrected by neu-
tron age considerations where significant with respect
to experimental results. Initial results for temperature
effects on reactivity of graphite reactors are indicated.
(auth)

107 .
17370
k. MEASUREMENTS OF 2 PER CENT U®* ENRICHED
UF, IN PARAFFIN. V. I Neeley (General Electric Co.,
Richland, Wash.). Nuclear Sci. and Eng. 2, No. 1,
Suppl., 87-9(1859) June.

Values of k. for low enriched materiais are of in-
tereat in the processing and handling of power reactor
fuels. An experiment to measure k. in the cavity of
the Physical Constants Testing Reactor is described.
The value of k. for 2% U?% enriched UF —paraffin sys-
tems at a hydrogen-to-U? atomic ratio of 195 was
found to be 1.216 * 0.013. (W.D.M.)

Critical Experiments 105-110

108.

16104 CF-59-8-45

Oak Ridge National Lab,, Tenn.

A COMPARISON OF ELEMENTARY CRITICALITY
CALCULATIONS WITH EXPERIMENTAL RESULTS,
C. W. Nestor, Jr. June 11, 1952. 16p. $3.30(ph),
$2.40(mf) OTS.

Several experiments have been performed at ORNL
with light water solutions of uranyl nitrate (highly en-
riched in either UB? or U™ In an essentially bare
sphere 27 inches in dismeter. Results are presented of
several calculations with elementary bare reactor
theory and a discussion of the observed discrepancies
between the calculated and experimental results. If the
observed critical concentration {s used in the calcula-
tions, the calculated effective multiplication constant
is less than unity; thus a higher critical concentration

-would be predicted than is actually observed. (auth)

109.

19050 CF-59-7-66

Oak Ridge National Lab., Tenn.

MULTIGROUP DIFFUSION THEORY CALCULATIONS
FOR RECENT CRITICAL EXPERIMENTS., C. W,
Nestor, Jr. July 21, 1859. 13p, Contract {W-7405-
eng-26]. $3.30(ph), $2.40(mf) OTS.

In connection with the program of the measurement of
eta for U3, several critical experiments were per-
formed with light water solutions of uranyl nitrate in an
essentially bare sphere 27 inches in diameter. Results

of two multigroup-diffusion-theory calculations for the
above experiments are presented. Assumed cross sec-
tions, material concentrations, detailed neutron bal-
ances, and a comparison with elementary theory are {n-
cluded. The agreement between the calculated and
experimental multiplication constants 18 excellent for
the multigroup calculation but only fair for the ele-
mentary calculation. The latter method overestimates
the fast leakage so that the computed multiplication
constant is leas than that found experimentally. (auth)

110.

17435

A CORRELATION OF THE CRITICAL CONDITIONS
FOR HOMOGENEOQUS BARE REACTORS., Benjamin
Pinkel and George B, W, Young (RAND Corp., Santa
Monica, Calif.). Nuclear Sci. and Eng, 2, No, 1, Suppl,
142-4(1959) June,

A method of correlating the critical conditions of
bare homogeneous reactors is presented, This method
is applied to the resuilts of an 18 group analysis for a
series of bare, cold, homogeneous reactors comprised
of pure U™ and the moderators H0, D0, LiH, Be,
BeO, and C over a wide range of modérator to uranium
mole ratios, The properties contained in the correla~
tion parameters used are the buckling, the transport

21
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mean free path, the ratio of U volume to total reactor
volume, the moderator thermal absorption cross seo~
tion, the neutron energy degradatior parameter, and the
moderator to uranium mole ratio, (W.D,M.)

111.

9433 BNL-~483(p.73-4)

Los Alamos Scientific Lab., N. Mex,

CRITICALITY DATA ON METAL U SPHERICAL
SYSTEMS. E. A. Plassman and D, P. Wood. p.73-4
{of] THORIUM —U?? SYMPOSIUM, SPONSORED BY THE
UNITED STATES ATOMIC ENERGY COMMISSION AT
BROOKHAVEN NATIONAL LABORATORY,

JANUARY 9-10, 1958. 2p.

Data consisting of critical reflector thicknesses for
2.41 kg and 10.0 kg U metal spheres are summarized.
Six-group S; predictions are compared with observed
results for the Oralloy-enriched U and U reflected
cases. (W.L.H.) :

112,

7624 UCRL~5349
California. Univ., Livermore. Lawrence Radiation

Lab,

CRITICAL PARAMETERS OF SPHERICAL SYSTEMS
OF ALPHA~PHASE PLUTONIUM REFLECTED BY
BERYLLIUM. H. Robert Ralston. Sept. 10, 1958,
Decl. Jan, 7, 1859. 9p. Contract W-7405-eng-48.
$0.50(0Ts).

The critical thicknesses of Be reflectors for a-phase
Pu spheres of 2.472, 3.217, 3.933, 4.664, and 5.426 kg
wore found to be 32.0 « 4.0, 21.0 « 1.0, 13.0 £ 0.1,

8.17 % 0.03, and 5.22 & 0.02 om, respoctively, for Be
donsity of 1.84 g/co and Pu average deusity 19.25 g/oc.
A description of measuring techniques and apparatus

is given, (T.R.H.)

113.

17974 TID-38533

Technical Information Service Extension, AEC.
CRITICALITY STUDIES. A Literature Search,
Raymond L, Scott, comp. Aug. 1959, 117p. $2.50
(OTS).

A compilation of 1122 references on criticality stud-
{es is presented including references to experimental
and theoretical studies of conditions for criticality with
various materials and configurations, as well as refer-
ences on the safe handling of fissionable materials, both'
during critical experiments and in plants for the chemi-
cal and metallurgical processing of fissionable mate-
rials. (W.D.M.)

22

114,

148 ORNL~2201

Oak Ridge National Lab., Tenn,

TWO BERYLLIUM~-MODERATED CRITICAL ASSEM-
BLIES, E. L. Zimmerman, Oct. 20, 1958, 66p.
Contract W-7405-eng-26. $1.75(0TS).

Two unreflected critical assemblies using beryllfum
as the moderator and 93.4% enriched uranium metal as
the fuel were buflt to provide a basis for the evaluation
of certain reactor calculational procedures. Contrql and
safety rods of the core-element-removal type were used
in order that the final assemblies would not be compli-
cated by strong absorber rods. In the first assembly
(CA-1), which had outside dimensions of 21.0 % 21,0 X
23.3 {n,, the 0.01-in -thick uranium disks were sepa~
rated by 1~in,~thick blocks of beryllium, which gave a
Be: U atumic ratio of 390 and a fuel loading of 18.08
kg of UBS, The extrapolated value of keq for the system
was 1,0054. In the second assembly (CA-18), which had
outside dimensions of 24.0 X 28.4 X 24,1 in,, the fuel
disks were separated by 4-in.~thick blocks of beryllium,
which gave a Be:U™ ratfo of 1560 and a fuel loading of
7.85 kg of U For this assembly the extrapolated ko
value was 1,0020, The observed uranium cadmjum frac-
tions in the two assemblies were 0.46 and 0.86, respec-
tively. A number of multigroup calculations were made
to evaluate the effects of various corrections and aa-
sumptions. It was concluded that the calculated neutron
multiplication is very seusitive to the competition be~
tween leakage and slowing down at high energies, a
range where fundamental data are uncertain. Without
resolving the detailed neutron behaviors in this range, a
reasonable selection of data within experimental un-
certainties will give satisfactory values for such quan-
tities as critical size. (auth)

1960

115.
19926 BAW-1173
gabeock and Wilcox Co. Critical Experiment Lab.,

Lynchburg, Va.

TRORIUM URANIUM PHYSICS EXPERIMENTS (TUPE).
Monthly Report for September 1959, R. C. Anderson,
M. L. Batch, R, H. Lewis, N, L. Snidow, and W, M.
vannoy. 29p. Contract AT(11-1)768. OTS.

The cores to be studied are described, and the status of
the project is given, The results of mesasurements on core
2578 are discussed in terms of critical mass, perturba-
tion of M/W, thermal disadvantage factor, buckling, and
esdmium ratio experiments. (W.D.M.)



116,

22263 RFP-180

Dow Chemical Co. Rocky Flats Plant, Denver.
PLUTONIUM PLEXIGLAS ASSEMBLIES. PART L. G. H.
Bidinger, C. L. 8chuske, and D. F. Smith. Apr. 8, 1960.
Changed from OFFICIAL USE ONLY May 19, 1960, 20p.
Contract AT(28-1)-1108. OT8.

Neutron multiplication measurements were made on
tamped and untamped cylindrical assemblies. The assem-
blfea consisted of plutonfum metal sheet moderated with
Plexiglas. Experiments were performed to evaluate the
effects of inhomogeneity. This work is a continuation of
RFP-178. (auth) )

117.

810 AERE-R/R-2731
United Kingdom Atomic Energy Authority. Atomic

Energy Research Establishment, Harwell, Berks,

England.

CRITICAL ASSEMBLIES WITH HEAVY WATER S8OLU-
TIONS OF URANYL FLUORIDE (HAZEL). PART II.
THEORETICAL ANALYSIS. C. Carter, P. K. H. Lang,
and G. Myatt., July 1969. 16p. BIS.

Multigroup diffusion theory was used to analyze the
critical size and neutron flux measurements obtained
with uranyl fluoride—heavy water homogeneous critioal
assemblies. It is found that two-group theory is inade-
quate to explain the experimental data, but a reasonably
good correlation can be made with a six-group theory.
Alternatively, two-group theory can be adjusted to fit
the data by using an artificially high slowing down area
for heavy water. (auth)

118,

1969
Argentina. Comisibn Nacional de Energia Atémica,

Buenos Ajres.

DISPOSITIVO PARA ENSAYOS CRITICOS (RA-1,5). In-
forme No. 11. (Critical Assembly (RA-1.5). Report No.
11). Carlos Domingo, Miguel Geiger, Velia Hoffmann de
Gelger, and Jorge Sare. 1959. 19p.

The RA-1.5 critical assembly is briefly described. The
procedures used in the testing of the safety apparatus and
in the determination of the critical mass are given. The
results of five critical tests are presented. J.S.R.}

119,

16186 GAT-DM-1769

Goodyear Atomic Corp., Portsmouth, Ohio.

SAFE GEOMETRIES AND MASS AT ASSAYS BELOW FIVE
PER CENT U®%, J. L. Feuerbacher. May 18, 1959. 9p.
OTS,

Investigations were made to determine the most reliable
method of estimating safe geometries at assays below §%
U, Conservative methods of estimating safe mass at the
assays considered are also examined. Data on safe geo-
metrical and mass parametera are {ncluded. (J.R.D.)

Critical Experiments 116-122

120.

13126 HW-24454

Hanford Works, Richland, Wash,

PROPOSED METHOD FOR TREATING HYDROGEN DIS-
PLACEMENT EFFECTS IN CRITICAL MASS MEASURE-
MENTS. Paul F. Gast. May 13, 1952. Decl, Feb, 24,
1960. 12p. OTS.

Analysis of data on the critical masses of Pu solutions
revealed that significant increases in the critical mass
occur when the H density is reduced by dilution with
heavier nuclef. Recommendations for study of this prob-~
lem are outlined. Calculations for various situstions are
included. (B.J.R.)

121.

6844 RFP-158

Dow Chemical Co. Rocky Flats Plant, Denver.

PLUTONIUM GRAPHITE ASSEMBLIES—PART 1I.

A. Goodwin, Jr. and C. L. Schuske. Aug. 10, 1859, Decl.

Dec. 9, 1859, 21p. Contract AT(29-1)-1106. OTS.
Neutron multiplication measurements were made on a

number of cylindrical assemblies of Pu and graphite disks.

8, calculations were made on homogeneous mixtures of Pu

and graphite with varying C/Pu ratios and varying reflec-

tor thickness. (auth)

122.

92168 ANL-6115

Argonne National Lab., Lemont, 111,

POST CRITICALITY STUDIES ON THE TREAT REACTOR.
Haig P. Iskenderian. Feb. 1960. 13p. Contract W-31-
109-eng-38. OTS.

Criticality calculations for the TREAT reactor, assum-
ing no slots and no test hole, and using a modified Fermi-
Age Theory which allows for epithermal absorption and
fission, indicated a critical radius of 59 cm. At the time of
startup TREAT became critical at a radius of 67.8 cm.
The results of spectrochemical and chemical tests indi-
cated a high boron impurity (an average of 7.6 ppm) in the
core graphite, and a maximum of about 1.8 wt.% H,0 in one
sample from the permanent reflector graphite. The excess
amount of boron impurity in the core graphite appears to
be the major cause of the discrepancy. Values of the nega-~
tive temperature coefficient of reactivity and of neutron
lifet!me were calculated for the critical reactor containing
7.6 ppm of boron, assuming no slots or test holes, and the
results are found to be in fair agreement with measure-
ments. The source of excess horon impurity was traced to
the borated steel separators which were used during the
baking of the fuel elements. (suth)
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123,
12330
FAST REACTORS. Leonard J. Koch (Argonne National

Lab.. Lemont, 111)) and Hugh C. Paxton (Los Alamos Scien-
tific Lab., Albuquerque, N. Mex.). Ann. Rev. Nuclear Sci.
9, 437-72(1959). .

A review of the United States, Russia, and United Kingdom
fast reactor and fast critical assembly programs is given.
Critical size, perturbation, and spectral data obtained from
fast critical assemblies are treated. Coolant and heat
transfer problems, control and kinetics transient accidents,
and fuel cycles of fast reactors are discussed. (C.J.G.)

124,

16167 HW-24514(Del.)
General Electric Co. Hanford Atomic Products Operation,

Richland, Wash.

CRITICAL MASS STUDIES OF PLUTONIUM SOLUTIONS,

F, E. Kruesi, J, O. Erkman, and D, D. Lanning, May 19,

1952, Reissued in declassified form, Feb. 15, 1960. 82p.
Contract W-31-109-Eng-52, OTS.

The chain reacting conditions for plutonjum nitrate in
water solution were examined experimentally for a variety
of sizes of spheres and cylinders. The effects on the criti-
cal mass of the displacement of hydrogen and the addition
of poisons to the fuel were measured in water tamped and’
bare reactors. The data reveal that the absorption cross-
section of Pu™® {s 926 & 200 barns and the minimum oriti-
cal mass of Pu® in water is 510 g at & concentration of
about 33 g/liter. (auth)

125,

7988

ENRICHED-URANIUM HYDRIDE CRITICAL ASSEMBLIES,
G. A. Linenberger, J. D. Orndoff, and H. C. Paxton (Los
Alamos Scientific Lab., N. Mex.). Nuclear Sci. and Eng.
7, 44-57(1960) Jan.

Assemblies considered consist of approximate spheres
of enriched-uranium hydride composition (approximating
UH;) in 8-in. thick normal uranium and nickel reflectors
and in 2 uranium reflector with nickel liner. Data are of
the following types: (1) critical sizes, (2) values of Rossi
alpha in the neighborhood of delayed critical, (3) activatioa
rates of various Internal neutron detectors, and (4) reac-
tivity coefficients of a variety of elements. From the re-
activity coefficients at various radial positions, changes in
critical mass corresponding to small changes in composi-
tion and density are computed. (auth)

2k

126.

20780 HW-63576(p.65-9)

General Electric Co, Hanford Atomlc Products Operation,
Richland, Wash.

PHYSBICS OF NUCLEAR SAFETY, Criticality Measure-

ments of Heterogeneous 3.1 Per Cent Enriched Uranium

and Water Systems. R, C. Lloyd, E, D, Clayton, R. B,
Smith, and V., 1. Neeley. p.65-9 of NUCLEAR PHYSICS
RESEARCH QUARTERLY REPORT [FOR] OCTOBER,
NOVEMBER, DECEMBER 1959.

The program of critical approach and exponentlal meas-
urements of 3.063 per cent enriched uranium rods In light
water was continued. Critical masses, buckling values, and
some measured extrapolation length values were reported
for three rod dlameters (0.300, 0.600, and 0.925 inches) in
previous quarterly reports. Measurements were made with
rods of 0.176~-inch dlameter by 23.5 inches in length. These
rods were encased with 0.025-inch wall Luctte tubes for
insertion into hexagonal lattice frameworks., Measure-~
ments were carried out in the same manner as described
previously. All lattices were moderated and completely
reflected with light water. (auth)

127.

14250 CF-60-4-24

Oak Ridge National Lab., Tenn.

COMPARISON OF k, MEASUREMENTS IN A CRITICAL
ASSEMBLY WITH k., MEASUREMENTS IN THE PHYSICAL
CONSTANTS TESTING REACTOR. J. T. Mihalozo. May 3,
1960, 34p. Contract W-7405-eng-26. OTS.

The infinite medium multiplication faotor, k,, for a ho-
mogeneous mixture of 2% U2*-enriched UF, in paraffin,
was determined from a series of critical experiments in
which known changes in the buckling were made and the re-
sulting stable periods measured. The value determined,
using & two-group model for the nonleakage probability,
was 1.197 i 0.09. Within the quoted errors this value is in
agreement with an earlfer value of k,, = 1.218 + 0.013 for
the same material experimentally determined in the Physi-
cal Constants Testing Reactor. (auth)

128.

1103 LAMS-2288 (Suppl, 1)

Los Alamos Scientific Lab,, N, Mex,

PHYSICS OF INTERMEDIATE REACTORS, Supple~
ment. C. B. Mills. Apr, 1959. 81p. Contract W-
7406-eng-36, OTS,

Multigroup neutron diffusion and transport equations
have been shown to correlate neutron cross sections
and simple critical experiments for a wide variety of
materials to approximately second order accuracy,
This system was used for criticality survey work for
the moderators H and C, giving critical radius for mod-
srator to fissionable material atomic ratio and tem-
perature, Critical radius dependence for DyO, Be, and
BeO was computed for U™ only. Neutron group aver—
aged croes sections supplementing and correcting pre-
vious listings are tabulated, These are consistent with
the literature, (auth)




129,
5775 HW-62031
General Electric Co, Hanford Atomic Produots Operation,

Richland, Wash,

A COMPARISON OF PCTR AND CRITICAL EXPERIMENT
DETERMINATIONS OF k, FOR TWO WEIGHT PER CENT
URANIUM-235 ENRICHED UF IN PARAFFIN, V. L
Neeley. Sept. 22, 1869, 28p. Contract AT(46-1)-1350,
OTS.

The value of k., for 2 wt.% U™ enriched UF, paraffin
moderated at a H/UD® atomic ratio of 195 was determined
in the PCTR. This material was returned to ORNL in or-
der that critical experiments might be conducted to deter-
mine k,. The two values of k_ were then compared. The
value of k, as determined in the PCTR was dependent upon
the cross-section values which wers chosen, In this ex~
periment ‘‘effective’’ cross-section values obtained by
averaging the cross section over the Wigner-Wilkens spec-~
trum of a similar type of mixture were used. The value of
k_ determined in the PCTR was 1.216 « 0,013, The value
obtatned from the work carried out at ORNL was 1,200 &
0.011 from a one-group treatment of the critical experi-
ments and 1,202 « 0.012 from a two-group treatment of the
work, A theoretical calculation of k, gives & value of 1,23,
This 1s in good agreement with the experimental value,
Critical experiments done on this material at ORNL show
that the minimum critical mass for a bare ‘‘square’’ cylin-
der contains approximately 28 kg of UM, A calculated
value of the amount of U™ in a just critical bare square
cylinder was obtained using the experimental k., value,
Again there was good agreement with the experimental re-
sults. (auth)

130.

7987 LA-2085

Los Alamos Scientific Lab., N. Mex.

CRITICAL ASSEMBLY OF URANIUM METAL AT AN
AVERAGE U CONCENTRATION OF 16-1/4%. J.3J.
Neuer, G. E. Hansen, G. A. Jarvis, G. A. Linenberger, and
D. S. Young. Oct. 1956. Decl. Jan. 4, 1860. 28p. Con-
tract W-7405-eng-36. OTS.

A uranium metal critical assembly consisted of & 16-in.
diameter core with an average U™S content of 18Y%, sur-
rounded by a 3-1n. thick natural uranium reflector. The
oritical mass was 692 kg of core material. (auth)

131,
20782 PGR-97(R)
Unlted Kingdom Atomic Energy Authority. Production
Group. Risley, Lancs, England.
AN EMPIRICAL CORRELATION OF THE EXPERIMENTAL
DATA ON HOMOGENEOUS CRITICAL ASSEMBLIES OF
URANIUM AND HYDROGEN OF ALL ENRICHMENTS.
B. G. Owen. Apr. 1960, 42p. BIS,
The original correlation on highly enriched uranium -
hydrogen critical systems is extended to all enrichments.
By using three empirical equations and the one-group

Critical Experiments 129-134

buckling relations, the physical size of any uranium—
hydrogen homogeneous critical assembly in simple geom-~
etry can be predicted. The predictions are compared with
experiment where experimental data are available, The
derived reflected spherical, infinite cylinder, and slab
dimensions are shown. (auth)

132,
7n7e -

REACTOR PHYSICS EXPERIMENTS USING SUBCRITI-
CAL SYSTEMS. A. Oyama and 8. An (Univ. of Tokyo).
J. Atomic Energy Soc. Japan 1, 436-46(1959). (In Japa-
nese) -

A review is presented on reactor physics experiments
using subcritical systems. Experimental factilities and
techniques are described, and the correlations of theory
and experiments are discussed. Some of the interesting
pulsed neutron experiments utilizing subcritical systems
are also discussed, (auth)

133,
7986 LA-1671
Los Alamos Scientific Lab., N. Mex.
BARE CRITICAL ASSEMBLIES OF ORALLOY AT INTER-
MEDIATE CONCENTRATIONS OF U-235. H. C. Paxton,
Q. A. Linenberger, L. L. Lowry, R. N. Olcott, J. D.
Orndoff, and J. E. Sattizahn, May 19564. Decl. Jan. 4,
1960. 46p. Contract W-7405-eng-36, OTS. )
Bare cylindrical critical assemblies were constructed of
stacked plates of 93.4% enriched and natural uranfum.
Proportions were adjusted to give average U™ concentra-
tions of 63.6, 37.7, and 29.0%. Approximate relations be-
tween critical parameters and U** concentration were ob-
tained. (W.D.M.)

13k,

16168 LAMS-24156

Los Alamos Scientific Lab., N. Mex.

CRITICAL DATA FOR NUCLEAR SAFETY GUIDANCE,
H, C. Paxton, comp. Feb. 1960. 68p. Contract W-74056-
eng-36. OTS.

A collection of criticality data 1s presented for the eval-
uation of nuclear safety problems. Various geometries are
treated, e.g., spheres, cylinders, siabs, cubic arrays,
annuli, etc. The isotopes of U3, U™, and Pu?® at various
enrichments and in different solutions are considered.
(W.D.M,)
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135.

25020

HIGH TEMPERATURE CRITICAL SYSTEMS. Hsrry L.
Reymolds (Univ. of California, Livermore). ARS (Am.
Rocket Soc.) J. 30, 772-5(1860) Aug.

A facility called ‘‘Hot Box'' waa constructed at Jackass
Flats, Nevada, to be used in studies of high-temperature
critical assemblies of simple geometry, in order to de-
termine whether calculation procedures are adequate for
estimating the effect of temperature changes. Uranium
foils of 2-mil thickness and moderator blocks are assem-
bled at room temperature and raised to higher tempera-
tures by hot gas; the critical maas at one particular
temperature is determined. Data are presented for
graphite-moderated bare-unreflected and reflected sys-
tems at temperatures up to 1200°F and should be useful
for nuclear propulsion system calculations. (D.L.C.)

136.

M RFP-178

Dow Chemical Co. Rocky Flats Plant, Denver.

PLUTONIUM PLEXIGLAS ASSEMBLIES. C. L. Schuske,

G. H. Bidinger, A. Goodwin, Jr., and D. F. Smith. Jaa. 20,

(1;;50. Decl. Feb. 16, 1860, 20p. Contract AT(29-1)-1108.
8.

Neutron multiplication measurements were made on
tamped and untamped oylindrical assemblies. The assem-
blies cousisted of Pu metal sheet moderated with Plexigias.
Experiments were performed to evaluate the effects of
inbomogeneity. (auth)

137.
16169 Y-839
Carbide and Carbon Chemicals Co. Y-12 Plant, Oak Ridge,

Tenn.

EMPIRICAL STUDIES OF CRITICAL MASS DATA. PART
1. C. L. Schuske and J. W. Morfitt. Jan. 16, 1952. Decl.
Mar. 7, 1860, 13p. Contract W-7405-eng-26. OTS.

The critical imsss curves of an equilateral cylindrical
reactor as a function of moderation were calculated by
graphical methods for H: U atomic ratios of 25 down to
1.4. The critical assemblies were built up of small cubes.
Theae cubes were of two types, H-cubes and U-cubes. The
H-cubes were small blocks of polyethylene (CHy.y;) approxi-
mately 17 on the edge. The U plastioc cubes (U-cubes) con-
tained a mixture of UF, (U®%) tsotopic concentration of
9.3% and polytetrafluoroethylene (CF,,¢) pressed together
to form a material having an over-all density of 4.73 g/cm'.
The infinite cylinder and siab dimensions as functions of
moderation were approximated for the low values of
H: U™ atomic ratio. (C.5.0.)
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138.

81 NP-8000

Lockheed Nuolear Products, Marietta, Ga.

FLUX DISTRIBUTIONS AND CRITICALITY S8TUDIES
FOR THE CRITICAL EXPERIMENT REACTOR. R B
Shain, Sept. 1989, 32p. Contract AF33(600)-38947.
(VR-84).

One- and two-dimeasiona] flux distributions are givea
for the Critical Experiment Reaotor using Swo-groep
diffusion theory, Ons~dimensiomal flux distributions
sre shown for the twe~ and feur-region reastor medels
aloag with two-dimensionsl ise-fixx distributions. The
saloulated aritical leading was found e be 18.6 fusl ele-
ments and is 0,6% lower than the experimentally~
determined oritical loading valus, Values of K.y for a
30- and 32-element core, using & two-dimensional, two-
group diffusion theory program, are 1,108 snd 1,130,
respectively, One- and two~-dimensional methods for
caloulating reactivities of the CER agree within 1%.
(auth)

139.
19927 BAW-1193
Babcock and Wilcox Co. Critical Experiment Lab.,
Lynchburg, Va.
THORIUM URANIUM PHYSICS EXPERIMENTS (TUPE).
Monthly Report for February 1860. N. L. Snidow. Tp.
Contract AT(11-1)766. OTS.
The status of the project is summarized, and the re-
sults of clean core measurements on Cores 15B and 18A
sre given. (W.D.M.)

140.

32241 AHSB(S) Handbook 1
United Kingdom Atomic Energy Authority. Authority

Health and Safety Branch, Risley, Lancs, England.
HANDBOOK OF CRITICALITY DATA FOR PLANT DE-
SIGNERS AND OPERATORS. 1960, 52p.

Criticality data are presented which are intended for use
by chemical plant designers and operators. The assump-
tions and definitions are based on operations and accidents
that might reasonably be considered possible in such
plants. Graphs are presented of the four commonly en-
countered critical parameters: mass, volume, radius of
an infinite cylinder, and thickneas of an infinite slab,
Curves are given for systems involving Pu®?, 30-93% U™,
5-30% U™, und leas than 6% UM%, (W.D.M.)
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141,

16407 ({LAMS-2489) CRITICAL MASSES OF COM-
POSITES OF Oy AND Pu-239-240 IN FLATTOP GEOME -~
TRY, D, M. Barton, William Bernard, and G. E, Hansen
{Los Alamos Scientific Lab,, N, Mex.). Dec. 1980, Con-
tract W-7405-ENG-36. 18p.

Three critical plutonium-enriched uranium composites
with plutonium of different Pu?®® content are described. In
thesc systems one gram of Pu® is equivalent to ~ 0,63
grams of Pu®® and an analysis is presented which trans-
lates this datum to H(Put®?, 2 Mev) = 3.32 + 0,14 neutrons
emitted per Pu?*® fiasion induced by a 2 Mev neutron. (auth)

142.

2048 Y-R0t(Del.)

Onk Ridge National Lab., Y-12 Area, Tenn,

CRITICAL MASS STUDIES, PART V1. Dixon Callthan,
D. F. Cronin, J. K, Fox, J, W. Morfitt, E. R. Rohrer, and
D. V. P. Williams, Aug. 8, 1951. Deecl, with deletions
June 17, 1960. 32p. Contract W-7405-eng-26. OTS,

Data are presented on the conditions under which arrays
of enhanced and natural uranium slugs of the Hanford type
can be made critical with light-water moderator, and com-~
posite reflectors of water, lead, and natural uranfum. An
effort was made to determine the minimum number of en-
hanced slugs that could be made critical under such con-
ditions, to establish the nuclear safety of a lead-lined
shipping container, and to obtain a qualitative comparison
of the relative reflecting ability of lead, water, methacry-
late plastic, and natural uranium, (auth)

143,
8805 A URANIUM-METAL EXPONENTIAL EXPERI-
MENT. Curtis G. Chezem (Los Alamos Scientific Lab.,
N. Mex.). Nuclear Sci. and Eng. 8, 652-69(1960) Dec.
Certain conflicts arising from previous measurements of
neutron flux parameters in the equilibrium spectrum of
natural uranium were resolved. The parameters which
were investigated are given along with ‘‘best’’ values as
measured in this work: Material buckling, —0.0119 &
0.0005 cm~2; Diffusfon length, 9.17 + 0.18 cm; U234/ U
fission cross-section ratio, 239+ 7; Pum/Un' fission
cross-section ratio, 250 + 16; Np*3"/U?® fission cross-
section ratio, 14.5 & 0.5; and U?® {nelastic scattering cross
section, 2.00 & 0.04 barns. The experiment was performed
at the Pajarito critical assemblies facility utilizing two ex-
ponential columns of natural uranium, each 30.7-in. high,
having diameters of 15 and 21 in. and excited by a small
fast reactor. The system was outdoors, elevated some 11 ft
above the ground level to reduce flux perturbations due to
backscattering of neutrons. Perturbation corrected meas-
urements in both columns made by several detection
methods and with various source spectra agree to within
experimental error and are consistent with calculated
values. (auth)

Critical Experiments 1h41-147
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21396 (DP-532) HANDBOOK OF NUCLEAR SAFETY.
Hugh K. Clark (Du Pont de Nemours (E, 1.) & Co. Savannsh
River Lab., Afken, S. C.). Jan, 1961. Contract AT~(07-
2)-1. 150p.

Discussions are given of the factors that determine a
critical mass, consequences of attaining a critical mass,
theory of chain reactions, and margine of safety. Critical
and safe conditions are included for the fissionable materi-

als, U-233, U-235, and plutonium, both as pure metals and
when alloyed with other metals. Considerations are given
for heterogeneously and homogeneously moderated sys-
tems, and interactions occurring between units in air and
water. (B.0.G.)

145.

4718 (NAA-SR-5610) AN ENRICHED UO,-ZrH
CRITICAL ASSEMBLY. M. V. Davis, A. W. Thiele, and

L. I. Moss. Atomics International. Div. of North Ameri-
can Aviation, Inc., Canoga Park, Calif. Nov. 1, 1960. 34p.
Contract AT~11-1-GEN-8. OTS.

The SNAP Critical Assembly 18 a pseudospherical nu-
clear reactor with a fixed hydrogen moderator, 93.17% U
fuel, and a beryllium and graphite reflector. The core is
made up of segments of cold pressed ZrH with 8% by weight
UO; powder. The assembly is constructed in two hemi-
spheres with horizontal faces which are brought in contact.
Instrumentation and reactivity, activation, and intrinsic be-
havior measurements are discussed. (W.D.M.)

146.

21894 CRITICAL EXPERIMENTS FOR THE PRELIMI-
NARY DESIGN OF THE ARGONNE HIGH FLUX REACTOR,
PART A, J, W, L, DeVilliers, Q. L. Baird, J. Juliano,

C. N. Kelber, R. Kiyose, and K. E, Plumlee (Argonne
National Lab., 0l), Trans. Am, Nuclear Soc., 4: No. 1,
109-10(June 1961).

147.

3302 (BAW-1185) LIQUID METAL FUEL REACTOR
EXPERIMENT; CRITICAL EXPERIMENT REPORT OF
EXPERIMENTAL DATA, T, C. Engelder, H. W, Glesler,
J. P, Farrar, and J. H. Mortenson. Babcock and Wilcox
Co. Critical Experiment Lab., Lynchburg, Va. Mar. 1960.
Changed from OFFICIAL USE ONLY Oct,. 18, 1960. 78p.
Contract AT(30-1)-1940. OTS,

Results are reported of a series of critical experiments
on UP—bismuth ~graphite cores, highly reflected by
grapbite, performed during the course of the Liquid Metal
Fuel Reactor Experiment (LMFRE) research and develop-
ment program. The experiment employs a large movable
table assembly on which is erected a graphite honeycomb,
with provision for changes {n core composition and reflec~
tor thickness. Information on the physical arrangement,
table and table drive system, control rods and drive sys-
tem, neutron source and drive, and {nstrumentation is
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provided. The critical dimenstons of 12 assemblies of
pseudocylindrical geometry are reported. These assem-
blies cover the range of parameters Nyp/Ng; = 600 to

1200 ppm, Vg /Vg = 0 and 0.5, and side and end reflectors
from zero to 42 in, of graphite, Varfous small reactivity
corrections, such as temperature, residual table gap,

room reflections, rod guides and voids, and heterogeneities,
were also measured. Extensive microscopic and masro~ -
scopic flux measurements were made using bare and

cadmium-covered U5, ‘gold, and Dy—Al alloy folls and -
wires. The intracell flux distribution in three representa-
tive assemblies was measured, and flux ratios were com-
puted for thermal-utilization calculations. Gross-flux
traverses were made radially, axially, and diagonally, and
over-all contour diagrams were plotted to obtain additional
data on flux separablility with which to check calculational
methods, The important foil~correction factors were stud-
ied experimentally so that accurate flux shapes in two-
region reactors could be reported. Subcadmium and epi-
cadmium fissfon distributions were measured, and the
radial fuel importance was studied in one assembly, Criti-
cal buckling measurements were limited by the amall
asymptotic region in the reflected assemblies, but suffi-
clent information was obtained to determine the axial and
radial reflector savings for N,;/Nm = 1200 ppm, It was
also possible to construct two bare or near-bare assem-
\blies, for which the critical buckling is reported. (auth)

148.

7018 (ORNL-3016(p.59-70)) SOLUTION EXPERI-
MENTS IN A FLUX-TRAP CRITICAL ASSEMBLY:
PRELIMINARY STUDY FOR HIGH FLUX ISOTOPE
REACTOR. J. K. Fox, L. W. Gilley, and D. W. Magnuson
(Osk Ridge National Lab., Tenn.).

A study of & flux-trap critical assembly was made,
using a solution of UO;(NOs); enriched to 93.6 wt. % in
U™ and dissolved in mixtures of DO and HyO. The
assembly was 2 preliminary mock-up of the HFIR, and
the data were intended to aid in the establishment of
design parameters for the HFIR, Critical parameters,
relative flux distributions, flux ratios, and the effects of
centrally located air- or aluminum-filled ‘‘voids’’ were
obtained. (auth)

149,

2063 AERE-M-718
United Kingdom Atomic Energy Authority. Research

Group. Atomic Energy Research Establishment, Har-

well, Berks, England.

DENSITIES OF HYDROGEN AND URANIUM AND THEIR
EFFECT UPON CRITICALITY, E, V. Garner and K. D. B,
Johnson. July 1960. 10p, BIS.

The densities of hydrogen and uranfum in crystalline
solids and liquids which may occur during the processing
of fissile materials are given. Criticality dependence upon
density is discussed. (W.D.M.)
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150.

4600 CRITICAL PLUTONIUM AND ENRICHED-
URANIUM-METAL CYLINDERS OF EXTREME SHAPE.
G. E. Hansen, H. C, Paxton, and D. P. Wood {Los Alamoas
Scientific Lab., N. Mex.). Nuclear Sct. and Eng. 8, 570-7
{1960) Dec.

Critical configurations were established with enriched
uranium in the form of aquat 15.0-in. dia. cylinders and
elongated 3.24-in. dia. cylinders. These cores were re-
flected by depleted uranium, polyethylene, graphite, and
water; the squat cylinder was unreflected and reflected by
beryliium of varlous thicknesses. Critical systems of plu~
tonium were squat 6.0-in. dia. cylinders and elongated
2.25-in. dia. cylinders reflected by normal uranium, graph-
ite, water, and in one case, polyethylene. Observed critical
heights and diameters were corrected to correspond to
standard enriched-uranium and plutonium densities and
concentrations. These are tabulated along with effective
extrapolation distances. (auth)

151.

6602 CRITICAL MASSES OF ENRICHED-URANIUM
CYLINDERS WITH MULTIPLE REFLECTORS OF
MEDIUM-Z ELEMENTS. G. E. Hansen, D. P. Wood, and
W. U. Geer (Los Alamos Scientific Lab., N. Mex.). Nu-
clear Sci. and Eng. 8, 588-94(1860) Dec. :

Critical masses were measured for enriched-uranium-
metal cylinders reflected on both ends and on one end only
by multiple layers of two and three of the metals copper,
iron, zinc, nickel, and stainless steel. For other meas-
urements the core was partially moderated with graphite
and with polyethylene so as to give the influence of de-
creased neutron energy upon reflector savings of the multi-
ple reflectors. Critical mass values with composite re-
flectors are less than the simple averages of values for the
elements alone. This reduction of critical mass, most pro-
nounced for the Ni-Fe reflectors, is primarily because the
self-shielding of the scattering resonances in medium-2
elements is appreciable when one-element reflectors are
used, and is reduced when two or more of these elements
are mixed in the reflectors. (auth)

152.

29881 (K-1335(Del.)) APPLICATION OF INTERAC-
TION CRITERIA TO HETEROGENEQUS SYSTEMS. H. F,
Henry, C. E. Newlon, and J. R. Knight (Oak Ridge Gaseous
Diffusion Plant, Tenn.). June 4, 1957, Decl. with dele~
tions July 24, 1961. Contract W-7405-eng-26. 21p.
Recent experimental criticality data with homogeneous
and heterogeneous systems of interacting containers were
used in evaluating an interaction principle for the safe
storage and handling of dissimilar containers of fissionable
materials. The experimental data which included slab and
oylindrical geometries, U-235 assays of 93.2%, and
H/U-235 atomic ratios from 0 to 330, and which extend
below the useful range of a two-group theory previously



used to evaluate interaction experiments, indicate that the
principle 18 valid over the wide range of criticality pa-~
rameters considered, and that a2 homogeneous system of-
interacting containers is, in general, more highly reactive
than any corresponding heterogeneous one. An analysis
was also made of the safety of cylindrical storage units
where criticality control is based upon mass rather than
upon geometric lim{tations. Calculations using a two-
group interaction theory indicate that, for containers
meeting ORGDP safe interaction criteria, either uniform
dilution or concentration of the fuel from an optimum
H/U-235 ratio of about 800 will result in a smaller con-
tainer separation being required. (auth)

153.

31489 (AN1-6401) CRITICAL STUDIES OF DILUTE
CARBIDE FAST REACTOR CORE. ZPR-HI Assembly 34.
R. J. Hubert, J. K. Long, R. L. McVean, and J. M, Gasidlo
(Argonne National Lab., Idaho Falls, Idaho). May 1961.
Contract W-31-109-eng-38, 21p.

Critical studies were made with a simulated, large,
dilute power reactor having uranium carbide as fuel. The
uranium in the core was 30.7% enriched, and the atomic
ratio of uranium to carbon was 0.946. The critical mass
was 503.01 kg U and the critical volume 574.47 liters.
Central reactivity coefficients, effective fission cross-
gection ratios, heterogeneity effects, reactivity worth of
distributed materials, foil irradiations, and the average
prompt neutron lifetime were measured. Multigroup calcu-
lations using the Yiftah, Okrent, and Moldauer cross-
section set overestimated k for the critical configuration
by 4.7%. {auth)

154,
7042 TWO PLUTONIUM~METAL CRITICAL ASSEM-
BLIES. G. A, Jarvis, G. A. Linenberger, J. D. Orndoff,

and H. C. Paxton (Los Alamos Scientific Lab., N. Mex.).
Nuclear Sci. and Eng. 8, 525-31(1960) Dec.

Two plutonjum-metal critical assemblies were studied at
the Pajarito site in Los Alamos. Part I describes Jezebal,
the bare plutonium assembly, and gives its observed char-
acteristics along with a few comparisons with enriched-
uranium systems. Part Il covers Popsy, & plutonium core
in a thick normal-uranium reflector. As Popsy was rela-
tively inflexible— intended only for a preliminary survey-—
its experimental program was much less complete than that
of Jezebel. (auth)

Critical Experiments 153-158
155,

17476 (LA-2044(Del.)) PLUTONIUM-METAL CRITI-
CAL ASSEMBLIES. G, A, Jarvis, G. A. Linenberger, and
H, C. Paxton (Los Alamos Scientific Lab., N, Mex.). May
1856. Declassified with deletions May 13, 1960. Contract
W-7408-Eng-36. 34p.

The two.plutonium-metal critical assemblies that were
studied at Pajarito Site are Jezebel, bare plutontum, and
Popsy. A plutonium core in a thick norma! uranium reflec-

tor. These assemblies and their properties are described.
(auth)

156.

21895 CRITICAL EXPERIMENTS FOR THE PRE~
LIMINARY DESIGN OF THE ARGONNE HIGH FLUX RE-
ACTOR, PART B, J, O, Juliano, C. N, Kelber, and K. E,
Plumlee (Argonne National Lab., 1ll.). Trans. Am. Nu-
clear Soc., 4: No. 1, 110-11(June 1961).

157.

2066 UCRL-5369(Pt,2)

California. Univ,, Livermore. Lawrence Radiation Lab.
CRITICAL MEASUREMENTS ON NEAR~HOMQGENEOQUS,
BeO-MODERATED, ORALLOY-FUELED SYSTEMS,

Fred A. Kloverstrom and Donald E. Kraft. July 11, 1960,
18p. Contract W-7405-eng-48, OTS.

A serles of BeO-moderated oralloy-fueled graphite-
reflected reactors are described. Perturbations were
fntroduced by inserting various materials into basic re-
actor configurations and observing their effect on the
critical dimensions of the reactor. The reactors had fuel

densities that correasponded to atomic BeO/U?% ratios of
247 and 493, (auth)

158.

6593 (ORNL-3016(p.71)) HOMOGENEOUS CRITICAL
ASSEMBLIES OF 2% U®S-ENRICHED UF, IN PARAFFIN,
J. T. Mihalczo and J. J. Lynn {Oak Rldge National Lab,,
Tenn,).

Additional critical experiments were performed with
a homogeneous mixture of 2% U¥5-enriched UFy and
paraffin, the H:U™ atomlic ratio for these later experi-
ments being 501. The results were combined with those
of earller experiments, in which H:UP ratios of 195,

. 294, and 404 were used, to present plots of minimum

critical masses and volumes. (auth)
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Critical Experiments 159-164
159.

6595 (ORNL-3016(p.73-6)) CRITICAL PARAME-
TERS OF BARE AND REFLECTED 93.4 wt. % Ujj~EN~
RICHED URANIUM METAL SLABS. J. T. Mihalczo and
J.J. Lynn (Oak Ridge National Lab., Tenn.).

The critical parameters of slabs of 93.4 wt. % U3-
enriched uranium metal were measured in a series of
neutron multiplication experiments. The effect of
Plexiglas as a neutron reflector was determined, and a
limited number of measurements with graphite and
beryllium reflectors were made. The data were extrap-
olated to give 2.4 in. as the thickness of an infinite,
unreflected critical slab and 0.6 in. as the thickness
of an Infinite critical slab reflected by 6 in. of Plexiglas.
{auth)

160.

18649 (CF-61-4-33) NEUTRON MULTIPLICATION
gXPERIMENTS WITH ENRICHED URANIUM METAL IN
SLAB GEOMETRY. J. T. Mihalczo and J. J. Lynn (Oak
Ridge National Lab., Tenn.). Apr. 10, 1861. 32p.

Critical thicknesses of uranium metal slabs enriched to
93.15% in the ys isotope were obtained by a technique in-
volving source-neutron multiplication counting. Subcritical
assemblies of metal slabs were constructed to within, in
most cases, 95% of critical mass, and the resulting re-
ciprocal muitiplication curves extrapolated to critical
thicknesses. Slab dimensions ranged from 5 % 5 in. to 28 x
25 in,, and thicknesses of infinite slabs were extrapolated
from the data. Plexiglas, in thicknesses from 0 to 6 in.,
berylilum, and AGOT graphite served as neutron reflectors.
Previous work with uranium-Plexiglas lattices was extended
to lattice densities of 0.33 and 0.50, the latter being the
limiting density under the conditions bf the experiment.
{auth)

161.

15077 MINITMUM CRITICAL DIMENSIONS FOR WA-
TER SOLUTIONS. C. B. Mills (Los Alamos Scientific
Lab., N. Mex.). Nuclear Sci. and Eng., 9: 377-90(Mar. .
1961).

By use of the Los Alamos transport code, a parametric
set of criticality conditions for one~dimensional geometries
of light water solutions of the fissionable materials uls,
U, and Pu® was determined. Minimum critical dimen-
sions for slabs and cylinders and critical radius, mass,
and volume for spheres as a function of solution concentra-
tions &g/1) and H/X atomic ratio are shown for bare and
light water reflected solutions. Results of experimental
studies for critical dimensions are given to support the
study. (auth)

162.
21407 ANALYTICAL AND EXPERIMENTAL RESULTS
FOR A COMPACT, ZIRCONIUM HYDRIDE MODERATED
CRITICAL ASSEMBLY. L. L Moss, C. M, Podeweltx,
R. L. Randall, J. L. Shapire, and R. K. Wimmer (Atomics

International, Canoga Park, Calif,). Trans. Am. Nuclear
Soc., 4: No. 1, §3-4(June 1961),

163.

20081 (LAMS-2537) CORRELATIONS OF EXPERI~
MENTAL AND THEORETICAL CRITICAL DATA, COM-
PARATIVE RELIABILITY, SAFETY FACTORS FOR CRIT-
ICALITY CONTROL. Hugh C, Paxton {(Los Alamos
Scientific Lab., N. Mex.). Mar, 1961. Contract W-7405~
eng-36. 54p.

This report supplements LAMS-2415,

Correlations of computed and experimental critical data
are discussed. The scope is limited to fissile systems that
may be approximated by simple descriptions. The methods
used to adjust data to uniform conditions are outlined. The
requirements for computation where the values are intended
to substitute for experimental data in nuclear safety guid-
ance are described, Computational methods using DSN and
multigroup diffusion techniques are discussed. Both com-
puted and experimental data are given for the following:
oritical masses of bare spheres of uranium with various
moderators, critical masses and volumes of homogeneous
water-moderated uranium spheres, core-density exponents
for water reflected-water moderated UBS or Pul® spheres,
oritical diameters of infinite cylinders of homogeneous
watsr-moderated uranium, critical thicknesses of infinite
slabs of homogeneous water-moderated uranium, critical
masses of delta-phase plutonfum mixturea with water and
Plexiglas, influence of Pu?*® on critical mass of water-
moderated plutonium spheres, critical diameters of in-
finitely-long cylinders and critical thickness of infinite
slabs of homogeneous water-moderated Pu?®, critical
volumes of U~C ~H,0 systems, and critical masses of
bare spheres of uranium diluted with other metals and
graphite, (M.C.G.)

164,
16649 (P-1713(RAND)) A DISCUSS!QN OF THE COR-
RELATION OF CRITICAL CONDITIONS FOR BARE HOMO-
GENEOUS REACTORS. Benjamin Pinkel and George B. W,
Young (RAND Corp., Santa Monica, Calif.). June 4, 1939,
25p.

For presentation at the American Nuclear Society Anmial
Meeting, Gatlinburg, Tennessee, June 15-17, 1959,

An investigation was conducted to determine whether
simple parameters could be found which could correlate
the critical conditions for bare homogeneous reactors.

In connection with this, a study was made of the results

of an 18-group analyais which covered a group of reactors
using Be, BeO, C, D,0, Li'H, and H,0 as moderators, over
a wide range of moderator-to-uranium (U-235) mole ratios.
The correlation was applied to the results of several criti-
_cality experiments. (B.0.G.)



165.

6404 CRITICAL REFLECTOR THICKNESSES FOR
SPHERICAL U™ AND Pu?® SYSTEMS. E. A. Plassmann
and D. P. Wood (Los Alamos Scientific Lab.,, N. Mex.).
Nuclear Sci. and Eng. 8, 615-20(1980) Dec.

The thickness of reflectors required for critical configu-
rations with spheres of U?*® and Pu®®? were estimated from
multiplication measurements of nearly critical assemblies.
Reflector materjals employed were uranium enriched in
U™, normal urantum, beryliium, and tungsten alloy. Cor-
rection of the experimental data was attempted to give
‘tidealized’* dimensions, i.e., a solid core in intimate con-
tact with its reflector material. (auth)

166.

2085 LA-2867

Los Alamog Scientific Lab., N. Mex,

MULTIPLICATION OF NEUTRONS IN SMALL SPHERES
OF ACTIVE MATERIAL. C. Richman. Apr. 7, 1945,
Decl. Aug. 2, 1960. 18p. OTS.

An experlment 18 described in which a source of neutrons
is surrounded by a sphere of active material. The resulting
counts when the sphere {8 in place and removed are com-
pared. The ratio of the two rates i{s a measure of the re-
active properties of the sphere. Results are compared
with those obtatned by other workers. (auth)

167 .

4594 (WAPD-TM-244) NUCLEAR ANALYSIS OF
THEERMAL REFLECTED CYLINDRICAL HOMOGENEOQOUS
CRITICAL ASSEMBLIES. G. P. Rutledge and P. A.
Kantorczyk. Nov. 1960. 21ip. Contract AT-11-1-GEN-14,
OTS.

Twenty-three small, cylindrical, UO,F, aqueous solution,
water-reflected, critical assemblies were analyzed utiliz-
ing few-group diffusion theory with the one-dimensional
code WANDA. The fast-group constants were obtained
using the MUFT code which computes the flux spectrum
in a material of prescribed composition and buckling. The
cross sections are then averaged over this spectrum to
obtain the MUFT constants. Maxwellian thermal spectrum
constants for the slow group were obtained with the
SOFOCATE code. Also, three large, UQy(NOj), aqueous
solution, cylindrical critical assemblies were analyzed for
comparison. The purpose of the analysis waa to make sev~
eral direct comparisons of critical experiments with ana-
1ytical models in order to determine whether these models
can be utilized to calculate criticality for assemblies that
are not complicated with heterogeneous structural mate~
rials. The general use of these analytical models for fuel
handling criticality calculations was evaluated. (auth)

168.

21744 THE REACTIVITY (K ) OF THE TERNARY
SYSTEM ZIRCONIUM-WATER~- URANIUM-235. G. P.
Rutledge and F. A, Dobbe (Westinghouse Electric Corp.,
Pittsburgh). Trans. Am. Nuclear Soc., 4: No. 1, 21-2
(June 1961),

Critical Experiments 165-172

169.

%47 (RFP-213) PLEXIGLAS REFLECTED ASSEM-
BLIES OF PLUTONIUM. C. L. 8chuske, D, F. Smith, and
C. L. Bell (Dow Chemical Co., Rocky Flata Plant, Denver),
Jan. 10, 1961, 7p. Contract AT(29-1)-11086.

A compilation is presented of critical extrapolations of
suberitical neutron multiplication measurements made on
assemblies of plutonfum metal tamped with Plexiglas, In
addition to this compilation, recent data are reported on s
20- by 20-in. slab of metal tamped with Plexiglas. A sim-
ple empirical equation of the form (VA vA,) (h—hy) = C
was found which fits the data and predicts the infinite slab
and cylinder dimenajons. (auth)

170.
32670 (TID-3306) CRITICALITY. A Bibliography of
Unclassiffed Literature. Raymond L. Scott, comp. (Office
of Technical Information Extension, AEC), Mar. 1961,
179p.

A total of 1145 references to unclassified reports and
published literature is presented on calculations of critical
parameters for various reactor fuels and moderators,
critical and exponential experiments, and nuclear safety
criteria for processing, handling, and storage of fissionable
materials. Author, subject, and report number-availability
indexes are provided. (auth)

171.
26664 (NP-10247(p.218-22)) CRITICALITY STUDIES
OF PROJECT PHOENIX. R, Shankar Singh (India. Atomk
Energy Establishment, Trombay). p.218-22 of PROCEED-
INGS OF THE SYMPOSIUM ON LOW ENERGY NUCLEAR
PHYSICS, 1961, BOMBAY, FEBRUARY 27-MARCH 2, 196l
A study {8 made of the criticality conditions at the fuel
reprocessing plant of the Canada Indiz Reactor. The vario’
stages in the fuel processing operation, whose purpose is 0
concentrate and recover the Pu®? produced in the reactor,
are described. The criticality aspects of each stage are
considered. (T.F.H.)

172,

314N 20% ENRICHED UQ,-GRAPHITE FUEL DISKS
FOR SEMI-HOMOGENLEOQUS CRITICAL ASSEMBLY.

R. Ueda (Japan Atomic Energy Research Inst., Tokyo).
E. Sugimoto, K. Watanahe, and T. Ogura. Atompraxis,
7: 337-43(Sept. 1961). (In English)

About 25500 fuel disks of 20% enriched UQ, - graphite
for the Semi-Homogencous Experimental Facility in JAERI
were fabricated. In preparing these disks, satisfactory
quality controlling with respect to homogeneity and ac-
curacy was carried out. Special care was also taken to
prevent the generation of radioactive dust, which resuited
in success from the viewpoint of accountability and safety.
These fuel disks were charged into the critical assembly
at JAERI, and criticality was successfully attained with
little deviation from the calculated value. (auth)

31



Critical Experiments 173-180

175%.
60 CRITICAL MASSES OF CYLINDERS OF PLU-
TONIUM DILUTED WITH OTHER METALS. D. P. Wood,
C. C. Byers, and L. C. Osborn (Los Alamos Scientific
Lab., N. Mex.). Nuclear 8ci. and Eng. 8, 578-87(1960) Dec.
Critical masses of 6-in. dia. cylinders of plutonfum di-
luted in various volume ratios with steel, aluminum, tho-
rium, air, and depleted uranium were determined. The
cores were in 0, 2, 4.5, or 7.5-1n. thick uranium reflectors
and in 2, 4.5, or 7.65-in. thick thorium reflectors. From
these data, the equivalent spherical critical masses of
plutonium were estimated. An appendix gives reflector
savings of undfluted plutonium for a variety of materials.
(auth)

174,

11912 (ANL-6212) SOME PHYSICS CALCULATIONS
ON THE PERFORMANCE OF LARGE FAST BREEDER
POWER REACTORS, S. Yiftah and D. Okrent (Argonne
Natfonal Lab., IlL.). Dec. 1960. Contract W-31-109-eng-38.
2p.
i ‘():ritical mass, spectrum, breeding ratfo, and coolant
removal coefficients were calculated for a series of large
Pu—UP-fueled sodium~cooled fast-breeder power reac-
tors, using a new 16-group cross-section set based in part
on recent microscopic cross-section measurcments, The
parameters studied include reactor size, plutonium isotopic
content, and type of structural material. Reactors cooled
with Pb—Bi{ eutectic and those containing UP3—Th fuel were
examined. (auth)

1962

175.

28603 (AEC-tr-5180) DESCRIPTION OF THE
RACHEL ATOMIC PILE, (Translation)., P. Bourgeois,
C. Clair, R, Comte, and J. J. Long (France. Commis-
sariat 3 I'Energie Atomique, Paris). June 1961. Includes
Paper: NEUTRON PROPERTIES OF THE RACHEL
CRITICAL REACTOR. C. Clair. 16p.

A critical experiment with high-speed neutrons and
utilizing Pu metal is described. The information is pre-
sented in sections on the pile, core, reflector, mechanissh
containers, instrumentation, and implantation. (J.R.D.)

176.
18689 {TID-3671) FAST NEUTRON PULSE REAC-
TORS AND FAST NEUTRON CRITICAL ASSEMBLIES.

A Literature Search. Willlam E. Bost, comp. (Divisiea of
Technical Information Extension, AEC). Apr. 1962. 30p.
A bibliography on fast neutron pulse reactors and fagt
asutrom critical assemblies is presented. The 122 refer-
ences are to reports, journal articles, and other published

literature. (M.C.G.)

32

177.
33 (HW-69273). CALCULATED CRITICAL PARAM-
ETERS FOR SLIGHTLY ENRICHED URANIUM RODS IN
LIGHT WATER. C. L. Brown (General Electric Co, Han-
ford Atomic Products Operation, Richland, Wash.). Apr.
19681. Contract AT(45-1)-1350, 48p.

Critical parameters for slightly enriched uranium rods
in light water are presented. The parameters include mini-
mum critical mass, critical slab thickness, critical cylin-
der diameter, critical volume, and minimum critical mass
per unit area. The variables are water-to~uranium volume
ratfo, uranium rod diameter, and U enrichment. The cal-
culations are based on a sem{-empirical method for calcu-
lating material buckling derived from a correlation of
theory and experimental measurements. The calculated
results at 2 and 3.063% UMY are within 3% of the experi-
mental measurements. (auth)

178.

7792 A REVIEW OF CRITICALITY DATA OBTAINED
BY EXPERIMENTAL METHODS, D, Callihan (Oak Ridge
National Lab,, Tenn.). p.139-72 of ‘‘Criticality Control ia
Chemical and Metallurgical Plant.’’ Paris, European
Nuclear Energy Agency, 1961, (In Exglish)

Experimental data cbtained for the purposs of deter-
mining criticality parameters of flssionabls materials
outside reactor envireaments are surveyed, with emphasis
on UtH, U!%, and Pu'™, The data on U™ are mainly in the
enrichment ranges <6 and >80%. The data on UM and Py!®
are restricted to metallic units and aqueous solutions
within a small range of chemical concentrations. The
sssemblies studied are assumed to be spherical. The
oparating conditions assumed are those expected in chemi-
cal and metallurgical processing plants, (T.F.H.)

179.

24407 REACTIVITY MEASUREMENTS IN THE AETR
CRITICAL ASSEMBLY. 8. G. Carpenter and V., E. Kistler
(Atomics International, Canoga Park, Calif.). Trans. Am.
Nuclear 8oc., 5: No. 1, 68-9(June 1962),

180.

26528 NEUTRON PROPERTIES OF RACHEL CRITI-
CAL ASSEMBLY. C. Clair (Commissariat & I'Energle
Atomique, France). p.321-5 of ¢/ Physics of Fast and Inter=
mediate Reaotors. Vol. 1.’* Viesas, International Atomic
Energy Agency, 1062. (In French)

The critical sizes were determined experimentally and
compared with the calculated results. The effect of non-
fissile structural materials was studied. (auth)



181.

18315 (HW-71666) NUCLEAR SAFETY AND CRITI-
CALITY OF PLUTONIUM. E. D. Clayton and W. A, '
Reardon (General Electric Co. Hanford Atomic Prod-
ucts Operation, Richland, Wash.). Nov. 1961. Contract
AT(45-1)-1350. 86p.

The data and techniques which were used to evaluate the
criticality problems in typical Pu processing plants are
presented. Recommendations concerning the reliability of
the data, and techniques of control are also discussed.
(J.R.D.)

182.

18158 (HW-72586(p.54~65)) CRITICAL MASS EX~
PERIMENTS WITH PLUTONIUM- NITRATE SOLUTIONS.
E. D. Clayton, W. A. Reardon, et al. (General Electric Co.
Hanford Atomic Products Operation, Richland, Wash.).
Critical mass experiments were continued with plutonium
concentrations ranging from 36.3 g/1 at 3.3M HNO, with a
4-in. concrete reflector to 238.0 g/1 at 5.21M HNO, with a
1.0-in. paraflin reflector. The corrections for reflector
savings and nitrate lon concentration were derived {rom the
experiments, and the experiments reduced to equivalent,
bare critical systems. Data for evaluating the reflector
savings of stainless steel were obtained. The worth of
stainless steel as a reflector in combinations of stainless
steel and paraffin were estimated. A coefficient was derived
relating the nitrate—ion concentration to the critical
volume. (M.C.G.)
24416 CRITICAL MASS EXPERIMENTS WITH PLU-
TONIUM NITRATE SOLUTIONS. E. D. Clayton, R. C.
Lloyd, and W, A. Reardon (General Electric Co., Richland,
Wagh.), Trans. Am. Nuclear Soc., 5: No. 1, 75-6(June 1962).

183.

2699 THE EFFECT OF CYLINDRICAL AIR VOIDS IN
A HIGHLY ENRICHED WATER-MODERATED CORE, P, N,
Cooper, W. M. Cooper, and K. Firth (Associated Electrical
Industries Itd., Aldermaston, Berks, Eng.). J. Nuclear En-
ergy, Pts. A & B, Reactor Sci. and Technol,, 15: 88-90
{Oct, 1961),

Measurements were made in a light-water-moderated,
highly~enriched, uranium-fueled, sub-critical facility of
the variation in critical mass with diameter of a central
air vold, These measurements indicated that there would
be no transient increase in reactivity if a central void
were to collapse radially. Other measurements on the
slow flooding of a 3 in. dlameter central air void showed
that there was a slight addition of reactivity in the early )
stages, reaching a maximum of about 0.1 per cent, but that
a completely flooded void was much less reactive than the
empty void, Two-group diffusion theory calculations for
the initial and final states indicated that the results of the
measurements were not affected by small changes in the
enrichment of the uranium, (auth)

Critical Experiments 181-187
184,

12711 THE EFFECTS OF BERYLLIA REFLECTOR
ELEMENTS ON A HIGHLY ENRICHED LIGHT-WATER
MODERATED REACTOR. P. N. Cooper, W. M. Cooper,
K. Firth, and A. J. Salmon (Associated Electrical Indus-
tries Ltd., Aldermaston, Berks, Eng.). Reactor Sci. and
Technol., J. Nuclear Energy, Pts. A & B, 16: 43-4(Jan.
1962).

The performance and use of beryllium oxide reflector
elements are described with respect to improvements
made in a water moderated reactor utilizing the elements.
Since beryllia does not absorb neutrons as markedly as
water it may be used for filling the vacant spaces in the
lattice plates, thereby giving the neutron currents more
facility. Since beryllia is also a better reflector than
water, there will also be a decrease in critical mass,
hence, increasing the actual radiation intensities in the
core. Results are given for a subcritical reactor showing
the comparisons with and without beryllium oxide reflector
elements. (N.W.R.)

185.

- 9572 (CRRP-1084) MEASUREMENTS MADE IN THE

POOL TEST REACTOR DURING THE PERIOD FROM
NOVEMBER 1957 TO JUNE 1958, D. S. Craig and G. L.
Keech (Atomic Energy of Canada Ltd,, Chalk River, Ont.).
Nov. 1961, 87p. (AECL~1407)

A comparison was made of the measured and oslculated
oritical masses for a water-refiected core, & graphite-
reflected core, and a graphite-reflected core with an in-
ternal water thermal column. Measured values are given
of the worth of the absorber rods in the first of these as-
semblios, and of one rod over a limited range in the second
assembly. Values are also given for tha void enefficionts
and r /T/T, for several positions in these assemblies. A

determination of the effective delayed neutron fraction is
discussed. (auth)

186.

21842 CRITICAL EXPERIMENT WITH GRAPHITE
REFLECTOR IN THE VVRS “EWA*'' REACTOR.
M. Czerniewski and P, Szulc (Inst. of Nuclear Research,
Polish Academy of Sciences, [Warsaw}). Nukleonika, 7:
81-8(1962). (In Russian)

Experimental data concerning critical mass, control-rod
worths, and reactivity effects of a fuel assembly and graph-
ite expellers were obtained. (auth)

187.

24410 CRITICAL STUDIES WITH ZPR-III FOR THE
ENRICO FERMI FAST REACTOR CORE B. Thomas A,
Doyle (Atomic Power Development Associates, Inc.,
Detroit) and Allen L, Hess. Trans. Am. Nuclear Soc.,

§: No. 1, 71(June 1962). .
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Critical Experiments 188-194

188.

1198 (UCRL-6504) PRELIMINARY RESULTS OF
HIGH-TEMPERATURE BARE U~ C CRITICAL ASSEM-
BLY MEASUREMENTS. Reinald G, Finke (California.
Univ., Livermore. Lawrence Radiation Lab.). June 8,
1881, Contract W-7405-eng-48. 8p.

The Influence of tamperature on the critical buckling of
bare graphité uusembiied with various carbon-to-uraniume~
238 molar ratios has been measured. A range from 1188:4
to 21,600 1 was covered, for 45 to 1206°F. Prelimimary
results indicate that the fractional rate of change of critical
buckling with core temperature varies monotonically with
C/U™S ratio by a factor of five over the factor-of-eightesa
range In gross C/U™ ratio. This quantity appesrs o dp-
proach asymptotically a value near 2%/100°F at very high
C/US ratios. (auth) ’

189 .

3856 (ORNL-3136(p.131-2)) CRITICAL PARAMETERS
OF SOLUTIONS OF U®'-ENRICHED URANYL NITRATE

IN CYLINDRICAL CONTAINERS. J. K. Fox (Oak Ridge Na-
tional Lab., Tenn.).

The critical dimensions of c¢ylindrical Al vessels contain-
ing enriched solutions of UQ,(NOy); are determined. At
93.15 wt % U5, the solvent is a D;O— H;0 mixture contain-
ing 70.1 wt % D;0, At 92.6 wt % U%, the solvent is H;O. The
cylinder diameters vary from 24 to 51 cm, and the critical
heights from 19 to 72 cm. The data are taken for unre-

flected, B—D;0O-reflected, and H,O-reflected oylinders.
(T.F.H.)

1 % .

11186 (ANL-6494) CRITICAL STUDIES OF A FAST
REACTOR CORE CONTAINING DEPLETED URANIUM AND
SODIUM AS DILUENTS. (APR-III Assembly 36). J. M.
Gasldlo, J. K. Long, ‘and R. L. MoVean (Argonne National
Lab., Idsho Falls, Idsho). Jan. 19632, Contract W-31-109-
eng-38. 23p.

Critical studies were performed with a metallic, fast
reactor core designed to investigate the sffects of reptac-
ing highly absorbing U diluent with high-scattering, low-
absorbing sodium diluent, The fuel was 15.7 wt % enriched
U and the core contained 18.2 vol % sodium and 12.68
vol % stainless steel. The experimental program was de-
signed to measure the effect of the material replacement
on spectral indices, which consisted of the standard fission
ratios, foil irradiations, and a large number of central re-
activity coef{ficients. Other measurements included the
Rossi-a, radial fission traverses, and edge reactivity
worths of a few samples, (auth)

3l

191,

2701 PLEXIGLAS~ AND GRAPHITE-MODERATED
PLUTONIUM ASSEMBLIES. A. Goodwin, Jr, and C, L,
Schuske (Dow Chemical Co., Rock Flats Plant, Denver).

J. Nuclear Energy, Pts. A & B, Reactor Sci, and Technol.,
18: 120-9(Oct, 1961), (RFP-202)

The critical masses of plutonium~Plexiglas and plutonium-~
graphite mixtures were determined. The experimental dats
were derived from sub-critical neutron multiplication meas-
urements on cylindrical assemblies containing these mix-
tures. The atomic ratios of moderator-to-fuel ranged from
H:Pu= 0 to ~100 and C: Pu= 0 to ~10, Theoretical values
of critical masses were derived for water- and graphite-
moderated systems of plutonium using 18-group transport
and diffusion calculations, The atomic ratios of moderator-
to-fuel ranged from H: Pu = 0 to ~1000 and Cu: P = 0 to
~35,000, (auth)

192.

20833 STATUS OF COMPUTATIONAL AND EXPERI~
MENTAL CORRELATIONS FOR LOS ALAMOS FAST-
NEUTRON CRITICAL ASSEMBLIES. G. E. Hansen (Los
Alamos Scientific Lab,, N. Mex.). p.445-55 of *’Physics of
Fast and Intermediate Reactors. Vol. 1.”’ Vienna, Inter-
national Atomic Energy Agency, 1962. (TID-13176). (In
English)

Direct correlations among data are presented to indicate
poasibilities for correlations with computations. Sensi-
tivities of computed spectra and critical sizes to neutron-
transport models and arithmetic approximations are pre~
sented for typical assemblies to help establish computational
detall. Comparisons between experiment and prediction in-
clude spectral indices, critical sizes, neutron lifetimes, and
delayed-neutron fractions. (L.N.N.) -

193.
3220 (LAMS-2744) REFLECTOR SAVINGS OF
MODERATING MATERIALS ON LARGE DIAMETER
U(93.2%) SLABS. G. E. Hanaen, D. P. Wood, and B, Pefia
(Los Alamos Scientific Lab,, N, Mex.), June 1862. Con-
tract W-7405-eng-36, 27p.

Critical mass measurements of 15.0 and 21.0-inch
diameter U(83.2%) cylinders unreflected and reflected
on one and/or two faces by graphite and the hydrogenous
materials water, polyethylene, paraffin, and lucite are
reported. (auth)

194,

30016 (JAERI-1032) MEASUREMENTS AND CALCU~
LATIONS FOR GRAPHITE-MODERATED ENRICHED-
FUEL CRITICAL ASSEMBLY, SHE. K. Inoue, M. Iizuml,
8. Kobayash{, and K, Sumita (Japan Atomic Energy Re-
search Inst., Tokyo). 1962, 25p.

To understand the reactor physics in enriched-fuel,
graphite-moderated thermal reactors theoretical and ex-
perimental investigations were performed. A critical as-
sembly was used to obtain the criticality data. An approach



of criticality calculations was developed, and it is demon-~
strated that the procedure is feasible in the limited area
such as in the case of enriched-fuel, graphite-moderated
small thermal reactors. The agreement between the theo-
retical and experimental criticality data is good. The ef-
fect of chemical binding in the graphite is of interest in
the thermal reactor. Results of theoretical calculations
are also presented. (auth)

195.

9347 (JUL-26-RE) UNTERKRITISCHE VERSUCHE
FUR DEN FRJ-1 (MERLIN-JULICH). (Subcritical Tests
on FRJ-1 (Merlin-Jillich)). J. Jacquemin, H. Friedewold,
and W, M. Cooper (Kernforschungsanlage, Jiilich, Ger-
many). Nov. 1961. 94p.

Subcritical tests were carried out for the FRJ-1
{(Merlin-Jiilich) in England. The critical mass was de-
termined for the following nuclear arrangement: compact
core; square, elongated, and U-shaped core; as well as a
core with central air and water voids. For one series of
core configurations, the efficiency of the coarse and fine
control elements was determined. Further measurements
referred to the determination of the temperature coef-
ficients of the core and reflector, as well as to the distri-
bution of the statistical weight and the void coefficients of
rcactivity in the compact core. The results of the meas-
urements are given in tabular form. (tr-auth)

196.
30999 (JAERI-1034) CRITICAL EXPERIMENTS AND
ANALYSIS OF HOMOGENEOUS HEAVY WATER SYSTEM.
20 PERCENT ENRICHED U-D,0 REFLECTOR. (Japan
Atomic Energy Research Inst., Tokyo). Apr. 1962, 55p.
(In Japanese)

An aqueous homogeneous critical facility was constructed.
A series of critical experiments was performed on the sys-
tem in which heavy water reflector surrounded heavy water
solutions of uranyl sulfate with a U enrichment of 20%.
Heavy water molecule to U5 atom ratio in the solutions
ranged from 3600 to 800 depending on the core diameter.
Space dependencies of thermal neutron spectra in these
systems were studied by the integral method with Lu. Devi-
ations of epithermal neutron spectra from 1/E distribution
were also investigated by the cadmium ratio method with
In, Au, Pd, and Co. In theoretical analysis of these sys-
tema, leakage of fast neutrons from the core and competi-
tion of the leakage with resonance absorption in the core
are important factors. Therefore the resonance eacape
probability was defined rigorously and a multigroup model
was applied. The group constants were determined by aver-
aging over spectra which were calculated by the Greuling
Goertzel approximation. Agreements between theoretical
and experimental results are satisfactory except perturba-
tion terms. Discrepancies in the effective multiplication
factors do not exceed 1%. Spatial distributions of the ther-
mal, in-resonance, and fast neutron fluxes are well repro-
duced by the present theory. An agreement of the theoreti-
cal cadmium ratios in the core with the experimental values
indicates that the leakage of fast neutrons from the core is
treated adequately. (auth)
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197.

30137 (JAERI-1031) CRITICALITY CALCULATION
OF THE JRR-3. Takumi Asaoka (Japan Atomic Energy
Research Inst., Tokyo). Jan. 1962, 50p. ({In Japanese)

A criticality analysis which is performed by using a new
3-group method is described. Comparison of the calculated
results with earlier ones reveals that the values of the ef-
fective multiplication factor for the reactor coincide within
less than 1 ~ 2%. Moreover, a comparison of the calculated
effective multiplication factor value with the experimental
one for the FR-2 shows that the effective multiplication
factor for the JRR-3 can be estimated within an error of
less than 1 ~ 2%, According to these considerations, al-
lowing for an error of +1.5% in the value of the effective
multiplication factor calculated, it is determined that the
JRR-3 will reach criticality when the heavy-water level i8
raised by (2.0518;%5)m from the upper surface of the grid
plate. In other words, the critical geometric buckling is
expected to be (4.8 £ 0.5)m™? and the critical mass of ym
in the core to be (21,523 pkg. (auth)

198.

24353 MEASUREMENTS OF REACTOR PARAM-
ETERS IN SUBCRITICAL AND CRITICAL ASSEMBLIES:
A REVIEW, I, Kaplan (Massachusetts Institute of Tech.,

Cambridge). Trans. Am. Nuclear 8o0c., 5: No. 1, 25(June
1862).

199.

1263 (CF-61-8-71) OAK RIDGE NATIONAL LABO-
RATORY FAST BURST REACTOR: CRITICAL EXPERI-
MENTS AND CALCULATIONS., W. E. Kinney and J. T.
Mihalczo (Oak Ridge National Lab., Tenn.}. Aug. 24, 1961,
Contract {W-7405-eng-26]. 27p.

Determinations of critical masses and void coefficients
of reactivity on three unmoderated, unreflected assemblies
and the critical masses of ten unmoderated, reflected as-
semblies are reported. Multigroup and one-group transport
theory and perturbation theory calculations were performed
to aid in predicting results of experiments with an unmoder-
ated and unreflected research reactor capable of producing
intense bursts of fast neutrons. A description of the Fast
Burst Reactor is included along with a discussion of calcu~
lation methods. (J.R.D.)

200.

30001 (APAE-Memo-322) CORRELATION OF CRITI-
CAL MASS DATA ON LIGHT WATER MODERATED,
FULLY ENRICHED URANIUM, STAINLESS STEEL REAC-
TORS. PART L. D. H. Lee (Alco Products, Inc., Schenec-
;ady. N. Y.). July 17, 1962. Contract AT(30-1)-2639.

2p.

Experimental data were collected on over 70 light water
moderated, fully enriched uranium, stainless steel, criti-
cal cores. An equation for the critical mass of cores with
a buckling of 0.007 cm™? that 1s lineally dependent on stain-
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less steel volume fraction and grams of B! was compared
with available critical experiments and found to yield
reasonable resuits. A correlation method, relating buck-
ling to (¢X,/Z,) was found to fit the available experiments.
(auth)

201.

27738 (HW-73116(p.101-7)) CRITICAL MASS EXPERI-
MENTS WITH PLUTONIUM NITRATE SOLUTIONS. R.C.
Lloyd, E. D. Clayton, and W, A. Reardon (General Electric
Co. Hanford Atomic Products Operation, Richland, Wash.,).
Critical mass studies were made of plutonium nitrate
solutions in a 14-in. dia stainless steel sphere. The Pu
concentrations ranged from 30 to 231 g/l with acid molar-
ities varying from 1.1 to 5.6 molar. The wall thickness of
the spherical vessel is 0,044 in. Measurements were made
with the vessel bare and reflected with ¥ in. of paraffin,
1 in. of paraffin, 4 in. of concrete, and 10 in. of concrete,
Four measurements were made with the sphere covered
with 0,030-in, Cd sheet backed with reflector. Evaluations
were made of the control rod worth at various concontra-
tions. The data from the experiments are summarized. The
additional experiments with paraffin reflectors were used to
obtain improved estimates of the reflector savings of this
material. Estimates for the reflector savings of the various
reflectors were obtained by first correcting the critical
volumes of the bare spheres for the effect of the stainleas
steel shell by 14 ml/mil of stainless steel; then by compar-
ing equivalent spherical radii, a reflector savings for the
vessel wall and added reflector could be calculated from
the measured volumes. The equivalent sphere volume for
thoase cases in which the vessel was subcritical when full
was taken as the extrapolated critical volume; the equiva-
lent sphere radius for a partially filled sphere was esti-
mated on the basis of equal surface-to-volume ratios for
equivalent systems, These reflector savings are given for
three concentrations of Pu. Control rod worth was evalu-
ated during the critical approaches by means of multipiica-
tion measurements, The control rod consists of a stainless
steel tube which is 1 in. in OD with a 0,065-in. thick wall;
this tube can be inserted directly into the solution to within
about 2 in, of the sphere bottom. A plot of control rod worth
versus Pu concentration is included. The worth varies from
about 60 ml of solution at high concentrations to about 560
ml at low concentrations. The control rod worth in terms of

Pu appears to have a nearly constant value of about 15 grams

over the entire range of concentrations measured, essen-
tially independent of the H: Pu ratio. (auth)

202.

N3 (ANL-6403) FAST REACTOR SHAPE FACTORS

AND SHAPE-DEPENDENT VARIABLES., W, B, Loewen-
stein and G, W, Main (Argonne National Lab., Ill.). Nov.
1981, Contract W-31-109-eng-38. 29p.

Existing experimental data on the variation of reaotivity
with core geometry are reviewed. Four typical fast neu-
tron systems are analyzed to predict: (1) the variation of
oritical mass with cylindrical core geometry (core and re-

36

flector composition are held fixed); (2) the reactivity worth
of fuel at the radial core boundary as a function of cylin-
drical core geometry; and (3) the geometric variation of
heat removal parameters; these include the ratio of: (a)
Maximum power density to average power density in the
cors. (b) Maximum power density to average radial power
density in the core. (c) Total reflector power to total core
power. The absoluic values of all of these parameters are
determined by the core and reflector compositions of the
'four systems. These were chosen to simulate typical con~
stituents of interest to reactor analysis. Two systems
reprasent a typloal fast reactor and a typical fast oritioal
experiment. The other two systems represent composi-
tional combinations of the two basic systems. The results
of the analyses show that the significant geometrio varia-
tion is in items (2) and (3b). Item (1) is almost constant
for small variations near the optimum geometric configu-
ration, Outside of this range, the variation of critical mass
with core geometry is pronounced. A most significant re-
sult ahows that t*~ ratio of the spherical critical mass to
the minimum cylindrical critical mass (shape factor), for
fixed corc and reflector composition, depends primarily on
core composition. The composition of the thick reflector
has a lesser effect on this ratio which was found to in-
crease with core density. The two-dimensional calcula-
tions are interpreted and analyzed on the basis of one-
dimenaional concepts. Reflector savings are calculated
for spherical and cylindrical systems. The more exact
reflector savings determinations are compared with more
approximate calculations. It {s found that the approximate
determinations are qualitatively correct and show correct
trends. However, the more detailed and accurate analytical
techniques are required for precision comparison between
theory and experiment. An interesting correlation between
oritical mass and core surface area is demonstrated. It
was found that, in the range of interest, the critical mass
depends almost linearly upon the surface area. The same
linear dependence approximates all the systems studied.
(auth)

203.

24397 THE INFLUENCE OF CORE SHAPE ON FAST
REACTOR CRITICALITY., W. B. Loewenstein and G. W,
Msin (Argonne National Lab,, Ill.). Trans. Am. Nuclear
8oc., 5: No. 1, 61-2(June 1962).

20k.

%822 INTEGRAL EXPERIMENTS ON FAST SYSTEMS
OF PLUTONIUM, URANIUM AND THORIUM. J.J. McEn-

bill and J. W. Weale (Atomic Weapons Research Establish-

ment, Aldermaston, Berks, Eng.). p.253-62 of ‘' Physics

of Fast and Intermediate Reactors. Vol. 1.”” Vienna, Inter-
national Atomic Energy Agency, 1962. (In English)

Two types of integral experiments undertaken to provide
experimental checks on nuclear data and methods of cal~
culation are described. A cylindrical assembly of material
having a point source of DD or DT neutrons at its center is
discussed. The neutron flux and reaction rates in the cylin-



der material are measured as a function of position. Re-
sults are compared with calculations. Data for natural
uranium and thorium are presented. A low-power experi-
mental reactor of simple regular geometry and approxi-
mately hogiogeneous composition is described. Holes can
be provided as required for the ingertion of counters or
perturbation samples. The core composition is adjusted
by the addition of a moderator to provide a neutron spec-
trum that tests the nuclear data in the energy region of
interest. Measurements of the neutron-energy spectrum
and various reaction rates and perturbation cross sections
as a function of position in the reactor are made, and the
results are compared with computer calculations. Results
are presented for a system consisting of a core of UBS and
graphite surrounded by a natural-uranium reflector. (auth)

205.
27739 (HW-73116(p.108-20)) LIMITING CRITICAL
CONCENTRATIONS FOR A PLUTONIUM NITRATE SOLU-
TION AND FOR A URANIUM-235 SOLUTION. R. H, Mas-
terson, V. I. Neely, and T. J. Powell (General Electric Co.,
Hanford Atomic Products Operation, Richland, Wash.).
Experiments were conducted to determine the limiting
concentration (the concentration for which k. = unity) of
aqueous plutonium nitrate and uranyl fluoride solutions.
For the Pu experiment, the solutions were contained in
stainless steel tanks. Because of the difficuity in evaluating
the effect of the stainless steel on the measurements, the
uncertainty in the measured limiting concentration is ap-
proximately +1 g/1. The experimental data were corrected
for the effects of the Pu®?, Pu®!, and nitrate present to
give a value of 8.4 + 1 g/l as the limiting concentration for
Pu®™ in an aqueous solution. Foil irradiations were made
using Au, Cu, and Pu® foils, Cd ratios of 4.83 for the Au
and 14.89 for the Cu were obtained, The results of the Pu-
U foil irradiations indicate an effective neutron tempera-
ture of about 390°K, whereas the physical temperature of
the solution was 299°K., The 93% enriched UQ;F; measure-
ment was made using containers of Al, which had no meas-
urable effect on the resuits. The experimental data give &
value of 12.94 + 0.03 grams of U/l (12.05 % 0,03 g/U /1)
a8 the limiting concentration of the solution used in the
measurement, Au foil irradiations gave a Cd ratio of 9.6
in the center of the system, (auth)

206.

26534 RECENT ADVANCES AND PROBLEMS IN
THEORETICAL ANALYSES OF ZPR-IIl FAST CRITICAL
ASSEMBLIES. D. Meneghetti (Argonne National Lab., IllL.).
p-457-87 of ‘‘Physics of Fast and Intermediate Reactors,
Vol. 1, Vienna, International Atomic Energy Agency,
1962. (In English)

Theoretical analyses of critical assemblies studied ex-
perimentally on the Argonne Zero Power Facility, ZPR-III,
are compared with measured data, Discrepancies between
calculated and experimental values are examined with re-
sults from previous assemblies for systematic trends. Ef-
fects of modifications in the cross-scctions and in the cal-
culational procedures in reducing the discrepancies are
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discussed. Calculation of reactivity changes, flux variations,
and detector-responso variations rosulting from tho hetor-
ogeneities caused by varlous intra-drawor configurations of
fuel and diluent plates within the drawers of the critical na-
semblies are compared with experimental data. Transport
methods for such thin slab cell configurations are com-
pared. Improvements In the calculational methods for these
cells are suggested; a simple multi-group approximation
method, amenable to hand calculation, i8 described. The
sensitivities of reactivity and inhours as functions of as-
ymptotic reactor periods are examined for fast-reactor
compositions, Results of calculations of effective delayed-
neutron fraction, inhours per cent k., and prompt- and
delayed-neutron worths are given for fast assemblies.
(auth)

207.

2405 CRITICALITY OF LOW ENRICHMENT U IN
HYDROGEN. John Mihalczo (Oak Ridge National Lab,,

Tenn.) and C, B, Mills, Nuclear Sci. and Eng., 11: 95-6
(Sept. 1961).

Six experiments were performed on the uranium density
in paraffin and water at 0.5 to 3.1 gm/cm®, The H: UM
atomic ratios varied from 200 to 1000. Calculations were
performed, using two methods (NSA, 15: 15077). Results,
cepresented tabularly and graphically, gave kg = 1.00 &
0.01, Critical radi{ of unreflected spheres were calculated,
and effects of an infinite paraffin reflector on the 2% en-
richment calculations are given. (L.N.N.)

208.

19673 THE INFINITE NEUTRON MULTIPLICATION
CONSTANT OF HOMOGENEOUS HYDROGEN-MODERATED
2.0 wt %-U?P-ENRICHED URANIUM. John T. Mihalczo
(Oak Ridge National Lab., Tenn.) and Victor 1. Neeley.
Nuclear Sci, and Eng,, 13: 6-11{May 1962),

The infinitc medium ncutron multiplication factor, ke,
of a mixture of 92.1 wt % UF; and 7.9 wt % paraffin was
measured both in the Physical Constants Testing Reactor
at the Hanford Atomic Products Operation and in critical
experiments at the Oak Ridge National Laboratory. The
density of the mixture is 4.5 g/cc and the U?* enrichment
of the uranium is 2.0 wt %, resulting in an H : U%* atomic
ratio of 195. The values of ko from the two experiments
are 1.216 + 0,013 and 1,197 & 0.015, respectively. In the
analysis of the critical experiments a two group mode! was
assumed for the nonleakage probability. The neutron age
to thermal was determined from buckling perturbation
measurements as 43.1 ¢ 3.4 em?. The critical buckling
was measured to be (1344 2-65) ¥ 107% em™2, the bare ex-
trapolation distance 2,7 + 0.3 cm, and the fast fission
factor 1.039 + 0.004. Within the experimental error, the
valucs of k- from critical experiments at ORNL and from
the PCTR at HAPO agree. (auth)
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209.

761 DESCRIPTION AND ANALYSIS OF SOME
““OVER-MODERATED" CRITICAL EXPERIMENTS FROM
88—550°F. G. H. Miley, R. D. Gillesple, J. W. Pollard,
and J. A. Bistline (Knolls Atomic Power Lab., Schenectady,
N. Y.). Trans. Am. Nuclear Soc., 4: No. 2, 299-300 (Nov.
1981). :

210.

18318 CRITICALITY OF LOW ENRICHMENT URA-
NIUM IN HYDROGEN. C, B. Mills and G. I, Bell (Los
Alamos Scientific Lab., N. Mex.). Nuclear Sci. and Eng.,
12: 469-73(Apr. 1962).

Critical masses of homogeneous water-moderated as-
semblies containing low enrichment uranium are given.
The calculations were made ‘using the multigroup DSN
code with eighteen energy groups. Effective absorption
cross sections for U?*® were computed with the infinite
mass and narrow resonance approximations. The calcula-
tions were compared with various experiments and rather
good agreement was found. The results are presented as
a parametric survey for U**/U atom ratios from 0.014 to
0.300 and for all H/U® ratfos for which criticality is pos-
sible. The decrease in critical radius with an infinite wa-
ter reflector is also shown. A bare homogeneous system
with U¥/U < 0.010 cannot be made critical at any H/UYS
ratio. (auth)

211,

28441 REFLECTOR MODERATED REACTORS.
C. B. Mills {Los Alamos Scientific Lab., N. Mex.). Nu-
clear Sci. and Eng., 13: 301-5(Aug, 1962).

The complete spatial separation of moderator and
uranium fuel bearing regions are shown by experiment
to result in critical reactors with low critical mass and
relatively uniform fissioning density. Studies of several
of these experiments to establish the accuracy of a numer-~
ical method of calculation (SNG) for this class of problems
show good correspondence between theory and experi-
ment, This method is then used for a useful survey of
critical mass and U?*® atomic density as a function of
geometry for the best moderators, D,O and Be. (auth)

212,

6106 (NEPA-1100) COMPARATIVE CRITICAL CON-
DITIONS IN SIMPLE NUCLEAR REACTORS. A. O.
AMooneyham (Fairchild Engine and Airplane Corp. NEPA
Div., Oak Ridge, Tenn.). Aug. 1, 1949. Decl. July 18,
1961. 48p. Contract {W-33-08-ac-14801(16250)).

The physical and nuclear properties of simple critical
reactors are compared. Those considered include homo-
geneous, gas-cooled, enriched, cylindrical, and room tem-
perature reactors containing hydrogen, beryliium oxide,
beryllium carbide, graphite, or {ron, Comparisons are
made of U investments, critical sizes and other purum-
eters and their interpretations. (J.R.D.)
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213,

26525 THE EPITHERMAL CRITICAL EXPERIMENTS,
H. A, Morewitz and S. G. Carpenter (Atomics International,
Canoga Park, Calif.). p.287-93 of *‘Physics of Fast and
Intermediate Reactors. Vol. 1.”” Vienna, International A-
tomic Energy Agency, 1962. (In English)

The present phase of the advanced-epithermal-thorium-
reactor program consists of integral-reactor-physics
experiments designed to provide neutron-cross-scction in-
formation at 10 Mev to 1 kev range. Nine multi-region,
slow-fast, pseudospherical critical assemblies of the honey-
comb, split-table type are studied. Three assemblies were
run. The outer driver-decoupler region drives an interior
U_Th fueled spherical test region whose neutron-flux
spectrum is successively degraded by increasing the graph-
ite moderator to fuel ratio. A square-wave oscillator ex-
periment defines the central reactivity worths of 40 small
samples of different materlals to 10~* Ak for each assem-
bly. Intercalibrated artificial neutron sources are oscillated
to determine central neutron importance functions. The
spectra are obtained by fission-counter measurements using
calibrated foils of different thresholds and by a Li%-solid-
state-counter sandwich spectrometer. A digital computer
routine is used to compile all measurements into a self-
consistent library of spectrum-~averaged cross sections.
(auth)

214k,

18622 (UCRL-6729) REACTIVITY EFFECTS OF VAR-
IOUS REFLECTORS ON NEAR-HOMOGENEOUS, BeO-
MODERATED, ORALLOY-FUELED SYSTEMS. John R.
Morton, Frederick J. Shon, Thomas F. Wetrich, and

Loren L. Gardner (Californiz. Univ., Livermore. Law-
rence Radiation Lab.). Jan. 2, 1962. Contract W-7406-
eng-48, 18p,

Meadurements ware made of the resctivity changes
caused by reflectors of various materials cn BeO-mod-
erated, U*-fusled subcritical systems with a moderator-
to-fuel ratio of 247, The reflector materials included aly-
minum, steel, copper, brass, type 304 stainless steel,
nickel, René 41, Hastelloy R-235, and BeO, The pulsed
neutron technique was used. The data are tabulated in
terms of the subcritical time constant as a function of re-
flector thickness and surface density. (auth)

215.

10807 (HW-66882) Ko OF THREE WEIGHT PER CENT
U% ENRICHED UOy AND UO,(NOy); HYDROGENOUS SYS-
TEMS. V.. Neeley, J. A, Berberet, and R, H. Masterson
(General Electric Co. Hanford Atomic Products Operation,
Richland, Wash.). Sept. 1961, Contract AT{46-1)-1350.
§2p. v
The value of the infinite multiplication constant (k - WaS
determined as a function of the hydrogen-to-uranfum (H: UJ)
stomic ratio for 3.04 weight per cent U™ enriched UO; and
UOy(NOy); hydrogen moderated homogencous systems. The
work waa done lo evaluate nuclear safety of and establish
operational limits for slightly enriched homogencous sys-



tems and was performed in the Hanford Physical Constants
Testing Reactor. The amount of thermal neutron absorber,
commonly referred to as poison, neccssary to reduce the
value of ke of these systems to unity was also obtained
directly from these studies. This value is of inlerest for
processing reactor fucls in which soluble poisons would be
used for criticality control. Curves of the valuc of ke as a
function of the H: U atomic ratio for 3.04 weight per cent
U enriched UOy and UO,(NOy), are shown. The curve of
k. versus H: U was determined by a least squares fit to the
experimental data. Values of the amount of thermal poison
necessary to reduce ke to unity as a function of the H: U
ratio are tabulated. (auth)

216.

13857 (HW-70310) MEASUREMENT OF MULTI-
PLICATION CONSTANT FOR SLIGHTLY ENRICHED
HOMOGENEOUS UQOy— WATER MIXTURES AND MINIMUM
ENRICHMENT FOR CRITICALITY. V.1 Neeleyand H. E.
Handler (General Electric Co. Hanford Atomic Products
Operation, Richland, Wash.), Aug. 21, 1961. Contract AT
(45-1)-1350. 77p.

The minimum U?* enrichment required for criticality in
an infinite homogeneous system of uranium trioxide (UOy)
and water has been determined from measurements of k.
in the Hanford Physical Constantas Testing Reactor, (PCTR)
This i8 the enrichment for which k., < unity in an aqueous
homogeneous system. The experiments conaisted of k.,
measurements at U enrichments of 1.006, 1,070, and 1.159
weight per cent U for H-to-U atomic ratlos in the range
of 3.5—7.5. The minimum enrichment required for criti-
cality i{n an infinitely large system with a homogeneous
UOy-water mixture was found to be 1,034}3:338 wt % U2%,
(auth)

217.

31987 (K-1550) THE EFFECT OF URANIUM DEN-
SITY ON THE SAFE U-235 ENRICHMENT CRITERION.
C. E. Newlon (Oak Ridge Gaseous Diffusion Plant, Tenn.),
Oct. 11, 1862, Contract W-7405-eng-26. 20p.

A review of the density effect on the criticality of low
enrichment U indicated that the nuclear homogeneity of
fissionable materials, considered under the safe enrich-
ment criterion of 0.95% U**, ghould be established for nu-
clear safety. It appears that a condition of nuclear homo-
geneity will be maintained if the U density is less than or
equal to 3.2 g U/cem?®, or for densities ranging from 3.2 g
U/em® up to a maximum of 18.9 g U/cm’. One dimension
of the U fuel is less than or equal to 0.02 in, (auth)
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218.

12325 (PG-Report-97(2nd Ed.)) AN EMPIRICAL
CORRELATION OF THE EXPERIMENTAL DATA ON
HOMOGENEOUS CRITICAL ASSEMBLIES OF URANIUM
AND HYDROGEN OF ALL ENRICHMENTS, B, G. Owen
(United Kingdom Atomic Energy Authority. Production
Group, Risley, Lanca, England). Nov. 1960. 37p.

The original correlation on highly enriched uranium —
hydrogen critical systems is now extended to all enrich~
ments. By using three empirical equations and the one-
group buckling relations, the physical size of any uranium -
hydrogen homogeneous critical assembly in simple
geometry can be predicted. The predictions are compared
with experiment where experimental data are available.
The experimental data are of fissile solutions and intimate

wax compacts using uranium compounds. The correlation,

at present, must be confined to those conditions until more
experimental data are avallable. The derived reflected
spherical mass and volume {s displayed in universal terms.
The reflected infinite cylinder and slab dimensions are
digplayed graphically. (auth)

219.

24358 THE LOS ALAMOS FAST CRITICAL PRO-
GRAM. Hugh C. Paxton (Los Alamos Scientific Lab.,
N. Mex.). Trans. Am. Nuclear Soc., 5: No. 1, 29-30

(June 1962),

220,

12699 THE CRITICALITY OF HOMOGENEOUS
SOLUTIONS AND MIXTURES. I, THE CRITICALITY OF
URANIUM-WATER SYSTEMS, M. A. Perks (United
Kingdom Atomic Energy Authority, Risley, Lancs, Eng.),
Progr. in Nuclear Energy, Ser. IV, 3: 228-43(1960),

A comparison of two-group diffusion results with
experimental data on apherical homogenceous uranium-
water systems {8 made, Using extrapolation lengthy de-
rived from this comparison, predictions are made of the
critical dimensions of infinite cylinders and slabs for all
H/U ratios using the equal buckling conversion. (auth)

221.

12700 THE CRITICALITY OF HOMOGENEOUS
SOLUTIONS AND MIXTURES. II. THE CRITICALITY OF
PLUTONIUM-WATFR SYSTEMS. M. A. Perks, F. R,
Charlesworth, and D. E. J. Thornton (United Kingdom
Atomic Energy Authority, Risley, Lancs, Eng.). Progr.
in Nuclear Energy. Ser. IV, 3: 244-52(1960).

A correlation of existing experimental data on the
criticality of plutonium mctal-water mixturcs was made.
The gap in data hetween cffective plutonjum cdensities of
0.1 g/cm® and 19.6 g/cm3 was filled in on the basis of
reasonable assumptions as to the shape of the curves.
This derived basic data for spherical masses and volumes
was extended by a combination of empirical methods and
one-group buckling equations to the estimation of cylindrical
and slab critical dimensions, Some suggestions for an
experimental program to help ftll in the uncertain parts
of the curves are made, (auth)
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222.

8372 (XDC-60~12-156) CORRELATION OF ZPR-II
SPHERICAL FAST CRITICAL ASSEMBLIES. R. E. Reid
and 8. K. Breslauer (General Electric Co. Alrcraft Nu-
olear Propulsion Dept., Cincinnati). Dec. 1960. Contracts
AF 33(600)-38082 and AT(11-1)-171, 48p.

A theoretical correlation is presented of the experimen~
tal measurements made on Assembly 6F and Assembly 9A
of the ZPR-III series of fast critical experiments. Both
B. H. Duane's variational optimum formulation of transport
theory and a standard formulation of diffusion theory were
used in this correlation. Variational optimum transport
theory calculations and diffusion theory calculations were
made on critical mass, relative fission distributions, and
U™ to U fission ratios, Methods were derived from
variational optimum transport theory based on first-order
perturbation theory to calculate the Rossi-alpha decay con-
stant and central reactivity coefficients of materials and
correlation calculations were made on these parameters.
Both the transport theory and diffusion theory calculattons
were quite accurate for the prediction of critical mass,
fission distribution, and fission ratios. The transport
theory calculations were slightly more accurate, however.
The correlation of the Rossi-alpha constant was quite good,
while the prediction of the central reactivity coefficients
was satisfactory for some materials and unsatisfactory for
others. Careful analysis of all the results of the varia-
tional optimum transport theory calculations yielded con-
siderable insight into the inaccuracies in the calculational
procedure and nuclear data. This correlation study high-

lighted the applicability and accuracy of variational opti-
mum transport theory for detailed fast critical experiment
correlation, It also showed that diffusion theory provided
adequate critical mass predictions for fast reactors in the
size range of the ZPR-1I1 assemblies, {auth)

223.

14242 (FTD-TT-61-124) STUDY OF CRITICAL
PARAMETERS FOR REACTOR SYSTEMS (COLLECTION
OF ARTICLES). Translated from p.3-117 of ‘‘Issledo-
vaniya Kriticheskikh Parametrov Reaktornykh Sistemy’’
sbornik Statei (A publication of the State Publishing House
of Literature in the Field of Nuclear Science and Tech.,
Moscow, 1960). 182p.

A total of 9 papers is included, 5 of which separate
abstracts were prepared. The remaining 4 papers which
were previously abstracted in NSA {ncluded information on
critical masses in Be, graphite, and spherical reactors,
and critical masses of water mixtures of U and Pu com-
pounds. (J.R.D.)

224,

9349 (RFP-248) INDUSTRIAL CRITICALITY MEAS-
UREMENTS ON ENRICHED URANIUM AND PLUTONIUM.
PART I1I. C. L. Schuske, C. L. Bell, G. H, Bidinger, and
D, F. Smith (Dow Chemical Co. Rocky Flats Plant, Den-
ver). Jan, 10, 1962. Contract AT(29-1)-1106. 20p.

A ser{es of neutron multiplication measurements made
on sub-critical systems containing enriched uranium and
plutonium is presented. These measurements involve both
aqueous and metal systems. (auth)

225.

5858 (XDC-57-6-129) ANALYSIS OF SM-], SM-II-2
AND SM-1I-5 CRITICAL EXPERIMENTS, Florence
Silverstein (General Electric Co. Afrcraft Nuclear Pro-
pulsion Dept., Cincinnat{). Jan. 16, 1957, Decl, June 9,
1961. 42p,

Three configurations (SM-1, SM-1I-2, SM-II-5) of the
Solid Moderator Reactor were analyzed for the purpose of
correlating theory with experiment on criticality, critical
mass, gross radial power distribution, fine radial power
distribution, and activation flux sensors. A method of de-
termining the bare equivalent diameter {s described for
reactors having only a side reflector. Results of using
first-order perturbation theory for determining the worth
of off~center holes and boral strips are given. Satisfactory
correlation betwetn theory and experiment was obtained
with ANP design procedures when the U in the fuel, a
more recent value of v = 2,46, and improved thermal
averaging of cross sections were taken into account. (auth)

226 .

21258 CRITICALITY INVESTIGATIONS ON U¥-
IMPREGNATED CELLULOSE SHEETS. W. Stumm and
H. Groll. Atomwirtschaft, 7: 215-17(Apr. 1962). (In
German)

The criticality of arrangements of fissionable material
with various moderators cellulose is considered. The pro-
posals of the International Parkinson Committee (ICP) es-
sentially amount to the achievement of a self-limitation of
the document situation in nuclear organizations of every
kind by prescribing the exclusive use of writing paper con-
taining @ homogenous distribution of U, In the piling-up
of U impregnated cellulose sheets in the form of NSP
(Nuclear Standard Paper) it is necessary to distinguish
between the criticality of the U embedded in the sheets
acting a8 a moderator (Nuclear Criticality) and the con-
ventional or bureaumetric criticality. Various safety con-
slderations are to be observed In the case of the building
up of critical masses of NSP. The tse of blotting pads
made of cadmium and gadolinfum paper weights permits
especially high piles. The NSP fuel element arises from
the concentration of 300 NSP in up to 2 mm thick cladding,
for which cardboard is used In place of zirconium. A
subcritical assembly results from the plling up of such
fuel elements In filing cabinets. This situation must be
avoided because of the danger of a critical state through
chnpgen in the geometry, e.g., through tearing of the files.
The same safety regulations apply to the store of useless
fuel material (Archives). (auth)



227.
24413 CRITICAL EXPERIMENTS PERFORMED ON
VERY SMALL DIAMETER PRESSURIZED WATER REAC-
TOR CORE MOCKUPS. A. J. Svasek, S. N. Kemp, L. D.
Walthousen, and W. J. McCool (Alco Products, Inc., Sche-
nectady, N, Y.). Trans, Am. Nuclear Soc., 6: No. 1, 73-4
(June 1962).

228,

28548 (TID-7623(p.41-4)) FAST POWER REACTOR
EXPERIMENTS IN ZPR-3 WITH METALLIC AND CE-
RAMIC FUELS, F.W. Thalgott (Argonne National Lab.,
nL).

The fast power reactor critical factlity, the Zero Power
Reactor-1I1 (ZPR-1II), is a flexible facility for the study of
the important reactor-physics characteristics of fast reac-
tor assemblies. Experiments in ZPR-UI with uranfum
oxide and uranium carbide power-breeder-reactor fuels
are discussed, Critical masses obtained with the ZPR-IIl
for these assemblies are compared with calculated results.
The core compositions are given for the assemblies.
(N.W.R.)

229.
10806 (DC-59-11-158) ANALYSIS OF LIVERMORE
GRAPHITE MODERATED CRITICAL EXPERIMENT AND
COMPARISON WITH EXPERIMENTAL DATA. E. R. White
(General Electric Co, Aircraft Nuclear Propulsion Dept.,
Cincinnati), Oct. 20, 1959. Contract AT(11-1)-171, 7p.

Results of nuclear analysis on a graphite moderated,

critical experiment are presented. It was found that critical
masses in this system could be calculated at elevated tem-
peratures with significant correlation with experimental
data, (auth)

2%0.
9334 {LAMS-2579) CRITICAL MASS MEASURE-
MENTS OF Oy AND Pu CORES IN SPHERICAL ALUMINUM
REFLECTORS. D. P. Wood and B, Pena (Los Alamos
Scientific Lab., N, Mex.). June 1961, Contract W-7405-
Eng-36. 12p.

The thicknesses of spherical aluminum reflectors re-
quired to bring approximately 38 kg oralloy and 11 kg
plutonium spheres to delayed critical were determined.

The critical specifications are given. (auth)
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231.

19551 (ANL-6690) CRITICAL STUDIES OF URANIUM—
STEEL AND URANIUM-STEEL—-SODIUM FAST REACTOR
CORES. (ZPR-III ASSEMBLIES 32 and 33). P. Il Amund-
son, W, Gemmell, J. K. Long, and R. L. McVean-(Argonne
National Lab., Idaho Falls, Idaho). Feb. 1963. Contract
W-31-109-eng-38. 26p.

Critical studies of two fast reactor cores are described:
one contains uranium and steel; the other contains ura-
nlum, steel, and sodium. Experimental results are given
for fissfon ratio, central and edge reactivity coefficients,
fuel bunching, average prompt neutron lifetime, and dis-
tributed worth measurements. (auth)

232.

40280 (UCRL~6901) ROOM TEMPERATURE CRITI-
CAL MEASUREMENTS ON THORIUM-LOADED, GRAPH-
ITE-MODERATED, ORALLOY-FUELED SYSTEMS. G. M.
Benson and R. H. Fox (California., Univ., Livermore,
Lawrence Radiation Lab.). June 30, 1962, Contract W-
7405-eng-48. 29p.

The comparison of uranium-235 fueled, graphite-
moderated critical assemblies with and without thérium
is critically studied. The assembly for the experiment
consisted of a lattice of thin oralloy fuel foils regularly
spaced between 0.5- and 1-inch-thick graphite moderator
blocks stacked in horizontal planes. Additional foils of
thorium were procured having the same dimensions as the
oralloy foils. The experimental procedure was simply to
restack some of the previously reported uranium-235-
graphite assemblies with the addition of thortum foils at
regular intervals and to determine the new critical height,
Thus, part of the fast leakage of neutrons in the uranfum-
235-graphite core is replaced with resonance absorption
by the thorfum. Comparison shows that the thermal spec-
tra agree to l/,%. 3% less neutrons reach thermal in the
thorium-loaded case. In this case, the flux is higher in
the intermediate energy range because of the reduced
leakage. As a result, uranium absorption is increased
slightly. (N.W.R.)

233,
4294 (ANL-6629) CORE A CRITICAL STUDIES FOR
THE ENRICO FERMI ATOMIC POWER PLANT ON ZPR-
III. C. E. Branyan (Argonne National Lab,, Nl1.). Oect.
1962, Contract W-31-109-eng-38. 110p.

A critical studies program for the Enrico Fermi Atomic
Power Plant was run with the ZPR-1II fast critical facility.
The objectives of this program included determination of
the U enrichment required for criticality, the effect of
minor variations in core and blanket composition, reac-
tivity coefficients, control and safety rod characteristics,

power distribution, spectral indices, and the reactivity worth
and wave shape of the oscillator rod, The experimental pro-
gram was separated into two phases. The first phase in-
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volved investigations of a clean assembly, which was a
stmplified and homogenized core and blanket geometry
constructed for ease of experimental manipulation and
analysis. The second phase involved experiments on the
engineered, or as-designed, core. This assembly included
such engineering details as control and safety rod chan-
nels, core end gaps, and a precise reconstruction of the
core outline. This provided detailed information on worths
of control rods and fuel subassemblies, power distribution,
and the effect of variations in core and end-gap dimensions,
The application of critical experiment data to the deter-
mination of the Enrico Fermi reactor characteristics has
established the U enrichment for the fuel alloy, worths
of fuel subassemblies, and the B!® enrichment for the con-
trol and safety rods. In addition, material-substitution ex-
periments and fuel-worth measurements have provided the
parametric data for the determination of the net tempera-
ture coefficient of the Enrico Fermi reactor. (auth)

234,

a723 (CEA-2274) ALECTO, EXPERIENCE DE
CRITICALITE SUR UNE SOLUTION DE PLUTONIUM.,
RESULTATS EXPERIMENTAUX, CUVE No, 1 (¢ = 324
mm). ALECTO—Criticality Experiment on a Plutonium
Solution, Experimental Resuits, Vessel Number 1 (¢ =
324 mm)., J. Bruna, J, P, Brunet, R, Caizergues,

C. Clouet D'Orval, J. Kremser, J. Leclerc, and P, Ver-
riere (France. Commissariat i 1'Energie Atomique,
Centre d’Etudes Nucléaires, Saclay). 1963. 38p.

ALECTO is a critical experiment intended for the neu-

tronic study of homogeneous aqueous multiplying media.

it essentially consists of a cylindrical tank, reflected or
not, where can be made critical a solution of fissionable
material fed into the tank from a geometrically suberitical
siorage. The studies effected on this assembly concern on
one hand the determination of critical masses, and on the
other hand the nuclear parameters used in neutron’ calcu-
lations. The container tested in the first series of experi-
ments described is a cylindrical tank, 324 mm diameter
witb a convex bottom, water reflected on the sides and on
the interior. The minimum critical masa of this tank was
determined and was found to be M¢ 3, = 845 2 7 g. The
decay constant of prompt neutrons as a function of reac-
tivity was determined by the pulsed neutron technique, At
the critical state, it was found to be a. = 73 # 6 sec™,
Furthermore, from the study of this tank, were derived a
number of safety regulations for plutonium solutions, (auth)

235,

28453 (TID-7650(p.88-127)) EPITHERMAL THORIUM
REACTOR PHYSICS. S. G. Carpenter (Atomics Interna-
tional, Div. of North American Aviation, Inc., Canoga
Park).

The physics of U —~Th epithermal systems was studied.
The Epithermal Critical Assembly is described, and the
composition and sizes of 9 cores are listed. The calcula-
tions of both predicted and experimental data were made
u ing a multiregion, multigroup diffusion code. Reactivity
measurements, neutron importance, spectral measure-
ments, and criticality analysis are discussed. (M.C.G.)

L2

236.

11459 (HW-SA-2432(Rev.)) CRITICAL MASS EX-
PERIMENTS WITH PLUTONIUM NITRATE SOLUTIONS.
E. D. Clayton, R. C. Lloyd, and W, A. Reardon (General
Electric Co. Hanford Atomic Products Operation, Rich-
land, Wash.,). May 23, 1962, Contract {AT(45-1)-1350].
22p.

Criticality data obtained with a 14-in.-dia. stainless
steel sphere filled with plutonium nitrate of various com-
positions and with varfous states of neutron reflection are
presented. The data on the paraffin-reflected spheres
were corrected for reflector savings and the experiments
reduced to equivalent critical systems. The data were al%
corrected for acid molarity. (J.R.D.)

237.

38440 (TID-7653(Pt.I){(p.2~7)) CRITICALITY EXPERI-
MENTS AND CALCULATIONS FOR HIGH-TEMPERATURE,
GRAPHITE-MODERATED ASSEMBLIES WITH SIMPLE
GEOMETRY. A. G. Cole and R, G. Finke (California.
Univ,, Livermore. Lawrence Radiation Lab.).

The effect of temperature on reactivity of a bare,
graphite-moderated, enriched-uranium assemblies over
carbon-to-uranium-235 atomic ratio range, 583:1 to
21,690:1, and with critical temperatures ranging between
46 and 1110°F was experimentally determined. Buckling
calculations were done for each assembly as critical at
room temperature, and as overstacked to be critical at an
elevated temperature. Calculations were carried out with
the one-dimensional, neutron-diffusion code, 9-ZOOM with
18 enkrgy groups. The difference between ketf values for
& high-temperature experiment, using room-temperature
measurements and densities of both, provides a measure
of the experimental excess reactivity at room temperature
to be overcome by elevating the temperature,. Since the
effect of elevating the temperature is to decrease reactiv-
ity, a calculated k.¢ for the high-temperature critical as-
sembly lower than that for the room temperature critical
assembly indicates an over-calculation of the temperature
effect. The difference between such k.4 values, divided by
the above experimental reactivity effect, provides a meas-
ure of the extent of the over-calculation. Since this con-
tribution {8 a small fraction of the experimental tempera-
ture effect, the qver-calculation must be due to nuclear
parameters such as the negiect of Doppler broadening of
resonance levels and the inadequacy of the free gas mod-~
erator model. (N.W.R.)

238.

Jos? (TID-17240) PRECISE CRITICALITY DETER~
MINATIONS IN THE SOLID HOMOGENEOUS ASSEMBLY.
F. Feiner, S, Weinstein, W, C, Oaks, and K. V. Cooper
{Knolls Atomic Power Lab., Schenectady, N. Y.). [1962].
Contract [W-31-109-eng-52|. 11p.

To accommodate large metal fractions, but still retain
the advantages of homogeneity, the Solid Homogeneous As-
sembly (SHA) was designed with the metallic elements and
fuel as very fine powders dispersed in paraffin. A series-



of reproducibility checks performed with the assembly
demonstrated that rearranging or replacing major seg-
ments of the core leads to reactivity changes of less than
10¢. In addition to critical size determinations prelimi-
nary flux distribution and reactivity coefficient measure~
ments were made. The calculated criticalities using the
KARE and KLAG programs were compared with the ex-
perimental ones, It was found that’calculations run ap-
proximately 2% high fairly consistently, (M.C.G.)

3743 PRECISE CRITICALITY DETERMINATION IN
THE SOLID HOMOGENEOUS ASSEMBLY. F,. Felner,

S, Weinstein, W. C. Oaks, and K. V. Cooper (General Elec-
tric Co., Schenectady, N. Y.). Trans. Am. Nucl. Soc,, 6:
344-5(Nov. 1962).

239,
2159 (UCRL-6980) HIGH-TEMPERATURE BARE
BeO CRITICAL EXPERIMENTS: GENERAL DESCRIP-
TION AND PRELIMINARY RESULTS. Reinald G. Finke
(California. Univ., Livermore. Lawrence Radiation
Lab.). June 29, 1962,  Contract W-7405-eng-48, 23p.
Five high-temperature bare BeO critical experiments
were conducted for three different gross BeO/U®® molar
ratios: 280:1, 550:1, and 1100:1. For each ratio, at least
two critical configurations were determined. Their corre-
gponding critical temperatures ranged up to 1115°F. The
buckling temperature coefficient at 500°F varies directly
with BeO/U® ratio from 0.26%/100°F for the lower ratio
to 0.60%/100°F for the higher ratio. The contribution of
thermal expansion to the buckling temperature coeffi-
clent was examined for different BeO-block arrangements
in the graphite supporting box. A variation by a factor of
three for different block positions is calculated. Within
experimental error, the nuclear components of the BeO
buckling temperature coefficients are the same as, and
show the same dependence on moderator-to-uranium ratio
as, thuse previously reported for graphite at C/U%® ratios
about 2.3 times the BeO/U® ratios. (auth)

2kho,

3960 (UCRL-6673) A COOLED-REFLECTOR,
HOT-BeO-CORE CRITICAL EXPERIMENT. R. G. Finke,
E. Goldberg, H. L. Reynolds, and G. J. Grammens (Cali-
fornia, Univ., Livermore. Lawrence Radiation Lab.).
Oct. 27, 1961. Contract W-7405-eng-48. 29p.

A serles of critical experiments to investigate
temperature-reactivity effects and temperature-power
distribution interactions with a cooled graphite reflector
on two sides of a BeO core is described. It was found that
for a core with a gross BeO/U®® ratio of 556 to 1, the re-
activity was not dependent on the graphite reflector tem-
perature. The experiments were performed at the HOT
BOX facility. (J.R.D.)
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241,

4255 (UCRL-6329) SUMMARY REPORT ON A
HIGH-TEMPERATURE BERYLLIUM-OXIDE CRITICAL
EXPERIMENT. R. Finke, E. Goldberg, H. Reynolds, ané
G. Grammens (California, Univ., Livermore. Lawrence
Rudiation Lab.). Mar, 21, 1961, Contract W-7405-cng-4
36p.

An experimental verification of multigroup calculations
of critical dimensions as a function of temperature of 8
beryllium-oxide -moderated, enriched-uranium-fueled 2s-
sembly was made using Hot Box, a high-temperature cnt:
cal facility, A decrease in buckling of 2.5% was required
to compensate for an increase in core temperature from
90 to 955°F for a bare equivalent core with an effective
BeO density of 2.86 g/cm® and a gross BeO/U?® molar
ratio of about 550 to 1. The reactivity change was within
5% of the change predicted by the Zoom multigroup, mult-
region, one-dimensional diffusion code for an equivalent
core configuration. An overall average temperature cocf*
ficient of reactivity of —$0.48/100°F was measured for t»
temperature range studied, and a nuclear temperature ¢v*
efficient of —$0.34/100°F was deduced. (auth)

242,

18492 (ANL-6650) CRITICAL EXPERIMENTS ON
THE JUGGERNAUT REACTOR., J. R, Folkrod and D, B,
Moon (Argonne National Lab., Il1.). Deo. 1962, Con-
tract W-31-109-eng-38. 36p.

The experiments are described in sections on approach
to critical, control system evaluation, measurements of
fuel worth, measurements of reactivity and other coeff!-
cients, flux measurements, power measurements, and
measurements of fuel plate. control rod, and graphite tem-
peratures. (J.R.D.)

243,

26095 (ORNL-3359) PRELIMINARY SOLUTION
CRITICAL EXPERIMENTS FOR THE HIGH-FLUX ISO-
TOPE REACTOR. J. K. Fox, L. W, Gilley, and D, W.
Magnuson (Oak Ridge National Lab., Tenn.). June 12,
1963. Contract W-7405-eng-26, 85p.

The design of the High-Flux Isotope Reactor (HFIR) was
supported by a series of preliminary experiments per-
formed at the Oak Ridge Critical Experiments Facility in
1960. The experiments yielded results describing directly
some of the expected performance characteristics of the
reactor and strengthened the calculational methods used
in its design. The critical assembly, like the reactor, was
of a flux-trap type in which a central 6-in.-dia column
of HyO was surrounded by an annulus of fissile material
and, in turn, by an annular neutron reflector. The fuel
region contained a solution of enriched uranyl nitrate in
a mixture of H,O and D,0 and the reflector was a com-
posite of two annuli, the inner one of D,0 surrounded by
one of HyO. In most experiments the ends of the assembly
were reflected by H,0O., Important results evaluate the
absolute thermal-neutron flux to be expected in the de-
sign reactor and describe the flux distributions within
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this type of assembly. It was also observed that the
oadmium ratio along the axis of the assembly was about
100, showing that a highly thermal-neutron flux was truly
developed in the trap. It was shown that reduction of the
hydrogen density in the centrat water column to about 80%
of its normal valus increased the reactivity about 6% and
that further hydrogen density reduction decreased the re-
activity us the oftest of the iuuw of asutron modesation
dominated the effect of the increased coupling across the
central column. These considerations are of importance
to the safety of the reactor. Additional experiments gave
values of the usual critical dimensions and explored the
offects on both the dimensions and the flux distributions
of changing the concentration of the urany! nitrate solu-
tion, of changing the composition of the solvent, and of
adding neutron-absorbing materials to the D,O reflector.
These changes were made to alter the neutron properties
of the fuel solution over a range including those expected
in the reactor itself. (auth)

24L .

12768 (ORNL-3380(p.36-8)) CRITICAL EXPERI-
MENTS WITH MIXTURES OF AQUEOUS UM ENRICHED
URANYL NITRATE SOLUTIONS AND BOROSILICATE
GLASS RINGS. J. K. Fox and J. T. Thomas (Oak Ridge
National Lab., Tenn.).

Several critical experiments were performed with mix-
tures of agueous 92.6% U™-enriched urany! nitrate and
borosilicate glass Raschig rings to provide information
for nuclear safety applications. The mixtures were con-
tatned in 20-, 30-, and 48-in.-ID Al or stainless steel cyl-
inders, and two concentrationa of uranyl nitrate solutions
were used, one containing 418 g of U/] and the other 3790 g
of U/1. The glass rings varied in size, the largest having
a 1.52-in. ID, a 1.85-in. OD, and a 1.89-in. length. Their
B content was 0.5 to 5.7 wt %. It was found that for solu-
tions having a U concentration 2415 g/liter, k, will be
less than 1 if the glass rings contain 5.7 wt % natural B
and occupy 24.1 vol % of the mixture. For solutions having
a U concentration of 5279 g/liter, the corresponding values
are 4.0 wt % natural B and 24.1 vol % glass. (auth)

245,
3740 CRITICAL EXPERIMENTS AND ANALYSIS ON
SMALL, LOW ENRICHED, UO, CORES WITH DISCRETE
BURNABLE POISON. O. Gailar and S, Visner (Combustion

Engineering, Inc., Windsor, Conn.). Trans. Am. Nucl. Soc.,

5: 341-2(Nov. 1962).

246,

ky L)) DESCRIPTION AND ANALYSIS OF CRITICAL
EXPERIMENTS WITH ANNULAR MULTITUBE SUPER-
HEATER FUEL ELEMENTS. M. F. Gormley, C. O.
Dechand, P. G. Klann, and S, Visner (Combustion Engineer-
ing, Inc., Windsor, Conn.}), Trans. Am, Nucl. Soc., 5:
342-3(Nov. 1962).

Ly

247,

15431 ANALYSIS OF THE ENRICHED URANIUM-
HEAVY WATER HOMOGENEOUS SYSTEM. Jitsuya Hirota,
Satoru Katsuragi, Hideo Kuroi, Reiko Koinuma, and Yuido
Ishiguro (Japan Atomic Energy Research Inst., Tokyo).
Nippon Genshiryoku Gakkaishi, 5: 14-22(Jan. 1963). (In
English)

A series of critical experiments was conducted on a sys-
tem in which heavy water solutions of uranyl sulfate with a
UM enrichment of about 20% are surrounded by a heavy
water reflector. The deuterium to U¥® atomic ratios {n the
solutions ranged from 7,200 to 1,600. In theoretical analy~
sis of the system, leakage of fast neutrons from the core
and competition of the leakage with resonance absorption
in the core are rather important. Therefore, the resonance
escape probability was defined rigorously and a multi-group
model was applied to fast and epithermal neutrons, The
group constants were determined by averaging over a spec~
trum which was calculated by the Greuling-Goertzel approx-
imation. The agreement between the theoretical and experi-
mental results are satisfactory except those for psrturbation
terms. The discrepancies in the effective multiplication
factors do not exceed 1%. The spatial distributions of ther-
mal and In-resonance neutron fluxes are well reproduced
by the present theory. Agreement of the theoretical cad-
mium ratios with experimental values indicates that the
effects due to the leakage of fast neutrons from the core
are treated adequately. (auth)

248,

42383 OPERATION OF A CRITICAL MOCK-UP FOR
VVR-M. D. M. Kaminker, K. A. Konoplev, Yu, V. Petrov,
and R. G. Pikulik (Ioffe Inat. of Physics and Tech., Lenin-
grad). Vienna, International Atomic Energy Agency, 1963,
Preprint SM-42/84, 20p. (CONF-133-31). (In Russian)
From International Atomic Energy Agency Symposium
of Exponential and Critical Experiments with Calculations,
Amsterdam, Sept. 1963.
Critical mock-up operations of the VVR-M reactor with u

beryllium reflector and a thermal neutron flux 3 x 10" n/
cm? sec at 10 Mw(t) is deacribed. A theoretical evaluutivu
18 given of the core configuration and its measurements.
Calculations were made for various core configurations,
and the results were compared with experimental data for
minimum critical masses. Data are also given on safely
techniques employed during critical operations. (tr-auth)

249,

19033 {NAA-SR-Memo-8185) CRITICALITY STUDY

18 w/o U-Zr ALLOY. N. Ketzlach (Atomics International.
Div. of North American Aviation, Inc., Canoga Park, Calif.).
Fob. 4, 1963. Contract [AT(11-1)-Gen-8). 53p.

Maximum safe batch sizes were determined for all proc-
ess steps involved in the melting and casting operations, as
well as in the subsequent fuel handling procedures, of 16
wt % U-86 wt % Zr fuel rods. Criteria for hydrided as
well as unhydrided rods are presented. A method is pre-
sented for the determination of an equivalent fuel rod di-



ameter so that criticality data, developed for long rods can
be used in establishing nuclear safety criteria for fuel rods
of any length. Packaging criteria are presented for the
safe storage and transport of the fuel materials in 30 x

30 x 30 in. birdcages as well as in §5-gal. drums. The
criteria developed can be used to determine the maximum
safe number of storage units in an array when each unit
contains no more than 45% of the critical quantity of fuel in
spherical geometry under optimum conditions of water
moderation and reflection. This is independent of fuel
composition. Thirty-three figures are given that have been
used in the development of this criteria. (auth)

250.

30754 (NAA-SR-Memo-8195(Rev.)) CRITICALITY
STUDY. 15 W/O U-Zr ALLOY. Norman Ketzlach
(Atomics International. Div. of North American Aviation,
Inc., Canoga Park, Calif.). June 10, 1963. Contract
{AT(11-1)-Gen-8]. 53p.

Maximum safe batch sizes were determined for all proc-
ess steps involved in the melting and casting operations, as
well as in the subsequent fuel handling procedures, of 15
wt.% U—85 wt.% Zr fuel rods. Criteria for hydrided as well
as unhydrided rods are presented, A method {s presented
for the determination of an equivalent fuel rod diameter so .
that criticality data developed for long rods can be used In
establishing nuclear safety criteria for fuel rods of any
length. Packaging criteria are presented for the safe stor-
age and transport of the fuel materials in 30 x 30 x 30 in.
birdcages as well as in 55-gallon drums. The criteria de-
veloped can be used to determine the maximum safe num-
ber of storage units in an array when each unit contains no
more than 45% of the critical quantity of fuel in spherical
geometry under optimum conditions of water moderation
and reflection. This is independent of fuel composition,
Thirty-three figures are given that were used in the de-
velopment of this criteria. (auth)

251.

42222 CRITICAL'EXPERIMENTS AS A MEANS OF
EXPOSING THE PHYSICAL CHARACTERISTICS OF A RE-
ACTOR. V. A, Kuznetsov. Vienna, International Atomic
Energy Agency, 1963, Preprint SM-42/86, 13p. (CONF-
133-33). (In Russian)

From International Atomic Energy Agency Symposium of
Exponential and Critical Experiments with Calculations,
Amsterdam, Sept. 1963,

Criticality studies were made of intermediate reactors
in order to determine physical properties of certain reac-
tor types. An analysis was made of experimental data on
reflector efficlency, huterogeneity eifucte, ronotivity coufs
ficients, and neutron lifetimes, and ideas are forwarded on
the feasibility and perspectives of expcrimental data uttli-
zation in developing reactor theory and calculation meth-
ods. (tr-auth)
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252.

31081 (HW-77311(p.4Q-7)) CRITICAL EXPERIMENTS
WITH PLUTONIUM NITRATE SOLUTIONS. R. C. Lloyd,
E. D. Clayton, C. R. Richey, and S. R, Bierman (General
Electric Co. Hanford Atomic Products Operation, Rich-
land, Wash.).

Critical experiments were conducted with plutonium
nitrate solutions in an 11.5-inch diameter stainless steel
sphere. The measured volume of the 11.5-inch sphere was
12.95 liters; the vessel wall thickness was 0.049 inch.
Criticality in the water reflected sphere was studied as a
function of nitrate concentration. Plutonium concentrations
were in the range of 51 to 431 g Pu/liter, with low acid
molarity (less than 2 in most cases). The data obtained
yleld a curve of critical concentration versus nitrate, which
may then be used to estimate the critical concentration for
« homogenous plutonium water mixture in the absence of
nitrate, or to evaluate the minimum mass of plutonium in
the sphere. Experiments were also conducted to determine
the effect of the stainless steel vessel wall on the critical-
ity of the water reflected unit. Pulsed neutron source ex-
periments were conducted concurrently with critical mass
measurements. Based on the measured neutron lifetimes
and the prompt decay rates observed at varjous solution
levels in the 11.5-inch sphere, effective multiplication con-
stants were determined as a function of the plutonfum con-
centration and solution volume {n the aphere. One of the
purposes of the pulsed neutron source experiments is to
exnimine the fursibility of using this technique for k¢
measurements on in-plant equipment. Multigroup diffusion
theory calculations were used to compute eriticality for
some of the solutions as used in the experiments, with a
comparison between theory and experiment being given in
terms of k. (auth)

253.

29826 (ANL-6713) CRITICAL STUDIES OF A SMALL
URANIUM CARBIDE-FUELED REACTOR WITH A BERYL-
LIUM REFLECTOR. (ZPR-III ASSEMBLY 40). R. L.
McVean, P. I. Amundson, G. S. Brunson, and J. M. Gasidlo
(Argonne National Lab., Idaho Falls, Idaho). Apr. 1963.
Contract W-31-109-eng-38. 19p.

A small, lightweight, uranfum carbide-fueled reactor
with a beryllium reflector surrounding the core was
mocked up as Assembly 40, It was determined that the
presence of beryllium in the axial and radial reflectors
did not endanger the safe loading and operation of the °
critical assembly. The actual experiment consisted of de-
termination of the critical mass, measurement of the re-
activity coefficients for a large number of fissile and non-
fissile materials, the performance of radial and axial
fisslon traverses, and measurement of central fission
ratios. The effectiveness of the radial beryllium reflector
as a control mechanism was determined and the Rossi-
alpha was measured. (auth)
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254,
aN724 (HW-77089) THE LIMITING CRITICAL CON-
CENTRATIONS FOR Pul® AND URY IN AQUEOUS SOLU-
TIONS. R. H. Masterson, J. D. White, and T. J. Powell

(General Eleotriv Co. Hauford Atomic Products Opera-
tion, Richland, Wash.). Mar, 27, 1963, Contract AT(48~

1)-1360. 30p. .
Measurements were made with plutonium nitrate solu-
tions and uranyl fluoride solutions (93.18% enriched UOyFy)

to determine the concentration at which k. equals unity
{the limiting oritical concentration) for each of these solu-
tions, The limiting critical concentration for Pu*® in an
aqueous solution occurred at an H: Pu ratio of 3392 + 100;
this limiting ratio corresponded to a concentration of 8.0 +
0.3 g Pu®/liter for the solutions used in the experiments,
In conjunction with this plutonjum measurement, the limit-
ing critical concentration for U™ in an aqueous solution
was measured; the result (12.05 £ 0,03 g U¥/liter) was
compared to a similar result reported by the Oak Ridge
National Laboratory. (auth)

255.

26057 EXPERIMENTS AND ANALYSIS OF WATER-
REFLECTED, UNDERMODERATED ZIRCONIUM-HYDRIDE
CRITICAL ASSEMBLIES. PART I. EXPERIMENTS. L. 1.
Moss (Atomics Inteinational, Canoga Park, Calif.). Trans.
Am. Nucl. Soc., 6: 49-50(June 1963).

256.
208246 (UCRL-7262) COUPLING EFFECTS OF
HAFNIUM CONTROL RODS IN A NEAR-HOMOGENEOUS,
BeO-MODERATED, ORALLOY-FUELED SYSTEM. J. M.
Piowaty, John R, Morton, II, and Loren L, Gardner
(California, Univ,, Livermore. Lawrence Radiation
Lab.). Feb. 27, 1963. Contract W-~7405~eng-48. 10p.
Two series of mcasurements were made to examine the
coupling cffects of Hf control rods, From two to five rods
were used. The measurements were performed on a BeO~
moderated, U¥¥-fueled system with a BeO/U%® molar
ratio of 247, The pulsed neutron technique was used.
(auth)

257.

32898 (HW-SA-2099) IDEALIZED PLUTONIUM DIS-
SOLVERS AND THE ‘““ALWAYS SAFE’’' CONDITIONS.

W. A. Reardon and F. R. Czerniejewskl (General Electric
Co. Hanford Atomic Products Operation, Richland,
Wash,). {May 1, 1963). Contract [AT(45-1)-1350]. 11p.
(CONF-39-21)

From American Nuclear Society Meeting, Salt Lake
City, Utah, July 1863,

A study was made to determine if some combination of
plutonium metal and solution possesses a smaller critical
mass than either the fully refiected metal system or a
fully dissolved system, Primary results of the calculations
are shown in a figure with the oritical total mass (metal
plus solution) presented as a function of the critical volume

46

{wwtnl plue selutivn) tor various wusumed central masses of
plutonium metal. The ‘‘always safe’’ envelope is shown as

8 tangent curve and the lower portion of the homogeneous
curve, Critical total mass was also plotted against the
critical solution concentration. It is shown that there are
sltuations where the critical mass {s smaller than the total
mass when partially dissolved. (M,C.G.)

258.

a7 (HW-77871(p.46-53)) SUBCRITICAL EXPERI-
MENTS WITH PuO, -POLYSTYRENE COMPACTS. C. R.
Richey, J. D.White, and E. D. Clayton (General Electrio
Co. Hanford Atomic Products Operation, Richland, Wash.).

Criticality measurements on concentrated Pu solutions
were simulated using PuO, —polystyrene cubes with a
H-to-Pu ratio of 15. Neutron multiplication measurements
performed by arranging configurations of the cubes on
haives of a split table that were then moved together gave
the critical masses of the nonreflected and Lucite-reflected
assemblies. An evaluation of control and safety rods, both
poison insertion and fuel removal, showed the desirability
of fuel removal type rods. The neutron spectrum for the
PuO,; —polystyrene compacts was strongly epithermal.
(D.C.W.)

259.
16941 (RFP-63) CRITICALITY MEASUREMENTS ON
PLUTONIUM METAL PRELIMINARY TO THE DESIGN OF
A MELTING CRUCIBLE. C. L. Schuske, M. G. Arthur,
and D. F. Smith (Dow Chemical Co. Rocky Flats Plant,
Denver). June 1, 1956. Contract AT(29-1)-1106, 12p.

A series of neutron multiplication measurements were
made on assemblies of Pu metal (density 15.8 g/cm?) in
order that a safe melting crucible could be designed for
charges of 10 kg or more. Suitable ingot shapes and masses
that could be rolled into sheets were determined. Final
charge limite must be determined by making in situ meas-
urements with the actual production furnace when the fur-
nace and crucible are completed. (H.G.G.)

260.

30749 (HW-176553{Rev.)) CRITICAL MASS CONTROL
SPECIFICATION HOOD 9A. R. J. Sloat (General Electric
Co. Hanford Atomic Products Operation, Richland, Wash.).
May 31, 1963. Contract AT(45-1)-1350. 7p.

Nuclear safety in hood 9-A depends on controlling the
mass and geometry of the plutonium compounds not con-
fined by the processing equipment. It {s specified that plu-
tonium concentrations in plutonium oxalate slurries and
filter cakes allowed to accumulate in volumes in excess ot
4 liters should be limited to a maximum of 1.0g Pu/ce in
the process equipment. It was concluded that the critical
mass of nonconfined plutonium may exceed 7 kg for dry,
unmoderated plutonium compounds. Moderation of a re-
flected 2.5-kg plutonium mass could make it critical in un
active volume of about 8 liters. (M.C.G.)



261.

15433 NEUTRON SPECTRA AND BREEDING POTEN-
TIAL IN SHR. Akira Tachibana, Shigeru Yasukawa, and
Takeji Ise (Japan Atomic Energy Research Inst., Tokyo).
Nippon Genshiryoku Gakkaishi, 5: 61-9(Jan, 1863). (In
Japanese)

Fast and thermal neutron spectra {n the core of semi-
homogeneous reactor were calculated at atom ratios 2,000
to 10,000 for carbon/U and moderator:temperature of
1,200 to 1,800°K. With the obtained spectra and n-233 val-
ues measured directly in experiments, effective n-f values
and breeding ratlos, which are weighted averages of entire
core spectra, were obtained. The results are very similar
with those of Chrrnick, et al., of BNL and the breeding
ratios were over 1.15 even including Xe' and Sm'*? poi-
soning at neutron flux 10¥n/cm?/sec. It is concluded that
solid fuel thermal breeders have possibilities to be real-
ized, depending on the designs which should be very elabo-
rated. (auth)

262,
19034 (ORNL-TM-499) CRITICAL MASS STUDIES,
PART XIiI. BOROSILICATE GLASS RASCHIG RINGS IN
AQUEOUS URANYL NITRATE SOLUTIONS, J. T. Thomas,
J. K. Fox, and E. B. Johnson (Oak Ridge National Lab.,
Tenn.). Feb. 6, 1963. Contract {W-7405-eng-26]. 1lp.
The effect of commercially available borosilicate glass
Raschig rings on the criticality of aqueous uranyl nitrate
solutions enriched in U was Investigated. The natural-
B content of the glass varied from 0.5 to 6.7 wt %, and the
volume of the vessel occupied by the glass ranged from
20.9 to 30%. Results from exponential experiments, using
& critical layer of solution above the column of solution-
ring mixture as a neutron source, provided estimates of

+he miteeial bushling of the mixture as a function of solu-
tion concentration, B content of the glass, and the glass

volume present. It was shown, for example, that the buck-
ling is negative (1.e., k, < 1) if glass containing 4 vt % B
occupiea more than 22% of the mixture volume, whereas
the same concentration of glass containing only 0.5 wt % of
B results in positive values of the buckling except for solu-
tions more dilute than about 72 g of U per liter (H: U =
380). (auth)

263.
3744 EXPERIMENTAL AND ANALYTICAL RESULTS
FOR A ZIRCONIUM/URANIUM UNPOISONED CRITICAL
SLAB ASSEMBLY. James R. Tomonto (General Electric
Co., Schenectady, N. Y.}, Traans. Am. Nucl. Soc., 5: 345-6
{Nov. 1962).

Critical Experiments 261-266
196k
26k4.

28959 (ANL-6733) A TWO-ZONE FAST CRITICAL
EXPERIMENT (ZPR-II1 ASSEMBLY 42). P. . Amundeon,
R. L. McVean, and J. K. Long (Argonne National Lab.,
idaho Falls, 1daho). Jan. 1964. Contract W-31-109-eng-~
38. 36p.

The study was conducted to determine what propertles
of a previously studied dilute power reactor could be
duplicated in a smaller two-zone assembly. Reactivity
measurements performed included determinations of
plate-orientation worth, homogeneity corrections, reactor-
segment worths, central reactivity coefficients, and radial
worth distributions of axial columns of core materials.
Spectral index determinations included: central fission
ratfos, nuclear track emulsion measurements, fission
counter traverses, Roasi-alpha measurements, sodium
activation, and natural and enriched uranium foil mea-
surements. (auih)

265.

44925 (ANL-6923(p.14-45)) LIQUID-METAL-COOLED
REACTORS. (Argonne National Lab., Il.).

Studies of Assembly 45 in ZPR-III are described. Data
on the critical material and physical parameters of ZPR-1X
Assembly 4 are tabulated along with data on the central
worth coefficicnts on several metallic and ceramio mate-
rials and separated W isotope samples. Investigations are
reported on the properties of U~ Pu~fissium alloys, Ti—-V
Jacket materials, radiation effects on Nb--Zr-clad U—-Pu—
fissium alloys, fabrication and properties of fuel elements
for zero-power reactors, fabrication of Doppler test ele-
ments, development of Pu~U~C fuels, corrosion of Croloy
in high-temperature air, reactions of Cd—Mg— Zn alloys
with UyOy at 600°C, distribution of Pu between Mg-Zn
alloys and molten chloride galts, hcad-end treatment of
refractory fuels, and sodlum coolant chemistry, Other
work is reported on devclopment and operation of EBR-1]
and FARET. (J.R.D.)

266.

13234 (CONF-187-35) BUCKLINGS, DISADVANTAGH
FACTORS, AND 6 MEASUREMENTS IN SOME UNDER-
MODERATED SLIGHTLY ENRICHED CORES. Q. L. Bair!
and A. R. Boynton (Argonne National Lab., Il1.). [1963].
Contract (W-31-108-eng-38}. Sp.

From American Nuclear Soclety Meeting, New York,
Nov. 1963.

The critical U?* mass for light-water-moderated, fully-
reflected, slightly-enriched, oxide-fuelled cores with
H/U™ atom ratios of 1 to 5 were determined. Bucklings
were obtatned and compared with theoretical values, Cal-
culations {ndicate that the buckling is lowered by about 3"
for Al-clad vs unclad fuel, The U?8/U?% fission ratio was
also measured and compared with theory. The disad-

L7
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vantage factor and the epicadmium/subcadmium U? fis-
sion ratio were measured by the Integral techalque. The
disadvantage factors disagree with calculations by Penning-
ton. (D.C,W.)

267.

1229 (CEA-2309) PROSERPINE MASSES CRITIQUES
EN URANIUM 235 ET ETALONS DE REACTIVITE. (PROS-
ERPINE—Critical Masses with Uranium-235 and Reactiv-
ity Standards). J. Bertrand, J. P. Brunet, R, Caizergues,
C. Clouet d'Orval, J. Kremser, and P. Verriere (France.
Commissariat 2 1'Energie Atomique. Centre d’Etudes
Nucléaires, Saclay). 1963. 43p.

The critical mass for the PROSERPINE reactor was
measured as a function of the solution height in the tank,
with various solution conceantrations. A reactivity standard
wasg then obtained by a boron poisoning technique. The re-
lation to the reactivity of control rod displacement, self-
shielding of two control rods, and rise of the solution level
over the critical level was determined. (auth)

268.

38304 (A/CONF.28/P/3G62) NEUTRON PHYSICAL
CHARACTERISTICS OF U + Be AND U + BeO SYSTEMS.
I. 1. Bondarcnko, V. P. Garin, R. K. Goncharov, et al,
(U.S.S.R.). May 1964, 22p.

For near-homogencous systems with highly enriched
uranium, critical parameters, neutron spectra, reflector
cffects, dynamics, and control-component effcctiveness
at various positions were investigated experimentally
for varying fissionable material concentrations and gcome-
tries. Multi-group methods of calculation for these as-
semblies were corrected on the basis of the experimental
data. For hetcrogencous lattices using natural and slightly
enriched uranium, experiments included the investigation
of the critical lattice paramcters (K. and its cofactors)
and the space-cnergy distribution of the neutrons, using a
mcchanical sclector. Contribution to K. from (n,2n) and
{y,n) reactions on beryllium is assesscd. For pure mod-
erators, cxperimental results for neutron ages, square
diffusion lengths, and diffusion constants are given. Cal-
culation results showing the importance of the (n,2n) pro-
cess in neutron multiplication are presented. (M.J.T.)

269.

37886 (A/CONF.28/P/84) CRITICALITY STUDIES.
Denis Bretoh, Christian Clovet d’Orval, and Pierre Le-
corche (France. Commissariat & l'ﬁnergle Atomique,
Paris). May 1964. 15p.

Critical masses of plutonium and uranium solutions In
cylinders, annular vessels, and plates were measured un-
der various conditions of concentration, reflection, and
interaction. Physical measurements such as spectra and
reactor noisc were also carried out. Various computation
methods (diffusion, transport, and Monte Carlo) were de-
veloped, and results compared with experiment. The stud-
fes were applied to safety design and control of industrial
plants, (M.J.T.)

48

270.
42715 (CEA-R-2453) EXPERIENCE DE CRITICITE
SUR UNE SOLUTION DE POLUTONIUM ET D'URANIUM
ENRICHI A 90%. RESULTATS EXPERIMENTAUX ET
CALCULS CONCERNANT LA CUVE N’ 2 (¢ = 300). (Criti-
cality Experiment on a Solution of Plutonium and of 90%
Enriched Uranium. Experimental Results and Calculations
on Tank Number 2 (¢ = 300 mm)). Jean G. Bruna, Jean-
Paul Brunet, Christian Clouet D'Orval, and Jacques Krem-
ser (France. Commissariat 3 I’Energie Atomique. Centre
d’Etudcs Nucléaires, Saclay). June 1964. 26p.
Experiments on plutonium and 90% enriched uranium
solutions were made in the ALECTO reactor with a tank of
external diameter 300 mm. Various geometries were
tested for variable concentrations of fissionable salts. The
critical mass was studied as a function of the concentration
in varfous reflector conditions (water, concrete, wood) and
the experimental values were compared with calculated
values. The effects of cadmium as a reflector and of the
stainless steel tank were also studied. Measurements of
/1, ratio of the effective fraction of delayed neutrons-to the
average lifetime of the neutrons in the reactor, were car-
ried out. (auth)

271.

42714 (CEA-R-2452) PROSERPINE — PLUTONIUM-
239. PROSERPINE— URANIUM-235. COMPARAISON
DE RESULTATS EXPERIMENTAUX. (PROSERPINE—
Plutonfum-239., PROSERPINE — Uranfum-235, Com-
parison of Experimental Resuits). Jean-Paul Brunet,
Robert Caizergues, Christain Clouet D'Orval, Jacques
Kremser, Jean Moret-Bailly, and Phillppe Verriere
(France. Commissariat a I'Encrgic Atomique. Centre
d'Ftudes Nucléaires, Saclav). 1962, 86p.

The PROSERPINE homoguncous reactor consists of a
tank, 25 ¢m dia and 30 ¢m high, surrounded by a com-
posite reflector made of beryllium oxide and graphite.
In this tank plutonium or 905 cnriched urinium solutions,
the {issile substances being in the form of a dissolved
sult, can be made critical. In varying the concentration
of the solution, critical masscs were studied as a func-
tion of the level of the liquid in the tunk. The minimum
critical mass is 256 + 2 gm for pilutonium and 409 ¢ 3
gm for uranium-235. In the range of the critical concen-
trations studied, the neutronic properties of fissionable
solutions of plutonium and enriched uranium were com-
parcd for identical geometries, (auth)

272.

16736 (HW-79413) DETERMINATION OF THE RELA-
TIVE WORTH OF PLUTONIUM ATOMS TO U ATOMS
IN HOMOGENEOUS UOy-WATER MIXTURES, L. L. Car-
ter (General Electric Co. Hanford Atomic Products Oper-
ation, Richland, Wash.). Oct. 30, 1963. Contract AT(45-
1)-1350. 11p.

The limiting enrichment of uranium for criticality and
the {tmiting atomic ratios of Pu-to-natural uranium con-



taining 0, 5, 10, and 15% Pu?*? were determined by Monte
Carlo techniques for UQ; —water mixtures. The Monte
Carlo results predict an infinite multiplication factor of
unity for a 1.001 + 0,026 wt % enriched U0y - H,O mixture,
This compares favorably to the experimentally deter-
mined limiting critical enrichment of 1.034 &+ 0.01 wt %
U {n the uranium. The Monte Carlo and multigroup cal-
culations indicate that natural uranium UQy - H;O mixtures
with a plutonium-to-uranium atomic ratio of less than
0.00155 2 0.00012 should have & k_ of less than unity when
no Pu?®? (g present. The relattve worth of piutonfum atoms
to U atoms from a reactivity standpoint with no Pu%?
present is 1,90 + 0.14. This ratio changes rapldly with
the percent of Pu®? that is prescnt in the Pu. (P.C.H.)

273.

42936 (TID-7050(p.1148-1218)) HIGHLY ENRICHED
CLEAN CRITICAL EXPERIMENTS AT AMBIENT TEM-
PERATURES. D. R. Connors (Westinghouse Electric Corp.
Bettis Atomic Power Lab., Pittsburgh).

Experiment and theory are compared for critical as-
gsemblies of a simplified geometry, which is clean of an
axial inhomogeneity due, for example, to the partial with-
drawa!l of the safety rods. Results are given for clean
critical slab experiments for small-bundle box geometry
and repeating plana geomotry for metal-water systems,
and for plastic-moderated critical experiments. (R.E.U.)

27%.

30963 AN ANALYSIS OF 23 ZPR-III FAST-REACTOR
CRITICAL EXPERIMENTS, Willlam G, Davey {(Argonne
National Lab., Idaho Falls, Idaho). Nucl. Sci. Eng,, 19:
259-73(July 1964).

Over fifty fast critical agssemblies were studied in the
Zero Power Reactor-III (ZPR-IIT), All of these assemblies
were fueled with 2**U and reflected with depleted uranium;
the core volumes ranged from 2 to §60 liters and the criti-
eal manasy eanged frorm 28 to 680 kg of U, The experi-
mentdl characteristics of a representative group of 23 of
these assemblies {n which oxide, carbide, and metallic
fuels were simulated were compared with calculated values,
The parameters studied were critical sfze, central fission
ratios, prompt-neutron lifetimes and the reactivity effects
of subetitution of various materials st the reactor center.
(muth)

275.

37867 (A/CONF.28/P/381) THE CRITICAL PA-
RAMETERS OF AQUEOUS SOLUTIONS OF UO,(NOy),

AND NUCLEAR SAFETY. B, G. Dubovskil, A, V. Kamaev,
V. V. Orlov, G. M. Vladykov, V. N. Gurin, F. M. Kuznet-
sov, V. P. Kochergin, I. P. Markelov, G. A. Popov, and

v. J. Sviridenko (U.S.S.R.). May 1964, 18p.

Experimental and theoretical investigations on critical
parameters of uranium salt aqueous solutions with 90, 10,
or 5 per cent enrichment are described. These investiga-
tions were carried out for determination of nuclear safety
conditions and for studies of homogeneous reactor phys-

Critical Experiments 273-277

{cs. Critical volumes of the solutions were determined at
various uranfum concentrations in the range of 30450 g/l.
Extrapolation lengths and effective additions of various
reflectors were determined during experiments, The ex-
perimental results obtained for cylinder and rectangular
cores by transformation of geometrical parameters using
the extrapolation length and effective addition of light wa-
ter reflector, were recalculated for cores having shapes

of a sphere, infinite cylinder, and infinite flat layers. (auth)

276.

18613 CRITICAL PARAMETERS OF AQUEOUS
URANYL NITRATE SOLUTIONS, V. G. Dubovskii, A. V.
Kamaev, F. M. Kuznetsov, G, M. Vladykov, G. A. Popov,
and Yu, D, Palamarchuk. At, Energ. (USSR), 16: 21-5(Jan.
1864). (In Russian)

The oritical volumes of aqueous solutions of UQ,;(NOy),
solutions containing 90% enriched 2**U were determined on
arrays containing spheres, cylinders, and rectangular par-
alielepipeds, assembled with and without water reflectors.
The walls were made of 1 to 1.5 and 3-mm thick stainless
stecl shecets; the U concentration of the solution was varied
from 36 to 460 g/1, correspondling to a variation of the ratlo
of the H to the U nuclel, p,,/p;—z35, from 780 to 50. The
experiments without reflector were carried out in cells,
the concrete walls of which were at least 2 m from the
assembly. The thickness of the reflecting water layer was
at least 20 cm. No corrections were made for the tempera-
ture of the solution which varied from 15 to 21°C. An excess
of 13.8 g of HNOy was added for each 100 g of U per liter of
solution. By transforming the geometric parameters, the
dimensions of the system consisting of a sphere, cylinder,
and an infinite flat slab were obtained. For the aqueous
UO,(NGy), solution the following critical parameters were
obtained: critical volume, 8.4 liter; critical mass, 0.85 kg
of 2%y; diameter of the Infinite cylinder, 16.7 cm; and thick-
ness of the Infinite slab, 6.9 cm. (TTT)

277.

44968 (AAEC/E-123) BUCKLING AND INTEGRAL
SPECTRUM MEASUREMENTS IN U235/BcO SUBCRITI-
CAL ASSEMBLIES. P, Duerden, D, B. McCulloch, and
E. Brittliff (Australia. Atomic Energy Commission Re-
search Establishment, Lucas Heights, New South, Wales).
July 1964, 34p.

The materials buckling of four BeO-moderated U-235/
aluminum alloy fueled systems having BeO/U-235 ratios
of 1465, 2930, 5860, and 8790 were measured by the expo-
nential method, Relative fission rates of U-235, U-233, and
Pu-239 were also measured in the equilibrium spectrum
region of the same assemblies. The experiments are de-
scribed {n detail, and the results compared with the pre-
dictions of a simple spectrum model (Westcott) pending
analysis using more complex calculational models. (auth)

L9
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278.

24845 (EURAEC-992) PLUTONIUM RECYCLING.
Quarterly Report No. 13 (Suppl.). (France. Commissariat
a I'Energle Atomique, Paris). 1863. Work Performed
under United States — Euratom Joint Research and Devel-
opment Program. Contract 037-60-12 RDF. 14p. (A
transiation). .

A summary is presented of studies of: natural U and
Pu-~U fuels; graphite thermal columns; critical param-
eters; and operations in the French assemblies Aquilon,
Marius, and Minerve. (T.F.H.)

Y

279.

40213 {LA-1356(Del.)) PRECISION CRITICAL-MASS
DETERMINATIONS FOR ORALLOY AND PLUTONIUM

IN SPHERICAL TUBALLOY TAMPERS. G. E. Hansen
and D. 2. Wood (Los Alamos Scientific Lab., N. Mex.).
Feb, 1, 1852, Contract {W-T7405-eng-36]. 19p.

The results of precision delayed-critical-mass mea-
surements on high density and high °U concentration
oralloy cores close tamped in spherical tubatloy shells
are given, The six critical-mass points obtained aliow a
reliable M. vs Tu tamper thickness curve to be plotted.
The results for Oy (93.8%), p = 18.75 gms/cm?® are:

Tu thickness

(in): 0 0.695 1.76 3.525 3.925 9.0
Oy critical
mass (kg): 51.8 36.2 26.5 20.5 19.76 11.36

In addition, the M of Pu in a Tu tamper thickness of
4.603th in, was measured and found to be ~8.28 kg. (auth)

280.

26873 "EXPONENTIAL AND CRITICAL EXPERIMENTS.
VOL. 1. Proceedings of the Symposium held in Amsterdam,
Netherlands, 2-6 September 1963. (International Atomic
Energy Agency, Vienna). Proceedings Series. Feb. 1964.
483p. (STI/PUB/79(Vol.l)); (CONF-133). $10.00; Sch
210,-; 60s.8tg; F.fr. 40,-; DM 35,~(IAEA).

Separate abstracts were prepared for 10 of the 21 papers
preseuted; 11 were previously included in NSA (17: 42220,
42221, 42222, 42224, 42225, 42236, 42238, 42382, 42385,
42386, and 42387). (R.E.U.)

281.

26881 EXPONENTIAL AND CRITICAL EXPERIMENTS.
VOL. II. Proceedings of the Symposium held in Amsterdam,
Netherlands, 2-6 September 1963. (International Atomie
Energy Agency, Vienna). Proceedings Series. Feb. 1964.
619p. (STI/PUB/79(Vol.IN); CONF-133). $12.00; Sch
252,~; 72s.stg; F.fr 48,-; DM 42,-(IAEA).
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282,

33026 EXPONENTIAL AND CRITICAL EXPERI-
MENTS. VOL. II. Proceedings of the Symposium held
in Amsterdum, Netherlunds, 2-6 September 1963. (Inter-
national Atomic Energy Agency, Vienna). Proceedings
Series. Apr. 1964. 485p. (STI/PUB/79(Vol.[)); (CONF-
133). $10.00; Sch 210,-; 60s.stg; F.[r. 40,-; DM 35,
(IAEA).

Separate abstracts were prepared for 16 of the 25 papers
included; 9 were previously abstracted for NSA (17: $20086,
42219, 42223, 42229, 42230, 42233, and 42235; 18: 1236 and
7898). (R.E.U.)

283,

38332 (A/CONF.28/P/878) EXPERIMENTAL STUDY
OF CRITICAL SYSTEMS WITH Li'H AND ZrH; ¢ MOD-
ERATORS. V. A. Kuznetsov, Y. A, Prokhorov, 1. 1. Zak-
harkin, I. E. Somov, and V. G. Maltsev (U.S.S.R.). May
1964, 18p.

Critical parameters were determined experimentally
and corrections were considered for lithium-hydride and
zirconium-hydride moderators on the PF-4 zero-power
assembly. Neutron energy spectra were measured in the
critical assembly with zirconium hydride moderator; from
given flux distributions, it is concluded that neutron den-~
sity can not be described in terms of a Maxwell distribu-
tion. (M.J.T.)

28h.

36781 (HW-81659(p.26-32)) AN ANALYSIS OF URA-
NIUM FUELED- LIGHT WATER MODERATED CRITICAL
EXPERIMENTS. R. D. Liikala, J. R, Worden, and W, A,
Reardon (General Electric Co. Hanford Atomic Products
Operation, Richland, Wash.).

A detailed analysis of five uranyl! nitrate critical solu-
tion experiments and six 2,70-wt % enriched-uranium-
dioxide critical experiments has been made. The critical
solution experiments were analyzed to determine the reli-
ability of the uranium cross section data utilized, thereby
eliminating one of the potential uncertainties in the analysis
of the heterogeneous experiments. The description of the
methods utilized in these analyses together with the resuits
are described. (auth)

285.

32 CRITICAL EXPERIMENTS AND CALCULATIONS
WITH ANNULAR CYLINDERS OF U((93.2) METAL. J. T.
Mihalczo (Oak Ridge National Lab., Tenn.). Trans. Am.
Nucl. Soc., 6: 217-18(Nov. 1963).




286.
967 {ORNL-3499(Vol.1){p.49-50)) PROMPT-
NEUTRON DECAY CONSTANT VS BUCKLING FOR
HYDROGEN-MODERATED 3% UBY-ENRICHED URANIUM.
J. T. Mihalczo {Oak Ridge National Lab., Tenn.).
Prompt-neutron decay constants were measured as a
function of buckling for unreflected parallelepipeds of &
homogeneous mixture of 8 wt % paraffin and 92 wt % UF,
in which the U®® enrichment was 3.00%. The decay con-
stants were determined by the pulsed-neutron technique,
and the buckling valucs were computed using the measured
extrapolation distance for one size and the variation of the
extrapolation distance that was obtained from S,transport
theory calculations. (auth)

287.

34494 (CEA-R-2495) EXPERIENCES DE CRITICITE
SUR DES CYLINDRES ANNULAIRES CONTENANT DES
SOLUTIONS DE PLUTONIUM. (Criticality Experiments
with Annular Cylinders Containing Plutonium Solutions).
Michel Molbert, André Sauve, Michel Houelle, and Edouard
Deligat (F}'ance. Commissariat & l’énerg!e Atomique.
Centre d’Etudes Nucléaires, Saclay). June 1964. 59p.

Preliminary results are given from criticality analyses
of annular cylinders containing plutonium solutions. Re-
sults are plotted for cylinders with light water reflectors,
cadmium screens, and plutonium concentrations of 42.3 to
104.1 g/1. (R.E.U.)

288.

1284 (LA-2284) NUCLEAR PROPULSION TEST RE-
ACTOR KIWI-A NEUTRONIC STUDIES. J. D. Orndoff and
J. C. Hoogterp (Los Alamos Scientific Lab., N. Mex.).
Sept. 1958. Contract W-7405-eng-36. S53p.

Critical conditions were obtained for a series of ura-
nium - graphite fueled assemblies in the C/Oy range 150 to
500 with thick graphite reflectors and Be or D,0O islands.
Perturbations were studied in order to find the effect on
reactivity of geometrical changes and engineering features.
Information from these studies was used to develop a
mockup of an optimum reactor geometry for the first rocket
reactor test device, Kiwi-A. Studies on a zero power mock-
up {Zepo-A) helped establish its design details. A cold
critical check was made of the Kiwi-A reactor. (auth)

289.

40212 (LA-1209) MEASUREMENTS ON UNTAMPED
ORALLOY ASSEMBLY. J. D. Orndoff and H. C. Paxton
{Los Alamos Scientific Lab., N. Mex.). Feb. 8, 1951.
Contract (W-7405-eng-36}). 33p.

The characteristics of an untamped pseudospherical Oy
assembly (about 98% critical) were surveyed. Rossi a
values were determined at two different neutron multipli-
cations, relative {ission rates in Oy and Tu were mea-
sured as a function of radius, and reactivity contributions
per gm-atom of Oy, Pu, Tu, Pb, Ag, Cu and !B were ob-~
tained at various positions. Results are considerably leas
reliable than corresponding data for assemblies operable
at delayed critical, (auth)

Critical Experiments 286-292

290.

2434 (LAMS-3087) LOS ALAMOS CRITICAL-MASS
DATA. H. C. Paxton (Los Alamos Scientific Lab., N,
Mex.). Apr. 1964, Contract W-7405-eng-36. 6lp,

Tabulated are critical masses of simple systems, which
have been measured at Los Alamos through the year 1963.
{auth)

291,
30958 (TID-7028) CRITICAL DIMENSIONS OF SYS-
TEMS CONTAINING U, Pu®® AND U3, H. C. Paxton,
J. T. Thomas, Dixon Callihan, and E. B. Johnson {Los
Alamos Scientific Lab., N, Mex. and Oak Ridge National
Lab., Tenn.). June 1964. Contract W-7405-eng-36. 150p.
A compilation of critical data obtained from experiments
performed since 1945 {s presented. The report supple-
ments the Nuclear Safety Guide [TID-7016{Rev.1)} and
shows the bases of the recommendations that appear in
the Guide. Conversions to standard geometries is shown,
Results are given for single units and multiple~unit ar-
rays. 130 references. [Table 4, p.34 —the last set of
data applies to an unreflected 16.2-in, diameter cylinder.]
(R.E,U.)

292,

28248 STUDY OF CRITICAL ASSEMBLIES WITH
BERYLLIUM MODERATOR. N. N. Ponomarev-Stepnoi
and S. S. Lomakin. At. Energ. (USSR), 16: 228-33(Mar.
1964). (In Russian)

Be-containing systems must be further investigated be-
cause the currently available data do not agree with the
theoretical calculations. The relationship between the neu-
trons originating from the Be(n,2n) reaction and from fis-
sion was examined by means of U—Be critical agsemblies,
built from 100 x 50 x 10 mm thick Be plates with a density
of 1.8 g/cm® and 100 x 100 x 0.5 mm fuel plates, consisting
of UyOqy with a B3y content of 1.34 g per element, and
fluorothene., The slowing-down length was determined up
to energy levels at which the transition to the thermal
neutron spectrum aund the fast neutron multiplication factor
must be taken into account because of the fission and the
Be(n,2n) reaction. The multigroup system of the neutron-~
physical constants used in the calculations yielded satis-
factory results, The experimentally obtained value of
7 = 90.1 cm?, including the thermalization range from 1.44
to 0.2 ev, allowed the slowing-down process of neutrons in
the Be to be defined more exactly. A value of y = 1,12 was
obtained, assuming the threshold value of the Be(n,2n)
reaction is 1.85 Mev. The effect of this reaction must be
taken into consideration when calculating for a Be-
containing system. (TTT)

51
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293.

25324 (K-1609) URANIUM DENSITY OF SYSTEMS °
INVOLVING MUTUALLY INSOLUBLE MATERIALS. Karl
E. Rapp and R. L. Smitherman (Oak Ridge Gaseous Diffu-
sion Plant, Tenn.). June 9, 1964. Contract W-7405-eng-
26. 18p.

Critical masses, as they apply to the gstablishment of
safe geometries, are altered by the involvement of hydro-
gen as a moderator. Theoretically, uranium compounds and
hydrogen compounds which exhibit mutual insolubility should
make proportional contributions to the composite uranium
density of any system wherein they are combined. The ura-
nium densities of four such systoms were determined ex-
perimentally and the results obtained support the validity
of the theory. Certain fundamental considerations were
examined, which are potential sources of error in the ap-
plication of these physical principles. (auth)

291,

28990 HOMOGENEOUS CRITICAL EXPERIMENTS
WITH PLUTONIUM/PLASTIC MIXTURES IN THE INTER-
MEDIATE ENERGY RANGE. C. R. Richey, J. D. White,

R. C. Lloyd, and E, D, Clayton (General Electric Co.,
Richland, Wash.). Trans. Am. Nucl. Soc., 7: 81(Junc 1964).

295.

11398 (HW-79054(p.54~63)) CRITICAL EXPERI-
MENTS WITH PuO,— POLYSTYRENE COMPACTS. C.R.
Richey, J. D. White, E. D. Clayton, S. R. Bierman, K. L.
Garlid, and D. R. Skeen (General Electric Co. Hanford
Atomic Products Operation, Richland, Wash.).

The critical dimensions and Pu masses for arrays of
PuQ,-polystyrene cubes with a Pu concentration of 1.14
g/cm? and a H/Pu atomic ratio of 15 were determined
using an approach to criticality technique with a split
table. Lucite reflectors were used in most measurements.
Temperatures in the core regions were also measured,
and neutron lifetimes in the arrays were obtained by noise
analysis and pulsed neutron experiments. Additionally,
temperature coefficfents were measured, and flux tra-
verses were ‘carried out. {D.C.W.)

296.

22850 (HW-80020(p.31-7)) CRITICAL EXPERIMENTS
WITH PuO,— POLYSTYRENE COMPACTS. C. R. Richey,
J. D. White, R. C. Lloyd, and E. D. Clayton (General Elec-
tric Co. Hanford Atomic Products Operation, Richland,
Wash.).

The compacts used in the experiments have a Pu con-
centration of 1.12 g/cm® and a H/Pu atom ratio of 15. The
density of the polystyrene is 0.931 g/cm’. The effects on
the criticality of arrays of the rubberized plastic coating
on each compact and of the fuel-removal safety and control
rods were determined. Comparative reflector savings for
water, Lucite, and a 3% enriched uranyl nitrate solution
were measured. The effect of core density change on the
criticality of a Lucite reflected prism was also investi-
gated. (D.C.W.)

52

297.

36783 (HW-81659(p.45-8)) CRITICAL EXPERIMENTS
WITH PuO,—- POLYSTYRENE COMPACTS. C. R. Richey,
J. D. White, R. C. Lloyd, and E. D. Clayton (General Elec-
tric Co. Hanford Atomic Products Operation, Richland,
Wash.).

Critical experiments on PuO,~polystyrene compacts
with a H/Pu atomic ratio of 15 are described. The Pu (s
2.2% M%py, Effects of a lucite reflector are taken into ac-
count. (T.F.H.)

298,

9081 PARAMETRIC SURVEY OF CRITICAL SIZES.
William H. Roach (Los Alamos Scientslic Lab., N, Mex.).
Progr. Nucl. Energy, Ser. IV, 5: 505-33{1963).

A survey of critical sizes of simple geometric shapes is
presented from experiment and calculailon. An extension
to computational surveys is given from the DSN computing
scheme with a standard set of multigroup input parameters.
47 references. (R.E.U.)

299.

807 (LAMS-2955) CRITICAL DIMENSIONS OF
URANIUM(93.5)—-GRAPHITE- WATER SPHERES, CYL-
INDERS, AND SLABS. William R. Stratton (Los Alamos
Scientific Lab,, N, Mex.). May 1962, Contract W-7405-
eng-36. 36p.

A parametric study of the critical dimensions of
U(93.5)—graphite—water spheres, slabs, and cylinders
is presented. The data were obtained by application of the
LASL DSN code and include five different loadings of ura-
nium in graphite; the range of moderation as caused by
water is complete. Both unreflected and water-reflected
systems are considered. (auth)

300.

384651 INVESTIGATIONS ON THE ZR-1 CRITICAL
ASSEMBLY. F, Szabo, Z. Gyimesi, T. Barta, L. Turi,
and J. Vigassy (Central Research Inst. for Physics, Buda-
pest). Rev. Phys., Acad. Rep. Populaire Roumaine, 6:
Suppl., 403-14(1961).

A summary is presented of the results of measurements
made on the ZR-1 critical assembly. The purpose of the
measurements was to provide a basis for research on or-
ganic moderators. Critical masses for various H/?3¥U
ratios were determined directly. Flux distributions were
measured in various lattices, and the temperature depen-
dence of reactivity tn various lattices was investigated.
(T.R.H.)



301.

33013 (A/CONF.28/P/265) FAST CRITICAL EX-
PERIMENTS AND THEIR ANALYSIS. F. W, Thalgott (Ar-
gonne National Lab., Idaho Falls, Idaho), J. K. Long, W. G.
Davey, W. Y. Kato, S. G. Carpenter. H. A. Morewitz, and
G. H. Best. 15p.

Prepared for the United Nations Third International Con-
ference on the Peaceful Uses of Atomic Energy, 1964.

A review of Pu- and Th-cyg:le fast critical agssemblies is
presented. Operations of ZPR-1II, ZPR-VI, the Epithermsl
Critical Experimental Laboratory facility, aod LAMPRE-I
are reported. (T.F.H. .

302.

1210 (KAPL-M-SW-3) CATALOGUE OF SHA EX-
PERIMENTS AND CALCULATIONS, 8, Weinstein, R, Bo-
bone, and F. Feiner (Knolls Atomic Power Lab,, Schenec-
tady, N. Y.). July 2, 1963. Contract W-31-109-eng-2.
49p.

The results of experiments performed to determine the
critical configurations of a solid homogeneous assembly
with an assortment of reflectors and internal neutron ab-
sorbers are presented. The configurations were repre-
sented in few group neutron diffusion models, and eigen-
value calculations were performed. The experiments and
calculations are compared, and the effects of the nuclear
data and computational model are discussed. (auth)

303.

28982 NEUTRON-SPECTRUM MEASUREMENTS IN A
(UF, + PARAFFIN) MULTIPLYING ASSEMBLY. J. C.
Young, J. M. Neill, and J. R. Beyster (General Atomics
Div., General Dynamics Corp., San Diego, Calif.). Trans.
Am. Nucl. Soc., 7: 71-2(June 1964).

1965
30k.

25685 (HW-84369(p.25-33)) U—-Al-POLYETHYLENE
EXPERIMENT IN THE PCTR. D. G. Albertson (General
Electric Co,, Richland, Wash, Hanford Atomic Products
Operation).

The first of a series of experiments which simulate ho-
mogeneous, light-water-moderated U and Pu systems was
completed in the PCTR. The principal components for the
experiment were U—Al (33 wt % U, enriched to 93.0 wt %
38y, pure polyethylene, and borated polyethylene (0.8 wt %
B). A determination was made of the B concentratton nec-
essary to reduce the value of the infinite multiplication fac-
tor (k) to unity. The atomic ratio of H to 23U was 214;
the critical value of the atomic ratio of B to U was de-
termined to be 0.119. (auth)

Critical Experiments 301-308

305.

45522 (AE-195) EXPERIMENTAL STUDIES ON AS~
SEMBLIES 1 AND 2 OF THE FAST REACTOR FRO, PART
1. Andersson, T, L.; Hellstrand, E.; Londen, S-O.; Tiren,
L. 1. (Aktiebolaget Atomenergi, Stockholm (Sweden)).

Aug, 1965, 48p. Dep, mn.

FRO is a fast zero power reactor built for experiments
in reactor physics. It is a split table machine containing
vertical fuel elements. 120 kg of 2%U are avallable as fuel,
which is fabricated into metallic plates of 20% enrichment.
The control system comprises § spring-loaded safety ele-
ments and 3 + 1 elements for startup operations and power
control. The reactor went critical in February 1964. The
first assemblies studied were made up of undiluted fuel into
a cylindrical and a spherical core, respectively, surrounded
by a reflector made of copper. Some experiments made on
these systems are described. Primarily, critical mass de-
terminations, flux distribution measurements and studies
of the conversion ratio are dealt with, The measured quan-
tities were compared with theoretical predictions using
various transport theory programs (DSN, TDC) and cross
section sets. The experimental results show that the neu-
tron spectrum In the copper reflector is scfter than pre-
dicted, but apart from this discrepancy agreement with
theory was generally obtained. (auth)

306.

35604 (ANL-7045(p.1-23)) LIQUID-METAL COOLED
REACTORS. (Argonne National Lab., 0l.).

Operation and maintenance of EBR-II are described,
and design and development of FARET control drives,
instrumentation, and static vessels are discussed. Investi-
gations of Na-air reactions are described. FARET reac-
tivity using carbide-fueled cores was investigated. Doppler
experiments with ZPR-3 Assembly 45 are reported. As-
sembly #6 was reloaded in the ZPR-9 facility. Data on
critical properties of assembly 6 are included. Design
work on ZPPR {s summarized. Development of refractory
alloys for use in O,~contaminated Na is discussed along
with progress in fast reactor fuel processing. (J.R.D.)

307.

47989 (ANL~7090, pp 1-29) LIQUID-METAL~COOLED
REACTORS, (Argonne Natfonal Lab., Il.),

Progress on the reactor development program is re-
ported. Various aspects of the following reactor programs
ire discussed; EBR-II, FARET, ZPR-6, ZPR-9, and ZPPR.
Ooppler measurements and the fat-man effect are given for
the ZPR-6. Critical masses of the ZPR-9 assembly accord-
ing to reflector thickness are given. Further developments
in fast reactor fuels are discussed. (M.O.W.)

308.

25246 (HW-84369(p.53-4)) UNREFLECTED CRITI~
CAL MASS OF Pu® METAL. L, L. Carter (General Elec-
tric Co., Richland, Wash, Hanford Atomic Products Opera-
tion).

A series of Monte Carlo calculations was carried out to
determine the bare spherical critical masses of 238Py and
3Py in metallic form. A summary of the Monte Carlo re-
sults is included. (J.R.D.)

23



Critical Experiments 309-3lL

309.

1 (RP1-328-20(p.1-8)) MULTIPLYING MEDIUM
NEUTRON SPECTRUM MEASUREMENTS. R. J. Cerbome,
% E. Slovacek, R. R. Fullwood, and E. R. Gaerttner (Rens-
wlser Polytechnlo Inst,, Troy, N. Y.).

Reduction and analysis of data obtained in measurememts
w2 cube of homogeneous *¥U fusl—zirconium oxide—

affin mixtures are reported. The data were collected

st the center and at the surface using the Poole technique
1o obtain the steady-state spectrum, and the pulsed linao-
puased chopper technique was used and to measure the
wymptotic spsctrum. (J.R.D.)

310.

18735 (HW-79572) STUDY OF THE CHAIN REACTION
;v PLUTONIUM. E. D, Clayton (General Electric Co.,
aichland, Wash. Hanford Atomic Products Operation).
~ov. 8, 1963. Contract AT(45-1)-1350. 39p. Dep.(mn);
$2.00(cy), 1(mn) CFSTIL

several hundred critical mass determinations were made
of plutonium solutions in a Critical Mass Laboratory. This
{sctlity is especially designed and equipped to handle
plutonium. A brief discussion is given of the experimental
wacllity, its special features, and of the critical assemblies
used in these experiments. Factors affecting criticality
wwe presented and critical data given for plutonium; a few
simple comparisons are made between plutonium and
asranium. The results of Monte Carlo calculations of k, 1,
f for U and Pu in water systems are presented. Experi-
mental methods of criticality measurement are discussed.
Nzuclear safety considerations and the need for critical
mass data are briefly reviewed. New critical data on an
intermediate spectrum critical assembly consisting of a
homogeneous mixture of plutonium dioxide in plastic are
presented. (auth)

311,

16437 (H\W-83603) PROGRESS IN PLUTONIUM
CRITICAL MASS PHYSICS. A Summary of Hanford
Laborator{es Achlevements in These Programs Under
General Electric, 1961-1964. E. D. Clayton (Hanford
Atomic Products Operation, Richland, Wash.). Oct. 1964.
Contract AT(45-1)-1350. 42p. Dep.; $2.00(cy), 1{mn)
CFSTI.

Technical accomplishments and relevant activities per-
formed in the Hanford Plutonium Critical Mass Laboratory
since 1961 are reviewed. Several hundred critical-mass
determinations have been made with plutonium in a Criti-
cal Mass Laboratory. This facility was specially designed
and equipped to handle plutonium. Nearly three-fourths of
the experiments were performed with plutonium nitrate
solutions; the others were performed with PuO,-plastic
mixtures (solids) using a remote split-table machine.
There have been no unusual incidents involving any of the
critical assemblies during the conduct of these experi-
ments. {(auth)

Sh

312,

47967 PLUTONIUM CRITICALITY EXPERIMENTS.
Clayton, E. D. (Battelle-Northwest, Hanford, Wash.).
Phys. Today, 18: 46-8; 50-2(Sept. 1965).

For both reactor design and safety in nuclear-fuel pro-
cessing, the masses, concentrations, and dimensions of
critical plutonium systems must be known. Behavior is
similar to that of uranium, but different enough that ex-
trapolation is difficult and experiments are necessary.
These experiments have examined criticality in water
solutions and plutonium assemblies. The reasons for plu-
tonfum study, critical mass, volume, and size, criticality
in #3%pu and 35U, plutonium isotopes, critical experiments,
and safety are discussed. (J.F.P.)

313.

42077 (ANL~7014) AN ANALYSIS OF SIX AETR FAST
CRITICAL EXPERIMENTS. Davey, Willlam G. (Argonne
National Lab., Idaho Falls, Idaho). Mar. 1965. Contract
W-31-109-eng-38. 23p. Dep. mn; CFSTI, $1.00 cy, $0.50
ma,

Atomics International has constructed a series of multi-
region fast-thermal critical assemblies as part of the
Advanced Epithermal Thorjum Reactor (AETR) program to
obtain data on the physics of ¥3U-Th-fueled reactors. In
each case, the central test region was of a composition ap-
propriate to a full-scale core. The physics data obtained in
8ix cores, where the test regions simulated the cores of
fairly large fast reactors, were analyzed using a cross-
section set previously used in an analysis of ZPR-III fast
critical assemblies. These data are central fiss{on ratios,
relative reactivities of certain materials, and the relative
importance of neutron sources of different energies.
Trends are identified in the differences between calculated
and measured data, and these are compared with similar
trends found in the ZPR-IIl assemblies. (auth)

314,

1839 (NAA-SR-7892) THERMAL NEUTRON SPEC-
TRUM EFFECTS ON CALCULATIONS FOR GRAPHITE
LATTICES. F. L. Fillmore (Atomics International. Div.
of North American Aviation, Inc., Canoga Park, Calif.).
Oct. 15, 1864, Contract AT(11-1)-Gen-8. 27p. Dep.;
$2.00(cy), 1(mn) OTS.

The effect of the thermal ncutron spectrum on the multi-
plication constant In calculations for graphitc~-moderated
lattices is examined. The point in question is not the the-
ory of calculating the spectrum but rather how to employ
spectrum results once they are obtained. The procedure .
for utilizing experimental flux measurements {s also ex-
amined, and formulas are developed consistent with those
of a commonly employed flux-averaging procedure for
lattices using theoretical flux results, The average neu-
tron velocity for each regton of the lattice cell appears
explicitly in these formulas. Results of calculations are
given for 6 lattice spacings for a typical uranium-
graphite lattice. Flux measurements are avilable for 3
of these spacings. Two essentially different calculational
methods are employed. Ore of these uses the same neu-
tron spectrum in all regions of the lattice cell while the
other uses a different spectrum in each region. The
latter method gives a harder spectrum in tho fuel than in
the moderator. Comparison of reactivity differences be-
tween these methods shows that takirg into account the
spectral hardening in the fuel reduces the calculated reac-



tivity by nearly 2 percent for the close lattice spacings.
This difference would be greater for blacker fuel elements
such as those employed in typical sodium-graphite reac-
tors. The need for an accuriate treatment of the thermal
neutron spectrum is demonstrated. In particular, it is
important to take into account the additional spectral
hardening in the fuel relative to that in the moderator.
The free-gas graphite scattering kernel with an effective
carbon mass that is dependent on the graphite tempera-
ture, and perhaps on the lattice spacing, is adequate for
this spectral hardening. (auth)

315.

8601 (NAA-SR-Memo-7891) MULTIGROUP CALCU-
LATION METHODS WiTH APPLICATION TO THE SGR
CRITICAL EXPERIMENT. F. L. Fillmore (Atomics Inter-
national. Div. of North American Aviation, Inc., Canoga
Park. Calif.). Sept. 1, 1964. Contract AT-11-1-GEN-8.
69p. Dep.(mn): $3.00(cy), 2(mn) OTS.

The adequacy of methods for treating certain features of
multigroup calculations in gruphite-moderated lattices
wag investigated. The features of most concern are: (1)
thermal neutron spectrum effects arising from the sepa-
ration of fuel and moderator; (2) resonance capture and
fisglon; and (3) fast fission. Methods applicable to homo-
genecus or nearly homogencous systems find extensive
use in practice. These methods are included iu the survey
in order to assess their reliability and to obtain results
that can be compared with results obtained from other
more complex procedures more appropriate for lattices.
The calculations are made for a set of critical assemblies
8o that experimental results are also available for com-
parison. An additional purpose of this report is to present
a reasonably detailed description of the multigroup meth-
ods being considered and to indicate points where improve-
ments appear to be warranted. Although certain improve-
ments may be difficult to implement, a better understanding
of the specific problem areas cannot help but contribute to
progress. It appears that one of the most significant de-
ficiencies in methods that employ a homogeneous model in
treating non-thermal groups is a large error in the treat-
ment of fast fission. The defect in reactivity is about' 4
percent for the lattices considered. This can be partially
corrected by means of a diffusion theory cell calculation,
but transport theory is needed in order to obtain good re~
sults. Another deficiency is encountered in methods that
homogenize the fuel and moderator in the calculation of
the thermal neutron spectrum. It was found that some of
the homogenizing methods examined introduced in some
cases errors of more than 2 percent in calculated reac-
tivities. This error is of opposite sign to that of fast fis-
sion. Shortcomings in the treatment of resonance capture
and fission were not found to contribute large errors in
the lattices studied. This is reasonable because all of
these lattices are well thermalized. Reactivity values ob-
tained with a flux-weighted, multigroup procedure are in
good agreement with measurements. (auth)

Critical Experiments 315-318

316.

19354 (ANL-6866) EXPERIMENTAL INVESTIGA-
TIONS OF SECONDARY CRITICAL CONFIGURATIONS
(ZPR-III ASSEMBLIES 27 AND 28). W, Gemmell, J. K.
Long, and W. P, Keeney (Argonne National Lab., Ill.).
Nov. 1964. Contract W-31-109-eng-38. 36p. Dep.;
$2.00(cy), 1{mn) CFSTL.

Two configurations of a fast reactor core following a
postulated accidental meltdown were investigated. The
configurations were chosen to represent nonuniform dis-
tributions of fuel in which calculations of flux and reac-
tivity worth could be compared with experimental values.
The first configuration represented a case in which the
center of a core had melted, and the top and center por-
tions had collapsed into a dense fuel mass in the bottom of
the reactor. The dense region is theu surrounded by an
annulus with the normal core composition, and this in turn
is surrounded by the normal blanket. The second con-
figuration represented a core in which vaporizing sodium
caused the expulsion of all maternial from the axis of the
core, and the annulus had melted and collapsed into a
dense ring of fuel. If these situations were encountered in
an actual meltdown, a secondary critical or supercritical
configuration of fuel could occur. The history of this sec-
ondary configuration would be governed by the spatial re-
lationships of the fuel worth, power distribution, and de-
gree of criticality. The relationship of the power and
fuel-worth distributtfons would determine if further mo-
tion of the fuel would result in an autocatalytic configura-
tion. The experiments in the Zero Power Reactor III
(ZPR-IU) provided fission-rate and reactivity-worth dis-
tributions, which may be used to evaluate calculational
methods designed to describe the history of possible acci-
dent configurations. (auth)

317.

42037 (BNWL~95, pp 4~17) REACTOR ANALYSIS.
COMPARISON OF MEASURED AND CALCULATED SPEC-
TRA AND AVERAGE REACTION RATES. Harris, R. A,;
Reardon, W. A. (Battelle-Northwest, Richland, Wash,
Pacific Northwest Lab.).

Measured thermal-neutron spectra for several homo-
geneous, light water and polyethylene moderated systems,
were compared to spectra calculated by theoretical meth-
ods presently in use. Average thermal group cross scc-
tions (chosen as cross sections for neutrons between 0 and
.683 ev) were obtained by Integrating energy-dependent
cross sections over the measured spectra. These were
then compared with the corresponding parameters obtained
using the theoretical spectra. (M.O.W.)

318.

31510 EXPERIMENTAL AND THEORETICAL STUDIES
OF HEAVY-WATER HOMOGENEOUS TWO-REGION SYS-
TEM. Jitsuya Hirota, Satoru Katsuragi, Reiko Saito, and
Takehiko Yasuno (Japan Atomic Energy Research Inst.,
Tokyo). J. Nucl. Sci. Technol. (Tokyo), 2: 132-40(Apr.
1965).

A series of critical experiments and theoretical analyses
was made on two-region systems in which a heavy water
solution of uranyl sulfate with 35U enrichment of about 20%
is surrounded by heavy water, poisoned with B or mixed
with ThO,. D-to-23°U atomic ratios in the core solutinns
ranged from 1000 to 4500, depending on the core diameter
and the blanket concentration. The theoretical effective
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multiplication factor is decreased by treating the leakage
of fast neutrons from the core rigorously and is increased
by using spatial-dependent effective cross sections. These
treatments are justified by the agreement found between
the calculated and measured values for the Cd ratio and the
thermal flux distribution. The disagreement seen in the ef-
fective multiplication factor between the theoretical and ex-
perimental values may be attributed to uncertainty in the
resonance integral of *35U. The discrepancy in the effective
multiplication factors does not exceed 1%, when the accepted
value of vl;-I, is reduced to a smaller value.- (auth)

319,

38141 CRITICAL MASS MEASUREMENTS FOR VARI-
OUS FUEL CONFIGURATIONS IN THE LASL D,0 RE-
FLECTED CAVITY REACTOR. Jarvis, George A.; Byers,
Cleo C. (Los Alamos Scientific Lab., N. Mex.). New
York, American Inst, of Aeronautics and Astronautics,
1965, Preprint ATAA Paper No. 65-555, 14p. $1.00.
(CONF-650610-2). ORINS

From American Inst. of Aeronautics and Astronautics,
Propulsion Joint Specialists Conference, Colorado Springs.

The gaseous core cavity reactor is receiving continuing
study as a possible basis for advanced performance nuclear
propulsion systems. For this reason the Los Alamos Sci-
entific Laboratory is operating a small cavity reactor, on
a low priority basis, to accumulate information on some
of the more important parameters for this type of reactor
system. The LASL cavity reactor consists of a cylindrical
cavity 40 inches in dtameter and 40 inches in length, sur-
rounded by a 20 inch thick D,0 reflector. For the initial
fuel loading, 93.1 235U metal foils lined the surface of the
cavity, The critical mass for this configuration was 5.7
kilograms of enriched uranium. Heating of the reflector
results in increased critical mass. The reflector D,0 was
heated through a range of about 40 degrees centigrade
sbove room temperature. Critical mass as a function of
reflector temperature is given. Measurements to ex-
amine consequences of a gaseous fuel shift were made.
The fuel penalty as a function of orifice diameter is also
given. J.F.P)

320.

3014 CRITICAL DIMENSIONS OF AQUEOUS UOQ,F,
SOLUTIONS CONTAINING 4.9% URANIUM-235-ENRICHED
URANIUM. E. B. Johnson and D, F. Cronin (Oak Ridge
National Lab., Tenn.). Trans. Am. Nucl. Soc., 7: 301-3
(Nov. 1964).

321.

4112 (CONF-651103—4) APPLICATIONS OF NU-
CLEAR SAFETY CRITERIA TO PLANT OPERATIONS,
Ketzlach, Norman (Atomics International, Canoga Park,
Callf)). [1964]. Contract AT(11-1)-Gen~8, 26p. Dep.
mn; CFSTI $2.00 cy, $0.50 mn,

For Presentation at IAEA Symposium on Criticality
Control of Fissile Materials, Stockholm.

Criticality parameters, developed by the use of conser-
vative calculational methods, 2re presented for uranium
carbide fuels. The method of analysis i3 outlined, together
with the application of the criteria developed to plant pro-
cessing conditions. A method is also presented for apply-
ing uranium metal-water data to other uranium fuels when
no other criticality data are available. (D.C.W.)

56

3e2.

29773 CRITICAL EXPERIMENTS IN SUPPORT OF
THE FIRST NERVA REACTOR. W. P, Kovacik, C. E.
Barksdale, W. D. Rankin, and W. E. Freidhof (Westing-
house Astronuclear Lab., Pittsburgh). Trans. Am, Nucl.
Soc., 8: 266-7(May 1965),

323.

19363 HOMOGENEOQUS CRITICAL ASSEMBLY WITH
PROFILED (SHAPED) FUEL LOADING. A. K. Krasin and
E. L. Inyutin. At. Energ. (USSR), 18: 175-7(Feb. 1965).
(In Russian)

A critical agsembly scheme for a six-zone zero-power
cylindrical reactor fueled with UO,(NOy), acidified with
nitric acid is described. Various concentration fuel de-~
livered through polyethylene tubes maintained the same
solution level {n each zone. The radial neutron flux distri-
bution in the active zone center was measured using indium
tracers. The reactor reached criticality at the active zone
level 39.6 = 0.1 cm which corresponds to the critical load
of 3250 + 30 g ¥5U. The diagram of radial neutron flux
measurements shows the presence of bursts in the thermal
neutron distributions which is characteristic of the multi-
zone systems. The coefficient of non-uniform fission dis-
tribution along the radius is equal to 1.19. The profiled
fuel loading law leading to a constant mean energy release
along the reactor radius was estimated on the basis of the
obtained data and on the assumption of weak thermal neu-
tron fleld variations. The diagram of thermal neutron flux
distribution and energy release for the given conditions is
included. (R.V.J.)

324,

29669 PATHFINDER CRITICALITY PREDICTIONS
AND MEASUREMENTS. Patrick Lacy (Allis-Chalmers
Mfg. Co., Bethesda, Md.), John Fisher, Richard Kern, and
Charles E. Larson. Trans. Am. Nucl. Soc., 8: 108-9(May
1965).

325,

254686 (NAA-SR-Memo-9977) CRITICAL EXPERI-
MENTS WITH DRIVEN UC FUEL IN A GRAPHITE MOD-
ERATED ASSEMBLY. D.W. Latham (Atotnics Intecna-
tional, Canoga Park, Calif.). Sept. 28, 1964. Contract
[AT(11-1)-Gen-8]. 8Gp. Dep.(mn); $3.00(cy), 2(mn) CFSTI.

Critical experiments were performed with graphite
moderated two-region cores consisting of a central test
region fueled with 24 uranium carbide elements and a driver
region fueled with uranium metal elements. The uranium
carbide elements consisted of eighteen fuel pins within a
stainless steel process tube with sodium filling the inter-
stices to mock-up the coolant. Three triangular lattice
pitches were studied. Within each lattice pitch, variations
in proposed control channel materials and locations were
studied. Results are given for two-region critical masses,
values of kg for subcritical loadings of the 24 yranium car-
bide fuel slements, and first ring and peripheral driver
element worths. Methods and results are presented in de-
tail in an effort to implement the analytical techniques used
in design calculations for advanced sodium graphite reactor
cores. (auth)



326.

38255 THE EFFECTS OF HOT HYDROGEN PRO-
PELLANT ON THE CRITICAL MASS OF GASEOUS NU-
CLEAR ROCKET CAVITY REACTORS. Latham, Thomas
$. (United Aircraft Research Labs., East Hartford, Conn.);
Herwig, Lloyd O. New York, American Inst. of Aeronau-
tics and Astronautics, 1965, Preprint AIAA Paper No. 65~
564, 20p. $1.,00. (CONF-650610-3). ORINS

From American Inst. of Aeronautics and Astronautics,
Propulsion Joint Specialists Conference, Colorado Springs.

Hot high-pressure hydrogen propellant in large reflector-
moderated, gaseous -fueled cavity reactors is shown to in-
crease critical masses by a factor of two or more relative
to the critical masses required when hot hydrogen is not
present in the cavity. Thermal neutron-flux distributions
within the cavity are shifted by energy up-scattering colli-
sions between the hot hydrogen and the thermal neutrons
flowing into the cavity from the reflector-moderator. For
low-energy neutrons, the probability for these energy up-
scattering collislons is enhanced by the thermal motion of
aydrogen at high temperatures. Critical masses are af-
fected largely in proportion to changes in the flux-weighted,
fuel-region cross sections, since the neutron-flux distri-
bution in the reflector-moderator is not strongly dependent
upon cavity conditions. Calculations were made for hydro-
sen pressures between zero and 1500 atm, for hydrogen
cemperatures of 20,000 and 60,000 K, for Pu-239 and U-233
‘vels, and for two different reflector-moderator configu-
rations. It was found that critical -mass increases were
‘es8 drastic for U-233 than for Pu-239 due to the presence
of fission resonances for U-233 in the 1.0 to 10.0 ev range.
3uth)

327. ‘
25245 (HW-84369(p.45-51)) CRITICALITY OF PLU-
TONIUM NITRATE SOLUTIONS IN SPHERICAL GEOME -
TRY. R.C, Lloyd, D. R. Skeen, and S. R. Bierman (Gen-
eral Electric Co., Richland, Wash., Hanford Atomic
Products Operation).

Critical experiments were continued with plutonium ni-
trate solutions (4.6% ?*°Pu) in spherical geometry. The
experimeantal vessel in current use is a 15.2-in,~dia stain-
less steel sphere (30.2 liter volume) having a wall thick-
pess of 0.048 in. Experiments were conducted with the
vessel reflected by water and concrete; experiments were
also made with the vessel unreflected. The concrete re-
flector was separated from the vessel by a 3%-in, air gap.
During the course of the experiments, the effect on criti-
cality of the vessel wall was evaluated. Gold foll traverses
were made of a number of critical solutions to determine
their respective critical bucklings. Also, pulsed neutron
gource measurements were made on a number of the as-
semblies. Neutron lifetime values are reported for the full
bare critical spheres, (auth)

328.

45537 PHYSICAL CHARACTERISTIC OF CRITICAL
ASSEMBLY WITH BeO MODERATOR. Lomakin, S. S.
At. Energ. (USSR), 19: 69-71(July 1965).

Studies intended for the determination of the neutron-
physics characteristics of a critical assembly with BeO
moderator are discussed. The geometry of the assembly,
using flat 25U fuel elements, is described. Results of mea-
surements are given for the dependence of the length of
the active zone with three layers of fuel elements on the
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geometry, the variation of the geometrical parameter y?

on the number of elements in a layer at constant fuel con-
centration, and the distribution of thermal neutron density
in a layer with three vertical fuel elements. The coefficient
of fuel self-screening was calculated by various methods,
including the Monte-Carlo method and the P; approxima-
tion, and compared with measurements. (M.J.T.)

329.

35706 (LA-3219) CRITICAL ASSEMBLIES OF FIS-
SIONABLE MATERIALS. Mills, Carroll B. (Los Alamos
Scientific Lab., Univ. of California, N. Mex.). Oct. 1959,
Contract W-7403-eng-36. 2Ip. Dep.; $2.00(cy), 1(mn)
CFSTI.

A number of critical assemblies were studied for pur-
poses of reactor safety and criticality evaluation. These
were H,O-moderated 233U, 2%y, and 23?Pu critical experi-
ments, and D,0, Be, BeO, and C moderated, enriched 235Uy
critical experiments that provided simple parametrics and
extremes in type. The atomic densities and dimensions
directly useful for computational purposes are listed for
fast-to-thermal-flux spectrum assemblies. (auth)

330.

31504 (LA-3221) REACTOR MINIMUM CRITICAL
DIMENSIONS., Carroll B. Mills (Los Alamos Scientific
Lab., Unlv. of California, N, Mex.). Oct. 1959. Contract
W-7405-eng-36. 52p. Dep.; $3.00(cy), 2(mn) CFSTI.
The parametric study of minimum critical reactor
dimension as a function of moderator, fissionable {sctope,
and size has been made, based on a consistent variety of
critical experiments. Minimum critical size and mass
have been computed for a range of concentration of 333y,
85y, and 9Py for H,0-moderated bare and reflected slab,
cylinder, and sphere geometries, as well as corresponding
results for 35U and heavier atom moderators D,0, Be,
BeO, and C. Some results are presented of the same sort
for D,O, Be, and C reflector-moderated reactors. (auth)

331.

40155 (LA-3229, pp 362-76) CRITICALITY. Mills,
C. B. (Los Alamos Scientific Lab., Univ, of California,
N. Mex.).

The effects of simple and complex geometries on critical
concentration are computed for 35U, The effects of dif-
ferent geometries on criticality are then pointed out for
the conceptually simplest situation, that of a single large
rocket power plant. Since criticality is closely connected
with rocket reactor design, an investigation of design ideas
is presented. (M.O.W.)

332.

42051 (UCRL-12013) PULSED NEUTRON MEASURE-
MENTS ON SOLID~-MODERATED, ENRICHED-URANIUM
SUBCRITICAL ASSEMBLIES. Morton III, J. R.; Gold-
berg, E. (Lawrence Radiation Lab., Univ. of California,
Livermore). July 1964. Contract W-7405-eng-48.- 16p.
Dep. mn; CFSTI, $1.00 cy, $0.50 mn.

Measurements were made of the prompt neutron decay
constant, alpha, for several subcritical assemblies. These
measurements included the determination of both the de-

o7
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layed critical alpha and the variation of alpha with buckling.
These near-homogeneous assemblies were BeO- or
graphite-moderated and were fueled with enriched uranium
(93.2% 2%U). The following moderator-fuel molar ratios
were studied: BeO/?U = 123, 247, 370, 493, 3830, and
C/¥Y = 1145. A method is described by which the data
can be used for a sensitive test of quality of the nuclear
crogs sections such as are found in multigroup diffusion
calculations. (auth) .

333.

17310 THE ADVANCED EPITHERMAL THORIUM
REACTOR (AETR) CRITICAL EXPERIMENTS. L. A.
Mountford and H. A. Morewitz (Atomics International,
Canoga Park, Calif.). Nucl, Sci. Eng., 21: 421-8(Apr.
1965).

M:luregion critical cores, built on a split-table assembly
machine, were used to investigate reactor compositions
typical of vpithermal and fast power reactors., The design
and operating features of the facility, constructed to study
the Th -23%U fuel cycle, are described. Criticality calculs-
tions were in good agreement with experimental values.
{auth)

33,

18736 (K~1629) MINIMUM CRITICAL CYLINDER
DIAMETERS OF HYDROGEN MODERATED U(4.9) SYS-
TEMS. C. E. Newlon (Oak Ridge Gaseous Diffusion Plant,
Tenn.). Mar. 15, 1965. Contract W-7405-eng-26. 13p.
Dep.; $1.00(cy), 1(mn) CFSTI.

From a review of recent experimental data for a homo-
geneous, hydrogen moderated and reflected U(4.9)O,F,
system, and correlation with 16-group transport theory
calculation, it appears that the minimum critical, infinite
length cylinder diameter is 12.1 inches for the hydrogen
moderated and reflected UFg system. The maximum ura-
nium density of the UF; is taken as 3.2 g. U/cc. Calcula-
tions indicate that the use of a 0.20 inch wall thickness
stainless steel or nickel container may increase the
assigned minimum critical cylinder diameter about 0.9
inch. (auth)

335.

16438 (ORNL-3714(Vol.[}(p.31-42)) CRITICAL EX-
PERIMENTS. (Oak Ridge National Lab., Tenn.).

Research summarics are preserted on critical experi-
ments using enriched U cylinders, critical dimensions of
eariched aqueous UO, F,, geometrically complicated en-
riched-U critical assemblies, critical experiments with
enriched U, prompt~neutron lifetime in critical U cylinders
HFIR critical experiments, reactivity effects of perturba-
tions in critical experiments, and neutron multiplication in
fissile material. References to publications in which the
research is described are included. (J.R.D.)

336.

29025 THE CRITICALITY OF PLUTONIUM-238.
Eric H. Ottewitte and Vahe Keshishian (Atomics Interna-
tional, Canoga Park, Calif.). Trans. Am. Nucl. Soc., 8:
201(May 1965). .

58

337.

17244 CRITICALITY. H. C. Paxtoa and G. R. Keepin
(Los Alamos Scientific Lab., N. Mex.). p.244-8¢ of **The
Technology of Nuclear Reactor Safety, Vol, 1.”* M.LT.
Press, Cambridge, 1964,

The relations of critical-assembly experience, both ex-
perimental and analytical, to reactor safety are studied.
An attempt is made to systematize the Information avail-
able. The use of the multiplicatfon factor as an index of
nuclear safety Is surveyed. Subcritical reactivity mea-
surements and critical and zero-power operation are
studied. Safety considerations for fuels outside reactors
are also studled. 100 references. (T.F.H.)

338.

315N (HW-84608(p.5-29)) A STUDY OF THREE
AQUEOUS HOMOGENEOUS PLUTONIUM NITRATE CRIT-
ICAL SPHERES. Reardon, W. A.; Thomsen, D. H. (Gen-
eral Electric Co., Richland, Wash. Hanford Atomic
Products Operation).

Two water-reflected 11,5-in.-dia spheres and a 15.2-in.-
dia sphere are used in criticality studies on plutonium
Mitrate solutions. Comparisons are given of the several
methods and models for calculating k.. The RBU code,
*lth its Monte Carlo routines and its diffusion theory code,
!s compared with the HRG-TEMPEST-SPECTRUM-HFN
scheme of cross section preparation and computation in a
multigroup, many-region, one-dimensional diffusion theory
caleulation, (T.F.H.)

339.

42038 (BNWL-95, pp 27-35) CRITICAL MASS PHYS-
ICS. CRITICAL EXPERIMENTS WITH PuO,-POLY-
STYRENE COMPACTS 2¥Pu = 8.0 PERCENT, H/Pu = 15,
Richey, C. R.; White, J. D. (Battelle-Nortbwest, Rich-
land, Wash. Pacific Northwest Lab.).

A series of critical experiments were completed with
bomogeneous PuO,-polystyrene compacts (hydrogen-to-
plutonium atomic ratio = 15) having 8.0% 29Pu. These
data are applicable to the intervening systems of wet
powders, precipitates, slurries, polymers, and other highly
concentrated plutonium mixtures encountered in chemical
plants prqcessing reactor fuels. (M.O.W.)

340.

43521 CRITICALITY OF HOMOGENEOUS PLUTO-
NIUM OXIDE-PLASTIC COMPACTS AT H:Pu =15,
kichey, C. R.; White, J. C.; Clayton, E. D.; Lloyd, R. C.
sucl. Sci. Eng., 23: 150-8(Oct. 1965). (BNWL-S5A-184).

Critical experiments were conducted with homogenecous
mixtures of PuO,-polystyrene (H : Pu atomic ratio of 15)
containing both 2.2 and 8.0% 2#%pPy. Criticality was deter-
mined for a series of Plexiglas reflected rectangular
prisms ranging from near cubes, to long columns, and to
thin slabs; bare arrays of near-cubic geometry were also
studied. Critical thicknesses were 16.09 % 0.41 and 5.99
0.10 cm, respectively, for the bare and reflected infinite
slabs of PuQ,-polystyrene containing 2.2% %Py, Corre-
sponding values for the 8.0% 24%Pu mixtures were 18.48 ¢
0.41 and 7.38 £ 0.09 cm. The infinite slab thiclnesses for
an cquivalent 2 Py-water mixture (H:Pu =15, p =1.62 g
Pu/cmd) were 11.66 % 0.30 and 4.38 + 0.08 cm, respectively,
for the bare and water-reflected slabs. Corresponding
critical radii for infinitely long cylinders were 10.52 % 0.16
and 6.54 x 0,14 cm; radii for critical spheres were 13.81 +
0.16 and 10.40 + 0.17 cm. (auth)



341,

29524 CRITICAL DIMENSIONS OF WATER-RE-
FLECTED SYSTEMS CONTAINING U-235- H,0- Zr,

G. P. Rutledge, F. A. Dobbe, and C. H, Price (Westinghouse
stectric Co., West Mifflin, Pa.). Trans. Am, Nucl, Soc,,
3: 211-12(May 1865),

342,

3531 CRITICAL MASSES AND BUCKLINGS OF Pu0; -
UO, ~H,0 SYSTEMS. L. C. Schmid, R. C. Liikala, W, P.
Stinson, and J. R. Worden (General Elec:ric Co., Richlaad,
Wash.). Trans. Am. Nucl. Soc., 7: 216(Nov. 1964).

343.
35855 CRITICAL ASSEMBLIES. Thalgott, F. W.

(Argonne National Lab., Idaho Falls, Idaho); Baker, A. R.;
Carpenter, S. G. p.225-43 of ANS-100.

Descriptions are given of ZPR-I1I, ZPR-VI], Zero Power
Plutonium Reactor, Epithermal Critical Experimental
Facility, ZEBRA (UK), VERA (UK), BFS (USSR), SNEAK
(Germany), and Masurca (France) critical assemblies. Stud-
ies in ECEF of the Advanced Epithermal Thorium Reactor
are described. The characteristics and operating parame-
ters of the critical assemblies are tabulated. (T.F.H.)

30,

10487 (LA-3166-MS) COMPUTATIONAL SURVEY OF'
HOMOGENEOUS WATER-MODERATED SYSTEMS. Peter
M. Wallis {Los Alamos Scientific Lab,, N. Mex.). Jan.
1964. Contract W-7405-eng-36. 41p. Dep.; $2.00(OTS).
The results of a calculational survey cover the critical

sizes of homogeneous water-moderated systems fueled

with 239py, 23U, and 235U (at various enrichments). Also in-
cluded are 25U enrichment values of water-moderated,
low-enrichment uranium mixtures for which k= 1. (auth)

345,

3545 OPERATIONAL MEASUREMENTS IN A TWO
REGION (FAST-THERMAL) CRITICAL ASSEMBLY. F.G.
Warzek, T. R. Jaworowski, and P. Meyer (General Elec-
tric Co., Pleasaaton, Calif.). Trans. Am. Nuel. Soc., 7:
252-3(Nov. 1934).

346,

38127 (HW-84608(p.77-9)) CRITICAL EXPERIMENTS
WITH PuO,- POLYSTYRENE COMPACTS, White, J, D.;
Richey, C. R. (General Electric Co., Richland, Wash,
Hanford Atomic Products Operation).

Critical experiments are carried out with PuO,- polysty-
rene compacts at a H/Pu atomic ratio of 15 using a split-
table device. The core material is composed of alternate
2-in. fuel cubes and 2-in. Plexiglas cubes. The core itself
has a H/Pu atomic ratio of 35. Criticality characteristics
are tabulated for the bare core and for various reflector
and interface configurations and materials. (T.F.H.)
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347,

14798 THEORETICAL ANALYSIS OF LIGHT-WATER
MODERATED REACTOR EXPERIMENT3. Kazuko Yama-
moto and Stoichi Terasawa (Hitachi Seisakusho Central
Lab., Japan). Hitachi Hyoron, 45: 911-15(June 1963). (In
Japanese) -

To evaluate reactor parameters, Deutsch’s analytic
method (Nucleonics, 15: 47(1957)) was expanded with re-
gard to the fast neutron fission effect, effective resonance
integral, Fermi age, economy of reflector, etc., and 2
survey code was prepared. A good agreement was shown
between experimental data and the theoretical computation
for the critical mass and lattice parameters. The temper-
ature constant was found to be very small, and it was con-
cluded that this analytic method was too simple to deal
adequately with it, (BBB)

1966
348,

36421 (AE-233) A SUMMARY REPORT ON AS-~
SEMBLY 3 of FRO. Andersson, T, L.; Brunfelter, B.;
Cecchi, P, F.; Hellstrand, E,; Kockum, J.; Londen, S-0,;
Tiren, L, I. (Aktiebolaget Atomenergi, Stockholm (Swe-
den)). June 1966, 35p. Dep. mn,

The third core of the zero energy fast reactor FRO con-
sisted of 20% enriched uranium diluted to 29 vol % with
graphite and had a volume of 50 liters. Like previous cores
it was surrounded by a thick copper reflector. Measure-
ments of critical mass, control rod reactivities, fine struc-
ture flux variations, and conversion ratios are summarized.
In particular, effects associated with the héterogeneous

arrangement of the uranfum and graphite plates are exam-
ined. (auth)

349.

8579 (BNWL~149, pp 48-56) CRITICAL MASS PHYS-
ICS. (Battelle-Northwest, Richland, Wash, Pacific North-
west Lab.).

Three separate papers are presented along with their re-
sults. Foil activation studles i{n two plutonium critical sys-
tems, Monte Carlo calculated values for the critical mass
of ¥%py as a function of hydrogen to fuel atomic ratios and
#9py enrichment, and resonance absorber admixed in the
moderator of heterogeneous arrays are the presented pa-~
pers, (M,O.W.)

350.

22383 (AEC-tr-6693) CALCULATIONS OF CRIT-
ICAL EXPERIMENTS ON ASSEMBLIES IN ZPR-3 WITH
THIE AID OF THE SYSTEM OF CONSTANTS FEI.  Baza-
zyants, N. O.; Zaritskii, S. N.; Troyanov, M. F. Trans-
lated for Argonne National Lab,, [1l., from Byull, Inform.
Tsentra Yadern, Dannym, 2: 247-80(1965).  39p.  Dep.
mn. CISTI $2,00 cy, $0.50 mn. JCL $3.60 s, $1.37 mf.
Critical experiments were made in 11 assemblies in
ZPR-3, simuliting metallic, oxide, carbide, and ceramic
cores of fast reactors of various volumes with uranium
ful. ‘The following characteristics of spherical assemblies
were measured and cialeulated; eritical mass {effective
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coclflicieat of multiplicution k g}, fission cross scction in-
dices a¥/of and reaetivity introduced by various samples,
R;, in the center of the assembly and lifetime of prompt
neutrons 1. (M.O.W.)

351.

{1079 ° THE ZERO-ENERGY EXPERIMENT FOR THE
WLTI-PURPOSE REACTOR (MZFR). Behrens, Ernst;
Gruen, Arnold E.; Ritz, Hilmar (Siethens-Schuckert Re-
smrch Center, Erlangen, Ger,), Siemens Rev,, 33: 179<
WMar, 1966).

The main objective of the measurements described, made
iring the zero-energy experiment, was the determination
W the properties of the completely loaded but cold reactor
vithout control rods. All measurements were performed in
critical or subcritical states which allowed reasonably ac-
curate extrapolation to obtain values for the state to be
studied. Two ways were used to obtain critical states; the
reactor core was reduced to a critical volume, and a strong
neutron absorber, such as boric acid, was added to the
moderator. The possibility of calibrating control rods by
boron substitution has, however, a decisive limit, namely
where the rod configuration under consideration has a re-
activity larger thaa the total excess reactivity of the re-
actor. One parameter determined by the zero-energy ex-
periment was the temperature coefficient which indicates
how much the reactivity changes when the reactor tem-
perature increases by 1°C. The value for the state under
consideration (full water level, nonpoisoned) was calculated.
The experimental and theoretical results for two critical
states and the theoretical curves for the atate under con-
sideration showed close agreement, pointing to a suffi-
ciently reliable theoretical temperature coefficient for the
state under consideration. Of the various other measure-
ments performed, one was the neutron density distribution
in a radial and axial direction. Other work included mea-
surements of the reactivity of the coolaunt, of the central
fuel element, and of many built-in devices. (BBB)

352,

18057 MONTE CARLO ANALYSIS OF SOME ENRICHED
25y FAST CRITICAL ASSEMBLIES. Benzi, V.; Cupini, E.;
De Matteis, A. (CNEN, Bologna). J.Nucl, Energy:

Pt, A and B, 20: 17-~24(Jan, 1966),

A Monte Carlo strategy adopted for an analysis of some
highly enriched 235U fast critical assemblies is briefly de-
scribed. Moreover a twenty-group cross section set for
MWy and B3Y giving a satisfactory agreement between the
results of calculation and experiment is reported. {auth)

323.

3369 (CEA-R-2814) ALECTO—RESULTATS DES
EXPERIENCES CRITIQUES HOMOGENES REALISEES SUR
LE ¥9py, 85y ET 3y, (ALECTO—Results Obtained with
Homogeneous Critical Experiments on #3%py, 35U and #3U),
Bruna, Jean-Georges; Brunet, Jean-Paul; Caizergues,
Robert; Clouet D’Orval, Christian; Kremser, Jacques;
Tellier, Henry; Verriere, Philippe (Commissariat a
1’Energie Atomique, Saclay (France), Centre d’Etudes Nu-
cleaires). 1965. 130p. Dep. mn.

The results of the homogeneous critical experiments
ALECTO, made on plutonium-239, uranjium-235, and
-233 are given. After a brief description of the equipment,
the critical masses for cylinders of diameters varying
from 25 to 42 cms are given and compared with other
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values (foreign results, criticality guide). Experimeats
relating to cross sections and constants to be used on
these materials are presented. Lastly, kinetic experi-
ments allow a comparison of pulsed neutron and fluctu-
ation methods. {(auth)

354,

14077 STUDY OF HOMOGENEOQUS CORE ASSEM-
BLIES USING PULSED NEUTRON SOURCES., Bruna,

J. G.; Brunet, J, P.; Buchet, J,; Houelle, M,; Tellier, H,
(Centre d'LEtudes Nucleaires, Saclay, France). pp 157-78
of ST/ PUB/104(Vol. 2). (In French).

The pulsed neutron technique was applied to the study of
light-water-moderated homogencous core assemblies. Us-
ing fissile materials in solution form it is easy to achieve
large variations in geometrical buckling and moderation
ratio. In the initial series of experiments, the fucl consisted
of @5y or MU in the form of uranyl nitrate. The solution
concentrations used varied from 44 to 326 g of uranium per
liter. Adoption of a coherent serics of cross sections made
it pussible to deduce, from the variations in the prompt
neutron decay constant as a function of geometrical buck-
ling, duata on the non-leukage probubility and the slowing-
down area, Effcctive cross scetions caleulated on the basis
of assimilating light water to a sceondary differential ther-
malizer were adopted. Interesting comparisons are made
possible by the use of two {issile materinls with markedly
different n and resonance capture values. In a sccond series
of experiments, devoted mainly to safely measures, the
maximum permissible concentrations in various contiiners
at processing plants were deduced by measuring the prompt
neutron decuy constants in weuak plutonium nitriate solutions.
fauth)

355.

36441 RESULTS OF HOMOGENEOUS CRITICAL EX-
PERIMENTS CARRIED OUT WITH ¥Ppy, 233y, AND 233y,
Bruna, J. G.; Brunet, J, P,; Caizergues, R.; Clouet d'Orval,
C.; Verriere, P. (Commissariat a I’Energie Atomique,
Paris), pp 235-48 of STI-PUB-114, (In French).

The propertles of 23¥Pu, 333U, and 35U were compared
on the basis of critical experiments carried out on ALECTO
assemblies with essentially the same geometry. On the
basis of the results obtained, an attempt was made to de-
termine empirically the slowing~down area as a function
of concentration; the multiplication factor was calculated
by using, for the cross sections, a secondary differential
thermalization model developed for light water. Attempts
were also made to determine prompt-neutron lifetimes
using a pulsed-source method and to obtain information on
absorption and fission cross sections in a hydrogenated
medium. After carrying out various geometrical conver-
sions which make it possible to go from critical dimensions
in cylindrical geometry to critical dimensions in spherical
geometry, the critical masses obtained in ALECTO were
compared with other experimental results and with the
French criticality guide curves. (D.C.W.)



356.

35489 INTERPRETATION OF EXPERIMENTAL RE-
SULTS OBTAINED AT THE VALDUC CRITICALITY STA-
TION, Caizergues, R,; Fiegel, A,; Ithurralde, M, F,
(Commissariat a I’Energle Atomique, Paris), pp 249-66
of STI-PUB-114, (In French),

The results of some criticality studies on aqueous solu-
tions of plutonium nitrate in various geometries are sum-
marized. The effects of the variation of the acidity and
the 29Pu content were studied. The experimental results
are compared with the results of calculations. (D.C.W.)

357.

1410 (AHSB(S)HANDBOOK-1(1st. Rev.)) ' HANDBOOX
OF CRITICALITY DATA. VOLUME 1. Chalmers, J. H.;
Walker, G.; Pugh, J. (comps.). (Authority Health and
Safety Branch, United Kingdom Atomic Energy Authority,
Risley (England)). 1965, 142p. Dep.; BIS $8.40; HMSO
£2. 28,

Data are given for the following systems; uranium metal-
water, uranium metal~nitric acid-water, uranium metal-
graphite, uranium oxide-water homogeneous, uranjum
oxide, plutonium metal-water, plutonium metal-nitric acid-
water, plutonium oxide-water, plutonfum oxalate-water,
plutonfum nitrates, plutonium oxide-uranium oxide-watef,
and other miscellancous enriched uranium dioxide-water
systems. (M.O.W.) i

358,

3368 (BNWL-SA-214) CRITICALITY RESEARCH
ON PLUTONIUM. Clayton, E. D,; Richey, C. R,; Lloyd,
R. C.; Bierman, S, R.; Carter, L, L. (Battelle-Northwest,
Richland, Wash, Pacific Northwest Lab,), Aug. 12, 1965,
Contract AT(45-1)-1830. 26p. (CONF-651103-10). Dep,
mn; CFSTI $2,00 cy, $0.50 mn.,

From IAEA Symposium on Criticality Control of Fis-
sile Materials, Stockholm,

Included are significant results obtained from criticality
experiments with plutonium solutions and compounds and
the analyses of the obtained data. Previously estimated
curves for critical dimensions of homogeneous water
moderated 2%Pu in the undermoderated range were revised,
Computed curves are also given which show the effect of
20py on criticality, together with experimental data points
at 2.2 and 8% 2Pu. Mecasured decay constants from ex-
periments on critical and subcritical systems are compared
with computed values for H/Pu atomic ratios of 15-1060.
An analysis of critical data on Pu solutions was made show=-
ing the effect of nitrate on criticality for reflected spheres
with nitrate and Pu conceatrations extending to several
hundred grams per liter. The results from a subcritical
neutron interaction experiment performed with cans of
dry PuO, powder in a low density reflected cubic array
are also presented. Aspects of the current criticality
research on plutonium and of planned experiments are dis-
cussed, (M.O.W.)
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359.

354%0 CRITICAL PARAMETERS OF AQUEOUS SO-
LUTIONS OF UQ,(NOy); AND THE INTERACTION OF
SUBCRITICAL HOMOGENEOUS ASSEMBLIES, Dubrov-
skii, B. G.; Kamaev, A. V,; Vladykov, G. M.; Bogartyrev,
V. K.; Gurin, V. N,; Kuznetsov, F. M.; Sviridenko, V. Ya,
(Inst, of Power Engineering at the USSR State Atomic En-
ergy Commission, Obninsk), pp 267-78 of STI-PUB-114,
(In Russian),

The results of experiments and calculations on the criti-
cal parameters of aqueous solutions of the salt UO,(NOy),
at enrichments of 5%, 10%, 36%, and 90% are presented.
Measurements were made over a wide range of uranium
concentrations in the solutton in cylindrical vessels,
flat slabs, parallelepipeds, and spheres, with water re-
flector and without reflector. Extrapolation lengths and
geometrical parameters x? were determined. The relation
between the critfcal parameters and the nitrogen content
of the solution is discussed. The minimum critical dimen-
sions of a flat infinite layer and an Infinite cylinder were
determined. Measurements were made with the addition
of different reflectors — water, graphite, steel and beryl-
lium. The experimental data are compared with calcula-
tions from the equations obtained using an empirical slow~
ing-down kernel. Multigroup calculations were carried
out for the critical parameters of aqueous solutions in P,
and Py approximations of the spherical harmonics method.
Good agreement was obtained between the experimental and
theoretical results. The results of experiments for deter-
mining the interaction between two, three and five subcriti-
cal assemblies, in the form of cylinders and parallelepi-
peds, in alr and water are described. Critical parameters
are also given for a system of many homogeneous sub-criti-
cal assemblies with and without reflector. Critical param-
eters for interacting systems of complex form such as
intersecting cylinders and flat slabs at different angles
are obtained. The spatial distribution of neutron fluxes
is studied for interacting sub-critical assemblies, with
and without an intervening absorber, for different k.q ratios
of the interacting assemblies. (G.0.Y.)

360.

6587 (NASA-TN-D-3097) CRITICAL MASS STUDIES
WITH NASA ZERO POWER REACTOR II. 1, CLEAN HO-
MOGENEOUS CONFIGURATIONS. Fix, Thomas A.; Huel-
ler, Robert A; Ford, C, Hubbard; Alger, Donald L. {(Na-
tional Aeronautics and Space Administration, Cleveland,
Ohio. Lewis Research Center), Nov. 1965. 20p. CFST!
$1.00 cy, $0.50,

The NASA Zero Power Reactor II (ZPR-II) was used to
determine experimentally the eritical masses for more than
a tenfold range of highly enriched (93.2 percent 35U) aque-
ous uranyl fluoride fuel concentrations in clean cylindrical
geometries, The ZPR-II reactor tank permits the assembly
of cylindrical cores 76.2 centimeters (30 in.) in diameter
and with lengtha (heights) up to 20 centimeters efther bare
or radially reflected by about 15 centimeters (6 in.) of
water. The specific range of fuel concentrations was from
hydrogen to uranfum-235 atom ratios of about 150 (167 g
35U/1iter of fuel solution) to 1650 (15 g 25U/ liter). In ad-
dition to the critical masses, data are presented on the
temperature coefficient of reactivity and the {ncremental
reactivity worth at eriticality for a similar range of con-
centritions, Some of the physicxl properties for the fuel
concentrations are presented, A brief description of the
ZPR-1I and the experimental procedures used ave also in-
cluded. fauth)
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34748 CRITICAL PARAMETERS OF URANIUM (1,95)
METAL CYLINDRICAL ANNULI, Johnson, E, B, (Oak
Ridge National Lab,, Tenn,). Trans. Amer, Nucl, Soc.,
9: 185-6(June 1966).

362,

2995 THE CRITICALITY OF 24Cm. Keshishian,
Vahe; Ottewitte, Eric H.; Dunford, Charles L. (Atomics
International, Canoga Park, Calif.), Trans, Amer. Nucl.
Soc., 8: 549-50(Nov. 1965),

363.

351468 THE SORA CRITICAL EXPERIMENTS,
Kistner, Gustav; Mihalczo, John T. (Oak Ridge National
le.). Tenn.), Trans, Amer. Nucl, Soo., 9: 184-5une
1966},

36k,

18053 ON THE COMPARISON OF THE THEORETICAL
AND EXPERIMENTAL PARAMETERS FOR HOMOGENEOUS
URANIUM-WATER CRITICAL ASSEMBLY. Kochenov, A. S.;
Lyvashchenko, N. Ya. At. Energ. (USSR), 19: 463-4(Nov. 1965),
(In Russlan),

The P; approximation of the neutron transport equation
and the single~velocity thermal-neutron diffusion equation
were used for the calculations; the energy range was di-
vided into 12 groups, including the thermal range for the
slowing-down equation. The critical assembly used for the
experimental determinations consisted of 70 x 35 x 250
mm holders, with 250 x 70 x 2.7 mm fuel sheets pressed
from polyethylene and U;Oq with a 25U content of 90%.

Foils of Al, Cu, and stainless steel were used as cover-
ing. It was found that the assembly was quasi-homoge-
neous when the hydrogen and 235U concentration ratio was
pH/pP¥U Z 50. For a value of this ratio of about 50, the
water gap between the foils amounted to about 5§ mm, or
equal to the mean free path of the thermal neutrons in
water; therefore at >50, the effect of the heterogeneity
must be taken into account, and the method may be used
only in the first case. For the calculation it was assumed
that the assembly was spherical, with a 50-mm thick water
refiector. Comparison of the results revealed agreement
between theory and experiment. Thus, this method of cal-
culation may be used for determining the critical dimen-
sions of homogeneous, epithermal reactors using a hydrog-~
enous moderator. (TTT) .

365 .

28721 MINIMUM CRITICAL MASS FOR LIMITED
URANIUM CONCENTRATIONS, Kochurov, B, P. At.
Energ, (USSR), 20: 243-7(Mar, 1966). (In Russian),

The minimum critical mass for limited uranjum con-
centrations was studied. It was found that the optimum
system is a three-zone system. Results were obtained
for hoth plance and spherical geometries., (D.C.W,)
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366.

16721 (AWRE-NR-1/66) MEASUREMENT OF THE
CRITICAL MASS OF 37 1/2 PERCENT ENRICHED URA-
NIUM IN REFLECTORS OF WOOD, CONCRETE, POLY-
ETHYLENE AND WATER. Lane, R. C.; Perkins, O, J. E,
(Atomlc Weapons Research Establishment, Aldermaston
(England)), Feb, 1966, 20p, Dep. BIS $1.40. HMSO
7s.0d,

The experimental arrangements used in ATLAS, a verti-
cal assembly machine, for measurement of the critical
mass of enriched (37%%) uranium in reflectors of wood,
concrete, polyethylene, and water are desceribed. The data
obtained are presented and discussed. (auth)

367.

35687 MEASUREMENTS OF THE CRITICAL PARAM-
ETERS OF UNDER-MODERATED URANIUM-HYDROGEN
MIXTURES AT INTERMEDIATE ENRICHMENTS, Lane,
R. C, (Atomic Weapons Research Establishment, Alder-
maston, Eng.). pp 177-91 of STI-PUB-114,

The critical size of mixtures of 30% enriched uranium
oxide and wax with H/2%U in the range 8 to 80 and 37%,%
enriched uranium metal, as used in Zebra, were estimated
by extrapolation from high multiplication assemblles. The
cores were constructed in rectangular geometry from small
blocks to facilitate stacking changes. Reflectors included
polyethylene, Perspex, concrete and wood. The effect of
other reflectors was estimated by replacement of one face
of an otherwise polyethylene-reflected cube by the material
of interest. Evidence is glven that critical masses derived
by this method are correct to within 5%, even when the
spectrum of neutrons returned to the core from the replace-
ment face is markedly different from that returned from the
remainder of the reflector, Density exponents were csti-
mated from measurements with low-density blocks, and one
carbon dilution exponent is reported. The critical size of
half-reflected cores Is of interest to the criticality asses-
sor. The parameters obtained from a near cube and a long
pipe suggest that thelr dimensions are the arithmetic mean
of those of bare and completely reflected cores of the same
ghape. The neutron interaction between partially reflected
cores can he greater than that for the uniformly reflected
case. To check the magnitude of this effect, {wo identical
cores were reflected on all but the adjoining faces by poly-
ethylene, and their critical separation was determined. The
measurement was then repeated with the cores fully re-
flected, or with the polyethylene filling only the space be-
tween the reflector, leaving frec 4pace between the cores,
Selected assemblies were rebuilt with a layer of cadmjum
hetween the core and the reflector to estimate its effect on
critical size, (auth)

368.

29471 CRITICALITY STUDIES WITH PLUTONIUM
SOLUTIONS, Lloyd, R. C.; Richey, C. R,; Clayton,

E. D.; Skeen, D, R. Nucl, Sci. Eng,, 25: 165-73(1966),
(BNWL-SA-232),

A series of criticality experiments were performed with
plutonium (4.6% 24%pPu) nitrate solution in stainless steel
spheres of 11.5-, 14-, and 15.2-in. diam, Reflectors of
water, concrete, paraffin, and stainless steel were used;
experiments were also performed on the 15.2-in, sphere
unreflected. The spheres were made critical with pluto-
nium concentrations varying from 24 to 435 g Pu/liter and
molarity varying from 0.2 to 7.7. The minimum critical



volumes for Pu(NOj), in water contalning 4.6% 2¢°Pu were
determined to be about 22 and 11 liters, respectively, for
bare and reflected spheres at a concentration of 175 g Pu/
liter. The cffect of a 0.030-in. cadmium shell or a 4-in. air
gap between the reflector and the vessel reduced the reflec-
tor worth to that of a nominal reflector (1-in, of water or
less) for the concentrations of plutonium measured. Com-
parisons were made between experimental and theoretical
results using multigroup diffusion theory. (auth)

3398 CRITICALITY STUDIES WITH PLUTONIUM
SOLUTIONS. Lloyd, R. C.: Richey, C. R.; Clayton, E, D,
Skeen, D, R, (Battelle-Northwest, Richland, Wash.).
Trans. Amer, Nucl, Soc., 8: 444-5{Nov, 1965),

369.

36499 CRITICAL MASS OF SEFOR MOCKUP IN
ZPR-IIl. Long, J. K. (Argonne National Lab,, Idaho
Falls, Idaho); McVean, R. L.; Reynolds, A, B.; Stawart,

S. L.; Weitzberg, A.; Leridon, A. Nucl. Scl. Eng., 25:
442-4(1966).

The design of the SEFOR mockup in the ZPR facility is
shown and described. The ZPR-3 assembly composition
for the SEFOR mockup is also given. It was found that
critical mass calculations using the current SEFOR 18-
group cross section set and one-dimensional (cylindrical)
diffusion theory techniques agree with experiment to
within 1%. (J.F.P.)

370.

36418 (AAEC-E~-146) BUCKLING AND INTEGRAL
SPECTRUM MEASUREMENTS IN #¥%y FUELLED SUB-
CRITICAL ASSEMBLIES MODERATED BY BeO/FERTILE
MATERIAL MIXTURES. McCulloch, D. B.; Duerden, P.;
Brittliff, E. (Australian Atomic Energy Commission Re-
search Establishment, Lucas Heights). Dec. 1965. 80p.
Dep. mn.

Exponential experiments were carrted out to give the
materials buckling of a number of ncar-homogeneous
35y/aluminum alloy fueled systems having fertile oxides
intimately mixed with the BeO moderator. Relative fission
rates of 235U, 233U, and 3%Pu were also measured in the
equilibrium spectrum region of cach assembly. Five as-
semblies having 5 wt % natural uranium oxide in BeO were
investigated for a range of BeO/?°U atomic ratios from
1500:1 to 5700:1. A similar range covering four asgem-
blick was examined for 5 wt % thorium oxide in BeO. A
comparison of the experimental results with diffusion
theory caleulations 8 included. (auth)

37t

42671 (AWRE-R-5/66) URANIUM-FUELLED VERA
REACTOR EXPERIMENTS., McTaggart, M. H.; Goodfellow,
H.; Paterson, W, J.; Weale, J. W, (Atomic Weapons Re-
search Establishment, Aldermaston (England)). July 1966,
89p. Dep. mn. BIS $2,40. HMSO 12s, 0d.

These experiments form part of a series designed to
obtain information against which the nuclear data for 3%y
and 2¥U can be checked over the energy range 10 to 500
kev. Seven fast reactor agsemblies are described. All the
cores contained 238U and graphite, and some also contained
34y and Hy. Detailed measurements were made on four of
the assemblies but for the other three assemblies the crit-
ical masses only were measured. (auth)
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312.

16030 KRITICHESKIE PARAMETRY GOMOGENNIKH
RAZMNOZHAYUSHCHIKH SISTEM. (Critical Parameters
of Homogeneous Multiplying Systems). Marchuk, G. I.;
nocherin, V. I.; Nevinitsa, A. 1.; Uanadze, O. P. Moscow,
Atomizdat, 1965, 144p.

Information on the critical parameters of reactors with
verious spectra is presented, obtained from neutron-
shysics and computer calculations of homogeneous sys-
«°ms. The basic theoretical methods for reactor calcula-
uons are described, including methods for calculating the _
spatial-angular moments of the neutron distribution func-
tion, the neutron diffusion length, kinetic effects, reactor
critical masses, and multigroup constants, Homogeneous
reactors with graphite, beryllium, and boron moderators
are discussed. Results of calculations are correlated with
«xperimental data, Tables of the critical masses and other
anysical parameters of homogeneous multiplying systems
ire presented. (M.J.T.)

375.

26421 (ANL~7133) CALCULATIONS OF ZPR-3
FAST ASSEMBLIES USING A 26-GROUDP ARGONNE
CROSS-SECTION SET. Meneghetti, D.; White, J. R.
(Argonne National Lab., IIl,). Jan, 1966, Contract
W-31-109-eng-38. 16p. Dep. mn. CFSTI $1.00 cy,
$0.50 mn.

Calculations of a series of ZPR-3 fast critical assem-
blies using an Argonne 26-group cross-section set are de-
scribed. Critical masses, detector-response ratios, and
prompt neutron lifetimes are compared with reported ex-
perimental values. Comparison of intragroup cross section
averaging by Pl and by consistent Bl are presented. Impor-
tances of reflectors in determination of prompt neutron
lifetimes are also calculated. (auth)

3Tk _

3394 CALCULATIONAL CHECKS OF PLUTONIUM
CROSS SECTIONS BY COMPARISON WITH CRITICAL-
ASSEMBLY RESULTS. Meneley, D. A.; White, J. R,
(Argonne National Lab,, ll.), Trans, Amer. Nucl. Soc,,
8: 444 (Nov, 1965).

315.

3392 CRITICAL URANIUM-METAL ANNUL! RE~
FLECTED WITH POLYETHYLENE AND GRAPHITE.
Mihalezo, John T. (Oak Ridge National Lab., Tenn.).
Trans. Amer. Nucl, Soc,, 8: 442-3(Nov, 1965),

376.

6553 (ORNL~3858(Vol,1), pp 13-19) CRITIC.AL EN-
PERIMENTS, (Oak Ridge National Lab,, Tenn,),

Summuries of 14 various critical experiments are pre-
sented, kxperiments were carried out with uranyl Juorides,
ur;ni}xm-nu‘ml. uranivm-molvbdenum, and ur:mv.l nitrate
soditions, In addition, criticality studies of various rIeactor
Iathiees are reported. (M.OW.)
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35018 (DP-MS—66-38) CRITICAL EXPERIMENTS
WITH HIGHLY BURNED-UP PLUTONIUM IN D,0, Olson,
R. L.; Graves, W. E, (Du Pont de Nemours (E, 1) and
Co., Alken, S. C. Savannah River Lab.). June 1966, Con-
tract AT(07-2)-1. 9p. (CONF-660606—4). Dep, mn.
CFSTI $1.00 cy, $0.50 mn,

From American Nuclear Soclety Meeting, Denver,

The research program for producing 24¢Cm in the Savan-
nah River Production reactors is discussed. The feed
material for the program is primarily ¥*Pu. After the
concentrated fuel was fabricated into fuel assemblies,
it was used for critical experiments. A brief discussion
of these experiments is presented. (M.O.W.)

34946 CRITICAL EXPERIMENTS WITH HIGHLY
BURNED-UP PLUTONIUM IN HEAVY WATER. Olspn.
R. L.; Graves, W, E, (E,L du Pont de Nemours, Aiken,
S. C.). Trans. Amer, Nucl. Soc., 9: 181-2(June 1966),

378.

13005 (LA-3366) CRITICALITY CONTROL IN OPER-
ATIONS WITH FISSILE MATERIAL. Paxton, H, C, (Los
Alamos Scientific Lab., Univ. of California, N. Mex.). Dec,
1964, Contract W-7405-eng-36. 48p, Dep, mn. CFSTI
§3.00 cy, $0.50 mn.

A discussion of criticality control is presented to en-
courage a working knowledge on the part of those who
design and perform operations with [issile material.
Responsibilities of the AEC and of operating organiza-
tions and an outline of nuclear-safety experience lead
to reasonable principles of nuclear safety. Next, em-
pirical criticality information is presented to help
develop a feel for conditions to be avoided during opera-
tions. The [inal portion covers criticality-control methods
that are consistent with the stated principles and avail-
tble criticality data. (auth)

379.

30858 CRITICAL AND EXPONFNTIAL EXPERIMENTS
WITH PLUTONIUM, Plumlee, Kar! . Power Reactor
‘Technol., 8: 211-14(Fall 1965). ’

A bricef survey of experiments on plutonium-bearing as-
scemblies {s presented. (D.C.W.)

380.

35164 CRITICAL EXPERIMENTS FOR THE ARGONNE
ADVANCED RESEARCH REACTOR, Plumlee, K, E.;
Daughtry, J. W,; Johnson, T, W.; Robinson, W. R.; Stan-
ford, G, S. (Argonne National Lab,, Iil,). Trans. Amer.
Nucl, Soc., 9: 182-3(June 1966).

381.

34947 COMPARISONS OF THEORY AND MEASURE-
MENT FOR AARR CRITICAL EXPERIMENTS, Shaftman,
D. H.; Savio, R, P. (Argonne National Lab,, 0l.), Transa.
Amer., Nucl, Soc., 9: 183-4(June 1966).

64

382.

8769 (WCAP-3385-54, App.A) SINGLE-REGION

EXPERIMENTS, Sternberg, H. I. (Westinghouse Elec~

tric Corp., Pittsburgh, Pa, Atomic Power Div,), 105p.
The data and results of the single region UO, and PuO,—

L0, critical experiments performed under the Saxion

Plutonium Program are given. These results include
esperiments made to determine critical configurations,
wcklings, power distributions, flux shapes, reactivity
worths of various perturbations and temperature coecf-
ficients. (auth)

383.

4554 (ANL-7092) CATALOG OF NUCLEAR RE-
ACTOR CONCEPTS. PART I, HOMOGENEOUS AND
QUASI-HOMOGENEOUS REACTORS. SECTION IlI, RE-
ACTORS FUELED WITH MOLTEN-SALT SOLUTIONS,
Teeter, Charles E.; Lecky, James A.; Martens, John H.
{Argonne National Lab., Ill.). Sept, 1965. Contract W-
31-109-eng-38. 59p. Dep. mn; CFSTI $3.00 cy, $0.75
mn.,

Data are tabulated for homogeneous and quasi-homoge-
neous molten-salt-fueled reactors. The development and
state-of -the-art of this type of reactor {s discussed. Data
are given for 48 one-region and 7 two-region reactors.

6 references. (T.F.H.)

38k,

3378 (ORNL-P-1680) EXPERIMENTAL AND CAL-
CULATED SYSTEM CRITICALITY. Thomas, J. T. (Oak
Ridge National Lab., Tenn.). [1965), Contract W-7405-
eng-26. 38p, (CONF-651103-11), Dep. mn; CFSTI $2.00
¢y, $0.50 mn,

From IAEA Symposium on Criticality Control of Fissile
Materials, Stockholm,

Criticality parameter measurements on various com-
pinations of fissile, moderating, and scattering materials
are reported. The systoms studied have simple geomet-
rical configurations. The performance of vartous com-
putational methods for predicting the criticality of these
systems is evaluited. (T.F.H.)

385.

12359 (ORNL-TM-11985) CRITICALITY OF A SIN-
GLE UNIT OF AQUEOUS URANYL FLUORIDE SOLUTION
EXRICHED TO 5 percent IN 235U, Webster, J, Wallace;
Johnson, E, B, (Oak Ridge National Lab., Tenn.).

July 23, 1965, Contract W~7405-eng-26, 10p., Dep, mn,
CFSTI $1.00 cy, $0.50 mn,

As a part of the continuing criticality program with
uranium enriched to 5% in 35U, a comparison between
theory and experiment was made with regard to the criti-
cality of 4 volume of aqueous U(4.98)0,F, solution (H: ¥5U =
496) contained in a thin-walled stainless steel cylinder.

The solution had a height-to-diameter ratio of about 2.5,
thus making the end leakage reasonably small compared to
the radial leakage. Computations indicated that the end
leakage from the finite system corresponded to only 1.5%

in reactivity. One-dimensional calculations, with an ap-
proximate correction for end leakage, are therefore valid.
The Carlson S, (DTF) code with the Hansen-Roach 16-group



Critical

cross gections was used for the calculation. The computed
multiplication factor of 1,002 for the critleal system lends
further confidence to the method and to the cross section
set. (auth)

1967

386

§597 (ANL-7044) CRITICAL STUDJES FOR THE FRENCH
FAST REACTOR ‘‘RAPSODIE” (ZPR-3 ASSEMBLY 44). Heas,
A. L.; Keeney, W, P.; Caumette, P.; Boyer, J. P, (Argonne Na-
tlonal Lab., Idaho Falls, 1daho). Mar. 1966. Contract W-31-109-
38, 73p. Dep. mn. CFSTI $3.00 cy, $0.65 mn.

Criticality studies were carried out on ZPR-3 with a mockup of
the French fast reactor, RAPSODIE. Critical data pertinent to the
fuel specification for RAPSODIE, the evaluation of the RAPSODIE
design control systems, and the cotlection of other data useful in
verifying calculational techniques were acquired. The RAPSODIE
core simulated in the mockup was approximately a 40-liter cyl-
inder. The experiments Included a physics-core and an engineer-
ing-core study. For the physics-core study, 2 simple core-blanket
arrangement was constructed, and spectral indices and local re-
activity coefficients were measured. In the fuel for the physics~
core mockup, the ratio of U to Pu was about 5:1. In the fuel for
the engineering core, the U-to-Pu ratio was reduced to 3.2:1.
Mockups of the RAPSODIE axial regions, steel-Na end gaps, and
different axial blankets were constructed with the engineering
core, along with mockups of the RAPSODIE control and safety
rods. Experiments in the full englneering mockup included rod-
worth studies, material-reactivity-coefficlent measurements, and
traverses of neutron detectors and fuel-reactivity samples. This
was the first ZPR-3 critical assembly to contain a significant load-
ing of Pu. Heat generation from alpha decay of the Pu affected the
accuracy of reactivity measurements, and the neutron source from
spontaneous figslon required different techniques for measuring
reactor periods. (auth)
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1.
8947 AECD-4229
Brookhaven National Lab., Upton, N. Y.
ko IN URANTUM -~WATER LATTICES. T. Auerbach.
July 28, 1955. Decl. Feb. 7, 1956. 6p. Contract AT-30-
2-gen-16. $1.80(ph OTS); $1.80(mf OTS).

Theoretical valuea of kw for slightly enriched U— B0
matrices are determined and compared with available ex-
perimental values, (D.E.B.)

2,

4912 AERE-N/R-134
Gt. Brit. Atomic Energy Research Establishment,

Harwell, Berka, Eaglaad,

THE MEASUREMENT OF THE LAPLACIAN IN A LATTICE
OF URANIUM METAL RODS AND GRAPHITE, D. V.
Booker, W. S. Eastwood, F. W, Fenning, T. M. Fry, and

E. R, Wiblin, Oct. 1947. Decl. Nov. 8, 1955. 26p.

The criticalsize of a pile builtup of a particular arrange-
ment of fissile material and moderator can be related to
the Laplacian of the arrangement. In these experiments the
Laplacian has been measured for three arrangements in
order to check the effect on critical size of a thin anaulus
of water around the U roda, and a 2 cm. wide annulus of air
around the U rods., The arrangement studied consistod of
U rods of 1.36-in. diameter spaced at 9-in. intervals in a
block of graphite 10 {t., 6 in, by 10 ft,, 6 in. by 9 ft high,
the U rods being enclosed in conceantric Al tubes
80 that water could be placed in the annular space betweea
the tubes. The method of measurement was to determine
thermal neutron densitiea throughout the astructure when &
point source of neutrons was placed at the base, Indium
folls were used to detect the neutrons and the experimental
densfty distributions were fitted to the expected theoreti~
cal form, The constants necessary to give a least square
fit were used to reduce 3, The results obtalned were: no
water present, with air-gap 3% = 0.83 + 0,03 m", no water
present, without air-gap 3 = 0.90 £ 0,02 m™?, water
present, without alr~gap 3 = 0,58 £ 0.02 m™, (auth)

LATTICES

3.

6372 BNL-1578

Brookhaven National Lab., Upton, N. Y.

ANALYSIS OF THE CLEAN BUCKLINGS OF 1.3 PER CENT
ENRICHED URANIUM-WATER LATTICES. J. Chernick.
Apr. 6, 1953. Decl. Dec. 13, 1955, 11lp. $0.15(0TS).

'
1922 AECD-3677
Ranford Atomic Products Operation, Richland, Wash.
EXPONENTIAL PILE MEASUREMENTS IN GRAPHITE—~
URANIUM LATTICES., E. D, Clayton. June 1, 1954.
Decl, Sept. 29, 1955. 108p. Comtract W-31-109-Eng-52.

The results from a series of exponential experiments

lavolving 30 graphite—uranjium lattices are presented, The
diameter of the slug was varied from 0.925 to 1.66”, and
messurements were also taken with one hollow slug (1.66
in, OD, 0.81 in ID), The lattice spacing was varied from
CV“ in, to 15 in. Both wet and dry lattice measurements
vore taken; that 18, the lattices were measured with water
aod without water in the cooling annulus to determine the
#ffect of the cooling water on the buckling or reactivity,
The buckling values are given for varfous slug sizes and
lattice spacings. The lattice diffusion lengths, utilization
la the moderator, utilization in uranium, and multiplication
constant are also listed for those lattices in which these
quantities were determined. Calculated conversion ratios
tre given for all except the hollow slug size. (auth)

5.

5974
CONDUCTING AN EXPONENTIAL EXPERIMENT WITH A
NATURAL-U GRAPHITE LATTICE. H. Dopchie, F. Leonard,
M. Neve de Mevergnies, and G. Tavernier (Centre d’Etudes
pour les Applications de 1'Energie Nucleaire, Brussels,
Belgium). Nucleonics 14, No. 3, 57-60(1956) Mar.,
Exponential pile experiments designed to check theoreti-
cal calculations an U-graphite lattice buckling are described.
(D.E.B.)
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3391 BNL-1785
Brookhaven National Lab., Upton, N. Y.
REACTIVITY COEFFICIENT MEASUREMENT OF BUCK-
LING. Kenneth W. Downes and Herbert J. Kouts. Mar.
18, 1954, Decl. Nov. 9, 1955. 10p. Contract AT-30-2-
Gen-16. )

Exponential measurements on H,O—slightly enriched U
lattices are reported. A volume ratio of 3:1 and U en~
richment of 1.15% is used. (D.E.B.)

7.

3392 BNL-2016

Brookhaven Natfonal Lab., Upton, N. Y.

BUCKLING OF A NATURAL URANIUM LIGHT WATER
MODERATED LATTICE, K. Downes. Aug. 23, 1954,
Decl. Nov. 9, 1955, 8p. Contract AT-30-2-Gen-186.

Pile parameters for a natural U—H,0 lattice having a
1.5 H,0-to-U ratio were measured, The best M? valve for
this pile was found to be 33 cm’, giving a k _ of 0.989,
(D.E.B.)

8.

8662 NAA-SR-1535
Atomics International Div., North American Aviation, Inc.
Canoga Park, Calif.
BUCKLING OF GRAPHITE MODERATED LATTICES
CONTAINING SEVEN ROD FUEL CLUSTERS. F. L.
Fillmore. Aug. 1, 1956. 18p. Contract AT(04-3)-49.
$0.20(0TS). :
Buckling and intracell flux measurements have been
made on three graphite moderated exponential assemblies
each having seven rod enriched U fuel clusters. Theoreti-
cal values of the buckling are calculated and compared to
the experimeatal values. In evaluating the resonance
escape probability, two values are used for the lethargy
spread of resonance neutrons. The larger value of 5.6,
which appears in most of the literature, compares leas
favorably with the experimental values than does the
smaller value 2.6. The theoretical buckling compares
favorably with experimental values for the two larger
lattice spacings and is about 10 per cent low for the
smallest lattice spacing. (auth)

9.

3038 BNL~1627

Brookhaven National Lab., Upton, N. Y.

BUCKLING OF LIGHT WATER LATTICES (.600"/
DIAMETER RODS, 1.3% AND 1.15% 25). Herbert J. Kouts,
Kenneth W. Downes, Glen A. Price, Rudolph Sher, and
Valentine J. Walsh. Nov. 5, 1963, Decl. Oot. 27, 1955,
18p. Contract AT-30-2-Gen-16,

Three methods are described for measuring the buckling
of light-water lattices. In method 1, a sub-critical, cylin-
drical reactor lattice is placed in the neutron field of the
Brookhuven Reactor thermal column, The vertical relaxa-
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tion length (L) of the neutron-excited thermal ncutron flux
{s then measured as a function of the loaded radius (R),
and best values of B? and A (reflector savings) are found
which fit the calculated functional dependence of L and R to
the measured data. In the second procedure, that of the
standard cxponential experiment, B? and A are determined
from plots of the meusured radial and axial variation of
the thermal neutron flux, determined by foil exposure.
Mcthod 3 is ussentially thut of the critical assembly. U

is loaded in the presence of a Po—Be source untfl a kegr
of 0.99 is attained. The source is then removed, and the
lattice is partly unloaded by steps. Foil counting methods
and experimentil procedures for obtaining relaxiation
lengths and radial traverses are explained. Tabulated
buckling measurements are given for 1,15 and 1.3% en-
richment factor- at 4:1, 3:1, 2:1, 1,5:1 volume ratios,
Grapha for B? and A vs. volume ratio and spontansous
fission fluxes vs. R3} are also fncluded. (K.8.)

10.

3229 BNL-~1812

Brookhaven Natjonal Lab., Upton, N. Y.

LIGHT WATER LATTICE STUDIES— PAPER PRESENTED
AT THE REACTOR INFORMATION MEETING AT ANL,
OCTOBER 7-9, 1953. H. Kouta. Nov, 5, 1963. Decl.
Oct. 27, 1955, 8p. Contract AT-30-2-Gen-16.

A study was made of pile core parameters for light
water moderated, slightly eariched uranium rod assem-
blies. This information {8 provided by measurements in
a series of exponential assemblies which differ in uranium
enrichment, moderator-to-fuel volume ratio, and rod
diameter. The enrichment range explored varies from
1.3% to 1%, the rod diameters vary from 0.600 to 0.250
in., and the volume ratios lie in the range from 4:1 to 1:1
(and in some cases are even smaller). The quantities
measured were f, €, p, B!, M?, and reflector savings (since
the assemblies are reflected). Similar measurements re-
ported at the last Reactor Information Mueting were done
with 0.750°’ diameter rods with 1% nominal earichmeant.
(auth)

11,

3398 BNL-2184

Brookhaven National Lab., Upton, N. Y,

BUCKLING OF LIGHT-WATER MODERATED LATTICES
OF .387’ DIAMETER, 1.027% ENRICHED URANIUM
RODS. Hlerbert J. C.] Kouts, G[len A.] Price, K|lenneth
W.] Downes, Riudolph} Sher, and V{alentine J.] Walsh,
Feb, 7, 1955. Decl. Oct. 10, 1955. 7p. $0.15(0OTS).

12,

4936

REACTOR PARAMETERS OF A LIGHT WATER —
NORMAL URANJUM LATTICE. H. Kouts, G. Price, K.
Duwnes, R. Sher, and V. Walsh (Brookhaven National Lab.,



Upton, N. Y.). J. Nuclear Encryy 2, 141(1955) Dec,

Measurements were made of thn--buckllng. fast neutron
effeet, and thermal utitization of a sub-critical attice
consisting of 1.1-in. normal U ruds, clad in Al, and
immersed in light water, (B.J.H.)

13.

4362 CpP-1381

{Chicago. Univ.] Metallurgical Lab,

n TEMPERATURE EFFECT. E. W. Bragdon, D. Hughes,
and John Marshall. Feb, 25, 1944. Decl. Dec. 13, 1955,
7p. (A-2022). $1.80(ph OTS); $1.80(mf OTS).

The temperature coefficient of n has been measured with
the thermal column of the Argonne pile using U foils of
different isotopic ratios. The temperature change was
effected by filtering neutrons through Ag. The measured
fractional change/°C is —5.2 x 1075 & 1.1 x 1075, (auth)

1957
14.

2676 CP-2048
Clinton Labs:, Oak Ridge, Tenn,
EXPONENTIAL EXPERIMENTS WITH WATER-METAL
ROD LATTICES. Preliminary Report {on]) Problem As-
signment 303-X25P. T. Arnette, S. Bernstein, G. Branch,
F. Byerly, C. Clifford, B. Feld, Haydn Jones, R. McCord,
H. W. Newson, W. Myer, F. V. Pruitt, R. B. Stewart, J. R.
Rush, R. Scalletar, L. Slotin, and L. B. Watson. Oct. 3,
1944. Deccl. Dec. 14, 1955. 27p. Contract [W-'{(OS-eng-
39]. $0.25(0TS).

Measurcments on twelve water metal lattices ranging
in water to metal volume ratio from 3.27 to 0.273 are
reported here. The valucs for k lay between 0 .6 and 1.00

Wilth the matcrl:\ls uscd and no gap, n k grcatcr than 1,00
docs not scem to be obtalnable. By introducing a gap and
decreasing the rod size, it may bo possible to build a
lattice having a k greater than one, (auth)

15.

13172 NAA-SR-~140

North Amcrican Aviation, Inc., Downey, Calif.

A MEASUREMENT OF TIIE NEUTRON TEMPERATURE
IN A NATURAL URANIUM D,0 LATTICE. A. T. Bichl
and E. R. Cohen. Scpt. 25, 1954. Dcel. Mar. 28, 1957,
23p. Confrtct AT-1{~-{-GEN-8. $0.25(0TS).

An experimental determination of the mean neutron tem-
perature {n the fuei rods of a patural U-D,0 lattice uaing
rods 1-in. {n diamcter on two different ccll spacings ia
reported, The temperaturce of the ncutrons was found to be
35* + 25°C and 33° * 16°C above ambicnt room temperature
for the two Jattices. The experimental technlque used was
to compare the flux distributions in a unit cell in (1) o
normal hot multiplying lattice and (2) a single U slugina
cold, Pbh~Cd alloy, non-multiplying Iattice. This allowed
a comparison to be made between diffugion length and ab-

Iattices 13-18

sorptiun cross scction of the U In the two cascs, and ac-

cordingly, a commrison between the mean temperatures of
the ncutrons In the two lattices. (auth)

16.

9983 BNL-418

Brookhaven National Lab., Upton, N. Y.

NUCLEAR ENGINEERING DEPARTMENT PROGRESS
REPORT {FOR] NOVEMBER 15, 1856 - FEBRUARY 15,
18568. 28p. $0.25(0TS).

Values of buckling and reflector savings are given for
boron-poisoned lattices of 0.387-in. diameter, 1.15% en-
riched U roda. Fast effect values for the same dlameter
rods in H,O are given. The distribution of La between the
fused-salt eutectic MgCl,—KC1—NaCl and a U-Bl-La alloy
was meaaured. Further work with EMF concentration cells
on the Na—Bi system has ylelded actlvity coefficients for
Na In the concentration range of 0 to 0.20 mole/fraction,
These coefficients increase slightly with concentration and
are of the order of 107%, On the baais of infrared spectra
obtatned on pure liquld samples of BrF,, BrFy, and UF,, (t
appears that the Perkin-Elmer infrared analyzer can be
used to provide contlnuous analysis of the circulating dis-
solver stream of the pilot plant for the Volatile Fluoride
Process. The solubility of T{ in B! is given by the equation
log,y (ppm Tf) = 2250/T + 6.08. 1t is shown that the product
of the solubilities of Cr and Fe is constant at a fixed tem-
perature. (For preceding period see BNL-380.) (M.H.R.)

17.

13859 Y-B23-22

Oak Ridge National Lab., Y-12 Area, Tenn,

RING TAMPING. Dixon Callihan and Frank Cronin.
Nov. 5, 1952. Decl. Mar. 21, 1957, 7p. Contract (W=
7405-eng-26}. $1.80(ph OTS); $1.80{mf OTS).

In a potential nuclear chain reacting system with two
or more volumes of fissionable material surrounded by,
but not separated by, a hydrogeneous neutron reflecting
medium reliance is placed on neutron absorption by the H
separating the components, The fissionable material used
was UgO, enriched to 5% in U mixed with glycerol tri-
atearate for moderation, The H content of glycerol tri- |

stearate {8 96% that of HyO by volume and 111% by weight.
The change in reactivity incurred by removal of the re-
flector materfal from between the components was deter-
mined. (F.S.)

18,
1857 HW-40930
Hanford Atomic Products Operation, Richland, Wash,
EXPONENTIAL PILE MEASUREMENTS IN WATER
MODERATED LATTICES WITH ENRICHED URANIUM
RODS. E. D. Clayton. Appendix II: BUCKLING CALCU~
LATIONS FOR ONE PER CENT ENRICHED URANIUM-—
WATER ROD LATTICES. H. Neumann, Jan. 16, 1356.
Decl. Nov. 28, 1956, 45p. Contract W-31-109-Eng-~52,
$0.40(OTS).

The results of a series of bucklmg measurements in-
volving the use of enriched U rods (1.007% by weight U3
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in light water are preseated. The buckling was determined
for two rod sizes. The water-to~U-volume ratios were
found. The information obtained with the preceding rod
sizes and H,0/U-volume ratios was sufficient (whea
coupled with existing data for other rod sizes) to estimate
the maximum obtainable buckling for 1.007% U in light
water. A curve is given relating maximum buckling with
H,0/U-volume ratio and rod diameter from which esti-
mates may be made regarding criticality hazards with the
1.007% enriched U. The effect of replacing a water reflec~
tor with one of uranyl nitrate solution of two different
concentrations, Some information was also obtained on
the extrapolation length to be used in unreflected cases.
(auth)

19.

4013 HW-40345(Del.)

l_{a_nf_?rd Atomic Products Operation, Richland, Wash.
PHYSICS RESEARCH QUARTERLY REPORT [FOR] JULY,
AUGUST, SEPTEMBER 1955. Dec. 7, 1955. Decl. with
deletions Jan. 21, 1957. 43p. Contract W-31-109-Eng-~
52. $7.80(ph OTS); $3.30(mf OTS).

A new method of calculating resonance escape probabili-
ties, results for the effective mass of a proton bound in the
water molecule, and a comparison of similar techniques
for calculating lattice constants developed independently by
Hanford physicists and by a school of Russian physicists
(as reported at the Geneva Conference) are reported. An
estimate of maximum errors in f and 1 for thermal sys-
toms is described. Experiments and analysis thereof on
tho effects of neutron streaming in air channels through a
moderator arc reported. Buckling calculations and ex-
perimental rosults are given for graphite lattices employ-
ing 1.17-inch diameter natural U slugs and U®%— Al alloy
slugs. An experimental measurement of the critical mass
of an annular cylindrical array is described. Some meas-
urements on, and the status of, construction of the Lattice
Testing Reactor are reported. Development of a BF,
counter suitable for operation at elevated temperatures is
described. A method of determining the screening pa-
rameter in the Thomas~Fermi model of the atom is given
for use in calculating atomic displacements produced by
radiations in crystals. Calculated results are reported for
chain-reacting concentration limits of U~ Pu—H,0 sys-
tems. (auth)

20,

1275 HW-43441

_H_nn_ford Atomic Products Operation, Richland, Wash.
PHYSICS RESEARCH QUARTERLY REPORT [FOR]
JANUARY, FEBRUARY, MARCH 1956. May 31, 1956.
69p. Contract W-31-109-Eng-52. $0.45(OTS).

The measurement of the multiplication factor of a lattice
in the Lattice Testing Reactor is described and results
given. Measurements are reported of the ‘‘favorableness’’
factors for this reactor. An experiment is described to
measure that enrichment of uranium which will just permit
unit multiplication in a water-U system. Buckling measure-
ments are reported for graphite-enriched U lattices and

7O

for natural U lattices employing cluster-type rods. An ex-
ponential experiment to measure temperature coefficients
of reactivity 18 described. Calculational results are given
on the vartation of lattice buckling with enrichment, on the
thermal neutron flux in a cell and on the effect of graphite
density on buckling. In theoretical reactor physics, a
variational principle for multiple scattering is formulated,
a new method for estimating fast leakage from bare reac-
tors is outlined, and the spherical harmonic components of
the flux in a void are computed, Experimental results
showing that v for Pu does not vary {n the thermal
region are quoted. A nuclear safety problem involving the
{nteraction of an array of vessels is described. Finally,
two instruments, a new type of pulse height analyzer and
an automatic scanner and sample changer are described.
(For preceding period see HW-42182.) (auth)

21,

2116 HW-44525

Hapford Atomic Products Operation, Richland, Wash,
PHYSICS RESEARCH QUARTERLY REPORT {FOR]
APRIL, MAY, JUNE 1956. July 25, 1956. 75p. Contract
W-31-109-Eng-52. $0.45(0TS),

The Lattice Testing Reactor has been used to measure
k. for a number of lattices. The temperature coefficlent
of this reactor has been measured. End effects on the
measurement of k, have been investigated. A gerles of
measurements of the bucklings of enriched (1% u*) u-
graphite lattices are reported. Calculations are reported
on the equilibrium parameters of Pu {n a steady state U~
Pu cycle reactor, on the reactlvity effects of various
coolants in a U-graphite lattice, on multiplication factors
of homogencous enriched U-water systems, and on neutron
interaction between separated fissile systems. Mecasure-
ments are reported on a precise determination of the U?¥
fission cross section with respect to Aum. on the slow
neutron fission croas scction of Pu®?, and on the variation
of n (Pum) with ncutron energy. An analysis of the Pu?®
fission cross scction is given., A series of measurements
on the critical masses of enriched U slugs in water is re-
ported and analyzed to determine safe masses for handling.
The cnergy losses of fisslon fragments in the U crystal are
calculated and results are given. (For preceding period
see HW-43441,) (auth)

22,

3493 HW-47012

General Electric Co. Hanford Atomic Products Opera-
tion, Richland, Wash.

NUCLEAR PHYSICS RESEARCH QUARTERLY REPORT

[FOR] JULY, AUGUST, SEPTEMBER 1856. Nov, 5, 1956.

56p. Contract W-31-109-Eng-52. $0.40(0OTS).

The Thermal Test Reactor was put in operation and the
initfal calibrations are described. Measurements of buck-
lings of enriched uranium —graphite lattices are reported.
Results are algo given for light water —enriched uranium
lattices. A high temperature exponential experiment is
described. Calculated curves for the bucklings of some
apectal graphite lattices are given. A method for com-




puting the resonance escape probability is described, and
some results are given. A table of disadvantage factors
calculated with the P; method for a variety of fuel element
sizes is Included. A comparison of the U fiasion cross
section and the Au'*' capture cross sectlon 18 reported. An
experimental value {8 glven for the slow neutron fission
cross section of Pul'®, Development of a new circulating
line chronotron for measurements in the millimicrosecond
region is described. (For preceding period see HW-44525,)
(auth)

23,

2663 CF-55-5-189.

[Oak Ridge National Lab., Tenn.]

PRELIMINARY CRITICAL TESTS USING AQUARIUM
FUEL ELEMENTS IN THE BSR GRID. K. M., Henry,
E. B. Johnson, and F. C, Malenschein, May 31, 1955.
Sp. Contract [W-7405-eng-26), $1.80(ph OTS); $1.80
{m{ OTS),

Preliminary critical tests for the Aquarfum reactor
were performed in the BSR grid, in attempts to determine
minimum critical mass and excess reactivity. The critical
mass of Aquarium elements was lower than estimated but
higher than BSR elements. (T.R.H.)

2.

10972 NAA-SR-209

North American Aviation, Inc., Downey, Calif.

BUCKLING MEASUREMENTS OF THERMAL NEUTRONS

IN NATURAL URANIUM ~ D;O SQUARE LATTICES. 8. W.

Kash. Dec. 1, 1952. Decl. Feb. 27, 1957. 16p. Contraot

AT-11-1-GEN-8. $0.25(0TS). . ]
The buckling of the thermal neutron distribution for 22

natural U—D,0 aquare lattices has been experimentally

determined. A brief description of the apparatus used is

given. The computational methods employed and the cor-

rections applied to the data are presented in detall. (auth)

25,

10279 BNL-3145

Brookhaven Natfonal Lab., Upton, N. Y.

CRITICAL ASSEMBLIES OF LIFHT WATER MODERATED,
SLIGHTLY ENRICHED URANIUM ROD LATTICES AT
BROOKHAVEN. Hazards Report. Herbert Kouts. Feb.
28, 1956. 25p. $0.25(0TS).

Descriptions are given of serles of critical experiments
with lattices of slightly eariched U rods moderated by
light water. The experiments were carried out to supple-
ment and extend the current series of exponential experi~
ments on similar assemblies. A revised list of safety
rules i8 included. (R.V.J.)

26,

9474 HW-49700

General Electric Co. Hanford Atomic Products Operation,
Richland, Wash.

COMMENTS ON THE MEASUREMENT OF B?n AND Ke.

David D. Lanning. Apr. 17, 1957, 3p. Contract {W-31-
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109-Eng-52]. $1.80(ph OTS); $1.80(mf OTS).

It 1s concluded that for natural U-graphlte lattices with
Kew o 1.04, {f the Xe effect I8 ~3%, then K must he
greater than 1,03 and {t would be better to know Ka for the
design of such a reactor. However, for enriched U reactors
or D,0 lattices where Ko = 1.1, and the Xe effect is ~3%,
1t would be better to know B%, for the design of the reactor,
(T.R.H.)

27.
7843 NAA-SR-259
North American Aviation, Inc,, Downey, Callt,
REACTOR PHYSICS QUARTERLY PROGRESS REPORT
{FOR} FEBRUARY, MARCH, AND APRIL 1933, R. A,
Laubenstein, ed, July 8, 1953. Decl. Feb. t1, 1957. 31p.
Contract AT-11-1-CGEN-8. $1.80(ph OTS); $2.70(mf OTS),
Exponential Experiment, A scries of measurements of
the thermal neutron bucklings of depleted U-—D,0 lattices
has been completed with the Investigation of three additional
lattices. Three lattices of slightly enriched U (0.9% U*%)
in D0 have also been studied. Besides the buckling meas-
urements, intra-cell ncutron density distributions and cf-
fective neutron temperature variations have also been
measured, A nomograph for making resolving-time correc-
tlons has simplified the reduction of raw counting data to
saturated foil activitics. Data obtained from folls cxposcd
to a ncutron current were found to exhibit a linear corrcla-
tion between the magnitude of the current and the ratlo of
activities counted on the two sldes of the foll, A mecasure-
ment of the thermal ncutren diffuston length in DO can be
uscd to determine the macroscopic absorption cross sectlon
of the water, and hence the light-water impurity, A discus-’
sion of the accuracy which can be obtained with this method
of impurity determination is given, Water Boller Neutron
Source, Use of the water boiler neutron source for the ex-
ponential experiments and for miscellaneous {rradiations
has continued to Increase, Preparations have been made
for doing accurate danger coefficlent measurements with the
water botler. These include the installation of an accurate
indicator of control rod position and a thermocouple to
indicate reactor temperature, Standard samples of B have
been prepared. General Reactor Program. An investigation
has been madec into the possibility of securing Intrinsic
safety for heterogeneous power reactors. A possible method
is to include in the reactor ' relatively small homogeneous
region containing a moderator, such as graphlte, impreg-
nated with U™ and a substance whose thermal neutron
cross section increases with increasing neutron tempera-
ture. Er is a suitable material for this purpose. Formulas
and curves relating to the heat production by capture y radi-
ation in slabs have been worked out as an aid to reactor

. design work. (auth)

28.
2126 WAPD-TM-24
Westinghouse Electric Corp. Bettis Plant, Pittsburgh.
AN ALUMINUM-URANIUM CRITICAL ASSEMBLY IN
CYLINDRICAL GEOMETRY. S. H. Levine and P. G.
Johnson. Nov, 1956. 30p. Contract AT-11-1-GEN-14.

T1
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$6.30(ph OTS); $3.00(mf OTS).

An Al-U, heterogeneous, water-moderated crit{cal
assembly having a metal-to-water ratio (MW) of 1.39 was
constructed to measure criticality and reflector savings
and the age of the system. The age I8 inferred from the
nonleakage probability. The multiplication curve {8 some-
what irregular and tends to change it's direction of curva-
ture as it approaches criticality. The age calculated from
the measured buckling is in fair agreement with previous
experiments. (F.S.)

29,

2139

EXPONTIAL PILE EXPERIMENTS WITH NATURAL URA-
NIUM AND HEAVY WATER. R. Persson, E. Bloms jo, M.
Bustraan, and R. Mecler (AB Atomenergt, Stockholm,
Sweden). J. Nuclear Encrgy 3, 188-206(1956) Oct.

The material buckling of various hexagonal lattices of
natural uranium rods {diamecter 2.00, 2.53, and 3.05 cm) in
heavy water has been determined in an exponential assembly.
The dlameter of the tank was only 1.0 metre. The detectors
uscd were long BFy proportional counters, which give a high
counting ratc and by a spccial arrangement climinate higher
radial harmonics. For comparfison between differcnt lat-
tices the measurements yicld the material buckling to an
accuracy better than £0.05 . 10~ cm™, but the absolute
value is less accurate, owing to the uncertainty of the ex-
trapolated radius (+0.2 em). The multiplication factor is
calculated using published valuea of the disadvantage fac-
tor, and the constant  and the resonance integral are eval-
uated. The posaibility of correlating intensity and diffusion
length is pointed out. (auth)

30.

9089  AERE-In{/Bib-112

Gt. Brit. Atomic Energy Research Establishment,
Harwell, Berks, England.

PHYSICS OF HETEROGENEOUS, LIGHT WATER MOD-

ERATED REACTORS. A BIBLIOGRAPIIY OF PUBLISHED

AND UNCLASSIFIED REPORT LITERATURE. A. Potter.

Jan. {957. 24p.

1958

31.
9451 WAPD-176
Westinghouse Electric Corp, Bettis Plant, Pittsburgh.
KINETIC AND BUCKLING MEASUREMENTS ON LAT-
TICES OF SLIGHTLY ENRICHED URANIUM OR UO; RODS
IN LIGHT WATER. J. R, Brown, D. R. Harris, F, 8.
Frantz, J. J. Volpe, J. C. Andrews, and B, H. Noordhoff,
Jan, 1958, 67p. Contract AT~11-1-GEN-14, $2.00(OTS).
Results of measurementa made in the TRX critical facil-
ity on light water-moderated lattices of 1.3 and 1.15 wt. %
enriched uranfum metal fuel rods and of 1.3 wt. % enriched
UO, fuel rods are described. Diameters of 0.60 in. and
0.39 in. for each fuel have been used as well as densities
of 7.5 and 10.5 gm/cm?® for the UOQ, fuel. Several water-to-

T2

uranium ratios have been investigated for cach fuel rod
type. Measurements have been made of radial and axtal
buckling, reflector savings, and temperature coefficient of
reaoctivity. A migration area {8 inferred from the change
of reactivity with change {n either radial buckling or axial
buckling. Anisotropy of migration area is determined from
measurements of buckling on lattices of various height-to-~
diameter ratios. (auth)

32,

16709 WAPD-BT-8(p.73-9)

Westinghouse Elcetric Corp. Bettis Plant, Pittsburgh,
CRITICAL EXPERIMENTS ON WATER-MODERATED
LATTICES OF SLIGHTLY ENRICHED URANIUM DI-
OXIDE (UO,) FUEL RODS. J. R. Brown. p.73-9 [of]
BETTIS TECHNICAL REVIEW, REACTOR PHYSICS
AND MATHEMATICS. T7p.

Critical assembly measurements were made to in-
vestigate some of the parameters of water-moderated
lattices of slightly enriched UO; fuel rods. Measure-
ments of buckling, reflector savings, temperature coef~
ficient of reactivity, buckliing coefficicent of reactivity and
anisotropy werc made on cight lattices of varying H.O

ratio, UO, density, and fucl diameter. Tho experimental
methods used and the results obtained aro presented and
the errors discusscd, (auth)

33.

15020 A/CONF,15/P/595
Atomics International Div., North American Aviation,

Inc., Canoga Park, Calif,

EXPONENTIAL EXPERIMENTS WITH ORGANIC
MODERATED URANIUM LATTICES. W. W, Brown,
12p. $0.50(0TS).

Prepared for the Second U. N, International Confer-
ence on the Peaceful Uses of Atomic Energy, 1958,

A series of exponential experiments was carried out
on lattices of cylindrical uranjum metal rods in a
moderator of diphenyl. Three different concentrations
of U?® {n uranium were available for study, 0.50, 0.72,
and 0.91 at, %. The fuel rods were arranged {n square
lattice arrays at moderator to fuel volume ratios 1.5,
2, 3, and 4. A cadmium clad 2‘/‘ ft diameter alurmainum
tank was used to hold the lattices. External heaters
maintained the contents at 185°F, just above the melting
point of diphenyl, The lattices were driven by neutrons
from the thermal column of a water boiler reactor.
Foll activation techniques were employed to make the
buckling and intracell flux distribution measurements.
Measurements in pure and borated diphenyl were made
in order to obtain the thermal neutron diffusion length
and transport mean free path in diphenyl. Buckling and
intracell measurements were made for some lattices
in the borated diphenyl in order to determine the
neutron age in these lattices. (auth)




34.

17423 TID-2506(Del.)(p.15-38)

North American Avintion, Inc., Downey, Calif.
MEASUREMENTS AND ANALYSIS OF URANIUM-D,0
LATTICES. Frank B, Estabrook and Sidncy W. Kash,
p.15-38 [of] NUCLEAR SCIENCE AND TECHNOLOGY.
(EXTRACTS FROM NUCLEAR SCIENCE AND TECH-
NOLOGY. VOL. 1, ISSUES 1 TO 3, FEBRUARY-JUNE
1955). 24p.

During the past few years an cxtensive series of
measurements on low-carichment uranium-rod lattices
in D,O have been carricd out at North American Avia-
tion, Inc. This article bricfly summarizes the meas-
ured values of the materini bucklings, the fuel and
moderator disadvantage factors, and the activity ratios
for all the lattices and then gives the details and re-
sults of a carcful two-group analysis into the consist-
ency and significance of the measurements, The effec-
tive thermal-neutron temperature of each lattice is
obtained from the ratio of absorption cross scction to
low-caergy slowing-down power, The slowing-down
power of D,0 in the thermal region is shown to be
0,173 em™!, and some agrcement with experimental
values of the average cosine in a scattering collision is
adduced, Thermal utilizations are obtained from the
experimental intracell measurements. Comparison is
made with diffusion calculations of rod disadvantage
factors and with excess absorption calculations for the
moderator, Calculated {n conventional fashion are 0, €,
and L la L2 1t may be noted that experimental disad-
vantage fnctors are used. The ratio of thermal to epi-
thermal foll activities {s shown to be a parameter char-
acteristic of the asymptotic lattice spectrum and is
successfully correlated with the predictions of two-
group theory. The possible usc of this experimental
ratio for determining lattice diffusion lengths is criti-
cally examined, The necutron ages in the various lattices
are computed by taking the lower limit of the age inte-
gral at an effective thermal energy some 16 times
greater than would be proper in a nonmultiplying me-
dlum. The resonance escape probabilities that can be
computed from the above quantities are then compared
with resonance escape probabilitics computed {rom the
usual Fermi-Wigner-Weinberg theory, A scries of
amall, but dcfinite, discrepancics, functions of rod ura-
nifum enrichment, are found, These are believed to be
real and independent of experimental scatter, Three
supplemental experiments are recorded in the appen-
dixcs. Thesc indicate the presence of a small amount of
anisotropic diffusion, show the thermal utilization to be
independent of large flux gradients that exist near the
boundary of an cxponential tank, and support the method
uscd for computing cffective neutron ages. (auth)

35.

2070 CF-56-7-148

Oak Ridge Nationa! Lab., Tenn.

PRELIMINARY REPORT OF CRITICAL EXPERIMENTS
IN SLAB GEOMETRY. J. K. Fox and L. W. Gilley. July
30, 1956. Decl. Apr. 1, 1957, 15p, Contract [W-7405-

lattices 34-38

enz-26]. $3.30(ph OTS); $2.40(mf OTS).

The critical parameters of aqueous UO,F, solutions
enriched to 90% U*® {n various arrays of {ateracting slab
geometries have bcen determined {or a single concentra-
tion. Critical solutfon heights for various configurations of
three nominally 3-in. thick Al slab veasels and one 6-in.
Al slab vessel were determined. (T.R.H.)

36.
8738 UK/C/6/109
Atomie Energy of Canada Ltd. Chalk River Project,

Chalk River, Ont,

LATTICE EXPERIMENTS WITH 19-ELEMENT O, RODS
IN ZEEP. [Paper presented at] Sixth UK/Canada Techni~
cal Conference, Chalk River, Ontarjo, October 21-22,
1937. R. E. Green. Sept. 16, 1957, 14p.

ZEEP {s being uscd to study the lattice properties of 19
element UO, rods and two lattices are assembled (n it.
They are: (1) a 24.13 cm. hexagonal lattice of 55 L0,
rods. and (b) a 21.59 em. hexagonal lattice of 55 UO, rods
with 30 ZEEP rods placed around the UO, core with the
same spacing as the core. In the first experiment, the
pile did not go critical and no flux distributions were ob-
tained. However, an cstimate of the Laplacian for this
lattice was made using the results of the approach-to-
critical experiment. In (b) full scale flux distributions,
central rod experiments and fine structure measurements
were made and practically all the results quoted will be
those obtained with this 21.59 cm. lattice. (auth)

37.
2163 WAPD-PWR-Ph~112
Westinghouse Electric Corp. Atomic Power Div.,

Pittsburgh.

SLAB EXPERIMENTS. II. URANIUM METAL REFLEC-
TOR. W. H. Hartley., May 1956. 59p. $9.30(ph OTS);
$3.60(mf OTS).

Part Il issued an WAPD-PWR-Ph-126.

A series of experimeants ou various configurations of a
slab made of a highly enriched seed flanked by a natural U
reflector has ylelded information on core reactivity, flux
distributions, and temperature coefficients. The re-
activity was obtained experimentally by integration of rod
worth and water worth curves. The curves were con-
structed from points taken with several configurations of
blanket materfal. This procedure is shown to be valid if
the flux {s separable. Calculated values of core re-
activity arc high compared to experimental values derived
by use of the standard inhour equation. Shutdown re-
activity was determined semi-empirically by measure-
ments of negative buckling in a region of the core occupied
by coutrol rods, (auth)

38.
2164 WAPD~-PWR-Ph-126
Westinghouse Electric Corp. Bettis Plant, Pittsburgh.
SLAB EXPERIMENTS. III. URANIUM OXIDE REFLEC-
TOR. W, H. Hartley. July 1956, 41p. $6.30(ph OTS);
$3.00(mf OTS).

Part 11 {ssued as WAPD-PWR-Ph~112,

Experiments similar to those performed on an enriched

[P



Lattices 39-44

slab seed with U metal reflector were made with a UQ,
reflector. Differential control rod worth and differential
moderator worth curves were obtained and were compared
with similar curves obtained from the metal reflected slab.
From these curves, the exceas reactivity of a slab was
determined from a measurement of the slab critical
height. Measurements of flux shapes in three directions
were made {n order to determine critical bucklings in the
vertical and oue horizoutal direction and to investigate
water channel flux peaking. (auth)

39.

16711 WAPD-BT~8(p.84-9)

Westinghouse Electric Corp, Bettis Plant, Pittsburgh.
CRITICALITY CALCULATIONS FOR THE TRX. R. B.
Horst. p.84-~9 {of] BETTIS TECHENICAL REVIEW.
REACTOR PHYSICS AND MATHEMATICS. 6p.

The high U content of slightly enriched, water-
moderated reactors makes the theoretical prediction of
criticality difficult. Seven slightly enriched clean criti-
cal assemblies were constructed and their nuclear char-
acteristics were measured and compared with those
calculated for a theoretical, high U content core.

While the design of a power reactor would introduce
more complex problems, the agreement between the re~
activity characteristics of the model and the seven criti-
cal assemblies obtained in these experiments is good and
the model described herein should be useful in establish-
ing reactivity characteristics of future cores of this type.
(auth)

40,

6813 BNL-3145(Suppl.)

[Brookhaven National Lab., Upton, N, Y.]

CRITICAL ASSEMBLIES OF LIGHT WATER MODERATED,
SLIGHTLY ENRICHED URANIUM ROD LATTICES AT
BROOKHAVEN, Supplement to Hazards Summary Report.
Herbert Kouts, Sept. 11, 1956. 25p,

41.
15076 A/CONF.15/P/1841
Brookhaven National Lab,, Upton, N. Y.; Westinghouse
Electric Corp. Bettis Atomic Power Div.,
Pitteburgh; and Combustion Engineering Corp.,
New York.
PHYSICS OF SLIGHTLY ENRICHED, NORMAL WATER
LATTICES (THEORY AND EXPERIMENT). H. Kouts,
R. Sher, J. R, Brown, D. Klein, 8. Stein, R. L. Hellens,
and H. Arnold. 70p. $0.50(0TS).
Prepared for the Second U. N. International Confer-
ence on the Peaceful Uses of Atomic Energy, 1958,
Measurements made with water moderated lattices of
slightly enriched uranium rods since the last Geneva
conference are presented and discussed. Additional
measurements on agssemblies having uranium oxide as
the fuel are also presented. Improvemeants in technique
are described and analyzed. The evolution of theoretical
methods of interpreting and predicting the neutron be-
havior of reactor cores of this kind is recounted. The

Th

best present ways of analyzing the neutron economy and
criticality are described and discussed, and compari-
sons with the available data are given. The methods
range from multigroup treatments based on homogeniza-
tion to a few group treatments which may be carried out
by desk calculator methods. The derivation of the few
group parameters from multigroup results is described.
The theoretical treatments are supplemented by com-
parisons with the older four-factor methods. Finally,
some measurements obtained with plutonium enriched
rods are described, and tentative results are given.
(auth)

42,
15019 A/CONF.15/P /594
Atomics International Div., North American Aviation,

Inc., Canoga Park, Calif.

EXPONENTIAL EXPERIMENTS ON GRAPHITE
LATTICES WHICH CONTAIN MULTI-ROD FUEL ELE-
MENTS. R. A. Laubenstein, 16p. $0.50(0OTS).

Prepared for the Second U. N. International Confer-
ence on the Peaceful Uses of Atomic Energy, 1958.

A series of exponential experiments were carried out
on graphite-moderated lattices containing multi-rod
fuel clusters, in order to obtain Information for design
calculations on sodium —graphite power reactors,
Measurements of the lattice buckling and intracell Nux
distribution were included. Experimental measurae-
ments of the critical mass with and without sodtum In
the core of the Sodium Reactor Experiment were in-
tended as a check on the application of exponential ex-
periment results to a critical assembly. (M.H.R.)

43.

1643 LA-749
Los Alamos Scientific Lab., N. Mex.
POLYTHENE-25 CRITICAL ASSEMBLY AND NEUTRON
DISTRIBUTION STUDIES. Hugh C. Paxton and G. A.
Lineabarger. Sept. 30, 1949, Decl, Oct, 17, 1957. 51p.
Contract {W-7405-cng~36]. $9.30(ph OTS); $3.60(mf OTS).
Delayed critical behavior was investigated for an array
of Y in. polythcne cubes and UP* cubes of average compo-
sition UF; 4C; g, in an 8 in, thick natural U tamper, The
pseudosphere of critical size (2130 cm’) contained 12,0 kg
of 34.5% U. Rossi time=scale measurcements gave a =
—.36 x 10 at delayed critical, Activity distributions for
S, Au, U, and U samples were obtained as a function’
of radius of the assembly, Appreciable local variations in
neutron spcotrum rosulted {rom the inhomogoeneity of the
active array. (auth)

Lh,

18730 AEC-1r-3362

EXPONENTIAL PILE MEASUREMENTS ON R3a FUEL

ELEMENTS. Rolf Persson, Translated by W. K.

Ergea (Oak Ridge National Lab.) from report AEF-GS5,

Akticbolaget Atomenergl, Stockholm, Scpt. 19, 1956, 14p.
Clusters of seven uranium rods were investigated in

an cxponeatial assembly. The material buckling was



measurcd by an extrapolation proccdure and the ther-
mal diffusion length was established from the acutroa
intensity. (auth)

L5,
15025 A/CONF.15/P/600
Argonne National Lab., Lemont, Il
PROPERTIES OF EXPONENTIAL AND CRITICAL SYS-
TEMS OF THORIA - URANIA AND HEAVY WATER,
AND THEIR APPLICATION TO REACTOR DESIGN,
‘W. C. Redman and J. A. Thie. 18p. $0.50(0TS).
Prepared for the Second U. N. Internationzl Confer-
ence on the Peaceful Uses of Atomic Eneryy, 1958,
Physics statles informatioa was obtained through a
series of heavy water exponential and critical experi-
inents employing quiarter-inch diameter fuel rods with
thorium-U"® atom ratios of 25 and 50. Bucklings were
determined for exponeatial triangular lattices of l'/, to
7% in. pitch. Vold und temperature coefficient of
buckling ulso were measured. Systems of concentric
zones having different bucklings were iavestigated.
Critical experiments with a ’/‘ in, triangulur luttice
spacing and hefght to diameter ratios from 0.8 to 2.8
gave buckling and reflector savings information.
Migration area was determined both by differential
water worth and by variation of enrichment, Reactivity
worth of voids and control rods was investigated. Ther-
mal utilization and ‘resonance escape were also meas~
ured, Physics considerations in bolling reactor design
are assisted by these statics experiments and also the
observed operating characteristics of BORAX-IV. In
seeking compatibility among reactivity, void coefficient,
conversion ratio, safety and stability, yet heeding
boundary conditions {mposed by mechanical, hydraulic
and heat transfer considerations, judictous compro-
mises are necessary. Illustrative of these design
principles, a small 40 Mw ThO,~UO,~-D,0 prototype
bolling reactor having 400 kw/liter of coolant is pre-
sented. Although quite small, its attractiveness is
further enhanced when extrapolated in size and power
to those of practical interest. (auth)

1959
L6,

6589 A/CONF.15/P/676 .
EXPONENTIAL EXPERIMENTS WITH URANIUM
OXIDE CLUSTERS IN HEAVY WATER. E. Andersen
and O. Aspelund (Joint Establishment for Nuclear
Energy Research, Kjeller, Norway). 7p.

Measurements of the buckling of natural uranium
oxlde clusters {n heavy water are presented. The clus-
ters contain 6 and 7 oxide rods canned in aluminum.
(A.C))

Lattices 45-L49
L7,

6590 A/CONF.15/P/1192

CRITICAL AND SUBCRITICAL EXPERIMENTS ON U-
BeO LATTICES. P, Benolst, Ch. Gourdon, J. Martelly,
M. Sagot, and G. Wanner (Commlssariat & l'énergle
Atomique, Paris); and V, Deniz, B, V. Josbhi, and

K. Sahai (Atomic E-n_a-gy Establishment, Trombay,
Indla), GOp.

The material buckling of natural uranium—beryllum
oxide lattices was measured. The square cell or ele-
ment had a pitch of 15 om and uranium rods of 2,60,
2.92, 3.56, and 4.40 cm. A critical experiment was con-
ducted with hollow uranjum rods enriched to 1.35%.
(W.D.M.)

48,
7.2 NAA-SR-3096
Atomics Intcrnational Div., North Amcrican Aviation,

Inc., Canota Park, Calif.

EXPONENTIAL EXPERIMENTS WITH GRAPIITE LAT-
TICLES CONTAINING MULTIROD SLIGHTLY ENRICHED
URANIUM FUEL CLUSTERS., W, W, Brown, F. L.
Fillinore, and B, L. Scott. Jan. 15, 1953. 4€p. Con-
tract AT-11-1-GEN-8. $1.25(O0TS).

Studics of 13 exponcential cxperiments with graphite
modcrated lattices contrining multirod fucl clusters are
preseated. The bucklings and detailed intracell {lux
distributions were measured for cach lattice. Averare
flux valucs for cach material of the unit cell are given.
The theoretical analysis yields a value of the effective
rcsonance integral and of the resonance neutron inverse
diffusion length in the moderator, which can be used in
2-group sodium graphite reactor calculations. There {8
cvideace that neutron spectral hardening corrections are
important, but a crude treatment of this effect did not
improve the fit to the cxperimental measurements. The
calculations are presented in detail, and various lattice
parameters are tabulated. (auth)

49,
22211°  NAA-SR-Memo-3980
Atomics International Div,, North American Aviation,

Inc., Canoga Park, Calif,

CRITICAL MASS OF AN OMR CORE USING PLATE
TYPE FUEL ELEMENTS. H. C, Field, June 8, 1858,
4p. $1.80(ph), $1.80(mf) OTS,

The clean critical mass of an OMR core was deter-
mined experimentally using low enrichment U plate-
type fuel clements {n a six-inch lattice spacing and
Santowax R at 340°F as the moderator. Criticality was
attained with 39 fuel elements (3915 kg) present in the
core, three shim rods withdrawn, and the fourth shim
rod about ¥ withdrawn. (W.D.M.)




Lattices 50-55

50.
2857 CF-58-8-3
Oak Ridge National Lab,, Tenn,
CRITICAL EXPERIMENTS WITH 2.09% U-ENRICHED
URANIUM METAL PLATES IN WATER. J. K, Fox,
J. T. Mihalczo, and L. W, Gilley. Aug. 3, 1958, 9p.
Contract {W-7405-cng-26). $1.80(ph OTS); $1.80(mf
OTS). )
Experiments wero performed with 2,08% U*-enriched
uranium metal plates in a light-water-moderated and
-reflected assembly. Each plate was 30 in. long, 34 in.
wide, and Y in. thick and contained 7.09 kg of uranium,
In the first assemblies the plates were arranged in rows
with edges adjacent, and the spacing between rows was
varied from % to 1% in. The optimum spacing was
about ’/. in,’ With the spacing between rows maintained at
'/. in., the spacing between the cdges of the plates was
varied from 0 to % in. The optimum spacing between
edgea was 5/", in. The minimum critical mass in these
assemblies was 6,74 kg of U, (auth)

51,

2353 CF-58-5-5

Ok Ridge National Lab., Tenn.

CRITICAL PARAMETERS FOR POISONED ANNULAR
CYLINDERS CONTAINING AQUEQUS SOLUTIONS OF
U¥S, J. K. Fox and L. W. Gilley, Aug. 1, 1958, 7p.
Contract [W-7405-cng-26). $1.80(ph OTS); $1.80(mf
OTS).

Experiments were performed to determine the critical
paramecters of aqueous solutions of 93.2% U¥S-cnriched
uranyl fluoride contained in cylindrical annuli formed by
various combinations of aluminum cylinders varying in
diameter from 2 to 30 in, In all of the experiments the
inside cylinder was lined with a 20-mil-thick cadmium
sheet and filled with water to a height of 48 in., and in
some experiments a water reflector was used on the
sides and bottom of the outside cylinder. The data indi-
cate that for the solution having an H:U¥S atomic ratio
of 50.4 the critical infinitely high reflected annulus
would have a minimum thickness between 2.5 and 3 in,,
while the unreflected annulus would have a thickness be~
tween 3,75 and 4.5 in, The corresponding thicknesses
for the solution having an H:U™ atomic ratio of 309
would be between 3.5 and 4 in. for the reflected annulus
and between 4.5 and 5.5 in. for the unrefiected annulus.
{auth)

52,

2859 CF-~58-9-40

Oak Ridge National Lab., Tenn.

CRITICAL EXPERIMENTS WITH ARRAYS OF ORR AND
BSR FUEL ELEMENTS, J, K, Fox and L. W, Gilley.
Oct. 2, 1958, 6p. Contract [W-7405-eng-26). $1.80
(ph OTS); $1.80(mf OTS).

Critical experiments were performed with ORR and
BSR fuel elements to determine safe arrays in which the
elements could be handled and stored. The data indicate
that the optimum spacing for criticality of 168-g ORR

76

elements in water is 0.2 in. betwecen locating bosses and
that an infinite array of vertically placed elements one
element high would probably be subecritical with a l%-ln.
spacing between locating bosses. For uniform arrays

of adjacent elements {n water, variation in the fuel load-
ing per element betwcen 140 and 200 g made very little
difference in the critical mass, When 132 ¢lements with
an average loading of 160 g per clement were closcly
packed in water in an 11 by 12 element array in which
the rows were separated with 20-mil-thick cadmium
sheets, no appreciable source neutron multiplication
was observed; nor was there any appreciable multiplica-
tion when both the cadmium sheets and the water moder-
ator were removed and the array was surrounded with
12-1n.~thick paraffin reflector. A two-row slab-shaped
array with 24 200-g center elements and 14 168-g ¢le~
ments on each end, all spaced 0.2 in, between locating
bosses, was subcritical, and it appears that two infi-
nitely long rows of 168-g elements would be subcritical,
(auth)

53.

ma3 A/CONF,15/P/336

NATURAL URANIUM-HEAVY WATER LATTICES.
Y. Girard, J. C. Koechlin, J. Moreau, and R, Naudet
(Commissariat & I'Ensrgle Atomique, Paris). 97p.

A group of Laplacian determinations were made,
under critical running conditions {n the heavy water-
natural uranium pile ‘‘Aquilon® constructed for this
purpose, using either complete lattices or samples of
lattices employing a two-zone method. The experi-~
mental equipment and methods of measurement are
briefly described, Measurements were made for square
lattice cells, going in 20 mm intervals from 130 to
250 mm,. Results are presented for various bars.
Other effects were measured, (W.D.M.)

54

8252

CRITICAL EXPERIMENTS ON THE AQUILON REAC-
TOR. Y. Glirard, J. C. Koechlin, and J. M. Moreau.
Bull. inform. sci. et tech. No. 14, 14-22(1958) Feb.
(In French)

The Aquilon is a natural uranium research reactor
cooled with heavy water. The shielding, auxiliary in-
stallations, and the control installations are deacribed,
A etudy was made of the critical conditions of the re-
actor, and an experimental determination of the buck-
ling was also performed. The values obtained are givea.
W.S.R.)

55.
4798 HW-56919
Genera!l Electric Co, Hanford Atomic Products
Operation, Richland, Wash,
NUCLEAR PHYSICS RESEARCH QUARTERLY REPORT
[FOR) APRIL, MAY, AND JUNE 1958. July 21, 1958,
76p. Contract W-31~109-Eng-52. $2.25(0TS).
The constants are calculated for the analytical solu-




tion for the thermal neutron flux {n & nonabsorbing heavy
gas with a temperature discontinuity, and an alternative
method of deriving the group constants for Selengut’s
two-thermal-group approximations is given, Calcula-
tions are shown for thermal! flux in a cell with tempera-
ture discontinuities by a method employing the formal-
ism of few-group theory but retaining the qualitative
features of neutron distribution. Results of buckling
measurements for fuel elements in random vs, uniform
array are summarized, Measurements of the number of
fuel rods required for criticality for several lattices
with 1.6% enriched U and light water moderator and re-
flector were completed using the ‘‘Approach-to-
Criticality’”’ method, In connection with processing of
fuels enriched to 3%, K ., values were measured in
PCTR for UO; hydrogen-moderated systems. A re-
evaluation of n which results in more realistic critical
parameters for natural U—light water lattices is re-
ported. A summary is given of the empirical method
used to estimate critical masses of oralloy vs. core
dengity when surrounded by a full density natural U re-
flector. The techniques for measurement of K, in
PCTR are extended to the case where there is a tem-
prerature change in the fuel. Measurement of the metal
temperature coefficient of K, for 19-rod clusters of
UO, in the PCTR {8 described. Expressions are given
for the harmonic and end corrections for a three-region
exponential pile, Measurement of material bucklings of
seven-rod clusters of 0.925-in.~diam, natural U fuel ele-
ments {n 8 graphite moderator was completed, Fission
oross sections for Am¥! and Np?¥' st 0.1 to & av ware
measured using the crystal spectrometer. The welghts
of the U® fiasion foils used at Hanford and Harwell for
absolute fission cross section measurements are com-~
pared. Results of measurements of the age to In reso-
nance of monoenergetic neutrons in keroseune and water
are given, (For preceding period see HW-55879.)
(T.R.H,)

56.
9472 HW-57861
General Electric Co, Hanford Atomic Products

Operation, Richland, Wash,

NUCLEAR PHYSICS RESEARCH QUARTERLY RE-
PORT [FOR]} JULY, AUGUST, SEPTEMBER 1958,
Oct. 20, 1958, 34p, Cootract W-31-109-Eng-52,
$1.00(OTS),

Theoretical Physics, Values are given for the numer-
ical constant C, in the equation for'thermal neutron flux
in a nonabsorbing heavy gas medium with a temperature
discontinuity, Experimental Nuclear Physics, Errors
in previous measurements of the slow neutron fission
cross section of Am®! made new measurements on a
new sample necessary. The new results are given.
Critical Mass Physics. Results are given from the
approach-to-critical experiments with 3.01 wt, % UM
U fuel elements, 0,925-in. outside diam., arranged in
light-water moderated and reflected hexagonal lattices
of various spacings: Results of buckling calculations
for 3%-enriched UO, rod—water lattices and 5%-

lattices 56-59

enriched U rod—water lattices are given. The develop~
ment of a semi-empirical formulation for simplifying
calculations of the fast effect for U metal and UQ, fuel
elements in light water is prescnted. Fuel clement en-
richmeat, rod size, and lattice spacing are the varia-
bles considered. (For preceding period see HW-56919.)
(T.R.H.) ’

57

19691 NP-7762

Towa State Coll,, Ames,

OPERATING CHARACTERISTICS OF A URANIUM
GRAPHITE SUBCRITICAL ASSEMBLY WITH COOLANT
SIMULATION (thesis). John Henry Hoganson, 1957.
88p.

Experimental and theorctical investigations with ura-
nfum —graphite subcritical assemblies were carried out
to determine the various nuclear constants of a lattice.
The lattice constants were the material buckling, multi-
plication constant, lattice diffusion length, and thermal
utilization of the unit cell including the process tube
assembly. In this investigation six lattice configurations
were considered, (W,D.M.)

584
8237 HW-58678
General Electric Co. Hanford Atomic Products

Operation, Richland, Wash.

CORRELATION OF EXPONENTIAL AND PCTR MEAS-
UREMENTS ON CLUSTER FUEL ELEMENTS WITH
THEORY. G. D. Joanou. Dec. 31, 1958. Decl.

Feb. 11, 1959, 21p, Contract (W-31-109-Eng-52].
$4.80(ph). $2.70(mf) OTS.

Recent lmprovements in methods of lattice parameter
calculation are reported. By refinement of conventional
calculation methods, successful applications to cases of
cluster fuel eiements were found. The model used is
described, and the resonance escape probability inte-
gral, fast effect, fission neutron release to neutron fuel
capture ratio, and thermal utilization are calculated. In
addition, the diffusion length and Fermi age were calcu-
lated as well as ncutron streaming and density correc-
tions. The experimental work 18 described, and a
comparisgon of theoretical and experimental results ts
made. {(J.R.D))

59.

22209 HW-61547
General Electric Co. Hanford Atomic Products Opera-
tion, Richland, Wash,
CRITICALITY OF FUELS OF LOW ENRICHMENT IN
CYLINDERS. N. Ketzlach. Aug, 14, 1959. 12p.
$3.30(ph), $2.40(mf) OTS.
Curves are presented of critical masses as a function
of cylinder diameter and fuel rod size for 1.6, 3.0, and
5.0% U?® enriched metal-water systems. (W.D.M.)

T
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bOQ

125 BNL-486

Brooxhaven National Lab., Upton, N. Y.
EXPERIMENTAL STUDIES OF SLIGHTLY ENRICHED
URANIUM, WATER MODERATED LATTICES. PART I.
0.600-IN.~-DIAMETER RODS. Herbert Kouts and
Rudolph Sher. Scept. 1957, 41p.  S1.25(0TS).

Studics on 15 uranium —water lattices of 0,600-in.~
diamcter uranium rods are presented. Three fuel en-
richments werc uscd; these had nominal U contents of
1.0%, 1.15%, and 1.3%. Actual enrichmeats and densities
for the fuel is given. Five ratios of water-to-uranium
volumcs were studied with cach fuel enrichment, The
pertinent geometrical data on these lattices are given.
(W.L.H.)

6l.

7104 A/CONF.,15/P/246

LES PROPRIETES PHYSIQUES DE QUELQUES ELE~
MENTS COMPOSES, DANS DES REACTEURS DU
TYPE U--D,0. (Physical Characteristics of some
Composite Natural Uranium Fuel Elements in Heavy
Water.) P. Lehmann, R. W, Meier, and J. P, Schnee-
berger (Sulzer Bros. Ltd., Winterthur, Switzerland).
21p,

Lattices of natural uranium and heavy water were in-
vestigated for two types of fuel elements —the rod
cluster and tube cluster types. The geometric dimen-
sions of uranium are determined by thermal considera-
tions assuming a surface heat flux of 100 w/cm2 and
fixing the number of subelements per cluster. The
specific power (w/g of fuel) is a parameter varied within
reasonable limits, New methods for the calculation of
the lattice parameters ¢, p, and f were employed, in-
cluding recently published American, Canadian, and
French methods. Some further refinements for the
resonance capture of interior surfaces of the composite
elements were developed which are applicable to sys-
tems with a coolant material different from the modera-
tor. Finally, the material buckling i8 obtained for the
cold~clean as well as the hot-poisoned case, The meth-
ods of calculation are then applied for other subdivided
elements very similar in geometric shape for which the
material buckling is known from exponential or critical
experiments. (auth)

62,

18252 WAPD-TM-130

Westinghouse Electric Corp. Bettis Plant, Pittsburgh,
CRITICAL EXPERIMENTS WITH A SEED AND BLAN-
KET SLAB GEOMETRY ASSEMBLY, 8, H, Levine,

E. J. Hanraty, P. G, Johnson, L. A, Mikoleit, 8, L,
Shufler, and W, F. G. Vogelsang. July 1959, 95p,
Contract AT~11-1-GEN~14, $2.25(0TS),

A series of critical experiments was performed on
slab geometry critical assemblies to study the basic
behavior of seed-blanket type cores, These experiments
{ncluded water-worth measurements, inference of ex~
cess and shutdown reactivities, temperature coeffi~

T8

cients, three-dimensional activations, control rod
worths, and the effect of burnable poison (boron), In
most cases, theoretical calculations are compared to
the experimental results, and the agreement between
experiment and theory, {n general, is quite good. (auth)

63,

1619 1iW-57653

Genceral Elcetric Co, Hanford Atomic Products
Operation, Richland, Wash,

BUCKLING MEASUREMENTS OF FUEL ELEMENTS IN

RANDOM ARRAYS. K. C. Lloyd. Oct, 21, 19556. 8p.

Contract W-31-109-Eng-52. $1.80(h), $1.60(mf) OTS,
The buckling was measured for three diffcrent fuel

element types in random arrays. The average valuc of

the buckling was less than the buckling of uniform ar-

rays in all three cascs, but in view of the 95% confi-

dence limit, it is not considercd advisable to increase

tho safe critical limits of random arrays above those of

uniform arrays. (D.E.B.)

6he
17365

NEUTRON MULTIPLICATION MEASUREMENTS OF
HETEROGENEOUS 3.1 PER CENT ENRICHED
URANIUM -WATER SYSTEMS. R. C. Lloyd, R. B.
Smith, and E. D. Clayton (General Electric Co.,
Richland, Wash.). Nuclear Sci. and Eng. 2, No. 1,
Suppl., 62-3(1959) June.

The design of efficient systems for processing spent
power reactor fuel elements requires information on
the critical masses involved., To obtain some of the
needed information, approach-to-~critical experiments
were carried out with light-water-moderated and-
reflected hexagonal-lattice assemblies using enriched
solid U fuel eloments. Experiments were made for
fuel elements of 0.925, 0,800, and 0.300-in. O.D, with
the H;0/U ratios for lattice spacings to span maxi~-
mum buckling and minimum critical mass. (W.D.M.)

65,

17049 BNL-536

Brookhaven National Lab., Upton, N, Y.

NUCLEAR ENGINEERING DEPARTMENT PROGRESS
REPORT [FOR)] JULY 1-SEPTEMBER 30, 1958,

F, Maslan, ed, 76p. $2.25(0TS).

The study of effective resonance integrals in a
heterogencous system was continued. Measurement
of the buckling and reflector suvings of the 0.250-in,-
diam. rod, water-moderated lattices was completed for
both 1,027 and 1.5% enriched U metal.

66,

19051 CF-59-7-87

Oak Ridge National Lab.,

MULTIPLICATION MEASUREMENTS WITH HIGHLY
ENRICHED URANIUM METAL SLABS, J. T. Mthalczo



and J. J. Lynn, July 27, 1959, 35p. Contract [W-
7405-eng-26]. $6.30(ph), $3.00(mf) OTS.

A series of neutron multiplication measurements with
arrays of 1 by 8 by 10 in. slabs of 93.4% U?*®-enriched
uranjium metal was made to provide data from which
safety criteria for the storage of these fissile units can
be established. Each slab contained 22.9 kg of U?®, A
maximum of 125 units was assembled. The arrays
studied were cubic lattices of the units and were usually
parallelepipedal in shape. Arrays were both unmoder-
ated and Plexiglas-moderated and were surrounded in
most cases by a 1-in.-thick Plexiglas reflector. The
lattice densities (ratio of fissile unit volume to lattice
cell volume) were between 0.023 and 0.06. Unmoderated
lattices with a density of 0.06 would require 145 + §
units for criticality, while those with a density of 0.023
would require 350 + 30 units, In lattices in which the
fissile units are separated by 1 in. of Plexiglas, ap-
proximately 27 units would be required for a critical
array with a lattice density of 0.06 and about 75 units
for a density of 0.023, Distributing Foamglas (contain-
ing 2% boron) throughout a moderated array increased
the critical number of fissile units by a factor of 5,
while Styrofoam had a small effect. (auth)

67.
10629 CRRP-848
Atomic Energy of Canada Ltd, Chalk River Project,

Chalk River, Ont,

LATTICE EXPERIMENTS FOR CLUSTERS OF NINE-
TEEN 1.31 CM DIAMETER URANIUM METAL RODS IN
HEAVY WATER. A. Okazaki, D, F. Allen, and D, W,
Hone. Jan. 1959. 40p. $1.00(AECL).

The natural uranfum metal fuel was in the form of
cylinarical slugs 1.31 + 0.01 cm diam, by 15 cm long
fitted loosely into aluminum tubes 210 cm long. The
clusters were suapended by a gimbal arrangement on
beama which were placed across the top of the pile. The
buckling of the lattice under investigation was obtained
from measurements of the macroscopic flux distribution
through the reactor. The thermal flux distribution
through the central cell was measured to obtain the ther-
mal utilization and thermal diffusion area. The slowing
down area for the lattice was calculated. In addition to
the fine structure measurements made with manganese
wires, the distribution of neutron capture by v
through the central cluster was observed, (W.D.M.)

68,

7071 A/CONF.15/P/151

CALCULATION OF LATTICE PARAMETERS FOR
URANIUM ROD CLUSTERS IN HEAVY WATER AND
CORRELATION WITH EXPERIMENTS. DB. Pershagen,
G. Andersson, and L Carlvik (AB Atomceneryi,
Stockhiolm). 24p.

Ncthods have been developed for predicting the
buckling of cold clean iattices of uranium mewnl or
uranium exide (UO;) rod clusters in heavy water.

The methods involve refinements and modifications of

Lattices 67-71

the standard two-~group recipe and have been corrclated
with expongntial and critical experiments. In prineiple,

the latlice parameters ¢, p, {, L’. and r arc calculated,

and n is determincd {rom mcasurcments of the buckling.
{auth)

69.

6587 A/CONF.15/P/160

EXPONENTIAL EXPERIMENTS ON HEAVY WATER—-
NATURAL URANIUM METAL AND OXIDE LATTICES,
R. Persson, E. Blomsj, J. Ddderlein, E, Andersen,
and O, Aspelund (AB Atomenergi, Stockholm). 23p.

A description is given of some unique features of the
experimental facility, The theory of mixed lattices is
discussed, Measurements are reported on the buckling
for lattices consisting of clusters of uranium metal and
oxide rods in D,O at room temperature, the temperature
coefficient between 10 and 80°C for D,O and for differ-
ent lattices, and control rod effects. (W.D.M.)

70.

9432 BNL-483(p.61-72)

Argonne Nutional Lab., Lemont, 11,

AGE AND RESONANCE ESCAPE PROBABILITY FOR
THE THUD CRITICAL. W. C. Redman, p,61-72 [of]
THORIUM- U*® SYMPOSIUM, SPONSORED BY THE
UNITED STATES ATOMIC ENERGY COMMISSION AT
BROOKHAVEN NATIONAL LABORATORY, JANU-
ARY 9-10, 1958, 12p,

The term THUD designates a system of ThO,—UO,
fuel elements and heavy water currently under investi-
gation in both exponential and critical experiments, The
specific object of the THUD program at {ts outset was
to dovelop the informutfon roquired for the design of a
heavy water —oxide fuel loading for the EBWR, The
geometrical buckling for a s/‘-mcl': triangular lattice of
25:1 Th to U fuel rods was determined from a se-
quence of seven clean criticals, Two independent meth-
ods have been employed to establish experimentally the
neutron age for the THUD system, Values of the reso-
nance escape probability for the ’/‘ inch triangular lat-
tice have been obtained by fuel and analysts of the fuel
substitution experiments, Several experimental deter-
minations have been made of the effective resonance
integral for Th and ThG,. (W.L.H.)

71.

1802 AERE-T/M-166'

United Kingdom Atomic Energy Authority, Research
Group. Atomic Energy Research Establishmeat,
Harwell, Berks, England.

AN INVESTIGATION INTO THE CAUSES OF A DIS~

CREPANCY IN THE THEORETICALLY PREDICTED

K. FOR ENRICHED URANIUM HEAVY WATER LAT-

TICES. K. T. Spinney, June 1958. 24p.

The discrepancy between theoretical and experimen-
tal values of the reactivity of enriched uranium—heavy
water lattices was investigated, A description of the

19
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experimental apparatus, known as DIMPLE, is given,
along with a discussion of the procedure. It was con-
cluded that all of the discrepancy could not be accounted
for; however, some reasons are given, such as incom-
plete allowance for the inhomogeneity of the core re-
sulting in an underestimate of the leakage. (J.R.D.)

1960

72

7985 BAW-1179

Babcock and Wilcox Co. Atomic Energy Div., Lynchburg,

Va.

THORIUM URANIUM PHYBICS EXPERIMENTS (TUPR).
Monthly Report [for) October 1868. R. C. Anderson, M. L.
Batch, R. H. Lewis, N. L. Snidow, and W, M. Vannoy. 27p.
Contract AT(11-1)-766. OTS.

The Thorium— Uranium Physics Experiment (TUPE) is &
study of uniform-lattice cores moderated with H;O. The
objectives of the TUPE project are: (1) to determine the
critical size and mass for cores with M/W in the range 0.9
to 1.0 and for N, /Ny; = 25/1 and 15/1; (2) to determine
nonleakage probability to allow determination of K; (3) to
separate ke, into fast and slow components; (4) to deter-
mine a8 many two-group parameters as possible in a oriti-
cal experiment, including p,, & water/¢ fuel, and k1/k2;
and (5) to compare experimental results with predictions
from various calculational models. A description of the
cores, the status of the project, the results of calculations
of the 25/1 lattices, and the results of measurements on
Core 25 D are given. (W.D.M.)

73

172790 YAEC-152

Westinghouse Electric Corp. Atomic Power Dept., Pitts-
burgh.

CRITICAL MASSES AND LATTICE PARAMETERS OF

H30~UO; CRITICAL EXPERIMENTS. A COMPARISON

OF THEORY AND EXPERIMENT. W. H. Arnold, Jr.

Nov. 1969. 47p. For Yankee Atomic Electric Co. Con-

tract AT(30-3)-222, Subcontract No. 1. OTS.

A semi-empirical method of performing lattice calcula-~
tions in UO;— H,0 cores is described which was used in the
design of Yankee core 1, Calculated results using this
method give close agresment with experimental results
from the Bettis TRX facilities, from the Yankee and BR-3
critical experiments, and from a critical experiment per-
formed for the NSS Savannah. Although the semi-empirical
method gives adequate agreement, another system of cal-
culation is presented which uses the MUFT code and has
a somewhat firmer theoretical justification. It should
prove valuable in the design of future cores. (auth)

80

The
812 DP-407
Du Pont de Nemours (E. 1.) & Co. Savannah River Lab.,

Atken, 8. C, .
PROCESS DEVELOPMENT PILE MEASUREMENTS OF
LATTICE PARAMETERS OF NATURAL URANIUM IN
HEAVY WATER. Norman P. Baumann. July 1959.
32p. Contract AT(07-2)-1. OTS

Details and complete results are given of & series of
lattice studies performed in the Process Development
Pile (PDP). The lattices studied covered a large range
of configurations of natural uranium fuel in D;O. Fuel
assemblies oonsisted of single bare metal rods,
clustered bare metal rods, clustered bare metal plates,
metal tubes in aluminum housings, and clustered rods
of aluminum-clad UO,. Additional measurements were
made with assemblies of metal plates inside gas-filled
tubes. Triangular or equivalent lattice spacings were
varied from 7.00 to 10.69 inches by the use of 7, 6, 5, 4,
or 3 assemblies in the PDP test region. A detailed tabu-
lation contains the measured bucklings and the modera-
tor purity corrections for all lattices measured. The
tabulation also Includes calculated parameters, such as
«€p I, L’, and r. Corrections required because of the
irregular spacing of the test assemblies are discussed
and listed for each lattice. The two-group, two-region
method of analyzing critical water heights is described
in detail, A comparison is made of the PDP measure-
ments with similar measurements that were made at
Chalk River, A.B. Atomenergi, Saclay, and North
American Aviation. (auth)

75
11288 BAW-1158
Babcock and Wilcox Co. Atomic Energy Div., Lynchburg,
Va.
CRITICAL EXPERIMENTS WITH GENERAL ELECTRIC
COMPANY FUEL FOR THE N. 8, SAVANNAH, R. M. Ball,
A. L. MacKinney, J. H. Mortenson, and H. ¥F. Johnstom,
July 37, 1089. 79p. Contract AT(30-1)-2340. OTS.
Experimental data are tabulated as obtained from com-
parative measuremerits using fuel rods provided by the
General Electric Company together with The Baboook and
Wilcox MARTY pins. Both sets of fuel elements were clad
with stainless steel and contained uranium dioxide enriched
to 4% U-235. The results provide critical configurations
and data for determining reactivity effects of spacer bars
(flow blocks), reactivity effects of thick-walled fuel rods
and corner poison rods, flux distributions in the G.E, fuel,
differential water worths, reactivity effects of rod follow-
ers, and temperature effects. (auth)

76.
18613 BNL-287
Brookhaven National Lab., Upton, N. Y.
QUARTERLY PROGRESS REPORT [FOR] FEBRUARY 16-
MAY 15, 1964. Decl. Apr. 8, 1957. 48p. OTS.

Buckling measurements with 0.600-in. fuel rods in clean
water were completed for U enrichmentsa of 1.3, 1.15, and



1.0%. Water-to-U volume ratios of 1, 1.5, 2, 3, and 4 to 1
were used. Values of B? = +0.26 + 19 x 107Y/cm? and k =
1.0009 + 0.0006 were obtained from a lattice of natural U
rods in H,0 at a volume ratio of 1.5: 1. A proposed shim
control system for the LMFR is described which will main-
tain continuous control of the fuel concentration. In a test
of the ‘‘torch’’ process for removing Pa and U from ThF,
blankets by the fluorination of contaminants in & Hy—Fy
flame, 77% of the original feed lost 72% of its original ac-
tivity. A method using fused salts was leas successful. It
was found that 92 to 95% of mixed fission product activity
in molten NaNO; was scavenged out by a suspension of me-
tallic oxides such as Mn and Fe. Isothermal studies of
ThyBlg in liquid Bi and a liquid Pb—~Bi eutectic showed that
after 2000 hr, the compound particles grow larger in Bi,
but thermal cycling tests with the same dispersions indi-
cated that the particles grow larger in Pb—B{i. Static cor-
rosion tests of B and W alloy 701 and chromized Croloy
2'/‘ showed no corrosion in Bi or U—~Bi. Wetting experi-
ments revealed that pure Fe can be wetted by heating to .
1600°F under high vacuum and immersing in Bi at 726°C
for § hr. Additional data are presented on the erosion of
graphite by Th—Bi, the solubility of Fe and Zr in Bi, the
adsorption of Zr on Fe from liquid B, the radiation damage
of Si0,, and the thermal cycling of U. The transmission of
neutrons through an air slot was investigated as a function
of slot dimensions. Parameters of several neutron rego-
nance levels in UM were obtained. (For preceding period
see BNL-285.) (C.J.G.)

77

28408 NAA-SR-5409
Atomics International. Div. of North American Aviation,

Inc., Canoga Park, Calif.

EXPONENTIAL EXPERIMENTS WITH GRAPHITE~
MODERATED URANIUM-~METAL LATTICES, R. W,
Campbell and R, K. Paschall, Sept. 16, 1960. 32p. Con-
tract AT-11-1-GEN-8, OTS.

Measurements of material buckling and intracell flux
distributions were made in eight uranium-graphite expo-
nential assemblies constructed from combinations of three
square-cell sizes (7-, 9.6-, and 12-in,) and three enrich-
ments (0.4962, 0.7205, and 0.9124 a/0) of 1-in.~diameter
aranium metal fuel rods. Data from these assemblies in
conjunction with single-element experiments indicate that
the maximum buckling for the enriched fuel was approxi- .
mately 4.65 m~2 at a 6.6-1n. lattice spacing. Intracell
thermal-flux distributions agreed to within 2 or 3% of val-
ues obtained from the S; approximation of the transport
equation although the theory showed a systematically larger
flux depression in the more highly enriched fuel, perhaps
owing to neglect of spectral hardening. Resonance-escape
probabilities were measured for the three lattice spacings
of natural (0.7205 at. % U®*) fuel. The average value ob-
tained for the effective resonance integral for U was
10,02 £ 0.40 barns. This value is in close agreement with a
value of 9.77 barns obtained from the empirical formula
1 = 37.8/8/M + 0.04, deduced from Hellstrand’s data. (auth)
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78,
18572 HW-36174
General Electric Co. Hanford Atomic Products Operation,

Richland, Wash.

EXPONENTIAL PILE MEASUREMENTS WITH HOLLOW
SLUGS IN GRAPHITE - URANIUM LATTICES. E.D.
Clayton. Apr. 12, 1955. Decl. Mar. 31, 1960. 32p. Con-
tract W-31-109-Eng-52. OTS.

Buckling measurements were taken with hollow natural U
slugs in graphite-moderated lattices, in which the lattice
spacing was varied from 6% to 15 in. in 5 steps. The re-
sults of wet (water In the core) and dry measurements are
reported. Buckling curves are given showing the effect on
the buckling of coring the slug and placing water in the
core. Simple three-region diffusion theory is applied to the
measured lattices f{n an effort to correlate measurement
with theory, but with only limited success. (auth)

79.

19689 HW-65328
General Electric Co. Hanford Atomic Products Operation,
Richland Wash,
NUCLEARLY SAFE MASS LIMITS, VOLUME LIMITS,
INFINITE CYLINDER DIAMETERS AND SLAB THICK-
NESSES FOR SLIGHTLY ENRICHED URANIUM RODS IN
LIGHT WATER, E. D. Clayton. May 24, 1960. 15p.
Contract AT(45-1)-1360. OTS.
A serles of investigations involving critical approach
and exponential measurements made with 3.06% enriched U
is reported., Data from these experiments were used to
calculate critical parameters and safe values which are
shown graphically. The data pertain to U rods of diameters
which in one case result {n the minimum critical mass, and
in the second case give the maximum buckling. An illus-
trative problem in nuclear safety is included in which mass
and volume are discussed for a hypothetical dissolver used
to process U fuel elements of 3.1% enrichment. (J.R.D.)

80.

22619 WCAP-1413

Westinghouse Eleotrio Corp. Atomic Power Dept., Pitts~
burgh,

MULTI-REGION REACTOR LATTICE STUDIES OF FUEL

CYCLE DEVELOPMENT PROGRAM FOR THE PERIOD
JULY 1 TO DECEMBER 31, 1860. Ira H. Coen. Apr. 1},

1860, 47p. Contract AT(30-1)-2176. OTS,

Critical experiments at high water-to~metal ratios using
2.7% enriched UO, stainless steel clad fuel rods and the
associated core components from the Yankee critical ex-
periment were performed to obtain critical mass data in
the range of moderating ratios close to the optimum, Ex-
perimental work for the loose-lattice experiments was
completed, Calculations of the critical mass at moderating
ratios close to the optimum were made. (See also WCAP-
1414.) (C.J.G.)
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81 °
13048 HW-27921
Hanford {Atomioc Products Operation], General Electric

Co. Richland, Wash,

PHYSICS UNIT— APPLIED RESEARCH SUBSECTION
TECHNICAL ACTIVITIES REPORT FOR APRIL 1983,
J. E. Faulkner, D. E. Davenport, and Q. E. Duvall,
May 4, 1953. Decl, Mar, 3, 1960, 18p, OTS.

The B spectra of T1'™ and RN'* were determined. The
resuits of neutrom streaming caloulations for tianford
graphite are reported. Buckling msasurements on 8
6"/, in. small slug lsttics were completed. Critical
1attics experiments and neutron distribution studies are
also reported. (D.E.B.)

82 [ ]

2878 NAA-SR-Memo-3980

Atomics International Div,, North American Aviation, Inc.,
Canoga Park, Calif. )

CRITICAL MASS OF AN OMR CORE USING PLATE TYPE

FUEL ELEMENTS, H.C. Field. June 8, 1959. 4p. OTS.
The clean critical mass of a core using low enrichment

U plate-type fuel elements in a six-inch lattice spacing,
and uaing Santowax R at 340°F as the moderator was ex-
perimentally determined. Criticality was attained with
thirty-nine fuel elements, containing 3915 kg of U, present
in the core, three shim rods withdrawn, and the fourth shim
rod about ¥ withdrawn. The interpolated clean critical
mass was determined to be 3910 kg of U. (W.L.H.)

83,

2183

EFFECTS OF THE CONTAMINATION BY LIGHT WATER
ON LATTICES OF NATURAL URANIUM RODS IN HEAVY
WATER. Bernard S. Finn and James W. Wade (E. I. du
Pont de Nemours & Co., Atken, S. C.). Nuclear Sci. and
Eng. 7, 93-6(1960) Feb.

The effects of HyO contamination on lattices of natural
uranium metal in D0 were measured. The buckling
changes associated with H;O contamination were deter-
mined for two lattices with moderator-to-fuel volume
ratios of 12.3 and 14.6 over a range of H,O concentrations
from 0.2 to 8.2 mole %. The agreement between calculated
and experimental changes in buckling for these lattices was
within 25 X 10”8 em™2. Similar measurements on seven
other lattices with moderator-to-fuel ratios in the range
from 31 to 212 were made for a change in the H;0 concen-
tration from 0.18 to 3.92 mole %. For these measurements
the experimental change in buckling was about 15% greater
than the calculated change. (auth)

8L,
20783 RFP-182
Dow Chemical Co, Rocky Flats Plant, Denver,
CRITICALITY STUDIES OF ENRICHED URANIUM METAL
IN UO,(NO,); SOLUTIONS. A. Goodwin, Jr., C. L. Schuske,
and G. H. Bidinger. July 28, 1960. 17p. Contract AT(29-

82

1)-1108. OTS

Neutron multiplication measurements were made on
8.5~{n. diam cylindrical assemblies of enriched U discs
fmmersed in aqueous solutions of enriched UOy(NOg,. Dif-
fusion calculations were made on homogeneous mixtures of
the enriched U with varying H: U atomic ratios. (auth)

85,

18334 LA-2028

Los Alamos Scientific Lab., N. Mex.

CRITICAL MASSES OF ORALLOY LATTICES IMMERSED
IN WATER. J. C. Hoogterp, G. E. Hansen, H. C. Paxton,
and D. P. Wood. Nov. 1955. Decl. May 18, 1960. 55p.
Contract W-7405-eng-36. OTS.

A solid cube of oralloy becomes critical at 24 kg when
fmmersed {n an infinite water reflector. Various critical
lattices were obtalned by dividing this solid shape into
small units and uniformly dispersing them at varlous mean
densities. For a given size of oralloy unit, there {8 a mean
density at which the critical mass is a minimum. The H to
U atomic ratio of the cores with minimum critical masses
was determined. Measurements with nonuniformly dis-
persed oralloy do not indicate a critical mass below the
minimum observed with a uniform lattice. Multiplication
measuroments with Au, Ag, und Cd rods Inserted in the
oralloy matrix yielded the effective cross section ratios:
o, (Ag)/0, (Au) = 0.86, and g, (Cd)/g, (Au) = 1.58. These
values are independent of position and latiuce spacing for
ranges examined. (auth)

86,

16424

International Atomic Energy Agency, Vienna.
HEAVY WATER LATTICES. 1960. 142p. $1.50.

Reactor physicists from Chalk River, Saclay, Kjeller,
Harwell, Savannah River, A.B. Atomenergi, and Argonne
attended the panel meeting on the Physics of Heavy Water
Lattices. The research programs of the varfous labora-
tories were discussed and the existing data were compared
and evaluated. A series of 14 technical papers is presented
in the appendix; they cover practical aspects ol heavy water
reactor lattices such as operating experience with the NRU,
definitions of lattice parameters, lattice buckling, reso-
nance escape probability, and reactor spectra. (D.L.C.)

8%
87 NAA-SR-Memo-3892
Atomics International Div., North American Aviation, Inc.,

Canoga Park, Calif.

CALCULATIONS ON THE TRX CRITICAL ASSEMBLY.
L. Mak{ and W. Allen. ([1959?]. 5p. OTS.

The following items were calculated for the different
lattice spacing and were compared with the experimental
results: resonance escape probability of U, relative
thermal flux in fuel and moderator, and thermal uttliza-
tion and effective multiplication. (W.L.H.)



88,
20781 HW-63576(p.70-6)
General Electric Co. Hanford Atomic Products Operation,

Richland, Wash,

SHAPE PERTURBATIONS IN CRITICAL EXPERIMENTS,
W. A. Reardon and R. C. Lloyd. p.70-8 of NUCLEAR
PHYSICS RESEARCH QUARTERLY REPORT [FOR]) OCTO-
BER, NOVEMBER, DECEMBER 1959.

When making heterogeneous critical mass measurements,
several perturbations of unknown magnitude are usually
present, such as the effect of an irregular outer boundary.
Critical approach type measurements were made with cir-
cular, elliptic, and rectangular cylinders to try to evaluate
some of the effects. The uranfum rods used were 23.5
inches long, 0.175 inches In diameter, and 3.063% uMs,
These were encased in 0.025-inch wall Lucite tubes and
were arranged in a 0,5-Inch triangular lattice; the result-
ing H,0/U {total) volume ratio was 8.0. The assemblies
were both fully reflected and moderated with H,0. (auth)

89,

4728 RFP-169
Dow Chemical Co. Rocky Flats Plant, Denver,
IBOLATION THICKNESSES OF WATER FOR UO, F, SOLU-
TION SYSTEMS. C. L. S8chuske and A. N. Nickel,
Dec, 21, 1969. 11p. Contract AT(29-1)-1108. OTS.
Previously published data were used for an empirical
study of critical arrays of slab end cylindrically shaped
vessels interacting through water. These vessels con-
tained an aqueous solution of UO,F, and the U™ 1aotopic
enrichment was greator than 90%. Approximate isolation
thicimesses of water for each of the above two cases are
given. (auth)

90.
9910 RFP-174
Dow Chemical Co. Rocky Flats Plant, Denver.
INTERACTION OF TWO METAL SLABS OF PLUTONIUM
IN PLEXIGLAS. C. L. Schusks, A. Goodwin, Jr., G, H.
Bidinger, and D. F. S8mith. Deo. 28, 1969. 14p. Comtraot
AT(29-1)-1106. OTS.

Neutron multiplication measurements were performed on
two identical finite Pu-metal siab assemblies separated and
reflected by Plexiglas. (auth)

91.
837 NAA-SR-4238
Atomics nternational Div., North Ameriosa Aviation, Ine.,

Canoga Park, Calff.

EXPONENTIAL EXPERIMENT WITH A THORIUM -
URANIUM FUEL IN GRAPHITE. C. H, Skeen, G. L.
Blackshaw, and W, W. Brown. Mar. 1, 1880, 25p. Con-
tract AT-11-1-GEN-8. OTS.

An exponential experiment with multirod fuel elements in
graphite moderator is described. The fuel is a thorium—
uranfum alloy. The buckling, thermal utilization, and reso-
nance escape probability for one lattice configuration have
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been measured. In the analysis, emphasis {8 placed on de-
termining the effective resonance integral of the fuel ele-
ment. From the measured resonance escape probability,
0.856 + 0.008, an integral (including 1/v capture) of 9.7 &
0.8 barns is obtained. From the measured buckling (10.89 &
0.05 m™?) and thermal utilization (0.9446 + 0.0009) & value
of 11 &+ 2 barns 18 obtained for the integral. Although in
agreement with one another, these values are not in gen-
eral agreement with eithey calculated values or the results
inferred from other measurements. (auth)

92,
21077 BAW-1191
Babcock and Wilcox Co. Atomfc Energy Div., Lynchburg, Va,
THORIUM URANIUM PHYSICS EXPERIMENTS FINAL
REPORT. N, L. 8nidow, R. C. Anderson, M. L. Batch,
Q. A, G, deCoulon, R, H. Lewis, and W. M. Vannoy, May
1960. 213p, Contract AT(11-1)-766. OTS.

The Thorjum Uranium Physics Experiment (TUPE) is
a study of uniform lattice cores moderated with light water,
TUPE cores contain thorfum oxide-uranfum oxide pins
clad with Al and have metal-to-water volume ratios, M/W,
ranging from 0.3 to 1.0. The basio aim of the project was
to measure lattice parameters of cores with ratios ranging
from 0.3 to 1.0, and to compare the results with different
theoretical models, Results of the measurements on var-
fous cores are discussed in detail. (See also BAW-11983.)
(W.D.M.)

93.

7087 NAA-SR-Memo-3872
Atomics International Div., North American Aviation, Inc.,

Canoga Park, Calif.

FLUX DISTRIBUTION MEASUREMENTS IN OMR CORES.
V. A. Swanson. May 14, 1959, 14p. OTS.

The neutron flux distributions in a flexible mockup of an
OMR core portion were measured. Two lattice configura-
tions were studied. The diffusion length of thermal neu-
trons in the moderator and the critical sizes of the lattices
were also measured. Results, together with some compari-
sons with theoretical calculations, are tabulated. (J.R.D.)

e

7005 (NAA-SR-Memo-4240) SRE CRITICALITY
WITH SEVEN SOLID ROD CLUSTER OF URANIUM CAR-
BIDE FUEL. A. Aronson (Atomics International. Div. of
North American Aviatlon, Inc.. Canoga Park. Calif.).
Aug. 6. 1959. 13p. OTS.

Studies were made to determine the enrichment required
to provide excess reactivity of 4.5% above hot and poisoned
for various numbers of clusters of UC fuel in the SRE. The
fuel element ig in the form of seven-rod clusters 6-ft. long.
A plot is given of effective multiplication constants (K etf) V8-
enrichment for cores consisting of 31, 37, and 43 clusters.
The effects of additional clusters on reactivity with con-
stant enrichment are shown. Cell thermal flux and core
radial and axial thermal flux plots are given for 31 clusters
with 5.0 at.% enriched fuel and are also plotted for 43 clus-
ters with 4.0 at.% enriched fuel. (W.L.H.)

33
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25575 (BAW-1220) SPECTRAL SHIFT CONTROL RE-
ACTOR BASIC PHYSICS PROGRAM, QUARTERLY TECH-
NICAL REPORT NUMBER 3, JANUARY-MARCH 1961,
(Babcock and Wilcox Co. Atomic Energy Div., Lynchburg,
Va.). Contract AT(30-1)-2602. 82p.

A summary of the work accomplished during the third
contract quarter (January 1 to March 31, 1961) on the
Spectral Shift Control Reactor (SSCR) Basic Physics Pro-
gram ia presented. The major objective of the program is
to determine basic physics parameters of tight-packed lat-
tices of slightly enriched fuel in moderators consisting of
D,0—H,0 mixtures. The concentration of the D,0—H,0
mixtures are varfed so as to apply to the spectral shift
concept. The required license amendment was issued, and
the first critical experiment containing heavy water in the
moderator (76.7 mole % D,0) was performed with 4%~
enriched UO, fuel rods. Reported are measurements of the
critical mass, critical buckling, thermal disadvantage
factor, cadmium ratio of U and U, epithermal neutron
spectrum, and the effect of moderator channels. The oper-
ating license for the room temperature exponential experi-
ments was issued, and preliminary buckling measurements
with (U + Th)O, fuel in a moderator containing 80 mole %
D,0 were made. The results of hot exponential experiments
at 70 to 400°F with 4%-enriched UO, fuel in light water
moderator are also reported. Neutron age measurements
in a lattice of ThO, rods in light water and 90 mole % D,0,
parallel and perpendicular to the rod axis, were completed
and a preliminary analysis of the results is presented.
Theoretical studies continued. The BPG computer code,
which will be used to analyze experiments with D,0 in the
moderator, was refined by improving the methods of com-
puting resonance absorption and the transport cross sec-
tions for fast neutrons. Alternate methods of computing
Dancoff shielding {n the lattice and resonance absorption in
fertile material were considered, and BPG and P1MG cal-
culations were compared to assess the importance of the
choice of neutron spectrum in the reflector. Additional
calculations in support of the experimental work also con-
tinued. (auth)

9.

21400 BUCKLING MEASUREMENTS OF D40 MODER-
ATED CLUSTERS OF NATURAL URANIUM OXIDE RODS.
N. P. Baumann and E. J. Hennelly (E. I. duPont de Nemours
and Co., Aiken, S. C.). Trans, Am. Nuclear Soc., 4: No. 1,
48-9(June 1961),

97.
13575 (HW-67178) MEASUREMENTS OF NEGATIVE
kex FOR A GRAPHITE URANIUM LATTICE IN THE PCTR.
E. Z. Block and D. E. Wood (General Electric Co. Hanford
Atomic Products Operation, Richland, Wash.), Dec. 1,
1960. Contract AT(45-1)-1350. 24p.

The values of k, and f were measured for a cluster fuel
element in a 7-in. graphite lattice. The value of kex was
negative for natural uranium fuel; 8o two methods of meas-

84

urement were compared: (1) the normal method of pofson-
ing the lattice with thin strips of copper with an extrapola-
tion of the result back to a k,, of one and (2) producing the
condition of unit k., by adding to the cell U ag thin strips .
of U™-aluminum alloy. A measurement was made for a

slightly enriched fuel in the same geometry, with ke, posi-

tive, to provide a check on the other methods used. The

measured values of k, agreed within the quoted error. The

values of k, and f are, respectively, 0.944 and 0.907 as

measured by adding U™ to the cell containing natural ura-

ajum fuel. (auth)

98,

24540 EXPONENTIAL EXPERIMENTS ON NATURAL
URANIUM-IMPREGNATED GRAPHITE LATTICES.

R. Bonalumi, C. Bruschi, G. B. Zorzolil (Laborator{ CISE,
Segrate, Italy). Energia nucleare (Milan), 8: 321-5(May
1961). (In English)

Exponential experiments on natural uranium-impregnated
graphite lattices are described. Buckling was measured on
three different lattice pitches, corresponding to spacings of
10, 14.1, and 20 cm; the experimental results are dis-
cussed. (auth)

99.

28337 (HW-68405) A SEMI-EMPIRICAL METHOD OF
ESTIMATING MATERIAL BUCKLINGS FOR SLIGHTLY EN-
RICHED URANIUM —-WATER LATTICES. C. L. Brown
(General Electric Co. Hanford Atomic Products Operation,
Richland, Wash.). Mar. 1961. Contract AT(45-1)-1350.
3up.

The calculated bucklings are compared with experimental
bucklings measured on uranium rods in water at enrich-
ments of 1, 2, and 3 per cent U, for rod diameters up to
three inches. Twenty two such measurements are included.
Bucklings are calculated using the one-group criticality
equation, Lattice parameters are calculated. The maximum
material bucklings obtained are biased high (conservative
from the standpoint of nuclear safety). The bias, however,
is not unreasonably large: for 1.0-inch diameter rods at
1.0 per cent U5, the bias is 130 & 320 microbucks; for
0.5-inch diameter rods at 3.0 per cent U®F, the bias is 190
330 microbucks; and for 0.3-inch diameter rods at 5.0 per
cent U, the bias is 320 + 420 microbucks. Maximum
bucklings and minimum critical masses are presented for
water-reflected lattices of 1.03, 2,0, 3.063, and 5.0 per cent

U enriched uranium rods in light water. Extrapolation ;
lengths are estimated from experimental measurements. .
(auth)

lw.

21399 EXPONENTIAL EXPERIMENTS IN URANIUM -

DIPHENYL LATTICES. R. W, Campbell, T. L. Guzzle,

and R. K. Paachall (Atomics International, Canoga Park,

Calif,). Trans. Am. Nuclear Soc., 4: No, 1, 47-8(June =
1961),
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101.
29882 (NAA-SR-6446) EXPONENTIAL EXPERIMENTS
WITH HEAVY-WATER, GRAPHITE~AND-DIPHENYL MOD-
ERATED, URANIUM METAL LATTICES. R, W, Campbell
and C. H. Skeen (Atomics International. Div. of North
American Aviation, Inc,, Canoga Park, Calif.). Sept. 15,
1961. Contract AT-11-1-GEN-8. 37p

A series of experiments were carried out during the past
geveral years to study the basic reactor physics of several
clean lattices and their constituents. Three moderators,
heavy water, graphite, and diphenyl were used, in turn, in
these lattices. Three metal fuels (but not mixtures thereof)
were used, The fuel enrichments (at.%) were 0.4962 (de-
pleted), 0.7205 (natural) and 0.9124 (enriched). The fuel ele-
ments made from 4-inch long slugs, were in the form of a
cylinder which had a diameter of one inch. These elements
were 5 {t long. These experiments are summarized and
simplified two group theoretical comparison of the results
is presented, It is demonstrated that this model is not accu-
rate for the description of these lattices. (auth)

102,

30213 (NAA-SR-6409) EXPONENTIAL MEASURE-
MENTS IN DIPHENYL-MODERATED, URANIUM-METAL
LATTICES. R. W. Campbell, T. L. Guzzle, and R. K.
Paschall (Atomics International. Div. of North American
Aviation, Inc., Canoga Park, Calif.). Sept. 15, 1961. Con-
tract AT(11-1)-GEN-8. 23p.

Material buckling and intracell flux distribution meas-
urements are made for a series of diphenyl-moderated,
uranium-metal exponential assembties. The lattices con~
8ist of square cells with a 1-in.-diameter fuel element
located at the center and spaced to give moderator-to-fuel
{M-F) ratios of approximately 1.5, 2, 3, 3.5, and 4. Fuel
enrichments of 0.4962, 0.7205, and 0.9124 at.% are used.
The lattice {s maintained at g temperature of 180°F. Meas-
urements are conducted for natural fuel with a 3.16 M-F
ratio, and the buckling is found to be —4.1 + 0.5 m™2, Intra-
cell flux diatributions are measured for eight lattices and
compared with calculations using cross-sections averaged
over a Wigner-Wilkins spectrum. Agreement is good for
small spacings but grows worse as the cell size increases,
because the cell structure departs from the homogenized
cell used to calculate the neutron spectrum. Thermal uti-
lizations are calculated from both the measured and calcu~
lated flux distributions and are found to disagree by less
than 2%. (auth)

103,

21784 ANALYSIS OF CRITICAL EXPERIMENTS
WITH SLIGHTLY ENRICHED UQ, CLUSTERS IN HEAVY
WATER. J. D. Cleary (Westinghouse Electric Corp.,
Pittsburgh), B, Jennings, F, L. Langford, and W, H.
Arnold, Jr. Trans, Am. Nuclear Soc., 4: No, 1, 102-3
(June 1961).
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10392 (WCAP-1423) MULTI-REGION REACTOR
LATTICE STUDIES. Quarterly Progress Report [for the
period] July 1 to September 30, 1960. Ira H. Coen (Weat-
inghouse Electric Corp. Atomic Power Dept., Pittsburgh).
Oct. 28, 1960. 53p. Contract AT(30-1)-2176.

Critical Experiments. After reports of fuel-element and
control-rod fabrication progress, the critical experiments
performed are outlined. These experiments included meas-
urements on a 3.7% core, criticality measurements on a
three-region core, peripheral fuel rod worth for a three-
region core, fuel-rod and foil scans in a three-region core,
multiple foil measuring techniques, analysis of errors in
U™ Cd ratio measurements, and comparison of 3.7 and
2.7% cores. Nuclear Analysis of Multi-region Reactor
Cores. Work continued on calculations of lattice param-
etera, comparison of results with experiment, and evalua-
tion of methods of analysia. (For preceding period see
WCAP-1419,) (T.R.H.)

105,

17753 (WCAP-1428) MULTI-REGION REACTOR LAT-
TICE STUDIES. Quarterly Progress Report, October 1 to
December 31, 1960, Ira H. Coen (Westinghouse Electric
Corp. Atomic Power Dept., Pittsburgh). Jan. 30, 1961.
Contract AT(30-1)-2176. 81p.

Results are reported for an extension of critical experi-
ments and analyses which was made in the program for
evaluation of water-moderated multiregion cores to study
the discrepancey between calculated and experimental
values of p*® (resonance capture/thermal capture ratio in
U™,) and 6% (resonance fisslon/thermal fission ratio in
U), (auth)

106,

21728 (WCAP-1432) MULTI-REGION REACTOR LAT-
TICE STUDIES, Quarterly Progress Report, January 1 -
March 31, 1961. Ira H. Coen (Westinghouse Electric Corp.
Atomic Power Dept., Pittsburgh). Apr. 1961. Contract
AT(30-1)-2176. 78p.

Progress in analytical studies and critical experiments
for the multi-region reactor lattice studies of the fuel cycle
development program is described. The experiments uti-
lized stainless steel clad uranjum dioxide fuel rods of three
different enrichments and two moderating ratios. Per-
formance of the scheduled experiments with the 4.5:1 W/U
lattice was continued without interruption. The experi-
mental results are reported under the headings of critical-
ity measurements, flux distributions, and microscopic
parameter measurements, Criticality measurements were
made on various two- and three-region'cores. Results for
loading, critical water height, banked rod position, and
peripheral fuel rod woth are tabulated. The cross section
schematic diagrams of the cores utilized are shown. The
cadmium ratios for.gold and U in the moderators were
determined. Scans are shown of fuel rods, gold foils, and
U8 foils for water slots and for various slab materials
inserted in the slot. The parameters of the lattices studied
experimentally were calculated and the results were com-
pared with those obtained experimentally. (M.C.G.

85
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107.
30223 (WCAP-1434) MICROSCOPIC LATTICE PA-
RAMETERS IN SINGLE- AND MULTI-REGION CORES: A
COMPARISON OF THEORY AND EXPERIMENT. P. W.
Davison, J. D. Cleary, B. Jennings, H. A. Risti, and G. H.
Minton (Westinghouse Electric Corp. Atomic Power Dept.,
Pittsburgh). June 1961, Contract AT(30-1)-2176. 187p.
Light water critical experiments are performed in order
to measure microscopic parameters and conversion ratios
in single region and multi-region cores containing slightly
enriched, stainless steel-clad, UO, fuel rods. The experi-
mental results are analyzed with multi-group codes, which
are supplemented for the resonance energy region by a
Monte Carlo code. Experimental and analytical results are
presented, along with a description of investigations of
discrepancies between theory and experiment. (auth)

108.

21782 REACTIVITY AND SPATIAL DISTRIBUTIONS
IN MULTI-REGION LATTICES: COMPARISON BETWEEN
ANALYSIS AND EXPERIMENT. W.J, Eich and W, P,
Kovacik (Westinghouse Electric Corp., Pittsburgh).
Trans. Am. Nuclear Soc., 4: No. 1, 100-1(June 1961).

109,

8999 (HW-64866(p.65-87)) MATERIAL BUCKLINGS
OF GRAPHITE URANIUM LATTICES. G. W, R, Endres
and D. E. Wood (General Electric Co. Hanford Atomic
Products Operation, Richland, Wash.).

Material buckling measurements were completed for a
series of lattices with a tube-in-tube natural uranjum fuel
element for most lattice spacings with tube-and-rod and !
and E fuel elements and for one lattice, using a second
tube-and-rod fuel element, Bucklings were measured in
exponential piles for both air and water coolant. Material
buckling values and side-to-side extrapolation lengths for
the tube~in-tube, tube-and-rod, and I and E fuel elements
are shown. Dimensions, cladding, densities, volume ratios,
and volumes per centimeter of length for the fuel elements
are given, (W.D.M,)

110,

13918 (NAA-SR-Memo-810) MEASUREMENTS AND
ANALYSIS OF URANIUM-D,0 LATTICES. F. B, Esta-
brook and S. W. Kash (North American Aviation, Inc.,
Downey, Calif.). Nov. 16, 1963. Decl. Nov, 6, 1958. 28p.
A series of exponential measurements performed on
uranium-heavy water lattices is summarized. Three en-
richments of fuel materials were used: 0.49, 0.71 (natural),
and 0.90 wt. % U, The uranium fuel slugs ranged from
0.75 to 2 in, in diameter and were encased in tubes of
0.40-in. aluminum, The lattice cell spacings varied from
3 to 12 in. The analysis of the data is divided into two
parts. The first part deals directly with the neutron flux
measurements and reports for each lattice, the material
buckling (B, a pair of disadvantage factors (F and Fiuhe
and a flux ratio (R). The second part of the analysis is

86

concerned with the long-range problem of improving re-
actor calculations. Attempts were made to correlate the
measurements with themselves and with other nuclear
measurements so as to obtain a consistent formalism for
computing uranium —heavy water reactor parameters.
(W.L.H,)

111.

21403 ke MEASUREMENTS IN THE PAWLING LAT-
TICE TEST RIG. G. Foster, W. L. Brooks, M. Fleigsh-
mann, and R. D. Schamberger (Nuclear Development Corp.
of America, White Plains, N. Y.). Trans. Am. Nuclear
Soc., 4: No. 1, 51(June 1961).

112,

6594 (ORNL-3016(p.72-3)) CRITICAL DIMEN-
SIONS OF RANDOM ARRAYS OF ThO;-UQ, PELLETS.
J. K. Fox and L. W. Gilley (Oak Ridge National Lab.,
Tenn.).

Several criticality experiments were performed with
assemblies of unclad ThO, - UO, pellets, randomly
stacked {n aluminum or steel cylinders. Water was
added to the cylinders to serve as neutron moderator,
and all assemblies were completely water-reflected.
The results of these measurements and of preliminary
experiments in which the pellets were contained in
plastic bottles indicated that the critical dimensions
of assemblies of such pellets are extremely sensitive
to the degree of neutron moderation. (auth)

113.

21408 CRITICAL ARRAYS OF NEUTRON INTERACT-
ING UNITS. L. W, Gilley and J. T. Thomas (Oak Ridge Na-
tional Lab., . Tenn.). Trans. Am. Nuclear Soc., 4: No. 1,
54-5(June 1961).

114,

21401 PRECISION CRITICAL SUBSTITUTION MEAS-
UREMENTS OF BUCKLINGS IN D;O MODERATED LAT-
TICES. W. E. Graves (E. I, duPont de Nemours and Co.,
Aiken, 8. C.). Trans. Am, Nuclear Sooc., 4: No. 1, 49(June
1961).

115,

2067 WCAP-1412

Westinghouse Electric Corp. Atomic Power Dept., Pitts~
burgh.

MULTI-REGION REACTOR LATTICE STUDIES RESULTS
OF CRITICAL EXPERIMENTS IN LOOSE LATTICES OF
UO, RODS IN H,0. V. E. Grob, P. W. Davlson, D, F.
Hanlen, R. D. Leamer, F. L. Kelly, and J. D. Cleary.
Mar. 30, 1960. 53p. Contract AT(30-1)~2176. OTS,
The loose lattice experimental work performed under
the Multi-Region Lattice Program conducted at the
Westinghouse Reactor Evaluation Center s descrlbed.
The fuel used in these experiments was the 2,734, en-



riched Yankee CRX fuel, described on page 14 of

YAEC 94!, The purpose of the experiments was to obtain
critical mass informatiom in the range of moderating
ratios close to the optimum and to verify the physics
computational methods now used for fuel storage calou-
lations. The experimental program consisted of oritical
size, buckling, reflector savings, and microscople parame-
ter measurements. (auth)

116.

21786 HETEROGENEOUS URANIUM METAL -
GRAPHITE CRITICAL EXPERIMENTS. C. A. Guderjahn
(Atomics International, Canoga Park, Calif.). Trans, Am,
Nuclear Soc., 4: No. 1, 104 (June 1961).

117.

13459 (HW-67219) NUCLEAR PHYSICS RESEARCH
QUARTERLY REPORT, JULY, AUGUST, SEPTEMBER 1960.
(General Electric Co, Hanford Atomic Products Operation,
Richland, Wash.). Oct. 20, 1960. Contract AT(45-1)-1350.
114p.

Results are reported of the neutron-induced fission in
low-energy resonances of Pu®? and of resonances in the
target nuclides Pu??, U2, U238, and Pa®!, A three-axis
crystal spectrometer was constructed for the study of dif-
ferent inelastic scattering cross sections of neutrons in
the energy range from near thermal to a few tenths of an
ev, Results are reported of the scattering of 0.147-ev neu-
trons {rom water, Hanford's 2-Mev positive ion Van de
Graaff accelerator was equipped with motor-driven sup-
ports, which permit mechanical positioning of the acceler-
ator from a remote station in the control room. The elec-
trode system installed to determine the location of the ion
beam within the vacuum system {s described, The system
is designed to furnish information necessary for the posi-
tioning of the accelerator and further alignment of the
beam. A study i{s reported of the position and energy de-
pendence of the neutron flux in a heterogeneous system.
The effect of a 1/v absorbing cylinder on the thermal flux
in a surrounding nonabsorbhing moderator is treated in an
improved approximation, The bhasic {mprovement embod-
ied {n the solution s the use of a more accurate description
of the encrgy dependence of the blackness of the absorber.
A study was made on the interpretation of PCTR measure-
ments of K, for the case in which the addition of poison
perturhs the neutron flux distribution in any or all of the
various components of the test cell. Measurements were
also made of K, for lattices in which only onc fuel element
or one central cell {s available, Lattickwcell flux traverses
from experiments were examined {n order to develop a
method for calculating reaction rates in uraniume-graphite
heterogeneous systems, Variations in the neutron energy
spectrum were examined to improve standard methods, es-
peclally for systems at elevated physical temperatures,
The mater!al buckling and extrapolation lengths were meas-
ured In three exponential piles, One pile was 6-ft wide and
8-ft long with a lattice spacing of 8’/, in. The second was
8-ft wide and 8-ft long with a lattice spacing of 8% in. The
third pile was 10-ft wide and 8-t long with a lattice spacing
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of 14¥% in. A tube-in-tube natural-uranium fuel element
with water coolant was used in all three piles, Proposed
studies for the critical facility of the Plutonium Recycle
Program are reported, A series of exponential pile meas-
urements were made to determine the criticality of 2.6%
enriched uranium dioxide rods in light-water lattices,
These measurements were made primarily to obtain data
for establishing nuclear safety criteria relative to propos-
als for processing power reactor fuels, (For preceding
period see HW-64866.) (W.L.H.)

5572 WATER-MODERATED CORES WITH BORON
STEEL SEPTA AT ELEVATED TEMPERATURES, G. D.
Hickman, J. A. Bistline, and L, A, MacNaughton (Knolls
Atomic Power Lab., Schenectady, N, Y.). Nuclear Sci, and
Eng, 8, 381-92(1360) Nov.

A series of 15 experiments was carried out on an 8 x 30 X
32 in, core in the Pressurized Critical Assembly at KAPL,
In 12 of these experiments, 0.030-in, boron stainless steel
septa bisected the 8~in, dimension. These septa contained
various welght per cent B!, In the remaining three experi-
ments, there were no boron-stainless steel septa in the
core. The eigenvalues and neutron density distributions
were compared with values calculated from Deutsch cross
sections and ‘“Thin Region Theory.’’ The calculated eigen-
values were within 1% of the experimental values, with a
spread of approximately 1%, For all the cores, the calcu=
lated eigenvalues were lower than the experimental values,
Analyses of the neutron density distributions showed the
calculated results in fajrly good agreement with the ex-
perimental results, In all cases, this agreement was as
good for the cores which contained the boron septa as for
the ones which did not. It therefore appears that the boron
was well represented by ‘““Thin Region Theory,’’ and that
the main discrepancies between calculated and experimen-
tal values are due to the inadequacies of adapting the
Deutsch scheme to these cores. (auth)

119.

21785 NATURAL URANIUM-D,0 BUCKLINGS OVER
AN EXTENDED RANGE OF PITCH AND FUEL ASSEMBLY
SIZE. T.J. Hurley, Jr,, H, R. Fike, and G, F, O’Neill

(E. L. duPont de Nemours and Co., Aiken, S, C.), Trans.
Am. Nuclear Soc,, 4: No, 1, 103-4(June 1961).

120,

28336 (CRRP-894) SOME CLOSE-PACKED LAT-
TICES IN LIGHT WATER AND HEAVY WATER., PART .
BUCKLING MEASUREMENTS. R. G. Jarvis, G. J. Phillips,
and W. H, Walker (Atomic Energy of Canada Ltd, Chalk
River Project, Chalk River, Ont.). Apr. 1961. 40p.
(AECL-1254)

Measurements of buckling were made in an exponential
system for a set of twelve lattices. The fuel was In rods
1.28 in, in diameter, {n aluminum cans, and was arranged
in square lattices at spacings of 1,60, 2.11, and 3,20 in. At
each spacing the buckling was measured for natural and
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Lattices 121-127

depleted uranium in light water and in heavy water. The
depleted uranium contained 0.26% of U-235. (auth)

121,

7019 (ORNL-3016(p.76-8)) CRITICAL EXPERI-
MENTS WITH PRNC RESEARCH REACTOR FUEL
ELEMENTS. E. B. Johnson and K. M. Henry, Jr.
(Oak Ridge National Lab., Tenn.).

A series of critical experiments with the Puerto
Rico Nuclear Center research reactor fuel elements
was completed in the Pool Critical Assembly of the
Bulk Shielding Facility. The experiments validated
the computations on which the design fuel-plate loading
was based, and they determined the amount of excess
reactivity to be expected from three clean, cold load-
ings proposed by the reactor's designer as operational
configurations. (auth)

122,
25377 (NAA-SR-Memo-6414) NUCLEAR SAFETY IN
HANDLING 10 PER CENT UM'-ENRICHED UO, FUEL.

Norman Ketzlach (Atomics International. Div. of North
American Aviation, Ino,, Canoga Park, Calif,), May 18,

1961, 4p.

Criteria were established for the safe fabrication and
storage of 9.87% U enriched UO, fuel rods. Due to the
limited amount of fuel to be handled in this project, safe
criteria were based on fuel rods at optimum rod size and
lattice spacing and water flooding. When the fuel is handled
in pellet form, 530 g contained U §g the maximum safe
batch size independent of container size. The maximum
safe volume, independent of mass, is 6.5 liters. When
handled as 0.30-inch diameter finished fuel rods, it is
safe to handle 26 rods (920 g contained U?6), A two-
dimensional infinite array of fuel elements (24-rod bundles)
is safe with a minimum edge-to-edge separation of 24
inches. This same spacing between safe batches of pellets
{s also safe. Fifty columns (2.75 inches by 2.75 inch
cross section) of fuel elements are safe with a minimum
edge-to-edge spacing of 12 Inches. (auth)

123,

25378 (NAA-SR-Memo-6416) NUCLEAR SAFETY
CRITERIA IN USE OF RMDF TRANSFER CASK. Norman
Ketzlach (Atomics International. Div. of North American
Aviation, Inc., Canoga Park, Calif,). May 16, 1961. 6p.

Criteria were established for the storage and tranaporta-
tion of a maximum of one kg contained U scrap {n each
55-gal drum. These drums are stored four drums per pal-
let in a square lattice array. An array of such pallets, two
pallets wide by two pallets high by six pallets long contain-
ing a total of 96 drums, is safe independent of the degree of
water flooding. Two kg contained U2 s allowable per drum
in a 180-drum, single-plane array. These arrays may be
repeated with an edge-to-edge separation of at least 6 ft.
(auth)

88

124,

6591 (HW-64866(p.143-7)) CRITICAL APPROACH
AND EXPONENTIAL MEASUREMENTS WITH 3.1 PER
CENT ENRICHED URANIUM RODS IN LIGHT WATER.

R. C. Lloyd, E. D. Clayton, and R. B. Smith (General Elec-
tric Co. Hanford Atomic Products Operation, Richland,
Wash.).

A series of exponential and critical approach measure-
ments were previously made with 3.063% enriched uranium
rods in water. The data are summarized, and plots are
given of maximum buckling and minimum critical mass in
spherical geometry vs. rod diameter and the extrapolation
length va, H,0/U volume ratfo. (W.D.M.)

125,

7004 (HW-64866(p.148-9)) EXPONENTIAL EXPERI-
MENTS WITH POISONED MODERATOR. R. C. Lloyd
(General Electric Co. Hanford Atomic Products Operation,
Richland, Wash.). .

A series of measurements was completed for determin-
ing the amount of neutron absorber required to make a
heterogeneous system of 1.007% enriched uranium rods
safe. The fuel rods (aluminum clad) were 0.925-In. {n di-
ameter and 44-in. long. Eighty-five of the fuel rods were
loaded into a stainless-steel tank, and increments of boric
acid (H3BO;) were added to the moderator until the buckling
became negative. (W.D.M.)

126,

6592 (HW-64866(p.150-1)) EXPONENTIAL MEAS-
UREMENTS OF NATURAL URANIUM-WATER SYSTEMS.
R. C. Lloyd (General Electric Co. Hanford Atomic Prod-
ucts Operation, Richland, Wash.).

A series of exponential measurements was started with
0.925~in. diameter natural uranium fuel elements in water.
The purpose was to obtain further data on the critical mass
of natural uranfum in light water and to obtain buckling
values for the Interpretation of planned experiments involv-
ing a 3% enriched uranium lattice reflected by a natural
uranium tamper. (W.D.M.)

127,
2064 HW-65552
General Electric Co. Hanford Atomic Products Operation,

Richland, Wash,

SUMMARY LISTING OF SUBCRITICAL MEASUREMENTS
OF HETEROGENEOUS WATER—-URANIUM LATTICES
MADE AT HANFORD. R. C, Lloyd. June 8, 1960. 53p.
Contract W-31-109-eng-52. OTS.

A listing of all measurements on water—uranium hetero-
geneous lattices made at Hanford is presented. All lattices
were water-moderated hexagonal arrays loaded with ura-,
ndum enrichments up to 3.1%. (J.R.D.)



128,
6997 (HW-66215(p.30-3)) CRITICAL APPROACH
AND EXPONENTIAL MEASUREMENTS WITH 2.00 PER
CENT ENRICHED URANIUM RODS IN LIGHT WATER.
R. C. Lloyd, E. D, Clayton, and B, L. Jones (General Elec-
tric Co. Hanford Atomic Products Operation, Richland,
Wash.),

Critical approach measurements were completed with
2.00% enriched, 0.925 dia. rods 16 and 32 in. long; ex-
ponential measurements were made with the 32-in, rod
length. The rods were incased in lucite tubes for inser-
tion in the water reflected lattice assemblies, The critical
number of rods in cylindrical geometry and critical mass
values for spherical geometry were determined., (W.D.M,)

129 Y

6998 (HW-66215(p.34-6)) EXPONENTIAL MEAS-
UREMENTS OF NATURAL URANIUM-WATER SYSTEMS.
R. C. Lloyd (General Electric Co. Hanford Atomic Prod-
ucts Operation, Richland, Wash.).

A series of exponential measurements was completed
with 0.925-in. dia, natural uranium fuel elements in light
water. A plot of buckling va. H;0/U volume ratio is given.
(W.D.M.)

130,

16303 (HW-SA-2109) NEUTRON MULTIPLICATION
MEASUREMENTS OF HETEROGENEOUS 3.1 PER CENT
ENRICHED URANIUM - WATER SYSTEMS. R. C. Lloyd,
R. B. Smith, and E. D, Clayton (General Electric Co. Han-
ford Atomic Products Operation, Richland, Wash.). May 28,
1959. 16p.

A series of approach-to-critical type experiments were
conducted to obtain information needed for the design of ef-
ficient systems for processing spent power reactor fuel
elements. The series included experiments such that the
lattice spacings spanned maximum buckling and minimum
critical mass. Maximum buckling and minimum critical
mass data are tabulated for the three fuel rod sizes tested,
(B.0.G.)

131.

7003 (HW-G64866(p.137-42)) NEUTRON MULTIPLI-
CATION MEASUREMENTS WITH Pu— Al ALLOY RODS IN
LIGHT WATER. V. 1. Neeley, R. C. Lloyd and E. D. Clay~-
ton {General Electric Co. Hanford Atomic Products Opera-
tion, Richland, Wash.).

Neutron multiplication and exponential experiments were
conducted with Pu— Al alloy rods having 5 wt. % plutonium
enrichment. The rods were 24-in. long and 0.506-in. in
diameter and were clad with 0.030-in. Zircaloy-2 with
0.020- and 0.125-in.-thick end caps. The average rod con-
tained 11.01 g of plutonium. This gave a Zr/Pu of 31.92
and Al/Pu of 168.20. Experiments were conducted in the
TTR reactor room. Experiments were conducted using
critical approach, ‘“‘back-off,”’ and exponential measure-
ment techniques, (W.D.M.)

Lattices 128-135

132,

24545 NATURAL URANIUM AS A REACTOR FUEL.,
H. N. Schludi, Kerntechnik, 3: 208-10(May 1961). (In
German)

Natural uranium fuel rods of equal strength made of
uranium metal and UO, are investigated as to their maxi-
mum excess reactivity. The result is that with high mod-
eration, a maximum reactivity gain of 0.020 i8 obtained
with uranium metal as compared to UO,. As regards the
maximum excess reactivity, a metallic natural uranfjum
fuel rod is equivalent to a UO, fuel rod of equal strength
enriched to 0.748% uranium-235, (auth)

133.

8270 (RFP-201) NUCLEAR SAFETY EXPERI-
MENTS ON PLUTONIUM AND ENRICHED URANIUM
HYDROGEN MODERATED ASSEMBLIES CONTAINING
BORON, C. L. Schuske, G. H, Bidinger, and D. F. Smith
{Dow Chemical Co. Rocky Flats Plant, Denver). July 7,
1960. Decl. Aug. 25, 1960. 14p. Contract AT(29-1)-1106.
OTS.

Neutron multiplication measurements were made on
cylindrical assemblies containing layers of plutonium
metal disks, Plexiglas disks, and boron carbide impreg-
nated Epolene-n disks. In addition to the above nuclear
safety measurements, curves were drawn for a 42-in.~
diameter stainless-stfeel tank containing an aqueous solu-
tion of UO,(NO;); and poisoned with Pyrex Raschig rings.
Attempts were made to calculate sphere, infinite cylinder
and slab shapes from the experimental finite cylindrical
assemblies. (auth)

134.

26666 (NP-10247(p.228~32)) BUCKLINGS OF ORGANIC
COOLED HEAVY WATER MODERATED LATTICES., K. R.
Srinivasan (India. ‘Atomic Epergy Establishment, Trombay).
p.228-32 of PROCEEDINGS OF THE SYMPOSIUM ON LOW
ENERGY NUCLEAR PHYSICS, 1961, BOMBAY, FEBRU-
ARY 27-MARCH 2, 1961.

Measurements are made of the buckling of diphenyl-
cooled, heavy-water-moderated, natural U fuel clusters.
Seven- and nineteen-rod clusters are used. The buckling is
measured as a function of the number of rods in the cluster,
the rod diameter, the cell radius, and the minimum distance
between the rods. The measurements are carried out in the
ZERLINA assembly. (T.F.H.)

135.

10402 METHODS FOR THE MEASUREMENT OF THE
PHYSICAL PARAMETERS OF THE CORE OF HETEROGE-
NEOUS REACTORS BY MEANS OF EXPONENTIAL EX-
PERIMENTS, IlI. S. Tassan (Brookhaven National Lab.,
Upton, N, Y.). Energia nucleare (Milan), 7: 821-32(Dec.
1960). (In Italian)

The macroscopic reactor core parameters determined by
exponentinl experiments (buckling, reflector saving, relax-
ation length, and migration area) are reviewed. The most
significant experimental results, some still unpublished,
are compared with the correspondent theoretical values.
{auth)
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lattices 136-142

136,

18651 MEASUREMENTS IN A SUBCRITICAL ASSEM-
BLY OF NATURAL URANIUM AND LIGHT WATER. M. A,
Vigon and C. E. Granados (Junta de Energia Nuclear,
Madrid). Anales real soc. espan. fis. y quim (Madrid),
Ser. A, 56: 249-56(Sept.-Oct. 1960), (In Spanish)

Some lattice parameters of a natural U, light water sub-
critical agsembly were measured. Results obtained with
and without radial reflector are compared. Values of B! for
the bare assembly and reflector savings for the reflected
asscmbly are given. Fine distribution of thermal flux
throughout a cell was measured and f, the thermal utiliza-
tion factor, determined. (auth)

137.

21787 CRITICAL EXPERIMENTS ON ENRICHED
URANIUM STAINLESS STEEL WATER MODERATED
LATVICES. L. M, Welshans and K. M, Johnson (Martin
Co., Bultimore). Trans. Am. Nuclear Soc., 4: No. 1,
104-6{June 1961).

138,
25589 (HW-67094) LATTICE PARAMETER MEAS-
UREMENTS FOR A CONCENTRIC TUBE FUEL ELEMENT.
D. E. Wood, K. R. Birney, and E. Z. Block (General Elec-
tric Co. Hanford Atomic Products Operation, Richland,
Wash.). Dec. 1, 1960. Contract AT(45-1)-1350, 64p.
Lattice purameters for a concentrio tube fuel element
were measured in the Physical Constants Test Reactor
(PCTR). The measurements reported include k, f, p, and
€ for a 10%4-~inch graphite lattice with both water and air in
the coolant channels, and k. and f for an 8%4-inch lattice,
water cooled only. The value of n derived from the 10%4~
inch lattice measurements is 1.30. Measured fluxes are
compared to P calculations using an adjusted neutron tem-
perature. Some of the correction factors and sources of
error in the measurements are discussed. {auth)

21402 LATTICE PARAMETER MEASUREMENTS FOR
A CONCENTRIC TUBE FUEL ELEMENT. D. E. Wood,

K. R. Birney, and E. Z. Block (General Electric Co., Rich-
land, Wash.)., Trans. Am. Nuclear Soc., 4: No. 1, 49-50
{June 1961).

139.

7085 {HW-66215(p.14-17)) LATTICE PARAMETERS
FOR THE EXPERIMENTAL GAS COOLED REACTOR.

J. R. Worden and P. F. Nichols (General Electric Co.

Hanford Atomic Products Operation, Richland, Wash.).
The {inal experiment of a series in the PCTR, designed

to support the EGCR program, has been completed.
Values of K. and { were measured using standard PCTR
techniques. The fuel consisted of 2.6 wt. % cnriched UO,.
Results for a 21.875-in. cell are given, (W.D.M.)

140,

184653 THEORETICAL ANALYSIS AND EXPERIMEN-~
TAL RESULTS FOR C-H MODERATED ASSEMBLIES,
G. B. Zorzoli (CISE, [Milan]), Energia nucleare (Milan),
8: 256-60(Apr. 1981). (In English)

A survey is made of the exponential experiments on

nstural uranium lattices having & hydrogenous moderator,
with particular reference to organic modcrators, The

measured bucklings for diphenyl moderated lattices appear
to be high; a comparison {s made between provious meas-
urements and the exporimental values obtained at CISE on
impregnated graphite moderated lattices. A theoretical
analysis confirms the prosence of a systecmatic error in
the measurements on diphenyl moderated lattices. This
error can be shown to result from the contributions of
spurious cpithermal neutrons. (auth)

1962
141,

11172 OPTIMIZATION OF SPACING OF NATURAL
URANIUM FOR VARIOUS MODERATORS. {[PART]I.
A. Moralcs y Amado and A. Serment C. (Universidad
Nacional de Mexico, Mexico City). Rev, mex, {is., 10:
309-37(1961). (In Spanish)

For a cylindrical natural uranium and light water sub-
critical system, an optimum cell and uranlum rod radius
was found among all the cells and rod radil studied:
ko= 0.97, ry= 1 cm, ry = 1.8 cm, The feasibility of nter-
changing natural uranium rods from the U110 subcritical
system to a U—-D,0 critical zero power system was shown
possible utflizing only optimum diameter rods, The effect
of an air gap around the uranium rod, for the light water
system, was studied and it was shown that for a given cell
and rod radius, there was an &ir gap thickness that opti-
mizod tho infinite multiptication factor. Somo eatimutes
on the masses of both the subcritical natural U—-11,0 and
the criticnl U-D,0 systems are given, Monoenerguetic dif-
fusion thcory was used and all computations were done on
the 1BM-650 computer of the University of Mexico, (auth)

142,

33977 (BAW-1259) SPECTRAL SHIFT CONTROL
REACTOR— BASIC PHYSICS PROGRAM. Quarterly Tech~
nical Report No. 7, April—June 1962. (Babcock and Wilcox
Co. Atomic Energy Div,, Lynchburg, Va.). Contract
AT(30-1)-2602. 77p.

Work performed on the Spectral Shift Control Reactor
Basic Physics Program is summarized, The major objec-
tive of this program is to study the nuclear properties of
slightly enriched lattices moderated by D,0-H,0 mixtures.
Critical experiments were performed with 4%-enriched UO,y
fuel rods in a lattice having a non-moderator-to-moderator
volume ratio of 1.2, and moderated by a 49.7% D,0-H,0
mixture. Measured were critical mass, dp/dh, buckling
and reflector savings, and cadmium ratios of U®® and U™,
Small systematic errors in the cadmium ratios were evalu-
ated by correlating the measurements over a range of



moderator compositions from zero to 70.1% D,O. The criti-
cal parameters of the first assembly with 2,46%-enriched
UO, fuel rods are reported. The lattice had a non-
moderator-to-moderator volume ratio of 1.0, and was
moderated by light water, Physical and chemical proper-
ties of the 2.46%-enriched fuel are summarized. The ob-
jectives, conoeptual design, and {inal design details of the
small lattice experiments are given. These experiments
will test the applicability of the PCTR technique to lattice
measurements in epithermal systems, Also presented are
improvements to the BPG code: a neutron source is now
permitted in each group and a standard set of thermal cross
sectional data is incorporated. Previous analytical methods
were used to check the most recent critical experiment
data. The results of a systematic analysis of other light
water moderated systems, using methods developed for
D,0-H,0 moderated lattices, are summarized. Design cal-
culations for the small lattice experiments and the
reactivity-period relation for critical assemblies using
2.46%-enriched UO, fuel are given. (auth)

143,

13856 (BAW-1232) EXPONENTIAL EXPERIMENTS
N LATTICES MODERATED BY D,0- H,O MIXTURES.
Spectral Shift Control Reactor — Basic Physics Program,
1.. G. Barrett and J. H, Mortenson (Babcock and Wilcox Co.
Critical Experiment Lab,, Lynchburg, Va.). Jan. 1962,
Contract AT(30-1)-2602. 78p.

The results of exponential experiments performed under
the Spectral Shift Control Reactor (SSCR) Basic Physics
Program are summarized. The material buckling and
cadmium ratio of U were measured at room temperature
in rod lattices moderated by D,0—H,0 mixtures in which
the non-moderator-to-moderator volume ratio was approxi-
ately 1,0, The two types of fuel studied were 93%-enriched
U0, —ThO, peliets (N, /Ny = 15) clad in 0.308-inch OD
aluminum tubes and 4%-~enriched UQ, swaged in 0.476-inch
OD stainiess-steel tubes. The results are shown in the
tollowing tabulation, where the measured cadmium ratio of
thorium in the first lattice 18 1,14 + 0.02. Also given is
design information on the Lynchburg Source Reactor (1 I},
which was assembled and operated at 1000 watts to provide
neutrons for these experiments, (auth)

144,
4478 (DP-640) PDP MEASUREMENTS ON NATURAL
URANIUM FUEL TUBES IN D,0. Norman P, Baumann
(Du Pont de Nemours (E, 1.) & Co. Savannah River Lab,,
Aiken, S. C.). Sept. 1961. Contract AT(07-2)-1, 30p.
Buckling measurements were made in the Process De-
velopment Pile (PDP) in D,0-moderated lattices of tubular
natural uranium fuel assemblfes, placed at a triangular
pitch of 7 inches. The assembly types studied included four
sets of single fuel tubes and six sets of double tubes.
Bucklings were determined by an analysis of the critical
water helghts obtained when seven test assemblies were
ingerted into the central test region of the PDP. The ef-
fects of removing the central fuel assemblies and of re-
placing them by varying numbers of poison rods were also
studied. Foll activation measurements of the lattice param-

Lattices 143-148
145,

eters f, L%, p, and € were made at the 7-inch pitch and, in
two cases, at a pitch of 14 inches. The experimental re-
sults were compared with calculations. (auth)

6.

26461 (CRRP-1072) LATTICE MEASUREMENTS
WITH 7-ELEMENT UQO, CLUSTERS IN ZED-2. PARTI:
BUCKLINGS OVER A RANGE OF SPACINGS WITH THREE
COOLANTS. G. A. Beer and D. W. Hone (Atomic Energy
of Canada Ltd., Chalk River, Ont.). Jan. 1962. 99p.
(AECL-1505)

Buckling measurements were made in ZED-2 in a series
of hexagonal lattices of 55 7T-element UO, clusters with
spacings from 18 cm to 36 cm. Three materials in the
cluster coolant region were investigated: D,0 of modera-
tor purity; helium, to simulate a voided condition; and an
organic liquid, HB-40. The experimental results were
compared with values calculated using the latest Chalk
River lattice recipes. Buckling measurements made pre-
viously with these 7-element UQ, clusters in ZEEP are in
agreement with the measurements made in ZED-2, A
short description of the ZED-2 reactor 1s included. (auth)

L7,

9693 (CNEN-100) EXPERIMENTS AND CALCULA-
TIONS ON A D,0 20% ENRICHED REACTOR. M. Ber-
nardini, A. Bracci, U. Farinelli, P. Loizzo, M. Motta, and
C. Tamagnini (Italy. Comitato Nazionale per 1’Energia
Nucleare, Rome). Nov. 1961, 79p.

The results of several critical experiments performed
on the Ispra I reactor are discussed and compared with
calculations. Two-group theory is shown to yield accurate
results in most cases, The relevance of the various wf-~
fects, in experiment and calculation, is analyzed. (auth)

148,

22847 (HW-69300(Rev.)) A SEMI-EMPIRICAL
METHOD OF ESTIMATING MATERIAL BUCKLINGS FOR
SLIGHTLY ENRICHED URANIUM TUBES IN LIGHT
WATER. C. L. Brown (General Electric Co. Hunford
Atomic Products Operation, Richland, Wash.)., Mar. 5,
1962. Contract AT(45-1)-1350. 17p.

A semi-emplirical method for calculating matertal buck-
lings for slightly enriched uranium tubes in light water is
presented. Lattice parameters were calculated by the
IDIOT code. Buckling was calculated by the one group
critical equation, using an adjusted regeneration factor
(eta) to obtain a correlation to measured values. Mcas-
ured bucklings on tube lattices at 0.95, 1.0, 1.25, 1.44,
1.47, and 1.6% U™ were used in the correlation. The cal-
culated and measured maximum bucklings at these enrich-
ments agreed to within +350 107% cm™2. A curve of ad-
justed eta versus U enrichment is given. The reliability
of the method is limited to the range of tube sizes and U
enrichments used in the correlation. Beyond this range, the
method is less reliable, but useful for lattice survey stud-
ies. (auth)
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lattices 149~153
149,

1205 MATERIAL BUCKLING OF HEAVY WATER
LATTICES. STATISTICAL FIT TO EXPERIMENTAL
DATA. U. L. Businaro (FIAT, Sezione Energia Nucleare,
Turin). Energia nucleare (Milan), 8: 460-68(July 1961).
(In English)

Available experimental data on material buckling for het-
erogeneous, heavy water lattices were statistically ana-
lyzed with quadratic polynom{al correlations. The data
were divided in four groups: metal, single bar lattices;
metal, bundles of bars; metal, bundles of plates; oxide,
bundles of bars. For each group correlations were obtained
and compared. In the case of bundles-of-bars lattices,
three different definitions for the effective bundle surface
were tested. For the case of bundles-of~plates lattices, the
difference between experimentally and theoretically deter-
mined values were statistically analyzed and a statistically
significant deviation between experimental and theoretical -
values was indicated. (auth)

150,

31002 CRITICAL EXPERIMENTS ON NATURAL URA-
NIUM OXIDE, ORGANIC COOLED, HEAVY WATER MOD-

ERATED LATTICES. G, Casini, C. Foggi, and F. Toselli

(Euratom CCR, Ispra, Italy). Energia nuclear, (Milan), 9:

455-61(Aug. 1962). (In English)

A series of critical experiments was carried out at
Saclay, France, by the Reactor Physics Department of the
C.C.R., Euratom. The purpose of the measurements was to
determine the material buckling of nine different ORGEL
lattices using natural uranium oxide fuel elements, moder-
ated by heavy water and cooled by an organic liquid. The
experimental technique, the results obtained, and their com-
parison with calculated values are described. The latter
turn out to be systematically lower than the former. Some
criteria are given to improve the agreement between the
two sets of values. (auth)

151.

8094 (HW-50257) EXPONENTIAL MEASUREMENTS
WITH ENRICHED URANIUM IN GRAPHITE LATTICES.

F. D. Clayton (General Electric Co. Hanford Atomic Prod-
ucts Operation, Richland, Wash,). May 17, 1957. Contract
W-31-104-Fng-52, 41p.

A series of buckling measurements was undertaken in
woet and dry graphite lattices at spacings of 43/",- to 10% in.
for U™~ aluminum fuel elements for U2 compositions of
4.3 and 16.45 g by means of critical size from multipli-
cation measurements, exponential methods, and quasi-
esponential methods. Wet lattice bucklings, at small spac-
ings, are considerably higher than the dry lattice bucklings,
buecause of the smaller age in the lattices which overcom-~
prnsate for the increased thermal leakage and decreased
k... The extrapolation length and the graphite reflector
savings for a rectangular prism of 4 x4 ft cross sectional
dimensfons were determined for the lattices measured.
(B.0O.G.)

g2

152,

8301 (BAW-1231) SPECTRAL SHIFT CONTROL RE-
ACTOR BASIC PHYSICS PROGRAM, CRITICAL EXPERI-
MENTS ON LATTICES MODERATED BY D,0-—1{,0 MIX-
TURES. T. C. Engelder, N. L, Snidow, R. H. Clark, C. E.
Barkadale, R. H. Lewis, and M, N. Baldwin (Babcock and
Wilcox Co, Critical Experiment Lab,, Lynchburg, Va.).
Dec, 1961, Contract AT(30-1)-2602. 120p.

The results of critical experiments performed under the
Spectral Shift Control Reactor Basic Physics Program are
summarized. Nine major critical assemblies of rod lat-
tices were studied in moderator mixtures of light and heavy
water ranging from zero to 81,2 mole % D,0O. In some us-
semblies, the moderator was poisoned with boric acid. The
non-moderator-to~-moderator volume ratio in all lattices
was approximately 1.0, The fuel in most lattices was 1%-
enriched UQ, swaged in stainless steel, although two ex-
periments were performed with 83%-enriched UO;—-ThO,
pellets in alum{num tubes. One assembly was zone-louded
radially and contained both types of fuel. The critical mass,
D,0 concentration, boron concentration, buckling, thermal
disadvantage factor, and cadmium ratio of U?*® were meas-
ured in each assembly. In most assemblies, the cadmium
ratio of U8 or Th?’? was measured, and in five assemblies,
the epithermal neutron spectrum was derived from the
measurements taken of the resonance activity of detuctor
foils. In special experiments at high D,O concentrations,
the perturbations by moderator gaps and control blades
were studied, and the reflector savings versus reflector
thickness was measured. The flux distribution {n the zone-
loaded ‘assembly was also mapped. The measured lattice
parameters are summarized. (auth)

153.

11164 STUDY OF A URANIUM ROD ASSEMBLY OF
THE BR-5 REACTOR. V. I. Galkov, V, L lvanov, G, N.
Smirenkin, and A, P. Smirnov-Averin, Atomnaya Energ.,
12: 56-7(Jan. 1962), (In Russian)

in order to obtain information on the isotopic composi-~
tion of irradiated fuel elements and on certain other char-
acteristics of the Pu oxide-fueled BR-5 fast reactor, &
portion of the U reflector was investigated after a 100~
day long exposure to an integrated flux of about § - 10!
n/em?, The center of the material examined was located
12.6 cm from the center of the reactor. The number of
fission was calculated from the absolute Cs'¥ activity
while the number of captures in UP® was derived from
the specific a activity of samples taken from various lo-
cations., The neutron leakage in the reactor was high as a
result of the many Na-filled channels, The concentration
of Pu#? which was found to be about 0.1% was determined
by comparing the number of spontaneous fissions in test
samples and in refecrence samples using an ionization
chamber, The experimentally obtained ratio of the aver-
age capture and fission and capture cross sections agrees
well with the value of 1.93 calculated from 18 neutron speo-
trum group constants and with data obtained with natural U,
The average capture cross section of Pu®® was found to be
equal to 0.415 + 0,035 barn while the capture and fission
cross section ratio was 0.19 £ 0.02. The value of this ratio



deereased rapidly from the center of the core toward the
periphery of the core becausc of the influx of neutrons into
the core which were slowed down by clastic and inclastic
collisions in the Ni screen., (TTT)

154.

19921 (FTD-TT-62-376) INVESTIGATION OF THE
ASSEMBLY OF URANIUM RODS IN THE BR-5 REACTOR.
V. 1. Galkov, V. 1. Ivanov, G. N, Smirenkin, and A. P.
Smirnov-Averin. Translated from Atomnaya Energ., 12:
No. 1, 56-7(1962). 4p.

This paper was previously abstracted from the original
language and appears in NSA, Vol. 16, abstract no, 11184,

155.

12324 (NAA-SR-6608) CRITICAL LOADING EX-
PERIMENT FOR THE SRE WITH THORIUM ~ URANIUM
FUEL. R. Garcia and R, L, Lewis (Atomics International,
Div. of North American Aviation, Inc., Canoga Park,
Calif.). Mar, 1, 1962, Contract AT(11-1)-GEN-8, 21p,
The minimum critical loading of the SRE with Th~U
fuel and Na in the core at 340°F was found to be 30.6 + 0.2
fuel clusters, The operational Joading, definced as criti~
cality with two of the four shim rods in the core, was found
to be 40.6 ¢ 0.2 fuel clusters. An cvaluation of various
plotting techniques for critical experiment data is given.
It was found that plotting the inverse multiplication as a
function of radial buckling, using the physical radius plus
reflector savings, gave the most linear approach to
criticality. {(auth)

156,

8310 (DP-457) PHYSICS DATA FROM A MOCKUP
OF THE HWCTR LATTICE IN THE PDP. William E.
Graves (Du Pont de Nemours (E. [.) & Co. Savannah River
Lab., Atken, S. C.). Feb. 1960. Contract AT(07-2)-1.
84p.

Experiments were performed in the Process Develop-
mient Pile (PDP) with a critical mockup of the Heavy Water
Components Test Reactor (HWCTR) lattice, Reactivity
measgurements served to determine control rod worths, the
temperature coefficlent of the reactor at low temperatures,
the dependence of k. on concentrations of U™ and polsons
{n the “‘driver’’ region of the reactor, and the changes in
kege that occur In certain concefvable accidents In the
HWCTR. Flux distribution measurements were made to
determine over-ail flux shapes, local flux varistions around
individual components, azimuthal flux varistions due to

asymmetrical combinations of control rods, and vertical
flux variations obtainable through the use of control rods

of partial length, Sufficiently detailed flux measurements
were made to permit the calculation of neutron economy
tables and to determiné the neutron leakage from the re-
actor. Suitable adjustments in the input parameters made
it possible to fit the experimental results with a two-group
caiculation. (auth)

Lattices 154-160
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33580 (HW-74130) PHYSICS RESEARCH QUARTERLY
REPORT, APRIL~-JUNE 1962. (General Electric Co.
Hanford Atomic Products Operation, Richland, Wash.).

July 16, 1962, Contract AT(45-1)-1350. 38p.

Performance tests were carricd out on a circuit designed
to distinguish hetween recoil electrons and recoil protons,
due to incident photons and neutrons, respectively, in a hy-
drogenous scintillator. The activities produced in lutctium
folls hy {rradiation were found to he a function of thickness.
Data are presented for correction of lutetium activity meas-
urements from thick fotls to that for thin foils. Subcritical
experiments with 1.82 wt % Pu~ Al rods in light water were
conducted. A series of criticality experiments were begun
with plutonium- nitrate solutions in a 14-in. diameter stain-
less steel sphere fully reflected with water. Monte Carle
calculations were made of the limiting critical concentra~
tion of Pu?¥ and U in aqueous solutions. (M.C.G.)

158.

757 MEASURED NUCLEAR PARAMETERS FOR
NATURAL URANIUM ROD LATTICES IN D,0. T.J.
Hurley and G. F. O'Nell (E. I. du Pont de Nemours & Co.,
Aiken, S. C.). Trans, Am. Nuclear Soc., 4: No, 2, 295-6
(Nov. 1961).

159.

12683 EXPERIMENTAL BUCKLINGS OF HEAVY
WATER MODERATED LATTICES OF NATURAL URA-
NIUM METAL ROD CLUSTERS. T. J. Hurley, Jr., H. R,
Fike, and G. F. O'Neill (E. I. du Pont de Nemours & Co.,
Atken, S. C.). Nuclear Sci. and Eng., 12: 341-T{Mar.
1962).

Studies performed in the Process Development Pile of
the Savannah River Laboratory provide precise measure-
ments of the material bucklings of a number of DO~
moderated lattices of natural uranium metal rods over an
extended range of fuel assembly sizes and lattice pitches.
The 1-in, uranium rods are clad with 0,032 in. of alumi-
num. Fuel assembly sizes vary from single rods to
clusters of 3, 7, and 19 rods (0.09 to 1.81 kg U/cm) and
lattice spacings from 7.00 to 21.00 in,, covering a range of
moderator-to-fuel volume ratios from 10.23 to 161.53. A
few lattices are studied at diffcrent D,0O purities, in load-
ings of different sizes, and in reflected loadings. (auth)

160,

4681 (NAA-SR-Memo-6587) CRITICALITY STUDY
FOR POPR CRITICAL EXPERIMENT FUEL FABRICA-
TION. N. Ketzlach (Atomics International. Div. of North
American Aviation, Inc., Canoga Park, Calif.). July 17,
1961, Contract [AT(11-1)-Gen-8}. 21p,

Nuclear safety criteria were established for the fabrica-
tion, storage, and transportation of UO, fuels having an
enrichment of 2.0 and 3.06% U5, Twelve figures are in~
cluded summarizing the resuits of this study. The follow=
ing criteria were established for the 3.0% U2 enriched
fuel and may be safely appliied to the 2.5% U2 enriched
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UO, fuel of interest. The maximum safe batch size of UQ,,
independent of container size or degree of water flooding
18 1.22 kgm contained U2, Safe batch sizes as a function
of container volume are also presented. The maximum
safe geometries are 27 liters for the sphere volume, 9.75
tnches for the infinite cylinder diameter, and 4.18 inches
for the infinite slab thickness. The maximum safe num-
bers of rods, independent of container size or degree of
water flooding, are 145, 110, and 90 for 0.30-inch, 0.34-
inch, and 0.38 inch diameter rods, respectively. Safe
criteria are also given for the spacing between batches

of pellets or rods, Safe criteria were also established for
the 2.0% U®® enriched UO,. The maximum safe batch size,
{ndependent of container size or degree of water flooding
18 1.99 kgm contained U*%, Safe batch sizes as a function
of container volume are also presented. The maximum
safe geometries are 52 liters for the sphere volume, 12.5
Inches for the infinite cylinder diameter, and 5.95 inches
for the infinite slab thickness. The maximum safe num-
bers of rods, independent of container size or degree of
water flooding, are 290, 230, and 180 for 0.30-inch, 0.34~
inch, and 0.38-inch diameter rods, respectively. Safe
criteria are also given for the spacing between batches of
pellets or rods. {(auth)

161.

13392 (NAA-SR-Memo-6872) NUCLEAR SAFETY IN
HANDLING U-2Zr COMPACTS. N. Ketzlach (Atomics In-
ternational. Div. of North American Aviation, Inc., Canoga
Park, Calif.), Nov. 16, 1961. Contract {AT(11-1)-Gen-8).
6p.

Nuclear safety criteria are given for the handling of
1%-in. by 1%-in. compacts having a composition of 10 wt.%
highly enriched U and 90 wt.% Zr. The maximum safe batch
size for these compacts is 1.68 kg contained-U®®, independ-
ent of spacing between compacts or the degree of water
flooding. For long compacts the maximum safe mass per
unit length {s 0.94 kg contained-UM¥1t of length. This, too,
is independent of spacing between compacts or the degree
of water flooding. Maximum safe batches containing no
more than 1.68 kg U each are safe with a minimum edge-
to-edge spacing of 20 in. (auth)

162,
8093 (DP-644) NUCLEAR PARAMETERS OF MAS-
SIVE URANIUM RODS IN D,0. Frank E. Kinard (Du Pont
de Nemours (E. I.) and Co. Savannah River Lab., Aiken,
S. C.). Nov. 1961, Contract AT(07-2)-1, 42p.
Measurements were made of the nuclear parameters of
heavy-water-moderated lattices of uranium metal rods, 3
inches in diameter and enriched to 3.0 wt % U, at a tri-
angular lattice pitch of 18 inches, The value of k., obtained
from the four-fuctor formula with experimental values of f,
1, €, and p, agreed to within 0,6% with the value obtained
from the two-group diffusion kernel together with experi-
mental values of L? and By?. The value of k,, obtained from
the four-factor formula using experimental values of the
parameters agreed within 0.5% with that obtained by insert-
ing calculated values, but the measured and calculated val-
ues of the individual parameters differed by as much as 3%.
(auth)

ok

l163.

760 CRITICAL EXPERIMENTS WITH LOW EN-
RICHED DOUBLE ANNULAR SUPERHEATER FUEL ELE-
MENTS IN LIGHT WATER AND THEIR ANALYSIS. P. G.
Klann, C. O. Dechand, E. Fein, and W. B. Wright (Combus-
tion Engineering, Inc., Windsor, Conn.). Trans, Am.
Nuclear Soc., 4: No. 2, 298-9 (Nov. 1961).

164,

1207 SUBCRITICAL TWO-ZONE SYSTEMS. H. Lutz
(Universitit, Bern), R. Meier and W. Winkler. Neue Tech.,
3: 343-51(June 1961). (In German)

The present work intends to clarify the question of
whether material bucklings of D,O—natural uranium lattices
can be measured with precision in gubcritical two-zone
systems. The modified two-group formalism developed in
this report was checked in two different experimental se-
ries. The results of the analysis of the experiments are
very satisfactory and encourage similar studles under
different conditiona. In the last section, a special set of
orthogonal functions for two-zone systems is presented
and correlated with some experiments. (auth)

165.

22846 (BAW-1199) REACTIVITY MEASUREMENTS
ON UNPERTURBED, SLIGHTLY ENRICHED URANIUM
DIOXIDE LATTICES. Arland L. MacKinney and Russell M.
Ball (Babcock and Wilcox Co. Critical Experiment Lab.,
Lynchburg, Va.). June 1960. Contract [AT(30-1)-2603).
31p.

Uniform lattice critical experiments with 3 and 4% en~
riched uranium dioxide, clad with stainlcas steel, were

performed in ordinary water. These experiments were
done with fuel pins, 0.500 inches O.D. with an active fuel
length of 66.5 tnches. The fuel pins were fabricated by
swaging the UO, powders to 87% theoretical denslty, in
stainless steel tubing. The final wall thickneas was 0.0282
inches. The pitch spacings which were used and the volume
fractions of materials present in the core are listed. The
minimum critical radius obtainod for the fully reflected
cores is shown as a function of the ratio of water to equiva-
lent uranium metal. Measurements of the differential resc-
tivity as a function of water height for each lattice yielded
the common straight lines of (differential reactivity)™™ as
a function of water height. Numerical integration of the
differential reactivity curve ylelds the excess reactivity

as a function of core radius. (auth)

166,

7318 AN ENGINEERING CRITICAL EXPERIMENT
USING THE IRL REACTOR. J. MacPhee, R. R. Powell,
O. A. Schulze, and P. M, Williams (AMF Atomics, Inc.,
New York). Research Reactor J., 2: No. 1, 11-16(Oct.

1961).

An engineering critical experiment of the Pressure Tube
Reactor (PTR) core using the facilities of the Industrial
Reactor Laboratories pool-type research reactor is de-
scribed and some of the results are presented. The ex-




periment was planned and performed so that both engineer-
ing and physics objectives would be realized simultaneously
and costs minimized, Successful data are obtained on the
following engincering and physics objectives: control rod
performance; performance of fuel handling tools; com-
patibility with pool reactor instrumentation; general suit-
ability of component design to a pool type installation;

mass coefficients; cadmium ratios; critical mass; control
rod worths; reactivity effects of void, boron, aluminum,

and stainless steel; and detailed flux distributions, (N.W.R,)

167,

2398 (APAE-54(Suppl.1)) EXTENDED SM-2 CRITI-
CAL EXPERIMENTS CE-2. W. J. McCool, R. A. Robinsan,
8. H. Weiss, T. M. Raby, E. W. Schrader, and L. D. Walt-
housen (Alco Products, Inc., Schenectady, N. Y.). June 30,
1961. Contract AT(30-3)-326. 153p.

A description and results of a second series of critical
vxperiments performed on the SM-2 core mockup are pre-
sented. The SM-2 core mockup contains 36.4 kg of U and
an estimated 67.9 g of B, The equivalent diameter and the
active height are about 22 in. The metal-to~water volume
ratio is 0.344. Data are presented on activation, reactivity,
and stuck rod measurements. All measurements were con-
ducted on the open 7 control rod array employing 38 sta-
tionary fuel elements. Activation measurements consisted
of neutron flux measurements using uranium fission foils
for relative power distribution studies, the effect of flux
suppressors on reducing power peaks, blocked coolant
channel measurements, and gamma dose distribution. Re-
ictivitly measurements were performed to determine the
vffect of flow divider, flux suppressors, and simulated high
temperature and pressure operation, B!’ loading in the
$M-2 core, and core material coefficients, For the latter,
the worth in cents per gram or cents per cm® was deter-
mined at a simulated temperature of 510°F for B!?, U?%,
stainless steel, and void, Stuck rod measurements were
made to obtain an indication of the criticality margin in the
event one or more control rods should stick in the operat-
ing position. (auth)

168,

11170 MEASUREMENTS ON SUBCRITICAL D,0 MOD-
ERATED REACTOR ASSEMBLIES. Il. Meister (Institut
fir Neutronenphysik und Reaktortechnik, Kernforschungs-
zentrum, Karisruhe, Ger.). Nukleonik, 3: 236-4G6(Nov.
1961). (In German)

In an exponential experiment the multiplication charac-
teristic magnitudes of various heavy water moderated re-
actor assemblies were measured. The lattice studied con-
sisted of a quadratic arrangement of cylindrical natural
uranium rods (32 mm diamecter) with 1 mm thick alumi-
num can (tuel rods of the FRR-2 Research Reactor); the
lattice distances d were varled in the range from 10.8 to
24.0 cm. By measurement of the macroscopic flux dis-
tribution within a tank of 136-cm diameter, the material
formfactor (‘‘material buckling’’) B, was determined with
the help of a BF; counter, These measurement values were
in good agreement with those obtained by Cohen on similar
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assemblies. By measurement of the microdistribution of
the thermal flux within a lat§ce cell with small Mn probes,
the ratio of the mean flux value in the moderator and fuel
element and therefore the thermal utilization { and the ef-
fective diffusion length L were determined. The ratio found
is about 2 to 3% higher than the corresponding value found
by Cohen. From the magnitudes B,z,,, 12, and the Ferm| age,
the multiplication factor k. was calculated, and the value

N = 1.307 + 0.015 was found by an extrapolation method
given by Mummery. (tr-auth)

169.

4679 (HW-70944) NEUTRON MULTIPLICATION
MEASUREMENT WITH Pu—Al ALLOY RODS IN LIGHT
WATER. V.l Neeley, R. C. Lloyd, and E. D. Clayton
(General Electric Co, Hanford Atomic Products Opera-
tion, Richland, Wash.). Aug. 29, 1961, Contract AT(45-
1)-1350. 12p.

Neutron multiplication and exponential measurements
were conducted with Pu—Al alloy fuel elements in light
water moderated lattices; a hexagonal pattern was used
for the lattices which were fully water reflected. The
critical mass was determined for 24-inch high cylinders
by neutron multiplication measurements. The extrapola-
tion length and bucklings for the lattices were determined
by equuting the buckling expression from the exponential
measurcments to the buckling expression for the critical

size as determined from the neutron multiplication meas-
urements, These equations were then solved for the extrap-

olation length and buckling. The critical mass for spher-
ical geometry was calculated from the measured buckling
and extrapolation length, The minimum critical mass

for the Al—5 wt % Pu alloy rods in light water was 1.5

kg plutonium. The maximum buckling was 11,300 x 10—$
cm™2, The effect on the critical mass of the Pu?® (~§%)
was determined from calculations; the results indicate the
critical mass (including all isotopes) would be reduced by
about 8.2% in the absence of Pu?®’, or to 1.38 kg Pu®®, A
curve of the critical mass and buckling obtained from these
experiments is shown. The varfous data are tabulated. (auth)

170.

15525 (NYO-9660) MEASUREMENTS OF THE MA-
TERIAL BUCKLINGS OF LATTICES OF NATURAL URA-
NIUM RODS IN D,O. P. F. Palmedo, I. Kaplan, and T. J.
Thompson (Massachusetts Inst. of Tech,, Cambridge).
Jan. 20, 1962, Contract AT(30-1)-2344, 179p. (MITNE-
13)

The experimental and analytical bases of the determina-
tion of the material bucklings of uranium-D,0 lattices are
presented. Techniques which were developed, particularly
with the intent of measuring material bucklings in the MIT
lattice facility, are described. The design considerations
and experiments dealing with the spatial distribution and
magnitude of the neutron source in the lattice facility are
discussed. The source distribution was analyzed as it en-
tered the subcritical assembly tank when the tank contained
only D,O and when the tank contained a lattice of uranium
rods in D,O. The detailed investigation of the over-all flux
distributions in lattices included a study of the non-

%
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separability of the macroscopic and microscopic radial dis-
tribution. A set of computer codes was developed to reduce
and analyze fully the data from flux distribution measure-
ments. The bucklings of three lattices of 1.010-inch diame-
ter natural uranium rods in D,0 were measured. These
measurements are shown to be in good agreement with
measurements made in similar lattices at other labora-
tories. (auth) :

171.

15766 (AE-66) CRITICAL AND EXPONENTIAL EX-
PERIMENTS ON 19-ROD CLUSTERS (R3 FUEL) IN HEAVY
WATER. Rolf Persson, Carl-Erik Wikdahl, and Zenon
Zadwéski (Aktiebolaget Atomenergi, Studavik, Sweden).
Mar. 1962, 37p.

Buckling measurements on clusters of 19 UO, rods in
heavy water were performed in an exponential assembly and
by means of substitution measurements in a critical facility,
The material buckling was determined as a function of lat-
tice pitch (range of Vi od4./Viuer : 7 to 22), internal spacing,
void, and temperature (20 < T < 90°C). The change of diffu-
sion coefficients (about 6 to 8%) caused by voids was stud-
ied with single teat fuel assemblies. The progressive sub~
stitution measurements were analyzed by means of a
modified one-group perturbation theory in combination with
an unconventional cell definition. The buckling differences
between test and reference lattices were of the order of
-1.0 to —3.5 m~2. The results of the exponential and the
critical experiments were compared with similar measure-
ments on the same kind of fuel. This comparison showed
that the results of the various experiments agree quite well,
whereas theoretical predictions fail in the extreme ranges.
(auth)

172.

31203 (GEAP-3882) AEC SUPERHEAT CRITICALS-
A COMPARISON OF EXPERIMENT AND THEORY OF
UNIFORM LATTICES. G, T. Petersen and F. G. Warzek
(General Electric Co. Atomic Power Equipment Dept.,
San Jose, Calif.). Jan. 1962. Contract AT(04-3)-189,
107p.

A critical experiment program was undertaken to supply
the basic physics information, over a wide range of water-
to-fuel volume ratios, which is necessary to predict with
confidence the nuclear behavior of superheat cores utiliz-
ing slightly enriched annular oxide fuel. The experimental
measurements included were: critical size, (8p/8H) versus

H (p = reactivity, H = water height), void coefficient, tem-
perature coefficient, flux distributions, thermal utilization,

and conversion ratio. All the measurements ware carried
out utilizing uniformly spaced arrays of fuel (no controls
or water gaps). The experimental results were compared
to the prediction of engineering design methods as well as
more detalled calculations. Based on these comparisons,
a rellable engtneering design mode! was developed for this
lattice type. (auth)

96

173.

24354 MEASUREMENTS OF REACTOR PARAM-
ETERS IN SUBCRITICAL AND CRITICAL ASSEMBLIES —
LATTICES OF SLIGHTLY ENRICHED URANIUM IN WA-
TER. Glen A. Price (Brookhaven National Lab., Upton,
N. Y.). Trans. Am, Nuclear Soc., 5: No. 1, 25-6{June
1962).

174.

344 (ANL-6378) CRITICAL EXPERIMENTS WITH
THORIA-URANIA FUEL IN HEAVY WATER. W. C. Red-
man, 8. G. Kaufmann, K. E, Plumlee, and Q. L. Baird
(Argonne National Lab., §lL.). Dec. 1961, Contract W-31-
109-Eng-38. 126p.

The nuclear characteristics of a variety of small reac-
tors composed of thoria—urania fuel in heavy water were
determined in a program of critical experimentation. The
fuel element consisted of ceramic ThO,—U¥*0; pellets
stacked to a height of 1.5 m within 0.787-cm-OD aluminum
tubing. The pellets used most frequently were of 0.587-cm
diameter and had a Th/U®® atom ratio of 25. Rods contain-
ing similar pellets with only half as much U were used to
achieve small changes in the U content of the cores.
Some cores were assembled with 0.660-cm-diameter pel-
lets having an atom ratio of 15. All cores were located in
2 2-m-diameter tank containing D,0. Three distinct core
structures were used, allowing measurements with uni-
formly distributed fuel rods, loading patterns compatible
with the EBWR core geometry, and clustered lattic ar-
rangements with D,0, H;0, and air surrounding the clus-
tered fuel, Most of the cores assembled had some amount
of radial D,O reflector. A 0.3-m-thick bottum reflector
composed of D;O and aluminum was always present, For
most of the assemblies, the control rods were fully with-
drawn, criticality being achieved by adjustment of the
water level. Observed critical dimensions and the results
of the conventional reactivity, foil activation, and fuel sub-
stitution experiments used to determine core parameters
such as p, €, f, and 7, are reported. Information un void
and temperature coefficients and control rod worth is in-
cluded. No comparison of the experimental results with
theoretical predictions is made nor are observations made
on flux-trap systems of this composition included. (auth)

175.

2399 (DP-643) EXPONENTIAL VOID COEFFICIENT
MEASUREMENTS FOR NATURAL URANIUM TUBES IN
D,0. Warren B. Rogers, Jr. (Du Pont de Nemours (E. 1.)
and Co, Savannah River Lab,, Aiken, S. C.). Sept. 1961.
Contract AT(07-2)-1. 23p.

Exponential experiments and theoretical calculations
were performed to determine the reactivity effect of ex-
pelling D,0 coolant from DyO-moderated lattices of natural
uranfum fuel assemblies composed of coaxial metal tubes,
Both the exponential experiments and the calculations con-
firmed independent critical measurements in showing large
increases (up to 4%) in K. when water is expelled from the
coolant channels. (auth)
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18527 (RFP-258) EMPIRICAL ANALYSIS OF CRITI~
CAL MASS DATA INVOLVING ENRICHED URANIUM
METAL IN WATER. C. L. Schuske and C. L. Bell (Dow
Chemical Co. Rocky Flats Plant, Denver), Mar. 21, 1982,
Contract AT(29-1)-1106, 6p.

An empirical equation was dertved which relates the aur-
face to volume ratio of a fisstle unit (enriched uranium
metal ~90% U™ {n lattices immersed in water with the
array minimum critical mass. The critical mass data used
in this study were developed at the Los Alamos Scientific
Laboratory. (auth)

177.

748 CRITICAL EXPERIMENTS ON 4%-ENRICHED
UO; LATTICES MODERATED BY D,0-H,0 MIXTURES,
N. L. Snidow, R. H. Clark, C. E. Barksdale, R. H. Lewis,
and T. C. Engelder (Dabcock & Wilcox Co., Lynchburg,
Va.)). Trans. Am. Nuclear Soc., 4: No. 2, 305(Nov, 1861).

178,

13859 HEAVY WATER EXPONENTIAL EXPERI-
MENTS USING ThO, AND UO,. J. A. Thie. Internationul °
Series of Monographs on Nuclear Energy. Division X,
Reactor Design Physics. Volume 5. New York, Pergamon
Press, 1961, 179p. $6.00.

A survey s given of facilities, experimental data, and
theoretical interpretations of DyO-moderated exponential
experiments utilizing UO, or ThO,— UO, mixtures as fucl.
{T.F.H.)

179,

6903 (NYO-9658) HEAVY WATER LATTICE RE-
SKARCH PROJECT ANNUAL REPORT {ENDING] SEPTEM-
RER 30, 1961. T.J. Thompson, Irving Kaptan, and A. E.
Profio. eds. (Massachusetts Inst. of Tech., Cambridge).
Contract AT(30-1)-2344. 109p.

An experimental and theoretical program on the physics
of heavy water moderated, partially enriched uranium metal
lattices is being conducted. A subcritical assembly which
uscs the M, 1. T. research reactor for the ncutron rource
his been hullt. Theoretical and experimental rescarch on
buckling, fast fission, resonance capture, and thermal cap-
ture has heen carried out for the calibration lattice of one-
inch diameter natural uranium rods. Programs in pulsed
neutron source research and reactor control research have
becen initiated. (auth) '

180.

758 COMPARISON OF EXPONENTIAL AND CRITI-
CAL BUCKLINGS FOR NATURAL URANIUM RODS IN
HEAVY WATER. E. C. Wingfield and E. J. Hennelly

(E. 1. du Pont de Nemours & Co., Atken, S. C.). Transa.
Am. Nuclear Soc., 4: No. 2, 296-8(Nov. 1961).
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181,

12684 EXPONENTIAL MEASUREMENTS OF NATURAL
URANIUM RODS IN HEAVY WATER AND COMPARISONS
WITH CRITICAL EXPERIMENTS. E, C, Wingfield and
E. J. Hennelly (E. 1. du Pont de Nemours & Co., Alken,
S. C.). Nuclear Sci. and Eng., 12: 348-58(Mar. 1962).

Buckling measurements of 42 lattices of natural uranium
1-in, rods in heavy water were made in an exponential
facility at two moderator purities, The fuel assemblies
were single rods and clusters of 3, 7, and 19 rods. Lattice
pitches varied from 3.00 to 21.59 in. A comparison was
made between the bucklings that were measured in the ex-~
ponential facility and those that were obtained {rom critical
measurements, On the basis of a constant radial buckling
for the exponential, systematic differences between the
exponential and critical measurements were noted. Possi-
ble causes of these differences were discussed, Changes in
buckling produced by changes in moderator purity were
also given, (auth)

182,

2346 (HW-69525) MATERIAL BUCKLING MEAS-
UREMENTS ON GRAPHITE -URANIUM SYSTEMS AT
HANFORD: A SUMMARY TABULATION, D. E. Wood
(General Electric Co. Hanford Atomic Products Operation,
Richland, Wash.). May 1961, Contract AT(45-1)-1350.
99p,

Measurements of material bucklings for graphite —
uranium systems are summarized. A comprehensive list-
ing and guide to the original data sources is provided.
Compilete information on physical and nuclear properties
of the lattice and the geometry of the exponential assembly
1s included, along with some of the auxiliary data taken,
The fuel sizes vary from 0.925 to 2.5 in. in diameter for
five different fuel geometries., The lattice spacings vary
from 43¢ to 16 in. Over 300 measurements of material
buckling are included. (auth)

183.
6920 BUCKLING MEASUREMENTS IN URANIUM -
DIPHENYL LATTICES. G. B. Zorzoll (CISE, Segrate,
ftaly). Energia nucleare (Milan), 8: 780(Dec. 1961). (In
English)

An experiment fs described that yields a positive buck-
ling value for a natural U-dipheny! lattice. it is shown that

systematic errors, insufficient messurements, and un-~
favorable vessel dimensions render the experimental re-

sults incorrect. (T.F H.)

184,

“50 {(ALC-tr-4692) CRITICAL EXPERIMENTS
WITH THE ORGANIC MODERATOR, MONOISOPROPY L~
DiPHENYL. A translation of ““Kriticheskic Opyty 8

Ory, wicheskim Zamedlitelem, Monoizopropildifeniiom.*’

N. V. Zvonov, Yu. N. Aleksenko, V. A, Strogonov, M. N,
Mesucheryakov, V. 1. Buinitskaya, and B. E, Yaroslavtsev
{Akademiya Nauk 5.8.8.R. Ordena Lenina Institut Atomnoi
Encriit). 1960, 38p,

The results of critical experiments on EK-10 fuel ele-
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ments with the use of the organic compound, monoisopro-
pyldiphenyi, as a moderator are prescnted. The experi-
ments were carrted on a square arre)’ at spacings of 16, 19,
22, wndt 25 mm. Tho critical loadings at these spacings, and
ulro tae change in critical loading on heating the assembly
to 56°C wecre obtained. Measurements of the distribution of
the thermal ncutron flux were also carried out along the
v «dius and the height of the active zone, The experimental
it wero compared with caleulated values. Moreover, for
ramparison, experimental determinations of the critical
loadings for the EK-10 clements were carried out at lattice
.spacings of 16, 19, and 22 mm with ordinary water as the
moderator. In the second part of the program, experimental
determinations of the effectiveness of regulating rods of
different configuration were carried out as well as determi-
nations of the effect of replacing part of the reflector with
a water—beryllium refiector on the magnitude of the criti-
cal loading and on the thermal neutron distribution. {auth) .

1963

185,

24258 (IG-Report-142) A COMPARISON OF A SIM-
PLE INTERACTION THEORY WITH EXPERIMENT. R. T.
Ackroyd, E. J. Burton, and M. A. Perks (United Kingdom
Atomia Enorgy Authority. Industrial Group H. Q., Risley,
Lancs, England). 1959. 36p.

A simple interaction theory is presented for calculating
safe arrays of fissile units of arbitrary size, shape, and
distribution. At every stage of the theory an endeavor was
made to err on the side of safety. Mixed arrays of fast
and thermal units are considered. The reflecting mate-
rial and void present between units may be well defined,
as for example i{n certain kinds of fissile store, or it can
be random as in plants where personnel and portable equip-
ment may be in close proximity to vessels. The theory is
compared, for the case of well defined reflectors and fis-
sile units of one type, with the results of three interaction
experiments made; on a pair of 20-kg spheres of uranfum
immersed in water, on arrays of similar spheres in a con-
crete vault, and for 3- and 7-unit arrays of cylinders con-
taining aqueous solutions of uranyl fluoride. The theoreti-
cal results are generally more conservative than the
experimental ones, but not to an unduly pessimistic degree.
it is not feasible to test a novel feature of the theory, in
that {t can deal with the case of random or unknown distri-
butions of reflecting material. Since the experiments for
well-defined reflectors indicated that the assumptions of
the theory do err on the side of safety, the predictions for
random reflectors are considered to be conservative.
These pitches are somewhat greater than those for well-
defined reflectors, but the increases are fnsufficient to
cause real difficulties in the design and cost of plant. To
those dealing with large numbers of interaction problems
the theory may prove to be attractive on four accounts.
The good agreement obtained so far with experiment sug-
gests that the theory is reasonably accurate. Unlike Monte
Carlo methods, which in principle are more accurate, the
method requires very little computation; (as many as thirty

98

cases of an interaction problem can be dealt with in five
minutes on a medium size computer such as Mercury).
Unlike the interaction parameter method {t does not re-
quire an experiment on a simple assembly of units in order
to make a prediction for a complicated array of units. The
theory makes predictions using the same core and refiec-
tor constants as employed in ordinary reactor calculations
for single units. (auth)

186,

42223 INVESTIGATION OF PHYSICAL PROPERTIES
OF THE ACTIVE ZONE IN THE WW-PR AT CRITICALITY.
G. Ya. Andrianov, V. A. Voznesenskif, A. N. Kamyshan,

L. V. Komissarov, V. A, Kuz'micheva, G. L. Lunin, V. N,
Semenov, and V. I, Khalizev. Vienna, Internationai Atomic
Energy Agency, 1963, Preprint SM-42/49, 40p, (CONF-
133-11). (In Hussian)

From International Atomic Encrgy Agency Symposium of
Exponentinl and Critieal Experiments with Calculualtons,
Amsterdam, Scpt, 1963,

Critical experiments in the active zonc of VVER showed
that homogencous multiplying lattices are well described
by the critical equation up to the material paramclerx} =
60 x 1074 cm™~2. The magnitude n, descrihing the deviation
of critical conditions from one-group, was equal to 1,04 4
0.08. Resuits of experimental determinations of K_ and
X2 for an assembly of 1.5 and 2% enriched {uel elements
and for a mixed assembly were in good agreement with
theoretical calculations. Varfation in absorber efficiency
fndicates that fucl rod distribution effcets reactor geometry
parameters. (R.V.J.)

€7,

18995 ANALYSIS OF LIGHT-WATER, HIGHLY-
ENRICHED URANIUM LATTICES, WITH AND WITHOUT
HAFNIUM, TESTED IN THE ALIZE Il INSTALLATION.

J. Ballly, R, Delayre, Y. Desesqluelles, Y. Girad, and

C. Gulonnet (Commigsariat a }'Energle Atomique, Centre
d'Etudes Nucléaires, Saclay, France), p.167-75 of ** Light
Water Lattices.’”” Vienna, International Atomic Energy
Agency, 1962. (In French)

The extent to which the reactivity of cores uniformly
loaded with natural Hf may be calculated is evaluated. Two -
series of critical lattices are used; in one lattice Al is
employed alone, while in the other, Zircaloy plates are
used instead of those made of Al, (J.R.D.)

188,

4231 (DP-758) EXPONENTIAL MEASUREMENTS ON
19-ROD CLUSTERS OF UO, RODS IN D,O. Norman P,
Baumann (Du Pont de Nemours (E. 1.) & Co. Savannah
River Lab., Aiken, S, C.). Aug. 1962, Contract AT(07~
2)-1, 33p.

Buckling measurements were made {n the Savannah River
Laboratory Exponential facilities on D,O-moderated, 19-
rod clusters of hatural uranium oxide rods. Four triangu-
lar lattice pitches from 7.00 to 12,12 inches and a single
square pitch of 8.00 pinches were used. Measurements



were made at room temperature and at selected tempera-
tures up to 218°C, Buckling changes resulting from voids
ingside housing tubes that surrounded the clusters were also
measured. Intercomparisons of the results with critical
void coefficient measurements demonstrated the validity

of calculations for the anisotropic diffusion effects of the
voided lattices, Foil activation measurements of the lattice
parameters f, Lz. p, and € were made for representative
lattices. The experimental results are compared with
calculations, (atith)

189,

28483 (TID-18895) MEASUREMENTS OF BUCKLINGS
AND VOID EFFECTS IN D;0 MODERATED, ORGANIC OR
H,0 COOLED, LATTICES OF U0, ROD CLUSTERS. F.D.
Benton and W. E. Graves (Du Pont de Nemours (E. L) &
Co. Savannah River Lab., Alken, 8. C.). June 1963. Con-
tract AT(07-2)-1. 17p.

Buckling and void effects in UQ, rod clusters were
measured. The fuel agsemblies and organic and H,0 cool-
ants were chosen to cover an extreme range of hydroge-
nous coolant properties. The mecasurements were per-
formed in the D;0-moderated Process Development Pile.
The [ucl assemblies consisted of 19, 31, or 37 UO, rods.
The rods were made up of sintered pellets stacked in
aluminum tubes. Bucklings were determined by the sub-
atitution method, in which the fuel assemblies to be mecas-
ured replaced assemblies in a one-region lattice of known
nuclear properties. Two analysis techniques were uscd;

a onc-group perturbation method and a two-group flux
matching method. Results of measurements are given in
tabular form. (M.C.G.)

1

26087 MEASUREMENTS OF BUCKLINGS AND VOID
EFFECTS IN DO MODERATED, ORGANIC- OR R0~
COOLED LATTICES OF UO; ROD CLUSTERS. F. D. Ben-
ton and W, E. Graves (E. 1. duPont de Nemours & Co., Al-
ken, 8. C.). Trans. Am, Nuol. Socy, 6: 83-4(June 1983),

190,

26757 (EUR-25.e) HEAVY WATER LATTICE BUCK-
LING MEASUREMENTS. R. Bonalumi and G. B, Zorzoli
(Centro Informazioni Studi Esperienze, Milan). 1962.
31p.

A set of buckling measurements on Aquilon II by re-
placement method is described. The tested configurations
were made up of concentric annuli elements fuelled by
natural uranium metal and having polystyrene as simu-
lating a hydrogenous coolant. The measured bucklings
were compared with the calculated ones; the agreement
was fairly good. (auth)

191.
2460 (BNL-731(p.1-17)) REACTOR PHYSICS DIV1-
SION, (Brookhaven National Lab., Upton, N, Y.).

Review papers on the correlation of theory and experi-
ment for U-—-H,0 lattices were completed. The theoretical
results, based strictly on available cross sections and ryg-
orous calculations, generally yield slight overestimates of
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criticality. Progress is aleo reported in areas of power
reactor concepts, reactor dynamics, Graphite Research
Reactor support, and resonance absorption of neutrons.
Calculations were carried out in support of the AEC pro-
gram on the liquid fluidized bed reactor and were continued
on the *‘cold moderator’’ concept for high-conversion-ratio,
Pu-fueled, thermal reactors. With large clusters of vari-
able enrichment, Pu-fueled rods in a cold, internally pres-
surized, D,O-moderated core, these reactors have initial
conversion ratios greater than unity. The first bare U-
graphite assembly was brought critical during the period.
Measurements were performed on the UO, lattice with
nominal water to oxide volume ratio of 3 :1. Bucklings
were measured at increasing poisons. Experimental tech-

192,

3739 K © MEASUREMENTS ON D,O-MODERATED
AND COOLED LATTICES CONTAINING 19-ROD CLUSTERS
OF UO,. W, L. Brooks, G. G. Foster, and R. D. Scham-
berger (United Nuclear Corp., White Plains, N. Y.). Trans.
Am. Nucl, Soc., 5: 340(Nov, 1962).

193,

19586 {UNC-5051) PAWLING LATTICE TEST RIG—
TEST REPORT NO. 6. THE EFFECT OF HYDROGENEOUS
COOLANTS ON D;0 MODERATED LATTICES. W. L.
Brooks, M. R. Fleishman, G. G. Foster, C. W. Monroe,

R. D. Schamberger, H. Soodak, and R. Sullivan (United Nu-
clear Corp. Development Div., White Plains, N. Y.).
Mar. 21, 1963. Contract AT(30-1)-3023. 48p.

A series of k. and vold coefficient measurements in the
PLATR to investigate the effects of hydrogeneous coolants
on the k value of D,O-moderated UO; and UC-fueled lat-
tices is described. The ROCKLAND-A code wag revised to
provide calculated results for the experiments. A computa-
tional technique for tubular fuel elements was aiso estab-
lished. The program was conducted as part of an evaluation
of the future poteatial of natural U, D,;0-moderated reac-
tors. (J.R.D.)

194,
20825 (HW-75319) NUCLEAR SAFETY PARAM-
ETERS FOR 0.5-IN. DIAMETER, 1.8 W/O Pu~Al ALLOY
RODS IN LIGHT WATER. C. L. Brown (General Electric
Co. Hanford Atomic Products Operation, Richland,
wash.). Dec. 29, 1962. Contract AT(45-1)-1350. 15p.
The buckling values for 0.5-in.-dia, 1.8 wt % Pu—Al
alloy rods in light water, reported in HW-74190, were uged
to estimate the critical parameters for water-moderated
and -reflected arrays of these elements. The values cb-
tained are: minimum critical mass, 2.28 kg Pu; minimum
critical volume, 445.4 liters; minimum critical slab thick-
ness, 9.3 in.; mintmum critical cylinder diameter, 17.6 in.
and minimum critical mass/unit area, 41.8 1ba of alloy/ftd.
The maximum material buckling obtained from the meas-
urements was 0.006130 ecm™? at a water-to-alloy volume
ratio of 1.55. The minimum critical mass occurs at a
water-to-alloy volume ratio of 2.0. The above values wiil
be used as the basis for nuclear safety evaluations con-
cerning the handling and storage of these fucl rods. (auth)

99
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195.

40279 (TID-19028) INTERACTION IN ARRAYS—A
COMPARISON OF THEORY AND EXPERIMENT, H. K.
Clark (Du Pont de Nemours (E. I.) & Co. Savannah River
Lab., Alken, S. C.). [1963]. Contract AT(07-2)-1. 13p.
(CONF-39-42)

From American Nuclear Society 9th Annual Meeting,
Salt Lake City, June 1963, ’

A simple method for computing the interaction fn a
critical grouping of units, each of which would be sub-
critical if isolated from the others, is reviewed. Calcu-
lations by this method are compared with experimental
results for reflected and unreflected cubic arrays with
various numbers of units. (D.C.W.)

26193 INTERACTION IN ARRAYS: A COMPARISON

OF THEORY AND EXPERIMENT. H. K. Clark (E. I.

du Pont de Nemours & Co., Aiken, S, C.,). Trans, Am. Nucl,
Soc., 6: 168-9(June 1963).

196,

20227 CRITICALITY OF INTERACTING ARRAYS

OF FISSILE MATERIAL. I. GENERAL THEORY. D.C.
Dowson (United Kingdom Atomic Energy Authority, Risley,
Lancs, Eng.). J. Nucl. Energy, Pt. A & B, 17: 1-6{Jan.
1963). (AHSB{S)R-28). (In English)

A criterion 18 described for testing whether an array
of fiesile units {8 subcritical, eritical, or supercritical,
A precise meaning s given to the term ‘‘degree of criti-
cality.”” Formulas are derived for the multiplication of
an array immersed in a nonabsorbing medium for both
external and internal neutron sources. The criterion is
shown to apply no matter in what detail the neutron emis-
gsion is considered. (auth)

20828 CRITICALITY OF INTERACTING ARRAYS OF
FISSILE MATERIAL. II. UNREFLECTED AIR-SPACED
ARRAYS OF SPHERES. D. C. Dowson and F. Abbey
(United Kingdom Atomic Energy Authority, Risley, Lancs,
Eng.). J. Nucl, Energy, Pt. A & B, 17: 7-13(Jan. 1963).
{AHSB(S)R-29). (In English)

An Initial application of the general method formulated
in Part I to some unreflected air-spaced arrays of similar
fissile spheres is described. (auth)

197.

42400 ROLE OF CRITICAL, EXPONENTIAL AND
SMALL LATTICE EXPERIMENTS IN DESIGN OF SPEC-
TRAL SHIFT CONTROL REACTOR. T. C, Engelder, L. G.
Barrett, R. H. Clark, and N, L, Snidow (Babcock and Wilcox
Co., Lynchburg, Va.). Vienna, International Atomic En-
ergy Agency, 1963, Preprint SM-42/41, 55p. (CONF-
133-19)

From International Atomic Energy Agency Symposium of
Exponential and Critical Experiments with Calculations,
Amsterdam, Sept. 1963.

The Small Lattice Experiment (SLE) consists of a 0.5-1
test region containing the experimental lattice surrounded
by a 2-ft diameter buifer region having similar nuclear
properties. This in turn is enclosed in an 8-ft diameter
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driver region which is a graphite honeycomb loaded with
sufficient graphite and/or U* to achieve criticality. By
suitable adjustment, the buffer produces an asymptotic
spectrum throughout the test region, permitting standard
cell measurements at comparatively high power levela.
Furthermore, k,, of the test lattice can be derived from
poisoned test region-void reactivity comparisons. SLE and
oritical experiment measurements of pyg, 625, Pm/P; and
k. in a common epithermal lattice (4% enriched UO, rods,
70% D,0 in H,O moderator) agree within ¥%. A general-
ized theoretical method for deriving k., from experimental
data is given. Spectral mismatch errors are analyzed to
show that accurate k,, measurements can be made with less
than 1% of the test fuel required for an equivalent critical
experiment. The application of SLE techniques to Th recy-
cle SSCR design problems, particularly U? effacts, s dis-
cussed. The application to reactor design and the relative
cost of direct k, measurements vs k¢ and B? from criticsl
and/or exponential experiments are evaluated. A compre-
hensive experimental program developed to support the de-
sign of the Spectral Shift Control Reactor 18 discussed.
(M.P.G.)

198,
28134 EXPERIMENTAL BUCKLINGS AND VOID EF-
FECTS IN HEAVY WATER LATTICES OF NATURAL
URANIUM OXIDE ROD CLUSTERS. W. E. Graves, H. R.
Fike, and G, F. O’'Neill (E. I. du Pont de Nemours and Co.,
Alken, S, C.). Nucl. Sci. Eng., 16: 186-95(June 1963).
The material bucklings of twenty-five D,O moderated
lattices of natural UQ, rod clusters were measured in the
Process Development Pile (PDP). The measurements
were made in one-region loadings, and should therefore
be subject to little systematic error. A number of the
lattices employed voided housing tubes around the fuel
assemblies. Values of migration areas Inferred from
measurements of positive periods are also presented.
An evaluation of the errors i{n the buckling measurements
{ndicated that the bucklings should be accurate to about
1%. The migration areas are compared with theoretical
values obtained from the Benoist theory, and the agree-
ment is shown to be good. (auth)

199,

29727 (TID-18967) COMPARISON OF THE WORTH
OF CRITICAL AND EXPONENTIAL MEASUREMENTS FOR
HEAVY WATER MODERATED REACTORS. W. E, Graves
and E. J. Hennelly (Du Pont de Nemours (E. 1.) & Co.
Savannah River Lab., Alken, S, C.). July 1963. Contract
AT(07-2)-1, 50p. .

Operation of critical, exponentlal, and pressurized-
exponential heavy-water-moderated reactors {s described,
The applicability of these facilitles in the following fields
of reactor experimentation is discussed: buckling meas-
urements in uniform lattices; anisotropic and void effects;
evaluation of control systems; temperature coefficients;
mixed lattices; and subcriticality studies of fuel for heavy-
water-moderated reactors. (M.C.G.)



200,

17402 (AECL-1684) HIGHLIGHTS OF CHALK RIVER
WORK ON THE PHYSICS OF HEAVY WATER LATTICES
SINCE THE 1959 IAEA PANEL MEETING. R. E. Green,
H. Maerkl, C. B. Bigham, A. Okazaki, J. W. Hilborn, and
E. Critoph (Atomic Energy of Canada Ltd., Chaik River,
Ont.). Dec. 1962. 61p.

Results of experiments on ZED-2 (enlarged ZEEP) are
presented. Analyses of these results were made by calcu-
lating lattice parameters and by comparing bugklings ob-
tained from these parameters with experimental bucklings.
Other work is reported on reaction rate measurements in
a hot ZEEP reactor channel, reactor fuel changes result-
ing from long-time irradiation, startup and operation of
NPD-2, and conversion of NRX to natural UO, rods on
power step-up to 42 Mw. (J.R.D.)

201.

42394 (HW-77607) PLUTONIUM RECYCLE CRITICAL
FACILITY LIGHT WATER DILUTION, V., W. Gustafson
(Gencral Electric Co. Hanford Atomic Products Operation,
Richland, Wash.). May 20, 1963. Contract AT(45-1)-1350.
tp.

A study was made of the reactivity status in the PRCF
following a cell flooding event which would add HyO to the
core. A 55-inch D,0 moderator level was assumed, and a
fuel loading of 17 Pu- Al Mark I type fuel elements on an
f-inch equilateral triangular lattice was calculated to have
a critical moderator level at 55 inches. The effects of H,O
dilution of D,O on the reactivity were calculated up to 50%
dilution (110-inch moderator level) and are shown graphi-
cally. A continuous reacti{vity decrease was noted with in~
creasing H,O addition, (D.L.C.)

202.

9848 (KFK-108) NEUTRON SPECTRA IN HETERO-
GENEOUS ASSEMBLIES, A SUMMARY OF THE WORK OF
THE KARLSRUHE GROUP. Wolf Haefele (Kernreaktor
Bau- und Betriebs-Gesellschaft m.b.H., Karlsruhe), Apr./
May 1962. 54p.

The influence of heterogeneity on neutron spectra in nu-
clear reactors and assemblies was investigated. The
heterogeneous reactor model, a principai classification
of neutron spectra, slowing down spectra in a plate-type
reactor, equilibrium spectra in a plate-type reactor,
reactor spectra in the thermal range, the representation
of reactor spectra by simple sets of functions, and the
iterated muitigroup method are discussed. Graphs are
included. (M.C.G.)

203.

21241 (TID-7658(p.96-8)) BORAX-V COLD CRITICAL

EXPERIMENTS. J. Hagen (Argonne National Lab., 11.).
Rod calibrations in BORAX-V were carried out as boric

acid was added in discrete steps so as to achieve critical-

ity with all rods in a bank at several different heights. The

total available excess reactivity was found to be about 12%
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and the shutdown margin to be about 7%. These compare
with calculated values of 13.5 and ~14.4% respectively. A
measurement was made of the temperature coefficient with
boric acid present and with the aid of electric heaters.
Over the range of 79 to 101°F, a value of -~0.005% Ak/k
was obtained. Steam voids were simulated by the use of
‘/‘—m. OD x 0.035-in. thick walled aluminum tubing with
ends sealed and inserted into water channels. Reactivity
effects of removing fuel rods and entire assemblies were
agsessed. (M.C.G.)

204,

7549 (HW-74761(p.5.§4§5)) V. PHYSICS., (General
Electric Co. Hanford Atomic Products Operation, Rich-
land, Wash.),

The use of lutetium as a spectral index detector was
studied. Data are presented for correcting lutetium ac~
tivity measurements from thick foils to that with thin foils.
Subcritical experiments with 1.82 wt% Pu—Al rods in light
water were conducted as part of the series of experiments
which utilize plutonium containing various concentrations
of the isotope Pu*®. The experiments furnish critical mass
data which allow more accurate nuclear safety specifica-
tions to be set for the reprocessing of plutonium fuels and
which can be used as check points in the calculation of
light water moderated lattices containing plutonium. The
experiments were conducted using critical approach and
exponential measurement techniques. A brief study was
conducted to examine the applicability of the Weatcott
scheme to the analysis of some plutonium-aluminum-H,0
assemblies and to suggest sume poseible prescriptions for
survey calculations of reactor types not readily described
by means of the Westcott cross section routines. Many of
the simpler reactor surveys employ point reactor calcu-
lations. Calculations of this type can be meaningful if they
are normalized to experimental values or are calibrated
by more refined modela. In addition to the point reactor
systems, one~-dimensional calculations were made for the
same series of experiments using a three-group diffusion
theory physics model. (auth)

205,

35119 MIGRATION AREA IN SLIGHTLY-ENRICHED-
U0y LIGHT-WATER-MODERATED LATTICES. M. Imai,
T. Kanai, and H. Kobayash{ (Hitachi Ltd., Tokyo). 3p.
(CONF-39-74)

From American Nuclear Society 9th Annual Meecting,
Salt Lake City, June 1963.

Migration areas are calculated {rom a one-group critical
cquation, using experimental variations of buckling coef{i-
clents with lattice size. The assembly is a fully reflected,
slightly enriched-UO,-pin-fueled, light-water-moderated
facility. Buckling values are tabulated for cylindrical,
rectangular, and parallelepipedal core geometries. (T.F.H.)

206,

9836 (CVNA-133) PHYSICS PROPERTIES OF
CLUSTERED UO; -D,0 LATTICES AT VARIOUS LATTICE
PITCHES. J. Jedruch, J. D. Cleary, R. D. Leamer, and

101
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J. A. Roll (Westinghouse Electric Corp. Atomic Power
Div., Pittsburgh). Oct. 1962. For Carolinas Virginia
Nuclear Power Associates, Inc., Columbia, S. C. Con-
tract {AT(30-1)-2289). 344p.

An experimental and an analytic investigation of the
effects of changes in the lattice of a core consisting of
slightly enriched UO, rod clusters moderated by D,0 is
described. Quantities related to thermal utilization and
resonance escape probability are obtained for different
water-to-U volume ratios. Thermal spectrum and conver-
sion ratios are investigated by integral experiments.
Critical masses and bucklings are given for different
lattice pitches as well as spatial and total void coefficients.
An optimum computational model is selected which gives
good agreement with experimental values of selected
parameters. (auth)

207.

9853 (ORNL-TM-433) NEUTRON MULTIPLICA-
TION BY EXPERIMENTAL GAS COOLED REACTOR FUEL
ASSEMBLIES, E. B. Johnson and R. K. Reedy, Jr. (Osk
Ridge National Lab., Tenn.). Nov. 27, 1962. Contract
[W-7405-eng-26]. 6p.

Experiments were conducted to determine the source
neutron multiplication of EGCR fuel assemblies under
conditions which might exist in transportation and storage.
Twenty-eight fuel assemblies were arranged to yleld
maximum nuclear reactivity under conditions which might
be expected for out~of-reactor environments. It was
found that these 28 assemblies cannot be made critical
when water moderated and reflected. (auth)

208,

31267 (NAA-SR-Memo-8522) MATERIAL BUCKILING
MEASUREMENTS FOR GRAPHITE MODERATED, URA-
NIUM CARBIDE-FUELED LATTICES. E.J. Johnson
(Atomics International. Div, of North American Aviation,
Inc., Canoga Park, Calif.). May 22, 1963. Contract
[AT(11-1)-Gen-8]. 29p.

Material buckling values for a series of graphite-
moderated uranium carbide-fuelced lattices were obtained
by exponentlal experiment using the AE-6 thermal column
as the neutron source. Three lattice pitches with center-
to-center fucl spacings of 9.02, 11.015, and 12.056 in. were
examined. The unit cell of the lattices was hexagonally
shaped with a central control channel surrounded by 120°
segments of six fuel elements located at the corners of the
hexagon, The fuel consisted of 0.5-in.-diam. pins of 3 wt.%
enriched uranfum carbide arranged in an 18-pin clustes to
mockup the element proposed for a 500 Mwe power reactor
design, The fuel process tubes also contained solid sodium
to mockup core coolant. The central control channcl can be
changed to simulate either the wet or dry control concepts,
The measurements were compared with theoretical values
obtained from four-group theory with fast-flux weighting
and thermal pin disadvantage factors. There is consider-
able disagreement between the two sets of results. Critical
experiments performed for the 11-in. spacing only tend to
bear out the validity of the exponential measurements.
(auth)
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209.

18991 SOME LIGHT WATER LATTICE EXPERIMENTS
IN THE UNITED KINGDOM. 1. Johnstone (Atomic Fncrgy
I:stablishment, Winfrith, Dprchester, Eng.). p.73-97 of
*“Light Water Lattices.”” Vienna, International Atomic
Energy Agency, 1962. (in English)

Critical and exponential measurements werce made in &
number of light water moderated lattices, fueled with highly
enriched U. The results are compared with theoretical pre-
dictions based on the MUFT-SOFOCATE few-group model
and shown to be in good agreement. Further work is re-
ported on an experimental comparison between U-water
and Pu-water lattices which may point to & breakdown in
the methods of calculation or to a discrepancy in the nu-
clear data in current use for Pu, (auth)

210.

17419 (MITNE-28) HEAVY WATER LATTICE PROJ-
ECT ANNUAL REPORT. Irving Kaplan, A. E. Profio,

and T. J. Thompson, eds, (Masgsachusetts Inst, of Tech,,
Cambridge). Sept. 30, 1962, Contract AT(30-1)-2344.
(NYO-10208). 70p.

Research on material buckling for lattices with natural
uranfum Involved developing configurations to provide un
incoming flux appropriate for macroscopic and micro-
scopic measurements. Analytical and experimental meth-
ods giving accurate results were devised; computer codes
for deriving buckling from measured flux traverses were
arranged

211.

42237 MIT EXPONENTIAL LATTICE STUDIES (LOW
ENRICHMENT-HEAVY WATER LATTICES). I. Kuplan,
D. D. Lanning, A. E. Proflo, and T. J. Thompson (Mussa-
chusetts Inst. of Tech., Cumbridge). Vienna, International
Atomic Energy Agency, 1963, Preprint SM-42/31, 62p.
(CONF-133-17)

From International Atom!c Energy Agency Symposium
of Exponential and Critical Experiments with Calculations,
Amsterdam, Sept. 1963.

An experimental and theoretical research program on
exponenttal lattices of normal and partially enriched U
rods moderated by heavy water is discussed. The special
technique developed to supply neutrons from the horizontal

thermal column of M.I.T. Research Reactor to the expo-
nential tank, which has a vertical axis, is described.

Several volume ratios can be investigated. Measurements
of buckling, resonance capture, conversion ratio, and fast
fission are made, as well as intracell thermal flux distri-
butions with spectrum-sensitive detectors, The experl-
ments have shown where improvements in calculations are
necessary, e.g., in treatment of the cell boundary in the
thermal flux space-energy distribution. Most measure-
ments are made by foil activation. A number of techniques
have been developed, including a coincidence counting
method for the measurement of Np-239 activity in reso-
nance capture experiments, La'? fission-product counting
for fast fission experiments, and thermal flux plots using
foils of Au, Lu, and Eu. Results, including bucklings, are




available for 2.5 cm normal U metal and 0.65 cm 1.027%
enriched metal. Preliminary and future work (s outlined.
(M.P.G.)

212,

4339 (TiID-17270) ATR CRITICAL EXPERIMENT
FACILITY DESCRIPTION AND INITIAL CRITICAL CON-
DITIONS. A. L. MacKinney and J. W. Poston {Babcock and
Wilcox Co. Atomic Energy Div., Lynchburg, Va.). July
1962, For Ebasco Services, Inc., New York. Contract
[AT(10-1)-1075]. S51p. (ATRCE-100)

The Advanced Test Reactor Critical Experiment (ATRCE)}
i> described and data are presented from chemical analy-
ses of components. Core design, loading, and criticality
conditions are given. Preliminary control cylinder sensi-
tivities and the prompt neutron decay constant at the crit{-
cal conditions were measured. The decay constant was
used to determine the worth of a variety of fully inserted
rods. (H.D.R.)

213,

31692 PULSED NEUTRON EXPERIMENTS ON SUB-
CRITICAL HEAVY WATER NATURAL URANIUM LAT-
TICES. H. Meister (Kernforschungszentrum Karlsruhe,
Ger.). J. Nucl, Energy, Pt. A & B, 17: 97-114(June 1963).
(In English)

Prompt neutron decay in several subcritical D,0O-
moderated natural uranium lattices is investigated by the
pulsed technique. Employing various detector positions
inside the multiplying medium, a separation of flux har~
monics is achieved by means of a Fourier transform.
From the modal decay curves the prompt neutron decay
constant « is found as a function of geometrical buckling
B2, In the lower buckling region, B2 <25 m2, experimental
a vs. B? curves agree with simple two-group calculations
on the basis of lattice parameters determined in exponen-
tial experiments. Deviations for higher B? are shown to be
produced by spectrum shifts towards lower neutron ener-
gies. In addition, the change of radial buckling Au? caused
by cadmium rods fully inserted Into the lattice is deter-
mined, The results are in agreement with stationary ex-
periments as well as two-group calculations. With single
fuel rods withdrawn from the lattice, however, the corre-
sponding radial buckling change Au? turns out to be strongly
dependent on the buckling of the ax{al flux distribution.
(auth)

214,
18997 MULTI-REGION LATTICE STUDIES: COR-
RELATION OF THEORY AND EXPERIMENT, Q, H.
Minton (Westinghouse Electric Corp., Pittshurgh). p,285-
301 of **Light Water Lattices.’”” Vienna, International
Atomic Energy Agency, 1962. (In English)

The research and development programs at Westing-
house Atomic Power Division have emphasized the utili-
zation of machine methods of computation and the evaluation
of such methods by means of interpretation of critical ex-
periments. The most recent program of critical experi-
ments was the Multi-region Lattice Studies carried out
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under the Fuel Cycle Development Program. This pro-
gram involved the measurements of criticality, neutron
flux distribution, and reaction rates (microscopic parame-
ters) In lattices of light water moderated, low enriched,
UO; fuel clad In stainless steel. Fuel rods of UQ, en-
riched to 1.6%, 2.7%, and 3.7% were utilized in lattices of
2.5:1 and 4.5:1 water/U ratio. Currently, these experi-
ments are being supplemented by measurements in the
same lattices with boric acid dissolved in the moderator.
The present status of a number of experimental and ana-
lytical problems {8 summarized and areas where further
effort is needed are noted. An attempt is made to point out
inter~relationships between different measurements or
calculations where sigxxlﬂcant points of agreement or con-
tradiction can be useful in interpretation of results or in
planning future work. (auth)

215.

28481 (TID-18880) EXPERIMENTS WITH WATER-
REFLECTED, UNDERMODERATED, ZIRCONIUM HYDRIDF
CRITICAL ASSEMBLIES. L. 1. Moss (Atomics Interna-
tional. Div. of North American Aviation, Inc., Canoga
Park, Calif.). 1963. Contract AT(11-1)-Gen~8. 38p.

A serles of critical experiments was conducted with
water-reflected, undermoderated zirconium hydride as-
semblies. The purpose of these experiments was to evalu-
ate the consequences of water immersion of SNAP 2/10A-
type reactor cores. Critical loadings were measured with
several combinations of lucite rods in vacant lattice loca-
tions, beryllium inserts, internal water, neutron poison an-
nuli at the core-reflector interface, and ammonium penta-
borate in the water supply. The reactivity worth of the
upper tank water as a function of height and the incremen-
tal worth of substitution of fuel rods for lucite rods was
measured by the pulsed neutron method as the loading was
continued past the critical point. From these measure-
ments, an extrapolation for the excess reactivities of fully
loaded, fully water-reflected assemblies was obtained. The
ratio of the effective delayed neutron fraction to the effec-
tive prompt neutron generation time (1*) was measured fo
several unpoisoned configurations, employing both pulsed
neutron and noise analysis methods. The two methods were
in satisfactory agreement, giving a best value of 4.76 x
10? gec™!. The corresponding value for the beryllium-
reflected reactor was measured as 1.38 x 10° sec™. The
much greater {* for the water-reflected agsembly is at-
tributable to reflector delayed neutrons. (auth)

216,

26192 CRITICAL INTERACTION POTENTIALS OF
WATER-MODERATED UF; ARRAYS. C. E. Newlon (Oak
Ridge Gaseous Diffuston Plant, Tenn.). Trans. Am. Nucl,
Soc., 6: 168(June 1963).

217,

26810 THE MEASUREMENT OF THE LATTICE PA-
RAMETERS OF A GAS COOLED REACTOR LATTICE.

P. F, Nichols, J. R. Worden, F. C. Engesser, and R. E.
Helneman (General Electric Co., Richland, Wash.). Nucl.

103
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Sci. Eng., 15: 233-44 (Mar. 1963).

A series of experimental measurements was made on
the Experimental Gas Cooled Reactor (EGCR) lattice in
the Physical Constants Test Reactor (PCTR). The meas-
urements provide a broad basis for normalization of reac-
tor calculations for lattices of this type. The fuel assembly
is a cluster of seven uranium oxide rods, enriched in the.
U 1sotope and clad with stainless steel. The fuel is
spaced on an eight-inch square pitch in a graphite modera-
tor. Values of the lattice parameters k_, f, p, and ¢ were
obtained for 1.8% enrichment of the uranium oxide fuel.
The values of k,, and f were also obtained for 2.6% enrich-
ment fuel. The techniques of using the PCTR were extended
80 that supercell measurements may be made. The values
of the strength of a boron carbide control rod and a stain-
less steel loop tube were obtained in this way. The strength
of such an inhomogeneous poison in the lattice is expressed
asg the difference in the supercell multiplication factor kg
with and without the poison in the supercell. This differ-
ence is the same quantity which is obtained in the usual
reactor cell calculation. The fuel temperature coefficient
of k,, for this cluster was also measured between 50 and
500°C. The coefficient obtained is temperature dependent.
The more {mportant of the lattice parameters for the 1.8%
enriched fuel are k., = 1.146 &+ 0.004, f = 0.809 & 0.005,
p*® = 0.824 £ 0.006, € = 1.019 + 0,002, Ak (control rod —16
cell supercell) =-0.157 + 0.012, Ak (empty loop tube —9
cell supercell) =—0.117 & 0.011, and (1/K.)}{(dk ./dT) =
~(0.68 £ 0.05) x 10-3T~%(*K)™. For the 2.6% enriched fuel,
results are k., = 1.256 ¢+ 0.009 and f = 0.845 + 0.006. (auth)

218.
24656 MEASUREMENT OF THE MULTIPLICATION
FAUCTOR k, OF A WATER-UO, REACTOR LATTICE.
Giorhard Riesch (AEG-Kernenergieversuchsanlage, Gross-
welzheim, Ger.). Nukleonik, 5: 104-10(Apr, 1963). (In
tierman)

The multiplication factor for light-water lattices was
termined with a zero-reactivity measurement. By mix-
ingg B0y with the moderator water, k,, of the lattice was
niade equal to one, which was determined with the help of
1 test reactor. The reactivity change of the reactor had to
tws zero if the exactly poisoned insertion was exchanged for
air in a place in the reactor in which the flux gradients of
1l examined neatron groups were zero. This condition was
produced by surrounding the measurement insertion in the
reactor with an adapter. For the apparatus used a meas-
urement accuracy of +1% for k, could be calculated. (tr-
qnith)

219.

28452 (TID-7650(p.76-87)) COMPARISON OF CRITI-
CAL EXPERIMENTS AND THEORY FOR SOME THO-
RIUM-WATER LATTICES. D. H. Roy (Babcock and
Wilcox Co. Atomic Energy Div., Lynchburg, Va.).

An extensive series of critical and exponential experi-
ments was performed with uniform lattices of fuel rods
composed of fully enriched UO, in ThO,. These lattices
were moderated Ly eitber HyO or mixtures of HyO and

104

D,0 ranging up to 82 mole % heavy water. Lattice spacings
ranged from those yielding a somewhat over -maoderated
core to those yielding an extremely tight lattice in which
more than half of the {{asfons were epithermal. The ex-
perimental measurements included buckling, ratio of
epithermal to thermal captures in Th®?, ratio of epither-
mal to thermal fissions in U, the thermal disadvantage
factor, and water height reactivity worths leading to 9Kesy/
a}. (auth)

220,

34719 (RFP-325) TWO EXPERIMENTAL SUB CRITI-
t"AL ARRAYS OF Pu(NOy), SOLUTION. C. L. Schuske
{Dow Chemical Co. Rocky Flats Div., Golden, Colo.).
[July 1963]. Contract AT(29-1)-1106. 7p.

Calculations were made of the criticality of Pu(NOy),
<olutions in two subcritical arrays. An extrapolation of
the inverse multiplication curve for a shiclded array of
-in.-dia. tanks of stainless steel indicated that the 5 tanks
vnuld be of infinite length and remain subcritical. Resuits
for the 30-in.-dia. Rasching-ring-filled stainless steel tank
«ndicated that the vessel would not be critical at any hefght,
(M.C.G.)

221,

26282 (RFP-315) EMPIRICAL ANALYSIS OF CRITI-
CAL BARE ARRAYS OF CYLINDERS CONTAINING EN-
RICHED UQ,(NQy)y. C. L. Schuske, B, B. Ernst, and H. W.
King (Dow Chemical Co. Rocky Flats Plant, Denver).
May 29, 1963. Contract AT(29-1)-1106. 21p.,

Empirical equations were found that relate the critical
heights of cylinders in arrays with the array base dimen-
sions for various surface-to-surface sképarations of the
individual cylinders in the array. The methods were ap-
plied to critical arrays of cylindrical vessels containing
aqueous solutions of UO,(NQy),. These critical data were
generated by the critical mass facility of the Oak Ridge
National Laboratory. (auth)

222,

24520 (EACRP-U-12) REMARKS ON THE PHYSICS
OF HEAVY WATER LATTICES. B. I. Spinrad and R. W.
Meier (European-American Committee on Reactor Phys-
ics). Feb. 1963. 13p.

Gathering and disseminating information on D;O lattices,
integral parameters required to specify heavy water lat-
tice performance, status of the method used for D,O lat-
tice calculations, data needed for the operating conditions
of reactors, use of the substitution method to study lattice
buckling with interpretation of the results by the one-
group perturbation or the two-group two-region method,
experiments to get information on burn-up in D,0 latticea,
and determination of neutron spectra and cross sections
relevant to burn-~up studies are examined. (D.C.W.)




223.

5576 (BNL-5985) CONVERSION RATIOS IN
SLIGHTLY ENRICHED URANIUM, WATER MODERATED
LATTICES, S, Tassan {Brookhaven National Lab,, Upton,
N. Y.). [nd.]. Contract [AT(30-2)-Gen-16]. 8p.

An experiment is described in which the conversion
ratios were measured using highly enriched U-Al foils as
catchers, Data are included on the ratios of epi-cadmium
to sub~cadmium fissfon rates of U in 1% enriched U light
witer moderated lattices, and on conversion ratios of 1%
enviched U light water moderated lattices, (J.R.D.)

22L.

26194 STUDIES OF CRITICAL CUBIC ARRAYS OF
FISSILE MATERIALS. J. T. Thomas (Oak Ridge National
Lab., Tenn.). Trans, Am. Nucl. Soc., 6: 169-70(June
1963).

225,
41729 (HW-77871(p.22-36)) EXPERIMENTAL STUD-
IES IN HIGH EXPOSURE Pu-—Al LATTICES. T. B, Thorn-
bury and L. C, Davenport (General Electric Co. Hanford
Atomic Products Operation, Richland, Wash.).
Measurements were performed in the PCTR on graphite-
moderated, air-cooled lattices fueled with clusters of
nineteen 0.5-inch-diameter rods of Pu?’-enriched Pu—Al.
The cells were arranged on a square pitch with lattice
spacings of 6.5, 8,375, and 10.5 inches. For each lattice
spacing, the mass of copper required to poison the central
cell to a multiplication of unity was determined. Foil acti-
vation data were obtained at various positions throughout
the lattices with gold, copper, U“‘—Al, and Pu~Al detec-
tors both bare and cadmium covered. The reactivity coef-
ficients of copper, U¥¥~Al, and Pu—Al were measured in
the fuel in the central cell. Relative activation rates, acti-
vation rates for a detector with a cross section varying in-
versely with velocity, cadmium ratios, and ratios of effec-
tive cross sections were calculated. (auth)

226,

24609 (AEEW-R-235(Pt.I})) BRITISH INDUSTRIES
COLLABORATIVE EXPONENTIAL PROGRAMME. VOL-
UME I, INTRODUCTION; EXPONENTIAL EXPERIMENTS
ON RODS AND TUBES OF NATURAL URANIUM METAL.
(United Kingdom Atomic Energy Authority. Reactor Group.
Atomic Energy Establishment, Windfrith, Dorset, England).
Mar. 1963. 264p.

The experimental techniques used in the performance of
exponential buckling measurements are described., The re-
sults are given on buckling measurements {n a wide range
of graphite lattices in which the fuel elements consisted of
rods or tubes of natural U metal, The observed buckling
values are correlated with theory. (auth)

227,

245810 (AEEW-R-235(Pt.II)) BRITISH INDUSTRIES
COLLABORATIVE EXPONENTIAL EXPERIMENTS ON EN-
RICHED URANIUM METAL RODS AND ON CLUSTERS OF
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URANIUM METAL AND URANIUM OXIDE RODS. (United
Kingdom Atomic Energy Authority. Reactor Group. Atomic
Energy Establishment, Winfrith, Dorset, England). Mar,
1963. 239p.

Results are given of exponential buckling measurements
on graphite lattices containing clusters of U metal rods,
clusters of uranium oxide rods, and single U metal rods
with a range of near-natural U2’ contents. In the case of
the metal fuel elements the results of the measurements
are correlated with theory. (auth)

228,

24611 (AEEW-R-235(Pt.1lI)} BRITISH INDUSTRIES
COLLABORATIVE EXPONENTIAL PROGRAMME. VOL-
UME IlI. FINE STRUCTURE EXPERIMENTS; MISCELLA-
NEOUS EXPONENTIAL EXPERIMENTS. (United Kingdom
Atomic Energy Authority. Reactor Group. Atomic Energy
Establishment, Winfrith, Dorset, England). Mar, 1963.
181p,

Results are given of neutron flux fine structure measure-
ments (n graphite lattices containing wide ranges of U metal
and uranium oxide fuel element numbers. In the case of the
metal fuel elements the observed fine structure parameters
are correlated with theory. Measurements of neutron dif-
fusion area in graphite, and of buckling and flux distribution
in agsemblies containing super lattices of empty channels
are included. A correlation with theory of migration area
asymmetry measurcmeonts in U-graphite lattices is also
glven. (auth)

229,

11938 (BAW-1257) ANALYSIS OF WATER MODER-
ATED UO,; AND ThO; LATTICES. David B. Wehmeyer
(Babcock and Wilcox Co., Lynchburg, Va.). May 1962,
Contract AT(30-1)-2602. 49p.

A series of critical and exponential experiments was
performed with lattices of fuel rods composed of low-
enriched UO, and fully enriched UO; in ThO,. These lat-
tices were moderated by H,0 and by mixtures of DyO and
H;0. Measurements made included buckling, ratio of
epithermal to thermal capture in U™ and Th*®, ratio of
epithermal to thermal fissions in U"‘, ratio of thermal
flux in the moderator to that in the fuel, and water height
reactivity worth, (J.R.D.)

230.

2158 (MND-C-2502) AN EXPERIMENTAL PRO-
GRAM ON WATER-MODERATED ARRAYS OF URANIUM
AND STAINLESS STEEL, L, Welshans (Martin Co. Nu-
clear Div,, Baltimore). May 1962. Contract [AT(30-1)-
243]. 134p. .

An experimental study on critical arrays of water-
moderated, flat-plate, laminated fuel bundles is described.
The U loading per bundle was about 54 g U®5; stainless
steel and boron steel contents were varied to provide the
desired metal-to-water ratio and the proper boron loading.
The experiments were performed in support of the ANPP
code development program. This program is aimed at de-
velopment of an automated general prupose nuclear design
code. A total of 12 cores were studied. (J.R.D.)

Loy
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231,

3790 MEASUREMENTS OF NATURAL - URANIUM,
HEAVY-WATER LATTICES BY THE PULSED-NEUTRON
TECHNIQUE. F, R, Westfall and A. W, Waltner (North
Carolina State Coll., Raleigh). Trans. Am. Nucl. Soc.,
5: 386(Nov. 1962).

232,

26818 MEASUREMENTS OF NATURAL URANIUM-
HEAVY WATER LATTICES BY THE PULSED NEUTRON
TECHNIQUE. Fredrick Robert Westfall. Thesis, Raleigh,
N. C., North Carolina State Coll., 1962. 82p.

Natural U lattices in heavy water were investigated with
the pulsed -neutron-source method. The systems were very
small; buckling ranged from 300 to 900 m™2, In the experi-
ments, the mean life of the decay of thermal neutrons in
systems of well-defined gecometry was measured as a func-
tion of buckling. From a least-squares fit of the derived
expression for the decay constant to the experimental data,
quantitative information was obtained regarding the diffu-
sion and lattice parameters characteristic of the system.
Three sets of measurements were run in both of 2 different-
sized cylindrical tanks; heavy water, lead-mercury stacks
in heavy water, and U rods in heavy water. This enabled an
extension of the range of bucklings and the investigation of
two lattices of particular interest: a single rod centrally
located in a small test volume and a triangular array of
rods on a 7-inch pitch in a larger container. By observa-
tions and analysis on this sequence of 3 media, the impor-
tant parameters for a multiplying system were deduced.
(Dissertation Abstr.)

233.

28040 BUCKLINGS AND DISADVANTAGE FACTORS
OF SEVERAL WATER-MODERATED, 1.26%-ENRICHED
URANTUM METAL SLAB LATTICES. Henry Windsor
(Brookhaven National Lab., Upton, N. Y.). Trans. Am.
Nucl. Soc., 6: 52-3(June 1963).

234,
346866 (GAMD-2873) EXPERIMENTS AND ANALYSIS
ON BERYLLIUM OXIDE MODERATED CORES CONTAIN-

ING HYDROGEN. W, B, Wright and R, G, Bardes {General
Atomic Div., General Dynamics Corp., San Diego, Calif.).
Jan, 22, 1962, Contract AT(04-3)-187. 31p.

The reactivities of a number of cores containing BeO anc
polyethylene, which simulated water flooding, were meas-
ured and calculated. Other determinations included core
symmetrics, reactivity worths of rods and rod voids, and
perturbations on assembly reactivities. The experimental
arrangements and measurements, the calculational meth-
ods used in the analysis, and the results of the analytical-
experimental comparison are described. (D.C.W.)

106

1964
235.

38316 (A/CONF.28/P/669) EXPERIMENTAL AND
THEORETICAL STUDIES OF URANIUM OXIDFE LATTICES
MODERATED BY MIXTURES OF LIGHT AND HEAVY WA-
TER. E. Andersen, D. Babala, K. Bryhn-Ingebrigtsen,

ot al. (Norway. Institutt for Atomenergt, Kjeller). May
1964. 15p.

Reactor physics measurecments on UO, lattices moder-
ated by mixtures of light and heavy water have been per-
formed in the NORA zero power reactor. The fucl used
for these experiments has been UO; enriched to 3% ys
clad in stainless stecl. A scrics of mcasurcments on dif-
ferent H,0/D,0 ratios and different modcrator-to-fuel vol-
ume ratios has been completed. Macroscopic and micro-
scopic neutron flux distributions have becn measured using
different types of foil materials resulting in sets of Bf,,
values and cell parameters for thermal and resonance neu-
trons. The ratio of epi-cadmium to sub-cadmium capture
in U (p”). the ratio of cpi-cadmium to sub-cadmium fis-
slon in U (6“), and initial conversion ratios have been
measured. The ratio of Lu-foil activity to Cu-foil activity
has been measured in different positions inside the fuel and
in the moderator and was compared to calculated values of
the same activation ratio and uscd as a spectral index for
the lattices studied. Supplementary to experiments on clean
critical cores some measurements on two-region cores
have been performed to make it possible to extend the range
of measured buckling values considerably. Analysis of the
experimental results using multigroup methods both for the
fast and thermal neutron region is presented. The ncutron
energy spectrum in the fast rcgion is calculated by a code
BIGG. Resonance absorption and fission are given a cor-
rect distribution in energy and are governed by input reso-
nance integrals. BIGG is well adapted to handle slowing
down in mixtures of light and heavy water. The thermal
part of the neutron spectrum is calculated by the K-7
THERMOS code. (D.L.C.)

236,

40801 TEMPERATURE OPERATION OF AN UN-
PRESSURIZED NATURAL URANIUM HEAVY WATER
ASSEMBLY, D. G. Andrews (Univ, of Toronto) and I. F.
Freibergs. 19p, (CONF-446-15) :

From American Nuclear Society 10th Annual Meeting,
Philadelphia, June 1964.

Buckling measurements have bcen made on subcritical
lattices consisting of 1-inch~diamcter natural-uranium
rods in square lattices in heavy water, using traversing
BF, counters, Lattice pitches of 3’/,. 5‘/‘. and 7 in. have
been used, at temperatures ranging from 18 to 90°C, lead-

ing to figures for the temperature coefficient of buckling
—(dBY/dT) vver the range 20 to 80°C. (auth)



237,

21591 (AEEW-M-125) A STUDY OF SOME CANADIAN
EXPERIMENTS USING THE WINFRITH FIVE-GROUP
SCHEME. J. R. Askew (United Kingdom Atomic Energy
Authority. Reactor Group. Atomic Energy Establishment,
Winfrith, Dorset, England). Jan. 1964. 18p.

As part of the justification of the Winfrith five-group
scheme, a series of Canadian critical experiments was
analyzed. These include 19- and 7-rod clusters, the latter
with air and organic coolant as well as heavy water. Agree-
ment of calculation with experiment on fast fission and
conversion ratio is very good. Discrepancies of up to 2% in
reactivity are traced to errors in fine structure which are
due partly to the use of diffusion theory and partly to the
method used to simulate end-regions. When fine structure
is corrected the deviation of calculated k  from unity is
less than 0.5% in practical cases. (auth)

238,

28986 EXPERIMENTAL BUCKLINGS AND NEUTRON-
DENSITY RATIOS OF D,0-MODERATED MIXED LAT-
TICES. F. D. Benton and W. E. Graves (E. I. du Pont

de Nemours & Co., Aiken, S. C.). Trans. Am. Nucl. Soc.,
7: 74-5(June 1964).

239.
386777 (DP-873) MEASUREMENTS OF BUCKLINGS
AND VOID EFFECTS IN D,0-MODERATED, ORGANIC-
OR H,;0-COOLED LATTICES OF U0, ROD CLUSTERS.
Frederick D. Beaton (Du Pont de Nemours (E. [.) & Co.
Savannah River Lab., Aiken, S. C.). June 1964. Con-
tract AT(07-2)-1. 24p.
Material bucklings for a variety of UO, rod clusters on

a triangular 9.33~inch lattice pitch in D;O were determined
by substitution experiments in the Process Development
Pile. Measurements were made with clusters of 19, 31,
and 37 half-inch UO, rods in which the coolant media were
varied to include D,0, H,0, organics, or air. The buck-
lings, which were determined both by a one-group pertur-
bation method and by a two-group flux matching method,
ranged from 0.80 to 5.60 m™’, {auth)

240,

3116 REACTIVITY EFFECT OF HYDROGENOUS
COOLANTS IN D,O-MODERATED LATTICES. W. L.
Brooks, M. Fleishman, G. G. Foster, C. W. Monroe, and
R. D. Schamberger (United Nuclear Corp., White Plains,
N. Y.). Trans. Am. Nucl. Soc., 6: 234(Nov. 1963).

21,
6452 BUCKLING MEASUREMENTS OF 3% ENRICHED
STAINLESS-STEEL CLAD UO, FUEL ELEMENTS IN D,O
MODERATOR. K. Bryhn-Ingebrigtsen, J. Smit, and C. H.
Millar (Nora Project, Kjeller, Norway), p.251-4 of ‘“‘Heavy
Water Lattices: Second Panel Report.”” Vienna, Interna-
tional Atomic Energy Agency, 1963.
Buckling measurements were carried out in the NORA
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reactor for a series of uniform, square, D,O-moderated
lattices with moderator-to-fuel ratios ranging from 99:1
to 12:1 for cylindrical fuel rods of the following specifica~
tions: Fuel: 3% enriched, unsintered UQ,, density = 9.41
g/cm?®, diam. = 1.128 cm. Cladding: 304 stainless steel,
integral diam. = 1,128 cm, outer diam. = 1.270 ¢m, thick-
ness = 0.071 cm. The buckling values obtained are com-
pared with different theoretical estimates. (auth)

242,

16739 (NAA-SR-7541) CRITICAL EXPERIMENTS ON
SLIGHTLY ENRICHED URANIUM METAL FUEL ELE-
MENTS IN GRAPHITE LATTICES. R. W. Campbelil, R. J.
Doyas, H. C. Field, C. A. Guderjahn, R. L, Guenther, D. F.
Hausknecht, M, S. Mayer, and H. A. Morewitz (Atomics In-
ternational. Div. of North American Aviation, Inc., Canoga
Park, Calif.). June 30, 1963, Contract AT-11-1-GEN-8,
38p.

A sertes of clean critical experiments was performed in
the SGR critical facility utilizing 2 wt % enriched, uranium
metal, hollow cylinder, fuel elements in AGOT graphite
moderator, Six lattice spacings were used, varying from
6.93 to 16.0 in, on a triangular pitch, Critical loadings and
fuel element worths were determined and compared to the
results of 4-group diffusion theory. Calculations utilized
TEMPEST, S;, FORM, and AIM~5 programs on the IBM
7090, The calculated Ko compared well with experiments
over the full range of moderator-to-fuel volume ratios
when using a 2200 m/sec graphite absorption cross section
of 4.07 mb. The sensitivity of the calculation to variations
in the graphite absorption cross section was examined and
the experimental error due to inventory uncertainties was
assessed. The differential worths of both the central and
peripheral fuel elements were obtained and agreed in gen-
eral with AIM-5 calculations, The thermal flux traverse of
a unit cell was shown to agree best with a Wilkins® spec-
trum option of TEMPEST. Details of both the experimental
and theoretical methods are given. (auth)

A3,

4988 (BNL-799(p.1-25)) REACTOR PHYSICS DIVI-
SION. J. Chernick and H. Kouts {Brookhaven National Lab.,
Uptom, N. Y.).

Theoretical research was mainly in the fields of neutron
thermalization and reactor dynamics, The analysis of the
ssymptotic characteristics of the uranium plate lattices
was completed with excellent agreement between buckling
measurements and the theory, Alternate cadmium ratio
techniques of determining resonance capture in latticeg
were compared. A new uranium-graphite assembly was
brought critical in the Minimum Reflection Critical Fa-
cility. Kinetics of the High Flux Beam Reactor were in-
vestigated. Measurements in uranium slabs in water were
completed. For the Settled Bed Reactor program, uranfum
carbide fuel was analyzed. The characteristics of the set-
tled bed are studied. Work is continuing on the magneto-~
dydrodynamic systems as alternatives to the SNAP turbo-
generators for generating electricity. Pulsed fission
plasma reactor studies have indicated that UBry or UBr;
would be much more suitable gaseous fuels than UF¢ be-
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cause of their lower disassociation temperatures. The
characteristics of a thermally regenerated cell utflizing
the Pb— PbBr,— Br; system are being investigated. A study
of the characteristics of a boiling oxygen chemonuclear re-
actor for ozone production was carrted out. The feasibility
study of gaseous-moderated reactors was continued and a
number of cases using HF, CFy, DF, and HF - CF{ moder-
ators with UF¢-fueled cores were investigated. Studies of
the stability of selected condensed aromatic compounds to
heat, gamma radiation, and reactor radiation are continu-
ing. Fouling tests are evaluated for organic coolants. Neu-
tron and reactor cross section studies are reported.
(N.W.R.)

24,
32506 {(DP-868) COMPARISON OF A SIMPLE THE-
ORETICAL TREATMENT OF CRITICAL ARRAYS OF FIS-
SIONABLE UNITS WITH EXPERIMENT. H. K. Clark
(Du Pont dc Nemours (E. 1.) & Co. Savannah River Lab.,
Aiken, S, C.). Jan, 1964. Contract AT(07-2)-1, 28p.
Calculations of the critical sizes of cubic arrays of
interacting fissionable units are compared with critical
experiments. The units were of two types: vessels con-
taining 5 liters of an aqueous solution of highly enriched
uranium and cylinders of highly enriched uranium metal.
The arrays were surrounded by various thicknesses of hy-
drogenous reflectors. Agrcement between calculation
and cxperiment is reasonably good when consideration is
given to the simplicity of the method of calculation. Curves
arc presented for computing critical sizes of cubic arrays
of 8, 27, 64, or 126 identical units as a function of the al-
bedo of the reflector surrounding the array and of the reac-

tivity of an individual unit. (auth)
245,

N4 EFFECTS OF CONTROL BLADES IN LATTICES
MODERATED BY DZO/HZO MIXTURES. R. H. Clark, E. J.
DeRoche, G. T. Fairburn, J. W. Hallam, and T. C. Engelder
(Babcock and Wilcox Co., Lynchburg, Va.). Trans. Am,
Nucl, Soc., 6: 221-2(Nov. 1963).

246,
44969 (CEA-R-2478) MESURES GLOBALES DE
RESEAUX A GRAPHITE DANS L'EMPILEMENT
CRITIQUE MARIUS. (Integral Measurements of Lattice
Properties in the Natural Uranjum- Graphite Critical
Facility Mf\RIUS). Francois Cogne (France, Commis-
sariat 4 I'Energie Atomique. Centre d'Etudes Nucléaires,
Saclay). Aug. 1964. 40p.

A systematic study of natural uranium-graphite lattices
wasg undertaken in the critical facility MARIUS, which was
built in 1959 in Marcoule. Integral measurement of lat-
tice properties is carried out by the progressive re-
placement method. The report describes the experimental
methods, the analysis of the experiments, and the results
obtained for lattices with pitches ranging from 192 to 317
mm and fuel elements with cross sections ranging from 6
to 20 cm?. The principles of correlation of the results are
also outlined. Additional experimental results are also
given, pertaining to the determination of the anisotropy, of
both the axial and the radial migration areas, and of the
age in graphite. (auth)}
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247.

33014 (A/CONF.28/P/2633 LATTICE STUDIES AND
CRITICAL EXPERIMENTS IN D;O MODERATED SYSTEMS.
Joha L. Crandall (DuPont de Nemours (E. I.) & Co. Savan-

-nah River Lab., Aiken, S. C.}, Walter L. Brooks, Irving

Kaplan, Francis L. Langford, Jr., and Loren C. Schmid.
16p. .

Prepared for the United Nations Third International Con-
ference on the Peaceful Uses of Atomic Energy, 1964.

A review is presented, dealing with heavy-water-moder-
ated assemblies, of measurements of buckling and reac-
tivity; calculations of reactivity; detailed measurements
and calculations of lattice paramecters; determinations of
the effects of voids, heterogeneities, and other special fea-
tures on the physics parameters; and the {incorporation of
the measured and calculated physics parameters into the
design of heavy water reactors. Examples are given. A
bibliography of 103 references is included. (T.F.H.)

248,

6457 BSQ, AN IBM-704 CODE TO CALCULATE
HEAVY WATER LATTICE PARAMETERS. F. E. Driggers
(E. L. du Pont de Nemours & Co., Atken, S. C.). p.551-72
of ““Heavy Water Lattices: Second Panel Report.’”” Vienna,
International Atomic Energy Agency, 1963.

A code is described that is used at the Savannah River
Laboratory to calculate the buckling and other lattice
parameters of D,0-moderated lattices. A comparison is
made of calculated and measured bucklings for a variety
of lattices. Two adjustments are made in the calculations
to Improve the agreement, The amount of resonance ab-
sorption is reduced by about {ive percent for lattices con-
taining uranium metal and the value of 1 {s assumed to be
a linear function of the ratio of moderator volume to fuel
volume and both of the coefficients in this expression are
adjusted. The agreement between measured and calculated
bucklings is within +0.25 m™2 for almost all of the lattices
of single rods or of tubes and is within £0.50 m~? for al-
most all of the lattices of rod clusters. (auth)

249.

19315 THE INTERACTIONS OF SUBCRITICAL RE-
ACTORS. V. G. Dubovskit, A, V. Kamaev, G. M. Viadykov,
F. M. Kuz:ietsov, V. Z. Nozik, Yu. D. Palamarchuk, G. A.
Popov, and V. V. Vavilov. At. Energ. (USSR), 16: 16-20
(Jan. 1964). (In Russtan)

When determining the nuclear safety of systems contain-
ing fissionable materials, the interaction of all the com-~-
ponents must be taken into consideration; however, this
is often impossible to do in the case of subcritical systems.
Approximations must therefore be used for estimating the
safety margin of the interacting system, In order to faclli-
tate the problem, an attempt was made to replace the given
subcritical array consisting of materials possessing given
nuclear properties and geometric parameters by a reactor
that is equivalent to the first one with regard to the buck-
ling, but has different nuclear properties; equations were
obtained for determining the equivalent geometrical dimen-
sions. The equations derived were experimeatally verified
on subcritical arrays containing cylinders ard square




parallelipipeds, made of stainless steel containers with
a wall thickness of 1.5 to 2 mm and radii or sides of 30 cm,

filled with an aqueous solution of 90%-enriched 3U0,(NCy,.

Similar systems were also built with 6-liter capacity glass
cylinders with 0.5-cm thick walls. Comparison of the ex~
perimental and theoretical values indicated that the latter
contain a suitable safety margin and therefore may be used
for evaluating the safety of an interacting system; this was
proved by recalculating the data of E. Woodcock and

U. Paxton (Progr. Nucl. Energy Series Vol. 4, 213 (1961))
concerning a system of U spheres. (TTT)

250,

3117 EXPERIMENTAL BUCKLINGS AND MIGRA-
TION AREAS IN D,0-MODERATED LATTICES OF
NATURAL-URANIUM METAL TUBES. A. E. Dunklee

and W. E. Graves (E. I. du Pont de Nemours & Co.,

Aiken, S. C.). Trans. Am. Nucl. Soc., 6: 244-5(Nov, 1963),

251,

4740 (CONF-187-24) BUCKLING MEASUREMENTS—
HEAVY NATURAL URANIUM TUBULAR FUEL ASSEM-
BLIES. A. E. Dunklee and W, E. Graves (Du Pont de
Nemours (E, .} & Co. Savannah River Lab., Aiken, S. C.).
[Nov. 1963]. Contract AT(07-2)-1. 16p.

From Amerlcan Nuclear Society Meeting, New York,
Nov. 1963.

One-region buckling measurements that were made on a
series of DyO-moderated lattices of heavy uranium metal
tubes in the Process Development Pile at Savannah River
Laboratory are presented. The purposes of these meas~
urements are to provide normalization points for lattice
bucklings and to extend the study of natural uranium-D,0
systems. The dependence of buckling on the moderator-
to-fuel ratio is studied for two types of lattices. (R.E.U.)

252,

38311 (A/CONF.28/P/645) THEORETICAL AND EX-~
PERIMENTAL INVESTIGATIONS OF SLIGHTLY EN-
RICHED ZIRCONIUM-HYDRIDE MODERATED LATTICES.
K. Einfeld, G. Memmert. W, Ulirich, and S. Wiesner
(Internationale Atomreaktorbau G.m.b.H., Bensberg,
Germany). May 1964, 20p.

In connection with the development of a heterogeneous
zirconium-hydride moderated reactor, several critical and
sub-critical measurements on lattices have been per-
{ormed. These tests were performed in a {ixed ajuminum
lutlice by varying the arrangement of rods containing UO,
or zirconium-hydride with equivalent diumeters. The
time-dependent neutron flux behavior wfter a neutron puise
wits measured. The higher harmonic effects were elimi-
nated through a numerical evaluation method which per-
mitted the determination of the characteristic decay con-
stants, as eigenvalues can also be directly calculated for a
given system through theorcetical methods, developed and
employed for this purpose. The reliability of these meth-
ods can bhe {llustrated with an example of a UO,- H,0
experimental core with 4 large reflector. Measurements
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were performed on various zirconium-hydride lattices up
to 450°C, in order to determine the temperature depen-
dence of the reuactivity. This dependence is of special
interest in the case of zirconium-hydride moderation. In
this conncction several theoretical expressions for the
scattering kernel and for the heterogeneous spectrum
methods were investigated in order to theoretically de~
scribe the experimental results as well as possible. The
critical experiments were performed on a split-table ag~
sembly of the Argonne “Z PR’ type and were limited a
maximum temperature of 200°C. The resuits of the sub-
critical measurements were in essence verified by the
critical assembly. In addition measurements with a pile-
oscillator, threshold detectors and resonance detectors
were made to obtain a very detailed determination of the
cell-parameters. These measurements will, in turn, make
possible the determination of the temperature dependence
of heterogeneous zirconium-hydride lattices. (auth)

253.

4786 (BAW-1273) SPECTRAL SHIFT CONTROL RE-
ACTOR BASIC PHYSICS PROGRAM. MEASUREMENT AND
ANALYSIS OF UNIFORM LATTICES OF SLIGHTLY EN-
RICHED UO, MODERATED BY D,0-H,0 MIXTURES.

T. C. Engelder, R. H. Clark, M. N, Baldwin, E. J. DeRoche,
G. T. Fairburn, J. W. Hallam, D. H. Roy, N. Vutz, and

T. M. Schuler {Babcock and Wilcox Co. Atomic Energy
Div., Lynchburg, Va.). Nov. 1963. Contract AT(30-1)~
2602. 150p.

Experimental results and theoretical interpretation of a
series of twenty uniform lattice critical experiments in
which the neutron spectrum is varied over a fairly broad
range are summarized. Two types of fuel rods were stud-
ied: 4.02%-enriched UQ, in stainless steel tubes; and
2.46%~enriched UO; in aluminum tubes. Lattice nonmoder-
ator-to-moderator volume ratios ranged from 0.65 to 1.2,
The moderators were mixtures of light and heavy water
ranging in composition from zero to 77% D;0, with and
without boric acid. Measurements include critical size and
composition, 3p/3h, buckling and reflector savings, thermal
disadvantage factor, and cadmium ratios of U and U8,
Tbeoretical methods used to analyze the data are given, and
results are compared, (auth)

254,

31489 (BAW-1274) SPECTRAL SHIFT CONTROL RE-
ACTOR BASIC PHYSICS PROGRAM. MEASUREMENT AND
ANALYSIS OF PERTURBED LATTICES OF SLIGHTLY EN-
RICHED UO, MODERATED BY D,0-H,0 MIXTURES. T.C.
Engelder, R. H, Clark, E. J. DeRoche, G. T. Fairburng,

J. W. Hallam (Babcock and Wilcox Co. Critical Experf-
ment Lab., Lynchburg, Va.); D. R. Hostetler, and C. B.
Woodhall (Babcock and Wilcox Co. Atomic Energy Div.,
Lynchburg, Va.). Oct. 1963. Contract AT(30-1)-2602.

97p. :

Critical experiments and theoretical calculations of re-
activity and flux perturbations were performed., Three
major critical agsemblies were studied; the basic cores
bad 1.206-cm diameter, aluminum clad, 2.46%-enriched
UQ, fuel rods on a square lattice pitch of 1.511 cm. Mod-
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erator compositions for the three major cores had 0, 50,
and 72 mole & D,0. Boric acid was added to keep the core
radius constant at 61.11 cm. Data on a zone-loaded core
with an {nner zone of 93%-enriched aluminum clad UO, -
ThO, fuel rods surrounded by an outer zone of 4%-enriched
stainless steel clad UO, fuel rods are also included. The
moderator composition was 81% D,0. Perturbers were
introduced axially by removing fuel pins to create moder-
ator gaps and by inserting perturbing blades and cruci-
form rods. The blades were 10 inches wide. The cruci-
form rods were 6 inches from tip to tip. The materials
were Boral, cadmium, or aluminum. Most perturbers
were fully inserted, but some measurements were made
while the Boral cruciform rod was '4 and %4 withdrawn.
Thermal flux distributions were measured with gold and
dysprosfum foils. Reactivity was determined by using
dp/dh techniques and by measuring the differential boron
worth and the boron concentratlon required for criticality
at the reference moderator height. Reactivity and thermal
neutron flux shapes were calculated using PDQ-4, a four-
group, two-dimensional neutron diffusion code for the
Philco 2000 computer, and TKO, a four-group, three-
dimensional code for the IBM~-704 computer. (auth)

255,

4787 (BAW-1283) SPECTRAL SHIFT CONTROL RE-
ACTOR BASIC PHYSICS PROGRAM. MEASUREMENT OF
k, AND OTHER LATTICE PARAMETERS BY THE SMALL
LATTICE EXPERIMENT TECHNIQUE. T. C. Engelder,

N. L. Snidow, D. M. Roberts, G. T. Fairburn (Babcock and
Wilcox Co. Critical Experiment Lab,, Lynchburg, Va.);
and D. H. Roy (Babcock and Wilcox Co. Atomic Energy
Div., Lynchburg, Va.); Nov, 1963. Contract AT(30-1)-
2602, 124p.

The Small Lattice Experiment (SLE) is a technique for
measuring k, and other Infinite-medium lattice parameters
using much less test fuel than is required for equivalent
critical or exponential experiments. The theoretical basis
for applying such an experiment to epithermal lattices is
discussed, an analysis of spectral mismatch error is given,
and the facility for the measurements is described. S8LE
measurements are compared to those in an equivalent criti-
cal assembly to test the validity of the technique. In an epi-
thermal lattice of 4.02%-enriched UQ; fuel rods having a
nonmoderator-to-moderator volume ratio of 1.0 and mod-
erated by a D,0— H,0 mixture containing 70% D,0, values of
Ku, &/ &;, 625, and pyy agree within statistical errors (0.5
to 1%). The SLE technique was also used to measure these
parameters in two similar epithermal lattices containing
(U5~ ThO,) fuel rods (Np,/Nys = 15). (auth)

2564
4739 (CONF-187-14) MEASUREMENTS OF BUCK-
LINGS AND DIFFUSION COEFFICIENT CHANGES IN D,0-
MODERATED LATTICES OF TUBULAR UO, ASSEMBLIES.
H. R. Fike and W. E. Graves (Du Pont de Nemours (E. L) &
Co. Savannah River Lab., Aiken, S. C.). [Nov. 1963].
Contract AT(07-2)-1. 10p.

From American Nuclear Society Meeting, New York,
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Nov. 1963.

Diffusion coefficients and bucklings are measured for
UO, fuel tube assemblies in D,O moderated lattices. The
effects of H;O fogs and air in the coolant channels in place
of D0 are studied. (T.F.H.)
3118 MEASUREMENTS OF BUCKLINGS AND
DIFFUSION-COEFFICIENT CHANGES IN D,O-MODERATED
LATTICES OF TUBULAR UQ; ASSEMBLIES. H. R. Fike
and W. E. Graves (E. I. du Pont de Nemours & Co., Atken,
S. C.). Trans. Am. Nucl. Soc., 6: 245-6(Nov. 1963).

257.

38294 (A/CONF.28/P/25) LATTICE STUDIES AT
CHALK RIVER AND THEIR INTERPRETATION. R. E.
Green, C. B. Bigham, I. H. Gibson, R. G. Jarvis, M. J.
Halsall, F. E. Driggers, and C. H. Miller (Atomic Energy
of Canada Ltd. Chalk River Nuclear Labs., Chalk River,
Ont.). May 1964. 15p.

Lattice parameters are studied in natural-uranium-
fueled heavy-water-moderated pressure-tube type reac-
tors. The ZED-2, ZEEP, and CANDU Reactors are used
in this study and their results are obtained by experi-
mental techniques and analyzed theoretically by com-
puter codes LATREP and LATTICE ANALYSIS. The
analytical methods are outlined and correlated with the
experiments. (N.W.R.)

258,
3186 (KR-50) COOLANT VOID REACTIVITY MEAS-
UREMENTS IN A D,O0-MODERATED LATTICE WITH 7
ROD UO, FUEL CLUSTERS. F.W. A, Habermann (Ner-
way. Institutt for Atomenergi, Kjeller). July 1963. 639p.
A series of measurements was carrted out in the zero
power facility NORA with a core of 7-rod UO,; cluster fuel
elements of the Halden Boiling Heavy Water Reactor to
fnvestigate the reactivity effect of void formation in a cool-
ant channel. The shroud of one fuel element was subdi-
vided into sections in which the water level could be de-
pressed by air. The reactivity effect of volds created in
this way was measured for various combinations of chan-
nels. The measured effect was always negative and largest
in absolute magnitude in the ceater of the fuel cluster. The
futeraction between voided channels was such as to increase
the absolute magnitude of the reactivity effects. With a
first order perturbation expression based on two-group
theory for an anisotropic reactor, curves were flitted to the
measured reactivity effects as a function of void depth.
For each case two parameters were calculated represent-
ing, respectively, multiplication and leakage properties
of the lattice. It is then possible to make a comparison
with lattice parameter calculations. The comparison is
made only for the case of 100% vold in a coolant channel
by calculating the parameters for this case with the
Swedish burnup 5§ code. (auth)




259,

21594 (BNL-6975) A REVIEW OF THE REACTOR
PHYSICS DATA FOR SLIGHTLY ENRICHED URANIUM,
WATER-~MODERATED LATTICES. Robert L. Hellens and
Glenn A. Price (Brookhaven National Lab., Upton, N. Y.).
[May 1, 1963]. Contract [AT(30-2)-Gen-16]. 168p.

The methods commonly used in making buckling, critical
loading, and cell parameter measurements are reviewed,
and the results of such measurements are summarized.
Only simple uniform and multiregion lattice experiments
are considered. The experimental work done at each of the
laboratories involved is summarized. The methods of
interpreting the various lattice measurements are briefly
discussed, with emphasis on the sources of systematic
errors. (D.C.W,)

260.

35113 (T1D-£6540(p.529-609)) REACTOR-PHYSICS
DATA FOR WATER-MODERATED LATTICES OF
SLIGHTLY ENRICHED URANIUM. Robert L. Hellens
and Glenn A. Price {Brookhaven National Lab., Upton,
N. Y.).

A compilation of measurements for light-water lattices
is presented. Measurement techniques, interpretation of
results, and actual experimental results are described.
Bucklings and critica) dimensions are tabulated in the ap-
pendix. A bibliography of 109 references is presented.
(R.E.U.)

201.

3093 (APED-4236) CONTROL AUGMENTATION
CRITICAL EXPERIMENTS. T. R. Jaworowski, P. G.
Aline, and H. D. Kosanke (General Electric Co. Vallecitos
Atomic Lab., San Jose, Calif,). July 16, 18963. Contract
fAT(04-3)-189}. 74p.

Critical experiments are reported for clumped hetero-
geneous light water moderated lattices using 3 wt % en-
riched UQ, fuel clad with stalnless steel. Reactlvity worth
utilizing water height and pulsed neutron techniques, tem-
perature and void coefficieats, flux and power distribu-
tions, and spectral indicator activations were measured
for a wide range of configurations. These configurations
were typical of botling water reactor lattices and included
assemblies with black and gray absorbing slabs and con-
trol rod cruciforms. Differentiul reactivity and spectrum
effects were investigated for various slab, cructform und
void tube perturbations in these experiments. The reso-
nance spectral indicator method was used in particular to
study the spatial variation of the neutron spectrum and
density in a typical boiling water reactor lattice. The ob-
served spatial neutron spectrum variations show that this
is a very useful technique. (auth)

262,

3104 CRITICAL SIZE AND FLUX DISTRIBUTION
MEASUREMENTS IN HIGHLY ENRICHED, LIGHT WATER
MODERATED LATTICES. I. Johnstone, W. H. Taylor,
and S. K. Wallace (Atomic Energy Establishment, Winfrith,
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Eng.). J. Brit. Nucl, Energy Soc., 2: 379-90(Oct, 1963).
The experimental determinations of critical size and
flux distributions in critical and sub-critical assemblies

-using fuel packs consisting of Al- U and stainless steel

plates are described. The results show that few-group

models are adequate for calculating the critical size of
highly absorbing light water maderated lattices and that
material buckling and thermal fine structure measure-
ments can be made in light water moderated assemblies
as small as 12 in. square and 24 in. high. (D.C.W.)

263,

42923 (MITNE-46) HEAVY WATER LATTICE
PROJECT ANNUAL REPORT. Irving Kaplan, D. D. Lan-
ning, and T. J. Thompson, eds. (Massachusetts Inst. of
Tech., Cambridge). Sept. 30, 1963. Contract AT(30-1)-
2344. 136p. (NYO-10212)

An experimental and theoretical program on the physics
of heavy water-moderated, partially enriched lattices is
reported. Experimental mecthods were adapted or dcvel~
oped for research on buckling, fast fission, resonance
capture, and thermal capture. After being successfully
tested on lattices of one-inch-diameter natural-uranium
rods in heavy water, the methods were applicd to three
lattices of l/,,~inch. 1.03% enriched uranium rods, moder-
ated by heavy water. Research programs are also under
way lo take and correlate data from single-rod measure-
ments, two-region lattice measurements, miniature lat-
tice measurcments, and pulsed ncutron methods. In
addition, a program is under way to measure the cffect
of control rods in the latlice assembly, A listing of topi-
cal reports, generated during the report period, is in-
cluded. (auth)

26l

12847 {NAA-SR-Memo-9349) NUCLEAR SAFETY
SRE STORAGE CELL (CORE IIl FUEL). N. Ketzlach
(Atomice International. Div. of North Amertcan Aviation,
Inc., Canoga Park, Calif.). Dec. 27, 1963. Contract
AT-311-1-GEN-8, 4p,

It was determined that it is safe to store the SRE Core
I elements (both enrichments) {n an {nfinite array when
positioned at the apacing dictated by the presently de-
signed storage cell. This safety {8 independent of the
degree of water flooding. However, it is dependent on the
presence of the four-inch schedule 40 steel pipe posi-
tioned in each storage hole. Although the array is calcu-
lated to be subcritical (k. ~ 0.96) even in the absence of
the steel pipe, the accuracy of the method of calculation
and the margin of safety are inadequate for assuming it
to be safe under these conditions. (auth)

265,

9735 URANIUM-OXIDE GRAPHITE-MODERATED

SUBCRITICAL EXPERIMENTS. [PART}II. Toyohiko

Kikuchi and Ryushi Kubota (Fuji Electric Mfg. Co., Ltd.,

Japan). Fuji Jiho, 36: 706-12(Aug. 1963). (In Japunese)
Experimental results on material bucklings and cxtrapo-

lation distances for various lattices and fuel arrungements
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are reported. The results are compared with theoretical
values calculated by simple but realistic models. By use
of the experimental results on material buckling, the num-
ber of neutrons per absorption in fuel 1 and the effective
resonance integral is reduced. (auth)

266, ,

9580 (WAPD-T-1632) NON-ASYMPTOTIC LATTICE
PARAMETERS IN A DRY UO, BLANKET -MEASURE -
MENTS AND CALCULATIONS. J. Korsmeyer, C. Emert,
P. Johnson, S. Milani, J. Mitchell, R. Serenka, and

S. Weiss (Westinghouse Electric Corp. Bettis Atomic
Power Lab., Pittsburgh). Sept. 1963. Contract AT(11-1)-
Gen-14. 19p. (CONF-187-47)

From American Nuclear Society Meeting, New York,
Nov. 1963.

The ratios of epicadmium to subcadmium capture in
U™, of U capture to U fission, of UM fission to U2
fission, and of epicadmium to subcadmium fission in U%%
were measurcd in a UO, blanket in a UO,—2Zr - H,0 seed
blanket-seed slab core with a water to nonwater volume
ratio of 0.142. The results were compared with calcula~
tions by a design model using a one-dimensional few group
diffusion program and with calculations by a one-dimen-
sional, multigroup P-3 transport code. (D.C.W.)

207,

38321 (A/CONF.28/P/691) NATURAL AND SLIGHTLY
ENRICHED URANIUM LATTICE STUDIES OF VOIDED
METAL ROD CLUSTERS IN D,O. H. R. Lutz (Switzerland.
Eidgenossisches Institut fur Reaktorforschung, Wuren-
lingen), R. W. Meier, and J. P. Schnecherger, May 1964,
20p.

A scries of lattices consisting of voided rod cluster cle-
ments was investigated in the subceritical facility MINOR.
This experimental program has formed the basis to check
calculation methods for heavy water-moderated and gas-
cooled pressure-tube reactors. A detailed analysis was
undertaken for an element consisting of 7 uranium metal
rods enriched to 0.960%. This rod cluster is supported by
a graphite structure, which is surrounded by a pressure
tube. An annular air gap separates the pressure from the
calandria tube. This cluster presents a physical mockup
of the fuel element to be used in the first charge of the
Swiss experimentul power station presently under construc-
tion at Lucens. In order to obtain calculation methods that
are of a more general usefulness and have a wider field of
application, the experiments specific to the Lucens reactor
were extended by varying a number of parameters of the
lattice arrangements; the most important change consisted
in a replacement of the enriched rods by natural uranium
rods, leaving all structural material the same. The void
content per ceil wus decreased by removing the calandria
tube and increased by removing the graphite fillers. Some
measurcments with 4-rod clusters were performed. For
all lattices, several moderator-to-fuel volume ratios were
investigated. For some or all of the lattices the following
parameters were determined: the material buckling; flux
disadvantage factors; the epithermal component; Cd-ratio

of 2“U; and axial flux peaking due to Al spacer pieces.
Theoretical interpretations of the experiments have been
made on the basis of the two group four factor model. (auth)

268,

44972 (MIT-2344-1) STUDIES OF REACTIVITY AND
RELATED PARAMETERS IN SLIGHTLY ENRICHED URA-
NIUM, HEAVY WATER LATTICES. B. K. Malaviya,

1. Kaplan, D. D. Lanning, A. E, Profio, and T. J, Thompson
(Massachusetts Inst, of Tech,, Cambridge), May 25, 1964,
Contract AT(30-1)-2344, 31lp. (MITNE-49)

The kinetic behavior of a ncutron transport medium ir-
radiated by a burst of fast neutrons was investigated on the
basis of several theoretical models, Expressions were
derived for the prompt-neutron decay constant of the
asymptotic thermal flux in a subcritical multiplying sys-
tem, These expressions relate the decay constant of a
subcritical assembly to various parameters of interest.
Pulsed neutron experiments were made with subcritical
assemblies to measure lattice parameters. The pulsed
ncutron method was also applied to the measurement of
absolute reactivity and the reactivity worth of control rods
in far subcritical assemblies. Concurrently with the
pulsed ncutron studies, steady-statc exponential experi-
ments with control rods were also undertaken, Dic-away
experiments on pure moderator assemblies were made
to measure the thermal-neutron diffusion parameters of
heavy water at room temperature ‘and the effect of ther-
mally black rods inserted axially in a cylindrical mod-
erator assembly, Pulscd ncutron runs on unperturbed
lattices were used to evaluate such lattice parameters
a8 Ke, L’, k, fm, 83.., etc, These valucs are in agreement,
within experimental uncertainties, with the results of
steady-state exponential experiments and of calculations
bascd on the THHERMOS code, Pulsed ncutron experiments
on pertubed lattices were made to find prompt-ncutron
lifctime and the absolute ncgative reactivity of the as-
scmbly. The worths of control rods were also measured.
The pulsed ncutron and steady-state experiments for the
measurement of the reactivity effect of control rods give
results that agree within the experimental uncertainties.
Two-group theory, with no allowance for absorption in the
fast group, is found to underestimate the worth of the rod
by a few per cent. The conditions for the validity of con-
trol rod experiments in exponential assemblies were con-
sidered. Suggestions for extending the techniques devel-
oped in this work and for refining the results are also
included. (auth)

269,

26880 EXPONENTIAL EXPERIMENTS WITH WATER
AND NATURAL URANIUM LATTICES. W. K. Mansfield
and J. M. Kim (London Univ.). p.457-67 of ‘' Fxponential
and Critical Experiments. Vol. L.’ Vicnna, International
Atomic Energy Agency, 1964.

A report is given of a series of exponential experiments
performed on the Queen Mary College subcritical asscmbly.
This assembly consists of a 4Y,-ft aluminum core tank in
which up to 4 tons of aluminum-clad natural uranfum in the



form of 1.2-in. dia. bars, 43.25-in. long, are supported
vertically by a series of lattice plates. Initially a 10-¢,
Po—Be neutron source (2.5 % 10 n/s) was used to provide
the neutron flux, but later measurements were made using
a SAMES, 150 kv neutron generator (5 X 10’ n/w). Buckling
measurements were made for moderator-fuel ratios of
1.73, 2.48, and 3,18 using indium fofls, BFs counters and
13y fission chambers as detectors. Migration areas were
determined for the same ratios of moderator-to-fuel by
means of the boron poisoning technique. The novel features
of the results were the apparent variation of the material
buckling with fuel loading and with the type of detector em-
ployed. The reasons for these variations are discussed and
their general significance to exponential experiments in
hydrogeneous media developed theoretically. (auth)

270.

5970 (ORNL-3499(Vol.I)(p.62-3)) CRITICAL EX-
PERIMENTS AND CALCULATIONS WITH ANNULAR
CYLINDERS OF U(93.2) METAL. J. T. Mihalezo (Oak
Ridge National Lab., Tenn.). .

Critical experiments were performed on annular cylin-
ders of enriched (93.2% U2%) U metal to verify the adequacy
of the S, method of solving the transport equation for this
geometry. The measured reactivities agree well with the
calculated multiplication constants. Measurements of
prompt-neutron decay constants by the pulsed-neutron
technique were included. (auth)

271,

ZIZM EFFECT OF SLIGHT SHIFT OF FUEL ELE-
MENTS ON THE REACTIVITY OF UTR-B. Katsuichi
Nakamura, Hidebumi Shimizu, Hiroshi Tanaka, and Takeo
Niwa (Kinki Univ., Tokyo). Nippon Genshiryoku Gakkaishi,
6: 129-34(Mar. 1964). (In Japanese)

The core-tank of UTR-B is separated in six sections.
Each section has a length of 83.3 mm in east-west direc-
tion, and holds a fuel element that has a length of 76.2 mm
in the same east-west direction. It may be expected that the
reactivity of the reactor would be changed, if each fuel ele-
ment is shifted towards the center line of the core-tank or
in the opposite direction. The possible reactivity change due
to the slight shift of the fuel elements was examined. It was
found that if each fuel element is shifted toward the center
line of the core-tank, the reactivity of the reactor increases
and the critical mass decreases. If each fuel element is
shifted outward in the opposite direction, the reactivity of
the reactor decreases and the critical mass increases. This
effect is smallest near the center line of the core-tank, and
the farther the position is off the center line, the larger the
effect becomes. But near the side of the core-tank, the
offact comes small again, This may be affected by the thet-
mal neutron flux distribution and the importance function.
The thermal neutron flux distribution in the core-tank was
measured, and the importance function was calculated. The
curve of the statistical weight vs position of the core-tank
was found to have the same tendency as the experimental
results. (auth)
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272,
6456 A TREORETICAL INTERPRETATION OF THE
PRESSURE-TUBE, HEAVY-WATER, ZERO-ENERGY EX-
PERIMENT IN DIMPLE. D. A. Newmarch (Atomio Energy
Establishment, Winfrith, Dorset, Eng.). p.445-502 of
‘‘Heavy Water Lattices: 8econd Panel Report.”” Vienna,
International Atomic Energy Agency, 1963, (AEEW-R-187)
An analysis is made of the lattice physics measurements
performed in DIMPLE during 1960 to 61 on pressure-tube,
heavy-water cores with various coolants in the pressure
tube. The experimental reactivities and reaction rates are
compared with Carlson S, and Monte Carlo calculations in
order to reveal any discrepancics between experiment and
basic theory. Predictions of the Winfrith five-group scheme
were compared with experiment and the more sophisticated
theories. It is shown that agrecment between this simple
method and experiment is to some extent fortuitous and re-
sults from errors canceling each other. (auth)

273.

28921 (TID-20649) PROGRESS REPORT OF NORA
PROJECT, SEPTEMBER 15, 1963—- MARCH 15, 1964,
(Norway. Institutt for Atomenergi, Kjeller). Contract AT
(30-1)-2760. 37p.

Experimental results are summarized on: characteris-
tics of HyO—D,y0 mixtures as reactor moderators; lattice
parameters and criticality characteristics of assemblies
moderated with these water mixtures; thermal neutron dis-
tributions and transport in assemblies moderated with
these mixtures; neutron lifetimes in subcritical reactors;
neutron spectra in JEEP; measurement of the zero-power
transfer function of NORA with HyO~D,0 moderator; the
analysis of the reactivity parameters of NORA by the
BIGG-K~7 THERMOS code; and the analysis of thermal
neutron distributions in cells by the K-7 THERMOS code.
(T.F.H.)

2.

31036 (TID-20767) PROGRESS REPORT OF NORA
PROJECT, SEPTEMBER 15, 1963— MARCH 15, 1964.
(Norway. Institutt for Atomenergi, Kjeller). Contract
AT(30-1)-2760. 42p. (NC-56)

The development and operation of NORA research reac-
tor are summarized along with experimental and theoreti-
cal activities associated with the reactor. Information is
given on lattice parameters for H,0/D,0 moderated cores,
critical water levels, buckling measurements, intracell
thermal neutron density distribution, spectrum index,
capture-to-fission ratios, initial conversion ratios, zero-
power transfer function measurements using impulse
channel method, neutron lifetime measurement by means of
reactor noise analysis, analysis of the NORA expcriments
using BIGG and K-7 THERMOS calculations, theoretical
studies of the thermal neutron density distribution inside
the cell, and calculation of disadvantage factors for small
cells. (N.W.R.)
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17284 EXPERIMENTAL DETERMINATION OF THE
RATIO 8¢ff{/l ON THE ZR-1 CRITICAL ASSEMBLY. L. Pfl,
L. Turi, and J. Vigassy (Central Research Inst. of Physics,
Budapest). J. Nucl. Energy, Pt. A & B, 17: 473-80(Dec.
1963).

The parameter g°f/1 (1 = r/k) was experimentally deter-
mined on the light-water moderated, enriched-uranium
fueled, heterogeneous critical assembly ZR-1 using both
the Feynman and the Rossi methods. It was found that the
Rossi method can be used in the case of thermal reactors
with hydrogenous moderator and enriched fuel provided
the average neutron lifetime {s not larger than 10~* gec.
The latter of the two methods proved to be faster and more
reliable and even the effect of the delayed neutrons does
not disturb the evaluation of the data measured. (auth)

276,

454 EXPERIMENTAL REACTOR PHYSICS WORK
ON HEAVY WATER LATTICES IN SWEDEN. R. Persson,
E. Hellstrand, and E. Johansson (Aktiebolaget Atomenergi,
Stockbolm). p.305-42 of ‘“Heavy Water Lattices: Second
Panel Report.’’ Vienna, International Atomic Energy
Agency, 1963.

The material buckling of various lattices in the exponen-
tial (ZEBRA) and the critical (RO) {acilities, resonance
integrals of various fuel geometries and materials, and
neutron spectra with a fast chopper are discussed. In the
exponential experiments, a leakage effect was found. The
leakage results in a background that introduces systematic
errors when changes in the radial buckling are estimated
purely by theoretical calculations. In the critical facility
the progressive substitution technique was extensively
used. A modified one-group perturbation theory combined
with a new cell definition is found to be a powerful tool for
the interpretation of substitution experiments. A summary
of the work on resonance integrals is given together with
a discussion of factors limiting the experimental accuracy.
The neutron spectrum in the central channel of the reactor
R1, where the resonance integrals were studied, was sub-
ject to detailed investigations with a fast chopper. The
energy range extended from 0.02 ev up to about 10 kev.
(auth)

277.

2601 (ANL-6691) CRITICAL EXPERIMENT WITH
BORAX-V. Internal Superheater. K. E. Plumlee, Q. L.
Baird, G. S. Stanford (Argonne National Lab., Ill.); and
P. I. Amundson (Argonne National Lab., Idaho Falls,
Idaho). Nov. 1963. Contract W-31-109-eng-38. 36p.

A critical experiment was performed with 12 BORAX-V
superheater subassemblies in a central voidable region
plus 1228 to 1525 UO, fuel pins (3 wt % enriched) in a pe-
ripheral region. Removing water (28% of superheater vol-
ume) at room.temperature decreased reactivity by 2.2%.
The midplane (two-dimensional) peak-to-average power
distribution in the voided superheater was approximately
1.24, mostly attributable to flux depressions within insu-
lated fuel boxes. Cadmium ratios are also reported. The
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experiment was initiated to supplement computational in-
formation which might have affected plans for loading the
superheater zone into the BORAX-V reactor. No changes
were indicated by the experiment. (auth)

278.

38303 (A/CONF.28/P/361) INVESTIGATION ON
SYSTEM WITH ZIRCONIUM HYDRIDE MODERATOR.

N. N. Ponumarev-Stepnoi, O. N, Smirnov, and R, V. Kuleva
(U.S.S.R.). May 1964. 16p.

The clusters studied are a system of alternating layers
of fuel and moderator. The flat-type fucl clements consist
of teflon-4 mixed with 90% -enriched uranous-uranic oxide,
The ZrHn moderator blocks are shaped and sized to en-
sure moderator arrangement in layers of different thick-
ness. Critical experiments and measurements on critical
clusters were performed. Results with unreflected ZrH, +
B4y gystems were generalized and presented in the form
of « B—C diagram (B is material buckling, C, concentra-
tion). The effect of fissionuble~-muterial sclf-shiclding on
the reactor critical parameters was studied. Efficiency
of various reflectors (Be, BeO, ZrH,) was analyzed. The
¢ffect on the critical parameters of various sbsorbers
uniformly distributed in the core volume was studied. Neu-
tron apectral characteristics in the tcsted clusters were
measured, Measurement results for determination of
the neutron spatial distribution in the reactor volume
and core cell are cited. The proper method for carrying
out neutron physical calculations of these quasi-homo~
geneous reactor systems was selected. (M.J.T.)

279.

33012 (A/CONF.28/P/264) LATTICE STUDIES IN
LIGHT WATER MODERATED SYSTEMS. Glenn A, Price
(Brookhaven National Lab., Upton, N. Y.) and Robert L.
Hellens. 15p.

Prepared for the United Nations Third International Con-
ference on the Peaceful Uses of Atomic Energy, 1964,

A review is presented of developments in the study of
slightly enriched, light water-moderated lattices. Matertal
buckling, fission ratios, resonance neutron capture, and
thermal neutron distributions are considered. Representa-
tive results are given for 3 wt % ¥*u0,— ThO, triangular
lattice. (R.E.U.)

280,

38453 SUBCRITICAL ASSEMBLY FOR INVESTIGA -
TION OF REACTOR PHYSICS. I, Purika, T. Roshesku,
M. S8abzu, G. Fodor, V. leremiya, P. Dzheordzhesku,

K. Karageorgiev, and M. Pavelesku. Rev. Phys., Acad.
Rep. Populaire Roumaine, 6: Suppl., 423-30(1961). (In
Russian)

The design of an enriched-uranium, graphite-moderated
subcritical assembly i8 presented. Measurements of the
mulitiplication constant as a function of lattice spacing are
given. The critical mass, critical radius, and multiplica-
tion constants for infinite media are tabulated. The design
of the neutron source is given, and the reactor physics ex~
periments for which the assembly will be used are out-
lined. (C.E.S.)



281,

268868 DETERMINATION OF D,0-2% ENRICHED URA-
NIUM LATTICE PARAMETERS BY MEANS OF A CRITICAL
SYSTEM. N. Raisie, S. Takac, H. Markovic, and T. Bosev-
ski (Inst. of Nuclear Science ‘‘Boris Kidrich’’, Belgrade).
p.509-26 of ‘‘Exponential and Critical Experiments, Vol.
I1.”” Vienna, Internatjonal Atomic Energy Agency, 1964,

A series of experiments performed to determine the
basic parameters of a 5,0-2% enriched-uranium lattice
are described. The fuel elements were hollow cylinders,
canned ir aluminum and wetted by heavy water both on the
inside and outside. The experiments were performed on
the RB critical assembly of the Boris Kidri¢ Institute of
Nuclear Sciences in Belgrade. The clean geometry of this
system enables a rather simple theoretical interpretation
of experimental results, and straightforward comparison
with two-group diffusion-theory calculations. Measure-
ments performed for ten different lattice configurations
included determination of buckling, water-level reactivity
coefficient, and disadvantage factors for thermal- and
epithermal-neutron flux inside a reactor cell. Techniques
for these measurements are described. The experimental
data are then used to derive the lattice parameters defined
by the four-factor formula and two-group diffusion-theory
treatment of the reactor core. The results are compared
with the standard calculations of the same parameters for
measured lattice configurations. Deviations are found in the
value of n and resonance integral for 2*5U. An analysis is
made of the usefulness and accuracy of information ob-
tained from critical experiments for design and exploita-
tion of a research reactor, composed of D,O and enriched
uranium. {auth)

282
“98.3 MATERIAL BUCKLING AND CRITICAL MASSES

OF URANIUM RODS CONTAINING 3 WT% U®® IN H,0,

W. B. Rogers, Jr, and F, E, Kinard (E, L du Pont de
Nemours & Co., Aiken, S, C.). Nucl. Sci. Eng., 20: 266-71
(Nov. 1964). (TI1D-19880)

Exponential experiments with light-water moderator
were conducted to determine criticality standards for the
handling of uranium metal enriched to 3 wt % in 2¥U,
These measurements, made with massive rods 2 and 3 in.
in diameter, were combined with Hanford measurements
with smaller rods to provide critical bucklings and masses
for H,0-moderated lattices over a range of rod diameters
from less than 0.15 to more than 3 in. Subcritical buckling
measurements are compared with the more conventional
approach-to-critical method. {auth)

283,
36779 (HW-81659(p.4-9)) EXPERIMENTS WITH
PuQ,- U0, FUEL ELEMENTS IN LIGHT WATER. L. C.
Schmid, W. P. Stinson, R. C. Liikala, and J. R. Worden
(General Electric Co. Hanford Atomic Products Opera- )
tion, Richland, Wash.). )

Approach-to-critical, exporential, and critical experi-
ments are carried out for H;O-moderated UO,— PuO,-
fueled lattices having moderator/fuel volume ratios of
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2.71 to 5.14, The center-to-center spacing of the fuel ele-
ments varies from 0.71 to 0.90 in. Experimental results
are compared with the predictions of one-dimensional,
4~group diffusion theory. (T.F.H.)

284,

3352 MEASUREMENT OF k, AND OTHER PARAME-
TERS IN EPITHERMAL LATTICES BY SLE TECHNIQUE,
N. L, Snidow, D. M. Roberts, G. T, Fairburn, and T. C.
Engelder (Babcock & Wilcox Co., Lynchburg, Va.). Trans.
Am. Nucl. Soc., 6: 246-7(Nov. 1963).

285 °

21599 (NAA-SR-Memo-9382) STATUS OF ASCR
CRITICAL AND SUBCRITICAL EXPERIMENT CORRE-
LATION, E. R, Specht (Atomica International. Div. of
North American Aviation, Inc., Canoga Park, Calif.).
Feb. 12, 1964. Contract AT-11-1-GEN-8, 53p.

Material bucklings for UC fuel elements, enriched to
3.02% are inferrcd from critical experiments in which 24
UC fuel clements were surrounded by uranium metal fuel
elements. The UC fuel elements were placed on triangular
pitches of 9, 11, and 12 in. and the number of uranium
metal drivers changed to obtain criticality for each case.
Four-group theory was employed to infer the material
bucklings of each critical configuration by modifying the
thermal absorption cross section of the UC region until
the calculated value of k ywas unity. Comparisons of the-
oretical calculations and ‘‘measured’ material bucklings
(B,’,,) indicate that multigroup theory (15 groups) does much
better than few-group theory (2 to 4 groups). Because of
the inherent simplicity of few-group theory (as compared
to multigroup theory), an extensive comparison was made
between various few-group theoretical calculations. These
calculations determined the effect on the curve of mate-
rial buckling versus lattice pitch when all flux shapes were
calculated in each of the four energy groups (with diffusion
theory) and with transport theory. Also, various treat-
ments were employed to obtain cross sections for the
thermal energy group. These included calculations with
and without flux depressions across each fuel pin, with
the fuel pins homogenized in various ways (over the pro-
cess tube volume, over the rubber band surface of the pin
cluster, and into several bands of UC), and a thermal mul-
tigroup calculation (using THRERMOS), These few group
calculations caused significant variations in the magnitude
of the material buckiing but did not produce the same
shape for the curve of B, versus pitch as was obtained
from the measurements. Measurements on subcritical
assemblies of B, for ASCR lattices were found to vary
considerably from the values of B?, that were inferred
from the critical assemblies. When the subcritical mate-
rial bucklings are corrected by using calculated values of
diffusion anistropy, most of the difference between the
critical and subcritical values of B’m disappears. (auth)
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40784 (NAA-SR-9772) MATERIAL BUCKLINGS OF
CRITICAL AND SUBCRITICAL URANIUM CARBIDE
FUELED GRAPHITE ASSEMBLIES. PART II. THEORETI-
CAL INTERPRETATION. E. R. Specht (Atomics Interna-
tional, Div. of North American Aviation, Inc., Canoga
Park, Calif.). Aug. 1, 1964, Contract AT(11-1)-Gen-8.
47p. ’

Materinl bucklings for uranium carbide fuel elements,
enriched to 3.02 wt % of uranium-235, were obtained from
critical and suberitical assemblies. The fuecl elecments
were placed in a graphite assembly on triangular lattice
pitches of 9, 11, and 12 inches. Four-group theory was
used to infer material bucklings from 12 ‘‘two-region’’
critical mass measurements. Material bucklings were
obtained from 22 subcritical assemblies consisting of 31,
23, and 19 cells set at pitches of 9, 11, and 12 inches. The
large differences observed (up to 3.4 m"’) between the
critical and uncorrected subcritical values of Bfn are
shown to be due to diffusion anisotropy and the use of cal-
culated rather than measured radial bucklings in the sub-
critical experiments. Multigroup (15 energy group) cell
calculations give material bucklings that agreed very well
with those inferred from the critical assemblies. (auth)

287,

11397 (HW-79054(p.43-6)) SUBCRITICAL MEAS-
UREMENTS WITH 2.0 WT% Pu—Al RODS IN LIGHT
WATER. W. P, Stinson, J. A. Marks, and L. C. Schmid
{General Electric Co. Hanford Atomic Products Opera-
tion, Richland, Wash.).

Experiments were conducted with 2.0 wt % Pu—Al rods
in light water using critical approaches and exponential
measurements. The critical Pu masses, critical rod num-
bers, critical bucklings, and extrapolation lengths obtained
are given. The critical mass and buckling are plotted as
functions of the H: Pu ratio. (D.C.W.)

288.

215948 (EUR-597.e) CALCULATION OF D,0~-MODER-
ATED LATTICES BY BASIC METHODS, B. Sturm
(European Atomic Energy Community, Nuclear Research
Center, Ispra, Italy). 1964. 32p. (CONF-469-2)

From the Conference on Physics of Reactors, Milan,
Nov.-Dec. 1963.

For the calculation of D;O-moderated, organic-cooled
natural uranium lattices, a calculational procedure is
proposed based on the most refined reactor codes avail-
able at Ispra. For the calculation of fast group constants,
the GAM-I multigroup program is used. Weighting factors
to take into account the heterogeneity of the lattice cell are
calculated by the DSN program for macro- and micro-
cells. For the calculation of thermal cross sections the
THERMOS-code is used, and the disadvantage factors for
the different materials in the cell are obtained by a one-
group calculation using the DSN program. On the basis of
this procedure, an analysis of critical experiments for
7-UO;-rod, organic-cooled fuel elements was performed.
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Reasonable agreement was found for material buckling as
well as for the measured thermal disadvantage factors,
initial conversion ratio, and fast fission ratio. (auth)

289,

38314 (A/CONF.28/P/650) LIGHT-WATER-
ENRICHED URANIUM LATTICE EXPERIMENTS. F, Sxabd
(Magyar Tudominyos Akadémia Kézponti Fizikai Kutatb
Intézete, Budupest). May 1964. 18p.

Light water-moderated 10%-enriched uranium-fueled
lattices were investigated with different H/?%U ratios, One
of the aims of these experiments was to test the results of
calculation methods used. For this purpose the measure-
ments were carried out in a wide interval of the H/*®U
ratio in order to get significant effects. Fuel elements of
the VVR-S-type research reactor were used and in most
cases triangular lattice patterns applied. Critical mass
values were determined over the range 190 to 775 of the
H/3®U ratio. This range involves nearly equal lengths of
under- and over-moderated regions. Temperature depen-
dence of rcactivity was determined in the interval 10 to
40°C, in over-moderated, under-moderated, and in a nearly
optimuin lattice. Temperatures of fuel and moderator were
the same. In this temperature interval both positive and
negative valucs of temperature coelficients were found in
all the lattices. Spatial dependence of the reactlvity elfect
of vertical, cylindrical voids —the lengths of which were
identical with that of the fuel elements — was determined in
four cores with different lattice pitches. The values of the
void-to-cell-volume ratios were kept nearly the same,
Positive void effect was reached in a strongly overmoder-
ated lattice. Thermal neutron distributions were deter-
mined In lattices containing central water trups of different
diamcters. These measurements were carricd out both in
a strongly under-moderated and in a nearly optimum lat-
tice. The value of 8.4/l was measured using both the Feyn-
mann und the Rossl method in & ncarly eptimum lattice,
The two methods ylelded nearly the same results. The
value of 8., /] was determined in an over- and an under-
moderated lattice by the Rossi method only, which proved
to be faster and more accurate. The results of a simpls
calculation method were compared with the expsrimental
data. Rather good agreement was found for the two-group
model when taking into account {ission under slowing down
and the intracell dependence of the thermal spectrum in
the calculation of the thermal utilization factor. (auth)

290,

38335 MEASUREMENTS OF NEUTRON TEMPERA-
TURE IN SYSTEM ZR-2. Geza Szerphalmi, L4z16 Turi,
and Jozsef Vigassy (MTA Kozponti Fizikai Kutatointezet,
Budapest). Energia Atomtech., 17: 146-52(Mar. 1964).
{In Hungarian)

After reviewing the main methods used for the deter-
mination of neutron spectra of reactors, neutron spectrum
measurements carried out with the critical assembly
(zero-power reactor) ZR-2 are discussed. The fuel ele-
ments of the system consisted of 10% enriched UO, ina
Mg system, clad with Al; natural water served as modera-



tor and reflector. Three different lattice arrangements
were used for the measurements which included the deter-
mination of the reactivity change caused by Cd, B, Dy and
Ag specimens introduced into the assembly as aqueous
solutions of Cd(NQy);, H;BO;, Dy(NOy), and AgNQy in Plexi-
glas containers. The reactivity change due to the absorbent
was calculated from the measured change in the asymptotic
period of the system brought to the supercritical state; the
concentration of the solution was so chosen that reactivity
change values of about 4 X 10~ were obtained. The results
differed from those of similar experiments carried out
with the VVR-S type reactor having a similar spectrum and
burnout; this is probably due to differences in the experi-
mental technique. (TTT)

291.

2545 (ORNL~-TM-719) CRITICAL THREE-
DIMENSIONAL ARRAYS OF NEUTRON-INTERACTING
UNITS. J. T. Thomas (Oak Ridge National Lab,, Tenn.).
Oct. 1, 1963. Contract (W-7405-eng-26}. 13p.

As many as 125 five-liter units of concentrated aqucous
uranyl nitrate solution were assembled in critical arrays.
The solution, at a concentration of 415 g of uranium per
liter, and having a specific gravity of 1.555, was contained
in right circular cylinders of methacrylate plastic having a
0.64-cm-thick wall. The U®® content of the uranium was
92.6 wt %. The dependence of the number of units required
for criticality as a function of the spacing was determincd.
The critical number, N, as a function of spacing, within the
range of these experiments, has been determined to be
N = Ny(p/p,)~", where N is the number of units in the criti-
cal array, g and p, are, respectively, the uranfum density in
the array and in the unit, and Ny and 8 are constants de-
pending upon the neutron reflector surrounding the array.
For arrays with no reflector Ny and 8 are 2.506 + 0,014 and
1.928 % 0,028, Experiments with 8 and 27 unit arrays at
lower U concentration indicate that the value of 8 in~
creases and that of Ny decreases with decreasing concen-
tration, (auth)

292 L]

5968 (ORNL-3499(Vol.I)(p.50-7)) EFFECTS OF
BOROSILICATE GLASS RASCHIG RINGS ON THE CRITI-
CALITY OF AQUEOUS URANYL NITRATE SOLUTIONS.
J. T. Thomas, J. K. Fox, and E. B. Johnson (Oak Ridge
National Lab., Tenn.).

The natural-boron content of the glass varied from 0.5
to 5.7 wt %, and the volume of the vessel occupied by the
glass ranged from 20.9 to 30%. Results from exponential
experiments, using a critical layer of solution above the
column of solution-ring mixture as a neutron source, pro-
vided estimates of the material buckling of the mixture as
a function of solution concentration, boron content of the
glass, and the glass volume present. It was shown, for ex-
ample, that the buckling is negative if gluss contalning 4
wt % boron occupies more than 22% of the mixture volume,
whereas the same concentration of glass containing only
0.5 wt % of boron results in positive valucs of the buckling
except for solutions more dilute than about 72 g of uranium
per liter. (auth)
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293.

5969 (ORNL-3499(Vol.I)(p.58-62)) CRITICAL
ARRAYS OF U(93.2) METAL CYLINDERS. J. T. Thomas
(Oak Ridge National Lab., Tenn.).

Critical experiments were performed with three-
dimensional arrays of individually subcritical units of
U(93.2) metal with various thicknesses of paraffin reflec-
tor. The units consisted of cylinders containing about 21
and 26 kg of U(93.2) supported on stainless steel rods and
separated by stainless steel spacers. In some arrays
neutron-moderating materials surrounded the individual
units. Within the range of the experiments, the effect of
placing a 15.24-cm-thick paraffin reflector around an
array of a particular density was to reduce the number of
units required for eriticality by a factor of ~12. The criti-
cal number was further reduced by a factor of ~2 by the
addition of 1.270-cm-thick Plexiglas between adjacent units,
(auth)

294,

30471 (ORNL-TM-868) CRITICAL THREE-DIMEN-
SIONAL ARRAYS OF NEUTRON-INTERACTING UNITS.
PART II. U(93.2) METAL. J. T. Thomas (Oak Ridge Na-
tional Lab., Tenn.). July 1964, Contract W-7405-eng-26.
33p.

Criticality studies were made of three-dimensional ar-
rays of uranium metal cylinders enriched to 93.2 wt % Wy,
Four weight groups of units, ranging from 10.5 to 26.2 kg
of uranium in five sizes, were employed to determine the
critical surface separation between units as a function of
the number in an array. The critical uranium density (the
ratio of the mass of a unit to the volume of the lattice cell
it occupies in a critical array) was observed to depend upon
a number of factors. Changes in k.¢ of the individual units,
caused by altering their shape, produced inverse changes
in the density, provided the array ghape was unchanged.
The density of the array varied with its shape in a manner
similar to that resulting from corresponding changes in a
single critical unit. Addition of an hydrogenous reflector
reduced the density of the array by factors much greater
than those observed for similar reflection of a single criti-
cal unit. The density was found to be minimal when the
units were separated by an hydrogenous moderator 4.9-cm
thick. The separate effects of moderation and reflection of
arrays are not additive. In several experiments it was ob-
served that an array comprised of one-half of each of two
different critical arrays was subcritical. Part I of the
study is ORNL-TM~-719. (auth)

295.

11403 LATTICE-PARAMETER MEASUREMENTS FOR
SOLID AND CONCENTRIC TUBES OF URANIUM FUEL IN
GRAPHITE LATTICES. D. E. Wood, K. R, Birney, and

E. Z. Block (General Electric Co., Richland, Wash.). Nucl.
Sci. Eng., 18: 116-25(Jan. 1964). (HW-SA-3013)

Lattice parameters were measured for natural uranium
concentric tubes and solid fucl elements of 2.5 inches out-
side diameter in the Physical Constants Testing Reactor
(PCTR). The primary quantities measured are the mass of
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copper required to reduce k to one, copper activations
throughout the lattice, and cadmium ratlos for ys capture,
U and U™ (ission, copper, gold, and lutetium. The re-
gults derived from these measurements are k, f, p, ¢, and
the effective neutron temperature for the concentric tube
in a 10.5-inch graphite lattice with both water and air in
the coolant channels; k., and f for the concentric tube In an
8.375-inch lattice, water cooled only; and k, f, and p for
the solid fuel in a 10.5-inch graphite lattice, water and air
cooled. The effective fraction of the internal surfaces for
resonance capture was determined to be 0.50. The average
value of  for natural uranium in these lattices was found
to be 1.30. (auth)

296.

36782 (HW-81659(p.33-44)) AN ANALYSIS OF PLU-
TONIUM- LIGHT WATER CRITICAL EXPERIMENTS,

J. R. Worden, R. C. Liikala, and W, A, Reardon (General
Electric Co. Hanford Atomic Products Operation, Rich-
land, Wash.),

A detailed analysis of thrce sets of critical experiments,
at 1.8, 2, and 5 wt % Pu in Pu—Al alloys, has been made.
These experiments all involved critical approaches using
PuAl rods in light water at various lattice spacings. Three
areas of potential difficulty in the analysis of plutonium
systems were studied: the basic cross section data; cal-
culation of the space-energy distribution of thermalized
neutrons in a lattice cell; and methods of calculating the
neutron absorption rate in the 1.056-ev resonance of Wopy,
(auth)

1965

297.

5477 (HW-80208) APPROACH TO CRITICAL AND
CALIBRATION EXPERIMENTS IN THE PLUTONIUM RE-
CYCLE CRITICAL FACILITY. R. A. Bennett and L. C.
Schmid (General Electric Co. Hanford Atomic Products,
Operation, Richland, Wash.). July 1964. Contract AT(45-
1)-1350. S54p. Dep.; $3.00(cy), 2(mn) OTS.

The Plutonium Recycle Critical Facility (PRCF) is de-
signed for investigations of reactor phenomena associated
with cither DO or H,O moderator. The report describes
the initial approach to critical experiment and power level,
control rod, and moderator level calibration experiments
conducted in the PRCF moderated with D,0. Rcsults of
measurements of the longitudinal and radial flux distribu-
tion are included scparate from the power calibration.
Control rod calibration results include integral and dif-
ferential worth measurements as mcasured by positive
periods. Modcrator level calibration results include the
integral and differcntial worth of moderator level changes
between 93 and 105 in. In a few casecs the experimental re-
sults are comparcd to analytical results using threce-group
diffusion theory. The reactor s critical at a modcrator
level of 105 in. with 25 UO, fuel clusters surrounded by
30 Pu-Al fucl clusters at an 8 in. lattice spacing. Diffusion
theory adequately describes the spatial distributions of
the thermal-ncutron density. The maximum flux in the
reactor is 4.6 x 108 neutrons/cm? sec at 100 w total power.
The control rods are worth approximately 2 mk. The mod-
erator level coefficient of reactivity is 0.16 mk/in. at
105 in. (auth)

118

298 Y -
10658 INITIAL EXPERIMENTS ON THE CORNELL
UNIVERSITY ZERO POWER REACTOR CORES, Selwyn
Solomon Berg. Thesis, Ithaca, N, Y., Cornell Univ., 1964,
264p.

The reactors studied are heterogeneous, normal water-
moderated, uranium —dioxide-fueled cores with water-to-
fuel ratios of 1:1, 1,5:1, 2:1, 3:1, and 4:1. The fuel rods
are held in a hexagonal array by upper and lower grid
plates. The control rods are clusters of three poison-fuel
elements, Each control element is 0.660 in, in outside di-
ameter and has an upper scction of packed boron carbide
and a lower section of uranium dioxide fuel. These control
rods are designed to be located anywhere in the core and
are guided by the grid plates; with the control rods at their
upper limits, the core is uniformly fuel and moderator.
The initial experiments measured critical sizes, flux
shapes, cadmium ratios, peripheral fuel rod worths, water
gap worths, and control rod worths. The values and prob-
able errors for these parameters are tabulated. Hand-
computational methods of determining k by a multigroup
technique, which uses four energy groups, and a multi-
factor technique, which uses a resonance fission factor in
addition to the usual four factors, are shown. Control rod
worths are calculated by both a simple two-group model
and a modified two-group model that takes the flux per-
turbation into account, Agreement between theory and ex-
periment in the determination of k was as good as expected;
k was shown to be within 6% of one for the multifactor
method and within 4% of one for the multigroup method. The
poor agreement found between theory and experiment for
the determination of control rod worths indicates the need
for a better theoretical model, (Dissertation Abstr,, 25:
No. 3, Sept. 1964).

299.

35752 (BNWL-52) EXPONENTIAL EXPERIMENTS
AND NEUTRON MULTIPLICATION MEASUREMENTS
WITH 1.25 WT PERCENT ENRICHED N~REACTOR FUEL
ELEMENTS IN LIGHT WATER. Brown, C. L.; Lloyd,

R. C.; .Bierman, S. R.; Clayton, E. D. (Battelle-Northwest,
Richland, Wash. Pacific Northwest Lab.). Mar. 1965,
Contract AT(45-1)~-1830. 12p. Dep.(mn); $1.00{cy),

1(mn) CFSTI.

Subcritical experiments were performed with N-Reactor
spike enriched fuel elements in light water to provide data
for nuclear safety guidance. Exponential and neutron multi-
plication measurements were performed on 1.25 wt % en-
riched outer tubes (2.41 in. OD, 1.76 in. ID) and on tube-in-~
tube assemblies comprised of the outer tube and an 0.95
wt % enriched inner tube (1.25 in. OD, 0.44 in. ID) in each
of four lattice pitches. Maximum bucklings were found to
be 4680 microbucks for the outer tubes and 3900 micro-
bucks for the tube-in-tube assemblies. Figures showing
material buckling, critical mass, volume, slab thickness,
and cylinder diameter as a function of water to fuel volume
ratio are presented. Safe values for nuclear safety guidance
are also presented. Pulsed neutron source measurements
on two of the 1.25 wt % enriched outer tube lattices indicate
the difference between delayed criticality and prompt criti-
cality to be about five fuel columns for these lattices. {auth)

300.

10495 MEASUREMENT OF THE INFINITE MULTI- *

PLICATION FACTOR IN A NATURAL URANIUM, LIGHT-

WATER LATTICE. T.W. T. Burnett and T, G. Willlam-

son (Univ. of Virginia, Charlottesville). Nucl, Sci, Eng.,

21: 201-5(Feb, 1965). )
The Infinite multiplication factor, k,, is one of the basic



parameters of a subcritical assembly. Usually, these as-
semblies are designed for maximum k,; however, it is
difficult to conduct laboratory experiments which yield a
value of k,, to reasonable accuracy. Common methods, such
as the loading technique and exponential experiment, are of
doubtful validity or require apparatus not always available,
Pulsing techniques are widely accepted, but are difficult to
apply to reflected assemblies. An alternative approach is
used. It is based on the integration of the thermal-neutron
flux over the equivalent iafinite medium,. Use of variations
in the method with poisoned assemblies eliminates the need
for accurate determinations of the source strength, the ab-
solute thermal-flux calibration, and the epithermal pa-
rameters of the medium. The theory is general and can be
applied with 2 minimum of equipment. The results obtained
from this method (and its variations) were checked by pulse
measurements on the bare assembly and by a four-factor
formula calculation. All results agree to withia 2%, (auth)

301.

47955 (COKXF-651103-6) MAXIMUM SAFE LIMITS
FOR SLIGHTLY ENRICHED URANIUM AND URANIUM
OXIDE. Clark, H. K. (Du Pont de Nemours (E. 1.} and
Co., Aiken, 8. C. Savannah River Lab.)., Sept. 9, 1965.
Contract AT(07-2)-1. 21p. (SM-70/31). Dep. mn; CFSTI
$1.00 cy, $0.50 mn.

For Presentation at IAEA Symposium on Criticality Con-
trol! of Fissile Materials, Stockholm.

A simple, approximate method {s used for the calculation
of safe limits for lattices of slightly enriched uranium and
uranium oxide in water. The material buckling is caleculated
by an asymptotic multigroup transport code and the ex-
trapolation distances by a two-group diffusion theory code.
Data from exponential and critical experiments on these
lattices in water are reviewed briefly. The calculations and
experimental data were used to calculate critical and safe
dimensions for spheres, infinite cylinders, and infinite
slabs. (D.L.C.)

302,
42044 (MIT-2344-3, pp 37-54) STUDIES OF EPI-
THERMAL NEUTRONS IN URANIUM, HEAVY WATER
LATTICES. D’Ardenne, Walter H. (Massachusetts Inst.
of Tech., Cambridge. Dept. of Nuclear Engineering).
Measurements related to reactor physics parameters
were made in three heavy water lattices. The three lat-
tices studied contained .25 inch diameter, 1.03% ¥y ura-
nium metal rods in triangular arrays spaced at 1.25, 1.75,
and 2.50 inches. The following four microscopic parame-
ters were measured in each of the three lattices studied:
(1) the ratio of the average epicadmiur 238U capture rate
in the fuel rod to the average subcadmium 23U capture rate
in the fuel rod, (2) the ratio of the average epicadmium
25 fission rate to the average subcadmium 2¥U fission
rate in the fuel rod. (3) the ratio of the average 23U cap-
ture rate to the average 23U fission rate in the fuel rod,
and (4) the ratio of the average 23U fission rate to the av-
erage U fission rate in the fuel rod. (M.O.W.)

303,

3521 (TID-21238) PROGRESSIVE SUBSTITUTION
EXPERIMENTS IN UO, LATTICES MODERATED BY D,0/
H,0 MIXTURES., H. R. Frazen (Norway. Institutt for
Atomenergi, Kjeller). Aug. 1964. 28p. (KR-90; NORA-
21). Dep.(mn); $2.00(cy), 1{mn) OTS.

Buckling measurements for cores of uranium oxide (3%

enriched) in diffcrent mixtures of D,0/H;0 were per-
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formed in the NORA reactor by means of a progressive
substitution technique. In order to check the results, some
experiments were also carried out by the substitution
technique in critical lattices for which the material buck-
ling was already known. Some suberitical experiments
were also performed to give additional information ahout
the buckling obtained by substitution experiments. The
analysis was done by three-region, two-group theory,

and a correction was introduced in order to take into
account the effect of the reflector. For a D,O concentra-
tion of 99.50% and a lattice pitch of 6.544 crm, the material
buckling with void was obtained by three-region, one
group theory. All the results were found to agree satis-
factorily with the results from critical experiments, Axial
flux distributions were measured in some cases by using
copper foils and a small fission chamber. (auth) ~

304.

33573 COMPARISON OF LATTICE PHYSICS EX-
PERIMENTS IN HEATED GRAPHITE STACKS CONTAIN-
ING PLUTONIUM—-URANIUM FUEL WITH THEORETICAL
PREDICTION. Gibson, M.; Harper, R. G. (Atomic En-
ergy Establishment, Winfrith, Dorset, Eng.). J. Nucl.
Energy, Pt. A & B, 19: 343-56(May 1965).

Measurements of buckling and flux fine structure and
figsion-rate distributions in graphite-moderated lattices
fuelled with plutonium—uranium metal rods at tempera-
tures up to 400°C are summarized. The results are of
general interest in the development of rigorous methods
of calculation for plutonium-bearing systems. The mea-
sured values are compared with theoretical calculations
which determine a detailed representation of the neutron
energy spectrum and incorporate fundamental nuclear data
iibraries. There is general overall agreement between the
measured values and the theoretical predictions, (auth)

305.
42048 = (MIT-2344-3, pp 125-36) TWO-REGION
LATTICES, Gosnell, J. (Massachusetts Inst, of Tech.,
Cambridge, Dept. of Nuclear Engineering).

investigations of the validity of lattice parameter mea-
surements in the center of two-region assemblies are being
conducted by using the M. 1. T. lattlce facility. Determina-~
tion of spectral changes across the two regions was the
main object of the experiments. In addition, axial buckling
measurements were made at various radial positions in
the assemblies to ascertain whether or not'the axial relax-
ation length is a function of radius. (M.O.W.)

306 .

29547 EXPERIMENTAL LATTICE PARAMETERS
FOR 28-ROD CLUSTERS OF NATURAL UO, IN D,0. R.E.
Green, K. J. Serdula, and C. B. Bigham (Atomic Energy of
Canada Ltd., Chalk River, Ont,). Trans. Am. Nucl, Soc.,
8: 253-4(May 1965).

307.
6841 (NAA-SR-9771) MATERIAL BUCKLINGS OF
CRITICAL AND SUBCRITICAL URANIUM-CARBIDE-
FUELED GRAPHITE ASSEMBLIES. PART I. EXPERI-
MENT. O. R. Hillig and D. W. Latham (Atomics Interna-
tional. Div. of North American Aviation, Inc., Canoga
Park, Calif.). Dec. 1, 1964. Contruact AT(11-1)-Gen-8.
71p. Dep.; $1.50{0TS). -

A series of critical and suhcritical experiments were
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performed to determine values of material buckling and
kege for graphite assemblies fueled with slightly enriched
(3.02 wt %) uranium carbide fuel elements. Lattice ar-
rangements were studied which included control channel
mockups for triangular lattice pitches of 9, 11, and 12
inches. Experiments were performed to determine criti-
cal mass for two-region (uranium-carbide and uranium-
metal-fueled) assemblies and k4 for suberitical uranium—
carblde-fueled assemblies. Exponential experiments were
carried out to determine material buckling for subcritical
assemblies containing uranfum carbide fuel elements. Ad-
ditional assemblies of varying size were used to study
diffuslon anisotropy and the apparent dependence of mate-
rial buckling upon assembly size. The exponential studies
were corrected for these effects. Material buckling and

k o¢¢ values were also inferred from the two-region critical
mass measurements using four-group theory, and these
values were compared to the results obtained from sub-
critical measurements. The values inferred from the criti-
cal mass measurements provided a more consistent set of
results. These inferred values also were compared to cal-
culated results. The agreement with results obtained using
multigroup theory is very good while the agreement with
results from few-group calculations is poor. (auth)

3566 MATERIAL BUCKLINGS OF URAN[UM- ‘-
CARBIDE-FUELED GRAPHITE ASSEMBLIES— MEA-
SUREMENTS. O. R. Hillig and D. W. Latham (Atomics
International, Canoga Park, Calif,). Trans. Am. Nucl.
Soc., 7: 295(Nov. 1964).

308.
1203 (K-1619) THE ELEMENTS OF NEUTRON IN-
TERACTING ARRAYS. PART . UNREFLECTED, HOMO-
GENEOQUS ARRAYS OF URANIUM METAL AND URANIUM
SOLUTION MATERIALS. C. E. Newlon (Oak Ridge Gaseous
Dif{fusion Plant, Tenn.). Oct, 13, 1964. Contract W-7405-
eng-2G6. 42p. Dep.; $2.00(cy), 1(mn) OTS.

Consideration was given specifically to arrays whose
units are individually safe for diffusion plant operations
and to the derivation of optimum spacing criteria for these
units. Part | of the report covers that portion of the work
concerncd with homogeneous arrays of interacting uranium
solution units, in air, and also includes results for arrays
of high-density uranium metal units. From the mass-
volume relations developed from the calculations, it ap-
pears that, for equal volume arrays, the minimum critical
U-235 mass will occur at an intermediate U-235 enrichment
appreciably lower than the 93% level at which the single unit
minimum critical mass is normally found. (auth)

309.
10496 CRITICALITY OF SLIGHTLY ENRICHED URA-
NIUM IN WATER-MODERATED LATTICES. C. R. Richey,
R. C. Lloyd, and E, D, Clayton (General Electric Co., Rich-
land, Wash.), Nucl, Sci. Eng., 21: 217-26(Feb. 1965).
Exponential and approach-to-critical experiments were
conducted with slightly enriched uranium in light water. The
uranium was fabricated into elements of 0.175 to 1.686 in.
diam with enrichments of 1.007 to 3.063 wt % 23U. Exponen-
tial measurements were also made with natural uranium
rods (0.925 in. diam) in light water. Analytical methods
were used to correlate the experimental results and extend
the data to include uranium rods containing 4.0 and 5.0 wt %
WY, (auth)

120

310,

38126 (HW-84608(p.55-66)) SUMMARY OF RESULTS
OF EBWR CRITICAL EXPERIMENTS. Schmid, L. C.;
Lauby, J. H.; Stinson, W. P,; Uotinen, V. O, (General
Electric Co., Richland, Wash. Hanford Atomic Products
Operation).

Critical experiments are carried out in PRCF with fuel
rods containing 1.5 wt. % PuO,— UO, and with water moder-
ator. The center-to-center lattice spacing of the rods in
the experiments {s 0.71 in., which corresponds to a volume
moderator-to-fuel ratio of 2,71. This ratio is the same as
will be used in EBWR with these fuel rods, although the
geometry in EBWR will differ from that in PRCF, (T.F.H.)

311,

8603 (WCAP-3269-25) CALCULATION OF LATTICE
PARAMETERS AND CRITICALITY FOR UNIFORM WATER
MODERATED LATTICES. L. E. Strawbridge (Westing-
house Electric Corp. Atomic Power Div., Pittsburgh).
Sept. 1963. Contract AT(30-1)-3269. 67p. Dep.(mn);
$2.00(cy), 2(mn) OTS.

A method of calculating criticality i8 described, The
entire method has been programmed in the LEOPARD code.
The mecthod has the features described below. The loop
model is eliminated in which the U-238 absorption was
divided into two parts with the assumption that all U-235
epithermal fissions occurred at the breakpoint. Two em-
pirical constants were used to describe the split in U-238
absorption and fast leakage. These constants arc no longer
necessary. A more gencral U-238 resonance integral eor-
relation is introduced that s applicable to both uranium
metal and uranium dioxide and that inherently includes the
temperature effect. Thermal calculations arc included fn
which modified Amouyal-Bcnoist disadvantage factors are
calculated at every SOFOCATE encryy level. A heteroge-
neous fast fission effect i introduced to replace the homo-
gencous calculation. In cevaluating cach change to the cal-
culational procedure, the neutron multiplicatinn fuctor (K)
was calculated for 49 critical experiments using UO; fuel,
and, in some cases, 20 cxponential experiments using ura-
nium metal fucl. The experiments cover a wide range of
parameters and represent a severe test of any calcula-
tional procedure. The proposed calculations represent an
improvement over previous methods as evidenced by a
reduction in the standard deviation about the mean for
several groups of experiments of particular intcrest in the
design of pressurized water reactors. For cxample, the
standard deviatian of 10 experiments performed at Wes-
tinghouse Atomic Power Division using steei-clad UO, rods
was reduced from 0.71 to 0.32%. The proposed mcthod was
found to agree with a more rigorous calculation which re-
quires approximately 50 times as much computer time.
(auth)

312,

215845 EXPERIMENTAL STUDIES ON NATURAL URA-
NIUM-LIGHT WATER EXPONENTIAL PILE. [PART] II.
Eifchi Takeda, Eilchi Arai, Keiji Kanda, and Shinichi
Wakabayashi. Bull. Tokyo Inst. Technol., No. 61, 59-66
(1964).

The material buckling of the natural uranium-light water
exponential pile was measured in two lattice piches on the
basis that the values of material buckling and rveflector
saving are independent of the core size with the same
core composition. The neutron multiplication factor cal-
culated was compared with the theoretical values calculated
by the four-factor formuia. (auth)




313.

293%9 DETERMINATION OF K. FOR A Pu0,-UO,
GRAPHITE LATTICE. T. B. Thornbury and N. A. Hill
(Battetle- Northwest, Richland, Wash.). Trans. Am. Nucl.
Soc., 8: 268(May 1965).

3.

24187 EXPERIMENTAL DETERMINATION OF THE
ISOTHERMAL TEMPERATURE COEFFICIENTS OF RE-
ACTIVITY AND TEMPERATURE DEPENDENT THERMAL
DISADVANTAGE FACTORS OF THE CORNELL UNIVER-
SITY ZERO POWER REACTOR. W. P, Wynn, Jr. (Cornell
Univ,, Ithaca, N, Y.). 121p. (CONF-654-76)

From American Nuclear Society Meeting, San Francisco,
Nov,-Dec, 1964,

A comparigon between experiment and theory was made
for two-temperaturc dependence studies on the Cornell Uni-
versity Zero Power Reactor; a light water moderated, 2.1%
enriched, UQ; ceramic fueled, aluminum clad, triangular
pitched critical assembly with nominal water-to-fuel ra-
tiosof 1:1, 1.6:1, 2:1,3:1, and 4:1. The isothermal
temperature coefficient of reactivity was calculaiad using
two-group, two-region perturbation theory for an infinite
cylinder. The temperature coefficient was predicted to be
a linear function of the volumetric coefficient of ther mal
expansion for water, with intercept A and slope B. For
four water-to-fuel ratios, excess reactivity was determined
as a function of temperature from clean-core period mea-
surements converted by the inhour equation, Reactivity
differences were divided by temperature differences to
obtain the isothermal temperature coefficient of reactivity.
Values of the temperature coefficient were least-squares
fitted to linear functions of the coefficient of expansion of
water to determine A and B. Disagreement between mea-
sured and calculated values of A and B indicates a need for
refinement of the calculations, Thermal disadvantage fac-
tors were measured over a temperature range from 5 to
65°C for three water-to-fuel ratios using dysprosium,
manganese, and vanadium foils. Two integral foil count-
ing techniques were used. One was to dissolve the manga-
nese foils in nitric acid and gamma-count aliquots of the
solutions in a well-type scintillation counter. The other
method was to beta-count the solid foils in a proportional
flow counter. Results of the two methods agreed within
experimental error. Measured values of thermal disad-
vantage factors were compared to theory and found to be
a few per cent low. Further experimental studies are sug-
gested to investigated the disagreement. Thermal disad-
vantage factors were least-squares fitted to a linear
function of temperature to determine the temperature de-
pendence. Measured and calculated values of the tempera-
ture dependence were found to agree within the experimen-
tal errors. (auth)

1966
315.

16034 THE CRITICALITY OF INTERACTING ARRAYS,
Abbey, F. (United Kingdom Atomic Energy Authority,
Risley, Eng.). Vienna, International Atomic Energy Agency,
1965, Preprint No. SM~70/6, 39p. (CONF-651103-16).
ORINS.

From IAEA Symposium on Criticality Control of Fissile
.Materials, Stockholm.

Central to an understanding of the criticality of inter-
acting arrays is a knowledge of the quantitative relation
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between the reactivity and separation of units. An exam-
ination of this relation for regular arrays of spheres is
made in terms of a simple theoretical madal which (o=
cuses attention on the interaction probabilities between
pairs of units, i.e., the proportion of the ncutrons emitted
by one unit which reach another. Formulation of balance
equations connecting the fluxes entering and leaving each
unit then aliows assessment of the criticality of the array.
The interaction probabilitics are taken as mean fractional
solid angles. Attention is drawn to the possibility of using
Montce Carlo methods for the evaluation of interaction
probabilities [or systems of complex geometry and the
GEM Monte Carlo code for the IBM 7090 is uscd to cvaluate
cases where other spheres in an array partially intervene
between source and target spheres. The values obtaincd
are separately tabulated as being of interest outside the
particular arrays considered. A new code incorporating a
specially simplified variant of GEM and provision for solu-
tion of the neutron balance equations is described as a
ready means for estimation of the criticality of arrays for
which the unit reactivities are known. A related discussion
of factors affecting the criticality of arrays is presented.
Factors considered include the size, shape, composition
and density of units, proximity to refiectors and the mixing
of units of differing types. Comparison is made between the
theoretical model and published critical data for both un-
rcflected and reflected arrays. Recently reported data for
systems of this kind from both experimental and calcula-
tional sources allow a reasonably comprehensive compari-
son. New results are also given on the effect of moving
units out of the plane of a two dimensional array and on the
interaction of small numbers of slab tanks. The latter is
seen as a special case and is investigated in some detail; a
simple empirical correlation is given for air spacing and it
is shown that there is little to be gained by attempting de-
coupling with shielding materials. (auth)

316.

26427 (AECL-2330, pp 218-32) CRITICAL EXPERI-
MENTS WITH THE ORGANIC COOLANTS, MONO~ISO-
PROPYLDIPHENYL AND GAS OIL, Aleksenko, Yu, N.;
Buinitskaya, V. 1.; Zaslavskii, V, V,; Zvonov, N, V_; Kos-
lov, V. N,; Meshcheryakov, M, N,; Rogorzhkin, I. V,; Stolp-
nik, V. P,; Strogonov, V. A,; Yaroslavtsev, B, E, Trans-
lated from {pp 182-93] of Issledovaniya po Primeneniyu
Organicheskikh Teplonositelei~-Zamedlitelel v Energetiche=
skikh Reaktorakh, Atomizdat, Moscow, 1964.

Critical experiments were performed using fuel ele-
ments of type EK~10 (these are standard fuel eclements
used in reactors of type VVR-S) and the organic modera-
tors monoisopropylhiphenyl (which is a product of the
alkylation of diphenyl) and gas-oil (a straight distillation
fraction of natural oil representing a mixture of aromatic
naphthene and paraffin hydrocarhons) as well as an aqucous
moderator. The main results of these critical experiments
and a description of the reactor are included. (M.O.W.)

317.

5071 STUDY OF A SLIGHTLY ENRICHED UO, LAT-
TICE WITH H: U = 0.42 —~MEASUREMENT AND ANALY-
SIS. Baer, W.; Hardy, J. Jr.; Klein, D.; Volpe, J. J.;
Palowitch, B. L.; Frantz, F. S. Jr. (Westinghouse Elec-
tric Corp., Pittsburgh). Nucl. Sci. Eng., 23: 361-7(Dec.
1965). (WAPD-T-1631).

Parameter measurements in a 1.3% enriched UO, lattice
with H: U = 0.42 were performed. The measurements are
an extension of an experimental program in the TRX criti-
cal facility of the Bettis Atomic Power Laboratory. Earlier
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measurements were made for a wide range of water-to-
uranium (H,O: U) volume ratios (1:1 to 8: 1) using 4-ft
(1.2-m)-high slightly enriched, 0.387-in. (0.98-cm)-diam
uranium metal or oxide fuel rods clad with aluminum. The
new data were compared with current analytic techniques,
using both P-1 and P-3 multigroup analysis in the epi-
thermal-neutron energy range and Monte Carlo multigroup
methods for thermal neutrons. This extremely undermod-
erated lattice provides a very stringent test for both the
computational methods and the neutron cross sections used.
The quantities measured were: the ratio of epithermal-to-
thermal radiative captures in 38U (p28); the ratio of cap-
tures in 338U to fissions in 335U (the modified conversion
ratio, CR*); the ratfo of 3%V figsions to 335U fissions (5%);
and the ratio of epithermal-to-thermal 235U fissions (6%5).
In addition, activations were obtained with thermal-neutron
detectors of widely different spectral response. The results
indicate that the calculational methods predict the parame-
ters very well, except for 628, The discrepancy in 62 may
be due to inadequate 228U inelastic scattering cross sections,
but this conclusion requires additional study. Monte Carlo
calculations of thermal-neutron detector activations show
that use of either the Nelkin or Koppel kernel gives results
that agree with the data. (auth)

318.

14065 (MIT-2344-4, pp 4-16) MATERIAL BUCKLING
AND INTRACELLULAR THERMAL NEUTRON DISTRIBU-
TIONS. Barch, J.; Berube, N.; Kelley, B.; Supple, A.;
Clikeman, F, M. (Massachusetts Inst. of Tech,, Cambridge.
Dept. of Nuclear Engincering).

Standard methods are developed to measure the material
buckling and the intracellular thermal neutron distributions
for lattices studied in the M. I. T. Lattice Facility. Resuits
are obtained by these techniques on three lattices of ura-
nium rods in D,0. Results are given for 1,143% 25U-
enriched, 0.25-inch-diameter rods in triangular lattice
spacings of 1,75 and 2.50 inches, and 0.947% 235U-enriched,
0.75-inch-diameter uranium rods in a 2,50-inch triangular
spacing. (auth)

319.

32787 STUDIES OF SUBCRITICAL LATTICES WITH
DISTRIBUTED NEUTRON ABSORBER BY MEANS OF THE
PULSED NEUTRON SOURCE TECHNIQUE. Bliss, H. E.
10p. (CONF-651101-76). ORAU. Gmelin, AED-CONF-
65-332-106.

From 13th Conference on Remote Systems Technology,
Washington, D. C.

The theoretical base for pulsed-neutron measurements
of the multiplying properties of subcritical lattices, using
the addition of a distributed neutron absorber, are out-
lined; and results are presented for two clean lattice con-
figurations. The results of steady-state measurements in
the same lattices and in modified lattices are also pre-
sented. (D.C.W.)

320.

22375 (BNWL~193, pp 45-56) MEASUREMENTS OF

MATERIAL BUCKLINGS FOR 1.002, .25, AND 1.95 WT

PERCENT 233y ENRICHED URANIUM TUBE LATTICES IN

LIGHT WATLER. Brown, C. L.; Lloyd, R. C. (Battelle-

Northwest, Richland, Wash. Pacific Northwest Lab)).
Matcrial bucklings and extrapolation distances were

mcasurcd for light water latlices of 1.002, 1.25, and

1.95 wt % 2%U cnriched uranium tubes, and 1,002 wt %/

122

1.002 wt % and 1.25 wt %/0,95 wt % 2™U ¢nriched ura-
nium tube-in-tube assemblies., Detafled results are pre-
sented. (M.O.W.)

21.

33393 RECENT EXPONENTIAL AND CRITICAL
APPROACH EXPERIMENTS WITH SLIGHTLY ENRICHED
URANIUM METAL TUBES IN LIGHT WATER. Brown,

C. L.; Lloyd, R. C. (Battelle-Northwest, Richland, wash,),
Trans. Amer, Nucl, Soc., 8: 443-4(Nov. 1965).

322,

34926 CRITICAL EXPERIMENTS AND CALCULA-
TIONS IN SOME VERY UNDERMODERATED, SLIGHTLY
ENRICHED, URANIUM-OXIDE/WATER LATTICES.
Boynton, A, R.; Pennington, E. M. (Argonne National
Lab,, Ol.). Trans, Amer. Nucl. Soc., 9: 129(June 1966).

323,

26425 (DP-1014) CRITICAL AND SAFE MASSES
AND DIMENSIONS OF LATTICES OF U AND UO, RODS

IN WATER, Clark, Hugh K, (Du Pont de Nemours (E. 1.}
and Co., Aiken, S, C, Savannah River Lab,). Feb, 1966,
Contract AT(07-2)-1. 60p. (CONF-651103-29). Dep.
mn, CFSTI $3.00 cy, $0.75 mn,

From IAEA Symposium on Criticality Control of Fissile
Materials, Stockholm,

A survey is given of available critical and exponential data
data obtained with water-reflected lattices of slightly en-
riched uranfum and uranium oxide rods. Calculations are
made for these lattices by an asymptotic multigroup buck-
ling code and by a two-group diffusion theory code employ~
ing parameters generated in the first code. Comparison be-
tween calculations and experiments is made in terms of a
kets, which {s the ratio of the calculated k to that calculated
from the experimental dimensions and flux traverses and
from the calculated migration areas and extrapolation dis~
tances. For some of the data, comparisons are also made
between the present method of calculation and a more highly
sophisticated method. Reasonable care is taken in the pres-
ent calculations to take account of all important cffects; but
since the experiments are used to normalize the calcula-
tions, absolute accuracy in the calculations {s not neces-
sary. A least squares treatment is given to ketr, the param-
eter relating calculation and experiment, in order to obtain
an average curve of kes as a function of the ratio of water
to uranium. At low earichments, ket is also allowed to vary
with rod diameter and enrichment. Nearly all values of ket
lie within #0.01 of the average curves. Critical masses and
dimensfons are calculated with the buckling and two-group
codes to correspond to values of kg lying on the average
curves; and safe masses and dimensions are calculated to
correspond to values of k. lying 0.02 below the average
curves. Tables of minimum eritical and maximum safe
values are presented as a function of enrichment. (auth)

324,

30836 (BAW-31492-1) LUMPED BURNABLE POISON
PROGRAM, Final Report., Clark. R. H.; Batch. M. L.;
Pitts, T. G. (Babcock and Wilcox Co., Lynchburg. Va.
Critical Experiment Lab.). Jun. 1966, Contract AT (30-
1)-3492. 60p. Dep.mn. CFSTI $3.00 cy. $0.75 mn,

A series of critical experiments was conducted to study
the physics cffects of eyvlindrically shaped, lumped poison



distributed throughout a light-water-moderated nuclear
reactor. The lumped poisons were burosilicate glass rods
(12.6'% B,0y) of 0.160~- and 0.326-inch diameters, silica
glass rods (3.0 B,0y) of 0.326-inch dianmeter, and alumi-
num-clad B4C rods. The fuel was 4 and 2.5%-enriched UG,
rods of 0.475-inch QD. Lattice non-moderator/moderator
volume ratios were 0.750. Measurcements included critical
size and composition, poison rud reuctivity worth, ap/sh
and excess reictivity, gross power distribution, and ther-
mal flux distribution around the central poison vexd. Mea-
surcmeats are tabulated, and results are summarized and
discusscd. (auth)

325.
32783 METHODS OF MATERIAL BUCKLING DETER-
MINATION IN THE HELENA SUBCRITICAL ASSEMBLIES,
Dabrowskl, Cyryl; Mikulski, Andrzej T, 33p. (CONF-
651123-7). ORAU,

From Conference on Reactor Physics and Engineering,
Budapest,
47072 METHODS OF MATERIAL BUCKLING DETER'
MINATION IN THE HELENA SUBCRITICAL ASSEMBLIES
Dabrowskd, Cyryl; Mikulski, Andrzej T. (nat. of Nuclei
Research, Swlerk, Poland). Nukleonika, 11: 121-35(1965

A detailed analysis of the material buckling determina-!
tion in the natural uranium fuelled graphite moderated
HELENA subcritical assemblies was carried out by mean
of the following methods: thermal neutron flux measure-
ment along the vertical axis with an assumption of the
point thermal neutron source either in one~region or two
reglon assembly, measurement of the thermal neutron fl
along the vertical axis and in one horizontal plane, mea-
surement of the thermal neutron flux in two horizontal
planes, and measurement of the therma! neutron flux in
one vertical plane of the assembly. Three assemblies of
24 cm lattice pitceh and the following dimensions: 180 x
180 x 237, 180 % 240 x 237 and 240 X 240 x 237 cm were
investigated. The following results have been obtained:
migration area anisotropy coefficient a, = 1.056 + 0.045
and material buckling (73.5 + 4.3) x 10~ em™2. (auth)

326,

3397 REACTOR PHYSICS MEASUREMENTS IN
SLIGHTLY ENRICHED URANIUM D,O LATTICES,
D'Ardenne, W, H.; Kaplan, I,; Lanning, D. D.; Thompson,
T.J. (Massachusetts Inst, of Tech., Cambridge). Trans.
Amer, Nucl, Soc., 8: 447-8(Nov, 1965).

3217,

44993 (DP-1054) LATTICE MEASUREMENTS ON
TUBULAR FUEL ASSEMBLIES IN D;0. Fike, Haroid R,
(Du Pont de Nemours (E. 1.) and Co., Alken, S, C, Savuu-
nah River Lab.), Aug, 1966, Contract AT(07-2)-1. 16p.
Dep. mn, CFSTI $£1.00 cy, $0.50 mn,

Substitution measurements in the Process Development
Pile (PDP) were used to determine bucklings and diffusion
coefficlents for D,0-moderated lattices of tubular natural
UO, fuel assemblies. Four types of assemblies were in-
vestigated at triangular lattice pitches of 9.33, 11.10, and
12.12 inches. Coolants within the different assemblies in-
cluded D,0, air, and mockups of H,0 fog and organic liquids.
{auth)

Lattices 325-329

328,

40381 UTILIZATION AND EFFECTIVENESS OF LIN-
EAR ARRAYS OF NEUTRON-ABSORBER-FILLED TUBES
AS CONTROL RODS IN WATER MODERATED NUCLEAR
REACTORS. Fisher, John Raymond. College Park, Md,,
Univ, of Maryland, 1966, 167p,

Thesis,

An experimental and analytical investigation was made
with the University of Maryland reactor to determine the
reactivity worth of linear arrays of absorber-filled tubes
as compared to solid slabs of the same material. Mea-
surements were made as a function of tube diameter and
spacing between the tubes in both an air and water environ~
ment. An analytical model was devised to correlate the
experimental results; this was then applied to a typical
water-moderated power reactor to determine the effect
of spacing the absorber-filled tubes. Solid slabs of Ag—
In—Cd, Boral, and cadmium and stainless steel tubes
filled with Ag—In—Cd and B,C were used for the measure=-
ments. The glabs varied in thickness and could be ar-
ranged in a close-packed linear array to form a slab, or
could be arranged in a linear array with gaps between
adjacent tubes. The reactivity worth of the samples was
measured by placing them in & lucite box inserted into the
center of the University of Maryland Reactor. Reactivity
worths were determined from the difference in critical
positions of the reactor regulating rod and reduced to the
reactivity per unit area of an infinitely long and wide
sample by means of a correction factor. The difference
between the solid slab and close-packed array of tubes
was found experimentally to be small, 5 percent for the
smaller diameter tubes and negligible for the larger
ones, in both an air and water environment. The effect of
spacing was found to be a function of tube diameter as well
as the width of the gap. The analytical model was applied
to a typical large water reactor controlled by a solid
cruciform of Ag—-In—Cd and a cruciform of spaced tubes
filled with Ag—In—Cd. For the particular case analyzed,
it was determined that a reduction of 45 percent in ab-
sorber material could be accomplished with a reduction
in the shutdown capability of only 0.8 percent Ak for the
stuck rod condition. (TCQ)

329.

46994 (ORNL~-3272) CRITICAL MASS STUDIES.
PART XI. CRITICAL PARAMETERS OF URANIUM-
ALUMINUM ALLOY SLUGS, Fox, J. K.; Gilley, L. W,
(Oak Ridge National Lab,, Tenn.), May 28, 1962, Con-
tract W-7405-eng-26, 27p. Dep. mn, CFSTI $2.00 cy,
$0.50 mn.

Critical and near-critical experiments were performed
with cylindrical pleces of two alloys of 93%-¥%U-enriched
U and Al to establish safe practices in fabrication and in
other procedures. In one set of experiments the U content
of the alloy was 5.4 wt % and the dia of the pieces was
1.015 in. The minimum critical number of 12-in.-long
slugs in 2 single water-refiected and -moderated tier was
134; the min{imum number in a double tier was about 165.
Experiments with 8-ft-long, optimumly spaced rods gave
the dia of an infinitely high, unreflected cylindrical array
as between 15 and 17.5 in. and as approximately 12 in. for
a totally water-reflected cylindrical array. The second
alloy, which was studied in detail earlier, contained 7.6
wt % U and was made into cylinders 1.35 {n. in dfa. The
minimum number of 8-in.~long slugs which could be made
critical in a square lattice was 101, arranged in two tiers,
and this agreed with the earlier results. The minimum

123
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critical number in a similar hexagonal lattice was 100.

A double tier of 1000 closely packed 8-in.~long slugs was
subcritical when submerged in water. The dia of an in-
finitely long, unreflected critical cylindrical array of opti-
mumly spaced rods was between 15 and 17.5 in.; the dia

of a water-reflected cylindrical array was about 12 in. It
was shown that randomly spaced slugs produce less source
neutron multiplication than do lattices of the same over-
all density. (auth)

330.

38532 (NASA-TN-D-3555) CRITICAL MASS STUDIES
WITH THE NASA ZERO POWER REACTOR 1I. I, HET-
EROGENEOUS ARRAYS OF CYLINDRICAL VOIDS, Fox,
Thomas A.; Mueller, Robert A,; Ford, C. Hubbard (Na-
tional Aeronautics and Space Administration, Cleveland,
Ohlo. Lewis Research Center), Aug, 1966, 24p, CFSTI
$1.00 cy, $0.50 mn. :

The ZPR-1I was used to determine several critical cylin-
drical configurations of aqueous fuel solutions that contain
heterogeneous arrays of voids. These voids are cylindrical,
symmetrically arranged parallel to the axis of the reactor,
and extend the height of the core. A wide range of highly en-
riched aqueous uranyl fluoride fuel concentrations are stud-
fed. Data are also presented on the thermal neutron flux
distributions in the central radial plane and on the variation
of void reactivity importance with radial position. (H.D.R.)

331.

34921 EXPERIMENTAL BUCKLINGS FOR SEVEN-
ROD CLUSTERS OF NATURAL UC IN HEAVY WATER
MODERATOR. Green, R, E. (Atomic Energy of Canada
L., Chalk River, Ont.); Kay, R. E.; Okazaki, A.; Casini,
G.; Metzdorf, H. J.; Paillon, M. Trans, Amer, Nucl.
Soc., 9: 123-4(June 1966),

332,
45078 (MIT-2344-6) USE OF NEUTRON ABSORB-~
ERS FOR THE EXPERIMENTAL DETERMINATION OF
LATTICE PARAMETERS IN SUBCRITICAL ASSEMBLIES,
Harrington, J.; Lanning, D, D.; Kaplan, I.; Thompson, T. J,
(Massachusetts Inst. of Tech,, Cambridge. Dept, of Nu-
clear Engineering), Feb, 1966, Contract AT(30-1)-2344,
202p. (MITNE-69), Dep. mn. CFSTI $6.00 cy, $1.25 mn,
A new method for measuring values of the multiplication
factor for an Infinite medium, k., was developed. The
method involves addition of neutron absorbers to subcriti-
cal assemblies. Measurements of the values of k,,, for
three lattices of U metal rods in heavy water were made.
Solid copper rods were uscd as absorbers. The values of
k , were found to be in agreement, within experimental
uncertainties, with values obtained with the four-factor
formula. The method used is closely related to the Han-
ford (PCTR) technique for measuring k ., which requires
a oritical reactor. Since it is nearly a measurement of
(ko ~ 1), and because the measured values are inde-
pendent of a number of sources of error in the four-factor
formula, the uncertainties in the measured values should
be smaller than those obtained with the four-factor for-
mula. The work shows that a 3% uncertainty in (k, — 1)
may be obtained with the method, comparable with the un-
certainty in PCTR measurements. Measured values of the
neutron regeneration factor were also determined. They
agree well with values computed with the THERMOS code,
The results of exploratory experiments indicate that it may
be posaible to do the measurements {n two-region sub-
critical assemblies. (auth)
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333.

10331 (UJV-1412/65) VLIV PRIMESI H,0 NA RE-
AKTIVITU TEZKOVODNIHO REAKTORU S PRIRODNIM
URANEM. (Effects of HyO Addition on the Reactivity of
Heavy Water Moderated Reactor Fucled with Natural Ura-
nium). Hron, M. (Ustav Jaderneho Vyzkumu, Cesko-
slovenska Akademie Ved, Rez). 1965. 16p. ORAU.

The reactivity effects of H,O addition into the moderator
of a heavy water moderated reactor with natural uranfum
are investigated. The valucs for various radii of cylindrical
fuel rods and varfous water-uranium ratios were calculated
as a function of light water concentration in the moderator.
The maximum values of the buckling which can be attained
by addition of H,0 at various paramecters of the lattice are
discusscd. It appears that the reactivity increases only in
systems with a low moderator-to-fuel volume ratio in the
cell, (nuth)

334.

3379 (ORNL-TM-1207) CRITICAL EXPERIMENI]S
WITH SPERT-D FUEL ELEMENTS. Johnson, E. B.;
Reedy, R, K. Jr. (Oak Ridge National Lab,, Tenn.),

July 14, 1965, Contract W-7405-eng-26. 17p, Dep. mn;
CFSTI $1.00 cy, $0,50 mn,

The critical dimensions of lattices of SPERT-D fuel
elements {n several non-reactor environments were de-
termined to establish specifications for use in storage,
transportation, and chemical processlng operations. Each
fuel element contained about 300 g of 2°U in 22 aluminum-
clad flat plates. In addition to lattices with water modera-
tor and reflector, a dilute aqueous solution of uranyl nitrate
was used in some experiments to simulate a dissolver. In
still other experiments, varying amounts of boron were
added to the uranyl nitrate solution to determine its effect
as a soluble neutron absorber in chemical process equip-
raent. It was shown, for example, that a minimum of about
3.5 kg of 25U is required in a critical lattice moderated
and reflected by water. This mass {s reduced to 2.8 kg
(contained in the elements) when U(92.6) solution having a
Y concentration of 3.99 g/liter was substituted for water,
It was increased to 13.6 kg when 1,118 g of natural boron
was added to each liter of the uranyl nitrate solution.
{auth)

335.

38441 (BAW-3492-1(Suppl,1)) ANALYSIS OF LUMPED
BURNABLE POISON CRITICAL EXPERIMENTS, Jones,
H. M.; Alcorn, FF, M,; Paulson, A, E, (Babcock and Wil~
cox Co,, Lynchburg, Va, Atomic Energy Div,). Apr, 1966,
Contract AT(30-1)-3492, 29p, (TRG—66-22), Dep, mn,
CFSTI $2.00 cy, $0.50 mn,

The developmental work on nuclear analytical methods
for distributed control pins is summarized. All the calcu-
lations utilized a nuclear code package that was selected
after a comparative study of available codes. Four criti-
cal experiments have been selected as typical of the B
poison pins used in the experiments; B concentration, pin
size, and pin distribution were considered. The reported
error of the calculated multiplication constant indicates
the adequacy of the analytical model. Further work re-
quired in some areas is discussed. (auth)

336.

14080 PULSED NEUTRON STUDIES OF BeO-
NATURAL URANIUM LATTICES., Joshi, B. V.; Nargund=-
kar, V. R,; Subbarao, K, (Atomic Energy Establishment




Trombay, Bombay). pp 231-37 of ST/ PUB/104 (Vol. 2).
The use of the pulsed neutron method for determination
of the diffusion paramecters and multiplication constants of
lattices is described. The diffusion parameters and multi-
plication constants of BeO-natural uranium lattices are ob-
tained by this method. The uranium rods used were 2.92
cm diameter clad in aluminum 0.072 cm thick and were ar-
ranged vertically in channels of square cross section 5 x
5 c¢m, in a square lattice of pitch 15 cm. The neutron bursts
were produced from a cascade accelerator by pulsing the
ion source and using the Be(d,n) reaction. The detectors
were enriched boron trifluoride proportional counters. The
space and time harmonics were eliminated. The decay con-
stant of the fundamental mode was determined for several
bucklings, far from criticality. In these calculations the
effect of diffusion cooling and anisotropy was taken into
account. All the diffusion and multiplication constants were
determined by the method of least squares fit by three dif-
ferent approachea. The prompt critical huckling was de-
termined by solving the decay constant equation for A = @,
trath)

9
20199 (AEEW-R-466) A COMPARISON OF MEA-
SUREMENTS ON Pu0,~UO, FUELLED GRAPHITE LAT-
TICES WITH CALCULATIONS USING THE ARGOSY
METHOD. King, D.C. (Atomic Energy Establishment,
Winfrith (England)). Jan, 1966. 48p. Dep. BIS $1.40,
HMSO 7s,

The predictions of the ARGOSY method of calculation
are compared with buckling and reaction rate measure-~
ments on graphite lattices containing plutonium enriched
oxide cluster fuels, Most of the measurements were ob-
tained on one latllice pitch giving a graphite-to-fuel volume
ratio similar to that in the Windscale A.G.R. Apart from a
reduction of 10% in the values of the capture and fission
resonance integrals (4 ev to 10 kev) of all nuclides the
method as coded in ARGOSY III uses basic nuclear data.

It is shown that the buckling predictions of ARGOSY III at
room temperature are in agreement with the experimentally
determined values within approximately the experimental
error, i.e., equivalent to +0,5% in reactivity. When sys-
tematic errors are removed, however, a linear trend with
the fraction of fissions occurring in ?¥Py {s evident; the
calculated reactivity being (0.6 + 0.3)% high for fuel with
80% of fission occurring in *®Pu. The experimentally de-
termined change of buckling between 20 and 390°C is pre-~
dicted to within the experimental error, i.e., equivalent
to 10,7 mn/°C. Reaction rate ratios and radial power dis-
tributions at all temperatures are predicted well by
ARGOSY Il. (auth)

338,

2938 (UCRL-14245) INTERACTION IN ARRAYS OF
FISSIONABLE MATERIALS, Kolar, O. C.; Morton III,

J. R.; Pruvost, N, L, (Lawrence Radiation Lab,, Univ. of
California, Livermore). Oct. 5, 1966. Contract W-7405-
eng-48. 32p. (CONF-651103-12). Dep. mn; CFSTI
$2.00 cy, $0.50 mn.

From IAEA Symposium on Criticality Control of Fissile
Materials, Stockhoim,

The interaction effect is studied in arrays of fissionable
materialg. Both experimental and theoretical efforts are
reported. The arrays studied experimentally are com-
posed of Pu metal units. Array geometries are simple;
the basic units are cylinders and the arrays are cubical,
Bare arrays are studied, as well as those with internal
moderation or external reflection. 130 basic units are
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available so that arrays up to 5 x5 x 5 in size can be
studied. The purposes of the study are two-fold: to pro-
vide clean, critical data to use in the development and
normalization of computational techniques; and the data
as such are expected to be useful for i{nterpolation and
extrapolation for application to actual systems of interest.
The basic array unit is a 3-kg cylinder of Pu metal, 4,62
cm high, 6.53 cm in diameter, and of density 19.54 g/cm?.
The height-to-diameter ratio 1s chosen so that a double
unit consisting of two basic units, one on top of the other,
will have the same shape factor as a single basic unit.

A brief description of the canning, assembly equipment,
and the experimental building Is presented. A short dis-
cussion of the safety evaluation (startup accident, step
insertion of reactivity) is also given. Pertinent calcula-
tions are performed using both the GEM and SORS neu-~
tron Monte Carlo electronic computer programs. Experi-
mental resuits for arrays consisting of two units up to the
maximum number are presented. (auth)

339.

424609 (WAPD-T-1886) ¥*U THORIUM SEED-BLAN-
KET EXPERIMENTAL PROGRAM. Korsmeyer, J, D.;
Milani, S,; Raab, H, F. Jr. (Bettis Atomic Power Lab,,
Pittsburgh, Pa,). Apr, 1966, Contract AT-11-1-GEN-14,
16p. {(CONF-660606-18), Dep. mn, CFSTI $1.00 cy,
$0.50 mn,

From American Nuclear Soclety Meeting, Denver, Colo.

The lattice characteristics of seed fuel elements con-
taining 233U and 235U were measured in a series of small
geed-blanket critical agsemblies. The measurements in-
cluded critical axial bucklings, seed power shapes, the st
of epithermal to thermal thorium captures in blanket re-
gions, and the ratio of epithermal to thermal 33U fissions
through seed and blanket regions. The experimental results
are compared with calculations performed with diffusion
theory, Monte Carlo, and neutron transport techniques.
(H.D.R.)

340,

20210 (WCAP-3269-39) CRITICAL EXPERIMENTS
PERFORMED WITH CLUSTERED AND'UNIFORM ARRAYS
OF RODDED ABSORBERS. Leamer, R, D.; Hanlen, D. F.;
Hamilton, G. N.; Taylor, E. G. (Westinghouse Electric
Corp., Pittsburgh, Pa, Atomic Power Div.). Nov. 1965.
Contract AT(30-1)-3269, 110p. Dep. mn, CFSTI $4.00
cy, $0.75 mn,

A series of critical experiments was undértaken in which
the reactivity worths of clusters and uniform arrays of Ag—
In—-Cd absorber rods were measured in water-moderated
uranium-oxide cores of low enrichment. Experimental pa-
rameters included enrichment, lattice pitch, diameter of
poison and fuel rods, and absorber rod cladding thickness.
Reactivity worths were obtained by measuring the critical
water heights of the test and reference cases, and integrat-
ing the differential water worth curve between those limits.
Some of the experiments had very small worths (e.g., ab~
sorber rod cladding), so good core reproducibility was re-
quired. These experiments were performed using a variety
of fuel including stainless steel clad fuel rods of 2.7 wt %,
3.7 wt %, and 5.7 wt % enrichments, and Zircaloy-+4 clad
rods of 2.72 wt % enrichment. (M.O.\W.)

125



Lattices 341-348
341.

34925 EXPERIMENTAL AND ANALYTICAL RESULTS
FOR Pu0,~-U0,~1,0 LATTICES. Liikala, R. C.; Stinson,
W. P. (Battelle-Northwest, Richland, Wash.), Trans.
Amer, Nucl, Soc., 9: 127-8(June 196G).

342.
8349 (RT/F1(65)14) SITUAZIONE ATTUALE DEI
METOD! DI CALCOLO DE! RETICOLI CONTENENTI
PLUTONIO, (Current Position on Methods for Calculat-
ing Plutonium Lattices). Lolzzo, P.; Tondinelll, L,
(Comitato Nazionale per I’Energia Nucleare, Rome (Italy)).
July 1965, 13p. Dep, mn,

Six eritical experiments in PuQ, lattices performed at
Hanford are calculated with different methods, (auth)

343.
12370 INFLUENCE OF THEORETICAL CROSS SEC-
TIONS AND THERMAL SPECTRUM MODELS IN THE
CALCULATIONS FOR WATER REACTORS CONTAINING
PLUTONIUM, Loizzo, P.; Lopez, S.; Tondinelli, L.
Comit, Naz, Energia Nucl., Notiz., 11: No. 8-9, 44-7
(Aug,.-Sept. 1965), (In Italian),

The problems in the neutron calculation in a reactor
containing 2¥Pu and the difference with 23U are examined,
A general scheme for the calculation is proposed and this
plan is optimized to the neutron cross section data used.
A comparison i3 made between theory and experimeatal
values for the Hanford critical experiments. (J.S.R.)

bk

45084 SUIGHTLY ENRICHED URANIUM SINGLE -ROD
HEAVY-WATER LATTICE STUDIES. Lutz, H. R.; Heer,
W.; Meter, R. W, (Federal Inst, for Reactor Research,
Wuerenlingen, Switzerland), Neue Tech., 8: 130-42(June
1966).

The results of a geries of buckling and microparameter
measurcments on square lattices of 0.96% enriched U
metal rods are given. The experiments were performed
in the subcritical facility MINOR. A special chapter deals
with approach to criticality experiments. These were
necessary in order to determine whether a lattice would
reach criticality at finite D,O levels., The method used
gave very reliable extrapolations for the determination of
critical D,0-heights. The experimental bucklings are
compared with 4 buckling codes and show considerable
deviations in the undermoderated region. (auth)

345,

18143 CALCULATION OF LATTICE PARAMETERS
OF THE WWER CORE FOR COMPARISON WITH EXPERI-
MENTAL RESULTS ON CRITICAL ASSEMBLIES. Mueller,
A.; Zenker, W. (VEDB Atomkraftwerk, Berlin), Kernen-
ergie, 8: 602-5(1965), (In German),

Lattice parameters for assemblies of fuel element
bundles of the WWER type with uniform and different
B3y enrichment were calculated by the programs GRUPA
and EMMI and compared with the values determined ex-
perimentally on critical assemblics. Although the cal-
culational methods are relatively simple, a good agree-
ment resulted between the experimentally determined and
the calculated values of the matertal buckling BZ,, an effec-
tive migration area M2 and the infinite multiplication
factor kg of the luattice. (auth)
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346.

34923 MEASUREMENT OF LATTICE PARAMETERS
IN NATURAL-URANIUM/HEAVY-WATER LATTICES
USING A FEW RODS. Okazaki, A.; Craig, D. S. (Atomic
Energy of Canada Ltd., Chalk River, Ont.). Trans, Amer,
Nucl. Soc., 9: 125-6(June 1966).

347.

8445 {(RFX-316) REACTOR PHYSICS MEASURE-
MENTS IN RO WITH 27-ROD CLUSTERS OF NATURAL
UQ,, 1.35 CM IN DIAMETER. Persson, R.; Wikdahi,
C.-E. (Aktiebolaget Atomenergl, Stockholm (Sweden)),
Sept. 30, 1964. 28p. Dep. mn,

Clusters with three different pin pitches were investi-
gated by means of the substitution technique as regards the
material buckling versus lattice pitch and the changes of
buckling and diffusion coefficients caused by the introduc-
tion of air as *‘coolant.’”” The buckling change with void is
found to be in approximate agreement with that predicted by
a modified version of BURNUP-5 calculations, but the ra-
dial diffusion coefficient changes less than expected giving
rise to a more pronounced anisotropy. The measured
chuanges of the diffusion coefficients can, however, be well
correlated by means of a simple formula combining two
extreme definitions of the average diffusion coefficient, Ac-
tivation studies were performed in one lattice configuration
on voided and D,O-filled clusters, The fine structure was
measured by means of copper foils and wires. (auth)

348,

3600 NEUTRON SPECTRUM MEASUREMENTS IN
HETEROGENEOUS MEDIA [Thesis]. Salah, Sagid.
Gainesville, Fla., Univ. of Florida, 1964, 145p.

Neutron spectra were measured both integrally and dif-
ferentially and then compared with theoretical calculations.
Measurements were made in highly absorbing media in the
University of Florida Training Reactor (UFTR) thermal
column, in the UFTR core, and in the subcritical assembly
sitting on top of the graphite pedestal of the UFTR. The
subcritical assembly contained some typical D,O- moderated
natural uranium lattices. In the thermal column of the
UFTR, thermal neutron spectra were measured integrally
using activation detectors such as *?Au, 16¢Dy, 1Ly, 1Ly,
and ¥*Pu, The measurements were made in a stainless
steel rod, a natural uranium slab, and an Al can filled with
borated water, and results were interpreted using West-
cott’'s formulation, The effective neutron temperature and
the epithermal index, r/ T/Ty, were measgured by using
actjvation detectors in the UFTR core between the two fuel
boxes in the North-South center line. The result of the
effective neutron temperature measurement was compared
with the open-beam differential spectrum and found to be
in good agreement. A crystal diffraction spectrometer for
differential spectrum measurements in the subcritical
assembly was used. The neutron spectrum out of the sub-
critical assembly was measured for two different lattice
pitches using Mark I and Mark V-B natural U fuel elements
in D;0. A neutron beam was extracted from the cell bound-
ary and from the center of the cell for each of the three
lattice arrangements. The results were compared with the
theoretical spectra calculated with the THERMOS code and
found to be in excellent agrcement. Inte%ral measurements
were also made in the subcritical using " Lu and ¥7Ay
detectors. The experimental activation measurements were
compared with thc THERMOS calculations and were also
found to be in excellent agreement. Finally, the effective
neutron temperature change in a unit cell for four U-D;0




lattice arrangements was measured differentially and in-
tegrally and compared with the theoretical calculations. The
results were in good agreement. {A.G,W.)

34L9.

24706 {AECL-2523) LATTICE MEASUREMENTS
WITH 19-ELEMENT NATURAL URANIUM METAL AS-
SEMBLIES. PART II. RELATIVE TOTAL NEUTRON
DENSITIES AND HYPERFINE ACTIVATION DISTRIBU-
TIONS IN A LATTICE CELL. Serdula, X. J. (Atomic
Energy of Canada Ltd., Chalk River (Ontar{o)). Dec.
1865. 55p. Dep. mn. AECL $1.50.

Relative total neutron densities and hyperfine Mn-wire
activation distributions are derived from measurements in
the central cell of a triangular array of 55 19-element
natural uranium metal assemblies {n the ZED-2 reactor.
Results are presented for lattice pitches of 20, 24, 28, and
40 cm. “‘Coolants’’ used were, (1) D,0 of moderator purity,
and (2) air to simulate loss of coolant condition, Data indi-
cated that the ncutron-density depression in the cell is less
upon loss of coolant, (auth)

350,

6584 (LA-DC-7248) CRITERIA AND EVALUATION
FOR THE STORAGE OF FISSILE MATERIAL IN A LARGE
AND VARIED REACTOR RESEARCH AND DEVELOPMENT
PROGRAM. Smith, David R. (Los Alamos Scientific Lab.,,
Univ, of California, N. Mex.). [nd]. Contract W-7405-eng-
36, 13p. (SM-70-50; CONF-651103-13), Dep, mn; CFSTI
$1.00 cy, $0.50 mn,

From [AEA Symposium on Criticality Control of Fissile
Materials, Stockholm.

Due to the large amounts of plutonium and uranium stored
at LASL, criticality studies were made for stored arrays,
Critical masses of air-spaced arrays of 106.5, 15.7, 20.9,
and 26,2 Kg cylinders of 93% enriched uranium are pre-
sented, Critical masses are given for spheres with core
densities reduced by the fraction p/py; water reflected
U(93) metal, U(93)O,, U(93)F,, and unreflected U(93) metal,
(M.OW,)

351.

42599 (UJV~1424) SROVNANI TEORETICKEHO
VYPOSTU LAPLASIANU MRIZE TEZKOVODNIHO
REAKTORU S MERENIM NA KRITICKEM SOUBORU,
(Comparisons of Theoretical Laplacian of Heavy-Water
Reactor Lattice With the Measurements of the Critical
Assembly). Sulc, P, (Ustav Jaderneho Vyzkumu, Cesko-
siovenska Akademie Ved, Rez). 1966, 32p, Dep. mn,

A comparison between the calculated and measured
Laplacian of a heavy water gas-cooled lattice cell with
patural U fuel s given. The method of the correlation of
the program PARAMETRY 11 s discussed together with
the deficiencles of the calculational method. An estimate
of the influence of incorrect values of some physical con-
stants and geometrical characteristics on the Laplacisn is
made. In the conclusion some recommendations concerning
the improvement of the calculatiopal method are added and
attention s devoted to necessary extension of the experi-
mental material. (auth)

352,
12493 (AECL~2514) COMPARISON OF CALCU-
LATED AND MEASURED CRITICAL SIZES FOR SOME

ILattices 349-355

- ZED-2 LATTICES. Thibaudeau, J.; Critoph, E, (Atomic

Energy of Canada Ltd., Chalk River (Ontario)), Nov,
1965, 30p., (CRupP-1228), Dep. AECL §1.00,

A study of some lattices of 7 and 14-clement UO, clug-
ters, which was measurcd in ZED-2, was undertaken 1o
compare the predictions of different programs with mea-
surements. In thig study HEX, FLAME, and SYMMETRIZE
were used. Using these programs, it was possible Lo assess
the errors associated with most of the approximations von-
tained in each of thcse programs and derive corrcctions for
them. The measured buckling was {inally compared with
the bucklings obtalned from the programs with these de-
rived corrections applied. (auth)

353.

26433 CRITICAL ARRAYS WITH SUBCRITICAL UNITS
OF FISSILE MATERIALS. Thomas, J. T. (Oak Ridge
National Lab., Tenn.). Chem. Eng. Progr., 61: Symp.
Ser. No. 60, $4-53(1965).

Experiments in support of specifications for the safe
storage and transportation of fissile materials are de-
scribed. The effect of hydrogenous reflectors surrounding
arrays, as well as the introduction of moderating mate-
rials into arrays, are prescnted. Other factors influencing
the number of units in a critical array are illustrated and
an estimate of their magnitude is given. (auth)

35kL.,
20840 (BNWL~193, pp 57-67) NEUTRON INTERAC-
TION BETWEEN MULTIPLYING MEDIA SEPARATED BY -
VARIOUS MATERIALS. White, J. D.; Richey, C. R, (Bat-
telle-Northwest, Richland, Wash. Pacific Northwest Lab.),
The quantity of material necessary to effectively isolate
a multiplying media is of primary concern to the design of
shipping containers and formulation of storage regulations
for fissionable materials. The results are given of a series
of critical experiments {n which the isolating properties
of various materials were investigated. Those materials
tested were placed at the interface between two arrays of
multiplying media that comprised the core of a critical
assembly. The critical length of the fuel core was then
determined as a function of the test material thickness;
the effective isolation thickness of a material was taken
to be that thickness for which the fuel core critical length
approached an asymptotic value. Comparative data were
also obtained on the reflector savings associated with the
various test materials, where the reflector savings is de-
fined as the decrease in critical length due to the presence
of the reflector. (M.O.W.)

355.

45955 (MLM—13402 NEUTRON MULTIPLICATION
DETERMINATION OF ¢¥Pu DIOXIDE, Wolfe, R, A,;
Kahle, J. B. (Mound Lab,, Miamisburg, Ohio). Oct, 5,
1966, Contract AT(33-1)-Gen-53, 21p. Dep. mn, CFST!
$2.00 cy, $0.50 mn,

A neutron multiplication experiment was performed with
21 storage capsules containing high isotopic analysis plu-
tonium dioxide. Each storage capsule contained approxi-
mately 80 grams of the 3Py isotope. The capsules were
assembled In a heterogeneous array spaced four inches
center -to~center and measurements were made indepen-
dently in a water and In an air medium. The results indi-
cated that no neutron multiplication was detectable in the
fully assembled array in a water medium. However, a
slight neutron multiplication of 1.29 existed in the fully
assembled array in an alr medium. (auth)

127




Lattices 356-359
356.

26428 (AECL~-2330, pp 233-60) A STUDY OF THE
PHYSICAL CHARACTERISTICS OF HYDROGEN~-CONTAIN~-
ING REACTORS IN THE CRITICAL REGION. Yurova,

L, N,; Polyakov, A, A.; Klenov, G, I,; Morosov, I, G,; In-
yutin, E. I,; Sldorov, G. I, Translated from pp 194-207 of
Issledovaniya po Primeneniyu Organicheskikh Teplonosti-
telei-Zamedlitele! v Energeticheskikh Reaktorakh, Atomiz-
dat, Moscow, 1964,

The results of an experimental comparison of organio
and aqueous moderators under identical conditions on a
critical stand are presented. In these studics, monoiso-
propylbiphenyl was used as the orgunic moderator, the
purpose of the experiment being to determine the critical
mass of uranium in systems with organic and aqueous
moderators for a given construction of fuel elements. The
critical stand used is described, and the distribution of
thermal ncutrons is analyzed. The results show that the
values of the migratjon arca for media with monoisopropyl-
bipheny! lie below the values for aqueous moderators by
40-70% for identical values of QH/Qy. Measurcments were
also carricd out at diffcrent ratios of the active zone to de-
termine the cffect of the geometry of the active zone on the
critical masses. These investigations showed that in the
region where Dequiy = 1 when QH/Q; = 200 to 300 for mono-
isopropylbipheny! and QH/Qg = 300 to 400 for aqucous mod-
erators, the values of the critical masses are essentially
independent of the gecometry of the active zone. (ATD)

1967
357.

5681 (BAW-3647-1) PHYSICS VERIFICATION PROGRAM.
Quarterly Technlcal Report No, 1, January-—June 1966, Qh
cock and Wilcox Co,, Lynchburg, Va,), Aug. 1966, Contract
AT(30-1)-3647. 61p, Dep, mn, CFSTI $3.00 cy, $0.65 mn.
Measurements are described of the nuclear properties of water-
moderated, slightly enriched U-fueled lattices, perturbed by boric
acid and Ag—-In—Cd control pins. Three critical assemblies wore

128

studied in this period. In all cases the lattices consiated of 0,475~
in.-OD rods of 2.46%-enriched UO;, arrayed on a square pitch of
0.644 in. and moderated by H,0. Only the boric acid concentration
in the moderator (and the critical dia) was changed, from zero to
about 1.5 g B/1. The critical conditions, reactivity coefficients
(Ap/Ah and Ap/AN, ), buckling, and thermal diaadvantage factor
are reported. Methods being developed for the measurement of
Pgs. the modified conversion ratio, and the epithermal neutron
spectrum are described. (auth) .

358.

§678 {(AECL-2606) LATTICE MEASUREMENTS WITH 28-
ELEMENT NATURAL UO, FUEL ASSEMBLIES, PART 1. BUCK-
LINGS FOR A RANGE OF SPACINGS WITH THREE COOLANTS.
Serdula, K. J. (Atomic Energy of Canada Ltd., Chalk River
(Ontario)). July 1966. 95p. Dep. ma. AECL $2.00.

Bucklings derived from activation measurements in the ZED-2
reactor are given for 28-element natural UO, fuel assemblies.
Measurements were made in D;O-moderated triangular arrays of
55 assemblies at pitches in the range 20 to 40 cm. The three
coolants used were D;O of moderator purity, He to simulate a
volded condition, and HB-40, an organic liquid, Bucklings ob~
tained with He as coolant are greater than those for D,0 and HB—
40 coolants for the pitches investigated. Macroscopic variations
of the In—Cd ratio were measured with D,O and organic coolants
within the range of pitches studied. (auth)

359.

2084 EXPERIMENTAL STUDIES OF MIXED D,0 LATTICES
CONTAINING ThO, RODS. Sokolowski, E.; Andersson, A. J. W.;
Persson, R.; Wikdahl, C. E. (Aktiebolaget Atomenergi, Stock-

holm). 17p. (CONF-660524-23). ORAU. Gmelin, AED-CONF-
86-104-18.

From 2nd International Thorium Fuel Cycle Symposium, Gat-
linburg, Tenn,

Measurements were made on D,0 lattices of natural UO; rods,
1.2% enriched UO, rods, ThO, rods, and their admixtures. The
data from the buckling, spectral index, and flux distribution mea-
surements are presented. Conversion ratio measurements were
also made. (D.L.C.)



3. CROSS SECTIONS

1956

1.

1058 KAPL-813

Knolls Atomic Power Lab., Schenectady, N. Y.

SOME ACTIVATION MEASUREMENTS IN THE INTER-
MEDIATE ENERGY REGION. 1. H. Dearnley, H. E.
Soisson, and J. E. Yunker. Sept. 24, 1952. Decl. Oct. 18,
1955. 88p. Contract W-31-109-Eng-52.

Measurements of ratios of isotopic capture cross sectin
to U fission cross section (0, /0f,;;) in an intermediate
energy region have been made for a number of isotopes.
Materials were activated by photoneutrons from a 2-Mev
x-ray Be block source or by neutrons from side hole No.§
of the Argonne CP-3 reactor, The ratio of g,/oy;35 was
measured for Na?®, Mn%%, As™, Rb%, Sr®, Zr', Mo', Ru®
Pd', Cd!M, IntS, §ni20, sni?2, sn!¥, sb1B3, Ba'¥, La!®,
Prid!, cel2, Nd®, Wit and Au!". The values obtained
were considerably lower than predicted by the statistical
theory of nuclei. (auth)

2,

4350 LA-1201

Los Alamos Scientific Lab., N. Mex,

A MEASUREMENT OF THE AVERAGE FISSION CROSS
SECTIONS OF Pu®? Anp py’*! IN THE FAST REACTOR
NEUTRON SPECTRUM. Edward T. Jurney. Nov. 8, 1950.
Decl, Dee. 7, 1855, 8p. Comtract W-7405-eng-36. $0.15
oTs).

A comparison chamber is described which was designed
{o be jnserted into a reactor port in order to measure fis-
ston rates {rom neutron fluxes which had undergore a mini-
mum of energy degradation. The cross gection was in-
forred from a comparison of the fission counting rates from
lolls of known Pu®? enrichments with the rates from stand-
ard foil containing only Pu?®®, Incidental to the Pu?? fiasion
tross section measurement the experiment also yielded a

messurement of the average flasion cross section for Pu'!,
(auth)

3.

4359 KAPL-511

Knolls Atomic Power Lab., Schenectady, N. Y.
DEPENDENCE OF a OF U-233 ON TEMPERATURE.
J. B. Sampson and H. Hurwitz, Jr. August 14, 1951.
Decl. Dec. 6, 1955. 19p. Contract W-31-109-eng-52.
$0.20(0TS).

Two lines of reasoning are used in considering the tem-
perature dependence of o (ratio of radiative capture to
fission) in U exposed to a thermal neutron flux. An ex-
periment involving measuremcnt of the ratio of fissions in
U to capture in U with and without a Ag shell surround-
ing the U foil, is analyzed. The best value indicated from
this experiment is (da/dT) ~ —(10 = 5) x 1073/°C, in con-

trast to Wigner's result of —22 x 107%/°C by a similar

analysis. Indications from neutroan velocity selector resuits
are that do/dT is more apt to be positive than negative,
and possibly as large as 10 x 107%/°C. There is no experi-
ment which is definitely inconsistent with the assumption
da /dT = 0, and moreover this zero value is a compromise
between the qualitative values indicated by the two lines of
reasoning considered. (auth)

L

1642 ORNL-1992

Oak Ridge National Lab., Tenn,

A DIRECT COMPARISON OF SOME NUCLEAR PROPER-
TIES OF U-233 AND U-235. J. T. Thomas, J. K. Fox,
and Dixon Callihan. Dec. 12, 1956. 25p. Contract W-

7405-eng-26,
A comparison has been made of some nuclear propertie

of U and U based on data obtained {n a series of
critical experiments. Aqueous solutions of uranyl
oxyfluoride containing uranium enriched to about 90% fn
each of the two isotopes have been made critical in water
reflected spherical reactors having diameters of 26.4 and
32.0 cm. With the hypotheses that the reported nuclear
constants for U are rellably known and that the neutron
leakage spectra for U and U were equal for the same
water reflected critical sphere, the value of 7(U%%) at
0.026 ev was determined to be 2,31 £+ 0.03. The critical
masses of the two isotopes have been measured over a
limited temperature range and corresponding values of the

129



Cross Ssctions 5«11

reactivity temperature coefficlent are reported. The
results are tabulated. The critical mass of U in the
larger sphere, unreflected, was 1.15 kg. The delayed

neutron yield of the two fsotopes were compared by noting

the periods resulting from the withdrawal of a boron
poison from the critical spheres. It is shown that the

yleld from U 18 about one third that from U, in agree

ment with other determinations. (auth)

1957
5.

2739 KAPL~-M-HDB-3

Knolls Atomic Power Lab., Schenectady, N. Y.
MEASUREMENT OF o FOR Pu AT 20 KV. Harvey
Brooks. Apr. 11, 1947. Decl. Feb. 7, 1956. 8p. Con-
tract W«31-109-Eng-52. $1.80(ph OTS); $1.80(mf OTS).

6o
12284 AECU-3527
Westinghouac Electric Corp. Research Labs., [East]

Pittsburgh, Peana, :

COMPILATION OF TECHNICAL REPORTS ON THE
SUBJECT OF FAST NEUTRON SCATTERING. PART Il
{1957]. 117p. Projcct NR-024-028. Sponsored hy ONR
and AEC under Contract N6-ORL-156, task 2. $18.30(ph
OTS); $6.00(mf OTS).

Part 1 issucd as AECU-3387. Part Il tssucd as AECU-
3402,

The papers prescnted are entitled: Resonance Capture
Integrals as 2 Check on the Neutron Ahsorption Cross
Scction in Multigroup Tabulations; Multigroup Neutron
Cross Scctions; Cross Scctlion Calculations for Fast
Neutron Scattering; 1V. Depth and Radius of the Real
Potential in a Diffuse Surface Optical Model; and The Con-
struction of Inelastic Scattering Matrices. (T.R.H.)

v

7
9440 AERE-NP/R-2140
Gt. Brit, Atomic Energy Research Establishment,

Harwell, Berks, England.

TABLE OF CONSISTENT NUCLEAR DATA FOR U”’,
U™, AND Pu®? FOR 2200 M/SEC NEUTRON. P. A,
Egelstaff, K. W. Morton, and J. E. Sanders. Doo. 1985, -
11p.

Five quantities relating to the behavior of fissile iso~
topes are tabulated for U™, UM, and Pu®, These quanti-
ties are the average number of neutrons emitted per
fission, the average number of neutrons emitted per neu-
tron absorbed, o, , the absorption cross section, gy the
fission cross section and the ratio (0, ~0;)/0p. (M.H.R.)

130

8,

12504 KAPL-1348
Knolls Atomic Power Lab., Schencctady, N. Y.
'REPORT OF THE NUCLEAR PHYSICS SECTION FOR
MARCH, APRIL, MAY 1955. Deccl. Mar. 14, 1857. 43p.
Contract W~-31-109-Eng-52. (Deleted version: AECD-
3792). $0.30(0TS). .

The ncutron capture-to-fission ratio was measured for
& 5000 ev shiclded us sample and {ound to be, for & mean
fission energy of 15 kev, 0.406. The schematlc dlagram of
the new three-stage mass spectrometer I8 given. An antl-
colncldence scintillation spectrometer, which {8 being ap-
plied to the quantitative analysis of gross {ission-product
mixturcs is described. Plans arc being made to bulld a
high-precision magnetic alpha analyzer. Pu®®® fisston and
absorption cross scctions and temperature coefficlents of
reactivity are analyzed. The average of a Breit-Wigner
resonance over a Maxwelllan ncutron spectrum {s made.
An extension has been made to the theory of atomic dis~
placcments produccd by irradiation in a solid, improving
agreement with experiment, The effects of monoenergetic
fast ncutron on normal and gold-doped Ge was studled,
(W.L.H.)

9.
2636 BNL-1576
Brookhaven National Lab,, Upton, N. Y.
€ MEASUREMENTS. H. Kouts and G. Price, Feb. 19,
1953. Decl. May 3, 1956. 7p. $1.80(ph OTS); $1.80
(mf OTS).

The experimental method and results of fast fission
factor measurements on reactor fuel rods containing y
are discussed, (D.E.B.)

10,

11359 KAPL-1793

Knolls Atomic Power Lab., Schencctady, N. Y.

AN 049(E) CURVE CONSISTENT WITH EBR-1 MEASURE-
MENTS AND ALSO WITH MOST FORMER MEASURE-
MENTS. J. B. Sampson and D. F. Molino. May 16, 1957,
18p. Contract W-31-109-Eng-52. $0.20(OTS).

A critical review is made of experimental information
concerning the energy dependence of the capture-to-fission
ratio, a, of Pu’®. A form of this dependcnce is obtained
which is shown, to be consistent with ncarly all measure-
ments, including these recently reported for EBR-1. This
dependence shows a rapid decrease with cnergy near
100 kev, and {8 intermediate in form between those of
several previous suggestions. (auth)

11,

713

DETERMINATION OF THE AVERAGE NUMBER OF NEU-

TRONS vy EMITTED IN A SINGLE CAPTURE EVENT BY
THE ISOTOPES U?*3, U AND Pu®" IN THE SUPERTHER-
MAL REGION OF NEUTRON ENERGIES. P. E. Spivak,

B. G. Erozolimsky, G. A. Dorofeev, V. N. Lavrenchik, 1. E.
Kutikov, and Yu. P. Dobrynin. Sovict J. Atomic Energy,




No. 3, 295-302(1956).

The variation of vy for the {sotopes U3, U?S and put™
is mcasured in the superthermal region of ncutron ener-
gles. For U}y %¢r remalins constant up to an energy of the
order of 100 ev. For Pu®® vy drops by 12% on going from
the thermal spectrum to the spectrum of energies {rom
0.15 to 0.5 ev, and then remains constant. For U®® »
remains constant on going from the thermal spectrum to
the spectrum of energies from 0.15 to 0.5 ev, and then
drops by 18% on going to the spectrum of energies from 8 to
130 ev. (auth)

12.
714
THE AVERAGE NUMBER OF NEUTRONS v, EMITTED BY
THE ISOTOPES U®3, U¥* AND Pu®®® ON CAPTURE OF NEU-
TRONS WITH ENERGIES FROM 30 TO 900 kev. P. E
Spivak, B. G. Erozolimsky, G. A. Dorofeev, V. N.
Lavrenchik, 1. E. Kutikov, and Yu. P. Dobrynin. Soviet J.
Atomic Energy, No. 3, 303~9(1956).

Measurements are made on vg for the isctopes U3,
U apd Pu?® for neutrons with energies from 30 to 900 kev,
It 18 discovered that in this energy region veff increases
substantially as the neutron energy increases. (auth)

1958

13,

2n

NEW DATA FOR NEUTRON CROSS SECTIONS. P. K.
(K. P.). Atomnaya Energlya 3, No. 8, 169-~70(1957).

On the basis of data obtained from the U.S.A., the
U.S.8.R., and England, the most probable values for the
neutron cross sections and criticality constants for U”’
U, and Pu®™ are tabulated. (J.S.R.)

14,
4573

CAPTURE-TO-FISSION RATIOS FOR FAST NEUTRONS IN
U¥S, B, C. Diven, J. Terrell, and A. Hemmendinger (Los
Alamon Scientific Lab,, N, Mex.). Phys. Rev. 109, 144-50
(1958) Jan, 1.

The ratio o = g./0y, where o; I8 Lho neutron capture
croas scction and or the neutron-induccd {lsslon cross
section, has been measured for U5 as a function of necutron
energy. A pulsed and collimated neutron becam Is passed
through a U™ samploe at the conter of a large liquid scintil-
lator. Captures and fiasions are detected by meane of thelr
prompt gamma rays; elastic and inelastic scattering events
are {ymored hecause of smaller pulse helghts. . Figsions are
distingulshed from captures by mcans of delayed pulses
from the capture of thermalized fission neutrons, It ts
fnund that 1n the ncutron energy range En = 0,175 to 1.0
Mev the valuc of & ts given approximately by & = 0.190 to
0.116F.,. The accuracy of the determination of o s 10 to
15% In terms of the standard devistion and Indlvldul
points, (auth)

Cross Sections 12-17

15.
11736
SURCADMIUM IN-PILE ETAS AND ABSORPTION
CROSS SECTIONS OF U, pul, AND Pu?, E.R.
Gaerttner, M. E. Jones, D, E, McMillan, J. B. Sampson,
and T. M. Snyder (Gencral Electric Co., Schenectady,
N. Y.). Nuclear Sci. and Eng. 3, 758-71(1958) June,
Mcasurements of two Indépendent types were mado of
the reactivity elfect {n a thermal test reactor of sam-
ples of U, B pu?? and Pu*!, From these mens-
urements average suhcadmium values of cta {ij) rclative
to 7 of U5 are obtained indopendently of other knowl-
edpe of the average absorption cross sections. Aversge
absorption cross sections are also obtained from the
measurements, Values of (7) for UB? | pu?, and PuM!
are respectively 2.231 & 0,034, 1,927 x 0.024, and
2.213 & 0.07. Tho corresponding value of n (0.0253 ev)
of Pul® {3 found to be 2.025. A presentation of the
method and results are given together with a comptrl-
son with previous work, (auth)

16,

9382

EFFECTIVE REACTOR CROSS SECTIONS IN MTR FUEL
ASSEMBLIES. J. Halperin and J. O. Blomeke (Oak Ridge
National Lab., Tenn.) and D. A. Mrkvicka (Argonne Natfonal
Lab,, Chicago). Nuclear Sci. and Eng. 3, 395-402(1958)
Apr. -

Analyses of uranium, neptunium, and plutonium isotopes
have been carried out on dissolved MTR fuel elements.
Effective reactor cross sections computed from these
measurements are in good agreement with differentjal
cross-section measurements. In particular, effective
cross-section values were found for U** and U of 34
barns and 23 barns, respectively. (auth)

17.

8362

TEN-GROUP CALCULATED EQUILIBRIUM NEUTRON
SPECTRUM AND DIFFUSION LENGTH IN NATURAL
URANIUM. D. Mcneghett{, H, K. Hummel, and W, B,
Loecwenstein (Argonne National Lab., Lemont, I1l.).
Nuclear Sei. and Eng, 3, 151-60(1958) Feb,

The degradation of neutron energies in a {ast reactor
{= largely duc to {nelastic scattering, In a dilute fast
svstem (large U™ to U atomic ratio) the neutron spee-
trum {s then primarily determined by a f{ssion spectrum
distribution modified by Inelastic scattering in U, In
this investigntion a sct of ten-group fast cross sections
for U"*! have been prepared with the inelastic cross
sections below about 1.35 Mev based upon levels at 45,
150, and 700 kev., The {nelastic transfer contributions
{rom unknown higher levels were chosen to be consistent
with the gross measurcments of Bethe, Beyster, and
Carter, having the three-group energy division consisting
of above 1.4 Mcv between 0.4 and 1,4 Mev, and below 0.4
Mev. The ten-group fast cross sections were tested by
comparing the calculated equilibrium spectrum, diffusion
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length, and detector responses {n natural uranfum with
reported experimental values found in the blanket of the
Zephyr reactor and in the Snell experiments. (auth)

4359
18,

9427 BNL-463(p.53)
Atomics International Div,, North American Aviation,
Inc., Canoga Park, Calif,
NEUTRON YIELDS FOR U™, R, J. Becley. p.53 [of}
THORIUM ~ U SYMPOSIUM, SPONSORED BY THE
UNITED STATES ATOMIC ENERGY COMMISSION AT
BROCKHAVEN NATIONAL LABORATORY,
JANUARY 9-10, 1958, 1p.
Investigation of cross scction curves to obtain average
values of 7 over eight energy groups for U are re-
ported. (W.L.H.)

19.

n3nz CF-§9~-1-70

Oak Ridge National Lab., Tenn,

ABSOLUTE MEASUREMENT OF ETA BY THE
MANGANESE BATH TECHNIQUE. G. deSaussure and
R. L. Macklin. Jan, 20, 1959, 11p. Contract {(W-
7405-eng-26). $3.30(ph), $2.40(mf) OTS.

An experiment is described for measuring n of UB?
and estimating the various errors involved. A value for
1 can be obtained with a precision of 1% or better.
(auth)

20,
17438
COMPARISON OF CRITICAL EXPERIMENTS FOR THE
DETERMINATION OF ETA OF U®%, D, W, Magnuson
and Reginald Gwin (Oak Ridge National Lab,, Tenn.).
Nuclear Sci. and Eng. 2, No, 1, Suppl., 146-8(1959) June.
The series of expett_!-nents to determine 1 of Uls with
five concentrations of U0, (NOy); solutions and four
concentrations of U0, (NOy), solutions in a 69.2-cm~
diam. aluminum sgphere is described. Boric acid was
used as a poison in the experiments in order to vary the
uranium conceantration. Unpoisoned solutions in a 122-
cm-diam, sphere were also made critical. Experiments
and calculations are summarized, The best value of 0
determined was 2,295 % 0.038, (W,D.M.)

21,

1464 ORNL-2609
Oak Ridge National Lab., Tean,
NEUTRON PHYSICS DIVISION ANNUAL PROGRESS RE-
PORT FOR PERIOD ENDING SEPTEMBER 1, 1958,
Oct. 28, 1958. 161p. Contract W~7405-cng-26. $3.00
(OTY).

A rclatively low-power reactor rescarch facility, the
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Pool Critical Assembly (PCA), was installed in one end -
of the pool at the Bulk Shielding Facility. A description
of the facility and the igitial critical experiments is
given. Experiments to determine the effect on reactivity |
of large voids in the reflector are described. A new
attempt was made to calculate the encrgy spectrum of
the gamma rays leaking from the BSF reactor by inte~
grating the sources over the entire reactor and applying
an attenuation kernel. Some recent calculations pertain-
fng to the UO,~SS Bulk Shielding Reactor Il are pre-
sented, as well as a status summary on the project. The
latest design of the Tower Shiclding Reactor 1 (TSR-II),
with its associated controls and 5 Mw water cooling
system, and several studies supporting the design are
preseated. The values of 7 of U und Py relative to
the value of 5 of U were determined. Experiments
were performed to determine the critical parameters of
aqueous solutions of 93.2% U cariched urany! fluoride
contained in cylindrical annull formed by varfous com=-
binations of aluminum cylinders varying {a diamcter
from 2 to 30 in. Critical experiments were performed
with ORR and BSR fucl elements to determine safe
arrays {n which tho elements could be handled and
stored. Expcriments were performed with 2.09% U®-
enriched uranium metal plates in a light-watcr~
moderated and -reflected assembly. The reflecting
ptdpcrtles of water, Styrofoam, and Plexiglas were
studied in critical experiments with 6 in. thick slabs of
aqueous solutions of UO,F, enriched to 93% U2, A
series of experiments with blocks of 2% U*¥-cariched
mixtures of UF; and paraffin are described, Some data
are presented describing the critical conditions of
spherical volumes of aqueous solutions of U and U,
A study of gamma emission during thermal fission of
U*¥ was carried out. The slowing down of fissfon neu~-
trons in water was investigated. Results were obtained
for ncutron diffusion measurcments for beryllium at
room and liquid nitrogen temperaturcs. A 300~-kv parti-
cle aceelerator was constructed for the BSR, A detailed
theoretical study was made of resonance absorption of
1cutrons i auclear reuactions. The conacction between
wcutron flux and slowing down dcasity was investigated,
The empirical kernel methad for trcating bare critical
systems {8 discusscd and utilizcd to predict the mate~
rial buckling of aqueous U¥ barc reactors in an effort
to clarify the age discrepancy. The irifinite medium
multiplication factor was computed for U*S/Q,F;—H,0
anlutions as a function of ncutron energy. -

22,

9259 LAMS-2255

Los Alumos Scicntific Lab,, N, Mex,

NEUTRON CROSS SECTIONS FOR FAST AND INTER-

MEDIATE NUCLEAR REACTORS. C. B. Mills. Oct.

1958. 171p. Contract W-7405-cng-36, $3.00(0OTS).
A neutron transport cquation which was solved nu-

merically has been coanccted with multigroup neutron .

cross scctions and critical assemblies to display the

arca of coverage and rasgo of errors. The cross sco-

tions, oritical assemblics, and rcsults are tabulated,

{auth)
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13686 AERE-R/R-2457
United Kingdom Atomic Encrgy Authority. Research

Group. Atomic Energy Research Establishment,

Harwell, Berks, England.

RECENT HARWELL OSCILLATOR DATA FOR HE THE
FISSILE NUCLEI U™, U, AND Pu®. H. Rose, W. A.
Cooper, and R. B. Tattersall. Fcb. 1953. 9p.

The pile oscillator technique was employed for a
carcful investigation of the reactivity effects produced
by each of the three major fissile nuclai U¥5, 42, and
Pu? n two of Harwell’s thermal reactors, Dimple and
Gleep. The results are compared with predictions based
upon the Westcott rccommendations for cffective ther-
mal cross scctions, In addition, the oscillator data are
used to obtain fairly precise ratios of n for comparison
with present world average data. The results yield for
thermal neutrons at 20°C the relative values: p(U?%):
nUB): n(Pu®®) = 1,000: 1.074 & 0.015: 0,974 + 0,018,
(auth)

2.

5000 BNL-402

Brookhaven National Lab., Upton, N, Y,

THE VALUE OF nyy. R, Sher. June 25, 1956, 6p.
$1.80(ph OTS); $1.50(mf OTS).

The resonance cscape probability was measured in the
BNL reactor and in about 18 uranfum —water lattices,
From these measurcments and previous measurements
of f, ¢, M?, and B?, valucs of nqy are inferred. The re-
sults are discussed, (W.D.M.)

25,
9253 APEX-467
Nuclear Development Corp. of America, White Plains,
N. Y.
SOME NEUTRON CROSS SECTIONS FOR MULTI-
GROUP CALCULATIONS. N. Tralll. Junc 30, 1958.
212p. For General Electric Co. Aircraft Nuclear
Propulsion Dept, Contracts AF33(600)-38062 and
AT(11-1)-171. Subcontract AT-70. $3.50(0TS).
Chapters 1 through 4 deal, respectively, with neutron
diffusion data, ncutron sensor data, inelastic scattering
data, and photon uctivation data, Chapter 5 consists of a
list of the refercnces to the literature cited in the first
four chapters. The ncutron diffusion data consist of the
absorption, scattering, transport, and slowing-down
cross scctions. The necutron sensor data arc concerned
with the activation cross secction oy 3. for the produc~
tion of negative beta particles. The inelastic scattering
data consist of the neutron inclastic scattering cross
section, the spectrum of the inclastically scattered
neutrons and the inclastic slowing-down cross scction.
The photon activat{on data consist of the ncutron cross
sect{on for photon production g ,, the total photon en-
ergy release and the photon energy distribution spec-
trum. All cross sections are reported as obtained and
as group-averaged and digitalized cross sections. The

Cross Sections 23-28

group-averaged and digitalized cross sections are de-
fined. The groups over which the cross sections were to
be averagced, the averaging procedure, and the digitaliza-
tion procedure were specified so that the rcsults ob-
tained would be readily usable in the GE reactor calcula~
tion procedure. In addition, thermal averages of the
neutron diffusion cross sections are reported. (auth)

26,

Ti3¢64 TNCC(US)-39

lTripartilc Nuclear Cross-Sectlons Committce.}
REPORTS BEARING ON U THERMAL FISSION
CROSS-SECTION DISCREPANCY. Mar, 1953, 27p.
$4.80(ph), $2.70(mf) OTS.

Originally issued as LA-511 and LA-512,

The gamma-ray activity of two samples irradiated in
the Clinton and Hanford piles and of the barium and
cesium extracted from them was compared with the ac-
tivitics extracted from a sample in which the number of
fissions was determined by monitoring during the neu-
tror exposure. The results obtained show good internal
consistency and indicate that (8.9 % 0.3) x 10'7 and (4.8
0.25) x 10%? fissions, respectively, had occurred in the
two samples. These results arc compared with mass
spectrometer data obfained by Wiltiams and Yuster on
the same samples to find the ratio of the capture and
fission cross sections of U, (auth)

27,
934 AERE-R/R-2620
United Kingdom Atomic Encrgy Authority, Research

Group. Atomic Energy Research Establishment,

Harwell, Berks, England.

NEUTRON FLUX MEASUREMENTS IN THE CORE ON
LIDO. J. W, Weale, H. R. Mck. Hyder, A. Green, E. D.
Jones, C. J. Kenward, and P. J. Oram. July 1958,

47p. $1.26(BIS). ’

The fast, cpithermal, and thermal neutron flux dis-
tributions through the core of LIDO have been meas-
urcd using absolutely calibrated thin fofls, By compar~
ing the reaction rates of sodium, manganese, indium,
and gold, absolute values have been inferred for the
epithermal and thermal fluxes, and some revised cross
scctions are suggested for manganese and indium,
{auth)

1960

28,
13217 WAPD-BT-17(p.51-8)
Waestinghouse Electric Corp. Bettis Atomic Power Lab.,
Pittsburgh.
MULTIGROUP CROSS SECTIONS FROM DETAILED
NUCLEAR DATA. H.J.Amster. 6p.
The cross sections of U® have recently been tabulated

with more than usual detail. They are used here for making

up a fifty-four group experimental library for the MUFT
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Code. The procedure is presented as an example of how
one could, in principle, account for fine details in all
nuclear datz. (auth)

29.

13462 .
NEUTRON ENERGY SPECTRUM MEASUREMENTS IN UN-
MODERATED ASSEMBLIES. Q. J. Fischer (Argonne
National Lab., Lemont, Iil.). Nuclear Sci. and Eng. 7,
856-62(1960) Apr.

The ncutron energy spectrum at the center of the dilute
fast core of the coupled fast-thermal reactor ZPR-V was
studied by use of fission chambers having electrodes
quantitatively electrodeposited with U™, yB$, U ana
T, Atomic fission ratios found with these four isotopes
determine a four-group neutron energy spectrum which
can readily be measured as a function of position in the
core by use of suitable drive units. The same fission
chamber procedure was used to study the equilibrium
neutron energy spectrum in a natural uranium exponen-
tial column at Los Alamos. The results of measurements
in these two spectra are shown and compared with theo-
retical predictions. The ZPR-V results are also compared
to an analysis of this spectrum made by use of nuclear
emulsions for the range 0.2 to 2.2 Mev. (auth)

30.

20148 CF-60-4-12

Oak Ridge National Lab., Tenn.

CRITICAL EXPERIMENTS FOR REACTOR PHYSICS
STUDIES. R. Gwin and D. W. Magnuson. Sept. 16, 1960,
84p. OTS.

The thermal value of 7 for U’ and U™ was determined
in a series of experiments involving direct comparison of
the critical parameters of unreflected homogeneous aque-
ous solutions of the two igotopes. Auxillary experiments
establishing 1imits of error, testing certain aspects of the
theoretical model employed, and experimentally deter~
mining the parameters in the critical equation were per-
formed. Experiments performed with 27~in.-diameter and
48-in.-diameter spheres and 5-ft-diameter and 9-ft-
diameter cylinders yielded consistent values of n. Meas-
urements of the nonleakage probability in cylindrical
geometry gave values consistent with thoge predicted by
a two-group model in which the theoretical value of the
age was used. Within the experimental error no differ-
ences were found in the ages of fission neutrons for U
and U, The average thermal values of eta determined
are # for U, 2.284 + 0.016 and ¥ for UM, 2,074 + 0.018.
The 2200 m/sec values are the same since the g-factors
for eta are unity. (auth)

31.

18428 BNL-607

Brookhaven National Lab., Upton, N. Y.

NEUTRON CROSS SECTION EVALUATION GROUP
NEWSLETTER NO. 1, JUNE 1960. Rudolph Sher and
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Sophie Moore. 8p. OTS.

The discrepancy in the Be¥(n,2n) cross section as
measured by Fischer and Levin & Cranberg was par-
tially resolved in the 2.6- to 4.1-Mev region by new
measurements of the nonelastic neutron scattering.
The cross section for differential elastic neutron
scattering for Be? was determined at 2.6 to 6.0 Mev,
together with that for Be'(n,a) at 3.9 to 8.8 Mev. B
was determined to be present in natural B to the extent
of 19.8 & 0.1%, and the cross sections for B¥(n,a) and
natural B (absorption) were found to be 3840 + 10 and
762 + 3 barns, respectively. The cross sections for
B%(n,a) and B"(n,2x) were determined in the Mev
range. Cross sections are reported for O'(r,a) at 6 to
7.34 Mev, O differential elastic neutron scattering at
3.0 and 6.0 Mev, Ar’(n,a) at 1.3 to 5.6 Mev, and
Ar'%n,a) at 5.75 to 8.94 Mev. Neutron capture oross
sections in the kev energy range are reported for Nb,
Mo, Rb, Pd, Ag, Cd, In, Sn, W, Pt, and Au, Thermal
neutron tota) cross sections at 0,02 to 0.20 ev are
reported for U, y?*, Py, ¢, and I'?, with the re-
sults for 0.02 to 0.04 ev being given at 2200 m/sec.
Neutron multiplication data are given for U*® and Pu??,
(D.L.C.)

1961

32,

22882 THE INTERACTION OF 14 MeV NEUTRONS
WITH URANIUM. K. W, Allen, P, Bomyer and J, L.
Perkin (Atomic Weapons Research Establishment, Alder-
maston, Berks, Eng.). Reactor Sci. and Technol.,

J. Nuclear Energy, Pts. A and B, 14: 100-6{May 1961).

The multiplication of 14-Mev neutrons in uranium shells
was studied. The measurements lead to a value of 1, the
average number of neutrons produced per inelastic collision
of a 14 Mev neutron, of 3.30 + 0.15. Neutron interactions in
a thick uranium shell have also been investigated and
effective cross sections for the reactions U3, 1), U”‘(n,f),
and U”'(n.y) have been obtained for the inelastic neutron
spectrum in the shell, The value of n, combined with other
nuclear data, leads to the following cross section data for
U for neutrons in the energy range 13.4 to 14.8 Mev:

1.1 = 9,3a =0.8 barn and 0 20, =20.3 barn, (auth)

33

24295 (TID-13165) DETERMINATION OF o FOR U
IN THE INTERMEDIATE ENERGY SPECTRUM BY ANALY-
SIS OF URANIUM FUEL FROM A Be MODERATED INTER-
MEDIATE SPECTRUM LATTICE. E, B, Fehr, E. C,
Hansen, D. G. Miller, and F. M. Rourke (Knolls Atomic
Power Lab., Schenectady, N. Y.), [1961?], Contract
W-31-109-Eng-52, 9p.

The value for the capture-to-fission ratlo a for U™ for
intermediate-energy neutrons was determined by analysis
of depleted uranium fuel from a Be-moderated and
-reflected lattice. The radiochemical method of analysis
is outlined. The results are compared with the 1947 KAPL
results and with the work of S. Oleska. (D.L.C.)



34,

6766 (ORNL-3016(p.81)) DETERMINATION OF
THE THERMAL VALUE OF 5 OF U® AND U™ BY
DIRECT COMPARISON OF CRITICAL PARAMETERS
OF AQUEOQUS SOLUTIONS. R. Gwin and D. W. Magnu-~
son (Oak Ridge National Lab., Tenn.).

An experimental determination of the thermal value
of 1 of U and U, hased on the direct comparison
of the critical parameters of dilute aqueous solutions
of the uranyl nitrates of U and U, was completed.
The average thermal values of n obtained are 2.284 +
0.015 for U*® and 2.074 ¢ 0.015 for U, The 2200-m/
sec values are the same, since the g factor for 1 is
unity in each case. (auth)

35.

2195

MANGANESE BATH MEASUREMENTS OF 5 OF U AND
U, R, L. Macklin, G. deSaussure, J. D. Kington, and

W, 8, Lyon {Oak Ridge National Lab,, Tenn.). Nuclear Sci,
and Eng. 8, 210~20(1960) Sept.

The absolute thermal value of n for U** and U was
measured directly by a method of total absorption which in-
volves relative counting of manganese bath activations and
some minor corrections. A thermal neutron beam (defined
by cadmium difference) 18 introduced in the center of a
one-meter-diameter sphere filled with a dilute solution of
manganous sulfate {n water. The beam is {irst made to
activate the bath directly, then it is totally absorbed in the
fissionable sample whose fission neutrons then activate the
bath. The ratio of the two activities 18 equal to n except for
amall corrections, The results obtained for n corrected to
2200 m/sec were, for U™, 2,296 + 0,010; and for U2,
2.077 £ 0,010, (auth)

36.

13654 (BNL-653) "NEUTRON CROSS SECTION
EVALUATION GROUP NEWSLETTER NO. 3, FEBRUARY
1961. Rudolph Sher and Sophie Moore (Brookhaven Na-
tional Lab., Upton, N. Y.). 8p.

Capture-to-fission ratlos in U, U8, and Py are
glven as a function of neutron energles from 30 kev to
1 Mev. Excitation functions of fast-neutron-induced re-
actions are given for Th?*(n,2n)Th?! from 8.4 to 15.1 Mev.
Reduced neutron widths, rg. are tabulated for calcium from
254 to 595 kev and lead-208 from 352 to 718 kev, as deter-
mined from the neutron total cross sectlon resonance pa-
rameters. Measurements of neutron radlative cross sec-
tions for 49 nuclides are tabulated relative to indium at 30,
85, and 167 kev. (For preceding newsletter see BNL-634,)
(B.0.G.)

Cross Sections 34-39

1962
37.

2772 (AAEC/E-59(Suppl.1)) FAST NEUTRON FLUX
AND S8PECTRUM MEASUREMENTS IN HIFAR. FIRST
SUPPLEMENT-AVERAGE FISSION SPECTRUM CROSS
SECTION FOR Ni®*(n,p)Co*. J. W. Boldeman and K. P,
Nicholson (Australia. Atomic Energy Commission Re-
search Establishment, Lucas Heights, New South Wales).
Oct. 1961. 3p.

The Nis'(n.p)Co“ reaction cross section in a figsion
spectrum was re-measured and found to be 102 + 3 milli-
barns. (uth)

38,

26532 THE CORRELATION OF INTEGRAL EXPERI-
MENTS AND HIGH-ENERGY CROSS-SECTIONS, J. Chor-
nick, H, C. Honeck, P. Michael, 8. O. Moore, and G. Srikan-
tiah (Brookhaven National Lab., Upton, N. Y.), p.435-43 of
“Physios of Fast and Intermediate Reactors. Vol.!l.”
Vienna, International Atomic Energy Agency, 1962, (In
English) (BNL-5604; BNL-6892)

The correlation of integral experiments and high-energy
cross sections is discussed. The importance of integral
data where cross-section measurements are inadequate is
pointed out. The sensitivity of estimates of fast fission of
U™ to inelastic cross sections and energy degradation in
the Mev energy range is shown by comparison of integral
data with Monte Carlo calculations, It is shown that the
Snell experiment is a sensitive index to the absolute values
of inelastic cross sections above 1.4 Mev. The results of
attempts by the Brookhaven Cross-Section Evaluation
Group to reconcile measurements of inelastic cross sec~
tions of U2 are given, Other areas where i{ntegral data and
critical experiments can be used to reduce computationat
uncertainties are the fast effect in beryllium, and n of U**
at intermediate energies. Critical experiments can reduce
the present uncertainty in Be (n,2n) cross-sections and in
intermediate energy values of 7,. (auth)

39.

29630 (ANL-6570) k CALCULATIONS FOR 22 ZPR-
M FAST REACTOR ASSEMBLIES USING ANL CROSS-
SECTION SET 635. W. G. Davey (Argonne National Lab.,
Idsho Falls, Idaho). May 1962. Contract W-31-109-eng-
38. 21p.

The Yiftah, Okrent, and Moldauer cross-section set
(ANL Set 135) was modified to include new measurements
of v and a for U™, and to include, in an approximate
manner, Hummel, Rago, and Meneghetti’s corrections
for flux depression at resonance energies in Al and stain-
less steel. This modified set, ANL Set 635, was used to
compute values of k for 22 ZPR-III assemblies of widely
varying composition. The DSN neutron transport code was
used in spherical geometry and the S4 approximation;
shape factors were used to convert from cylindrical to
spherical geometry. Seventeen of the calculated values of
k lfe within £ 1% of & mean value of 1.003, and the remain-
ing 5 lle within +2%. In terms of prediction of criticat
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mass, it appears that the procedure used here can achieve
an accuracy of 5% to 10% for a wide range of UM fueled
assemblies. (auth)

40,
3862 (ORNL-3193(p.177~87)) THE MEASUREMENT
OF a AS A FUNCTION OF ENERGY. G. deSaussure, L. W,
\Weston, et al. (Oak Ridge National Lab., Tenn.).
Experiments leading toward a precise measurement of «,
the capture cross section to fission cross section ratio, as
a function of neutron energy are completed, Determinations
of a are discussed at 30 and 65 kev, and over the range
from 1 ev to 150 kev for the principal fisstionable isotopes.
A fission chamber is designed and tested, and varfous
problems involving background radiation and counting tech-
niques are investigated, Electronic circuitry is also de~
signed, built, and tested. (auth)

41,

14080 CAPTURE TO FISSION RATIOS FOR FAST
NEUTRONS IN U3, ¥, AND Pu?™. B, C. Diven and

J. C. Hopkins (Los Alamos Scientific Lab,, New Mex.).
‘p.407-12 of ““Neutron Time-of-Flight Methods.”” Brussels,
European Atomic Energy Community, 1961.

The ratio of neutron capture to fission cross sections
was measured for U"’. Uz“, and Pu®® at 9 incident neutron
energies from 30 to 1000 kev. A pulsed and collimated
neutron beam is passed through the target at the center of
a large cadmium-loaded liquid scintillator, Captures and
fissions are detected from their prompt y; scattering is
blased out since corresponding prompt pulses are small.
Fission neutrons are thermalized in the scintillating solu-
tion and provide delayed pulses that identify a fission
event. Capture events are not followed by delayed pulses
from the scintillator. Corrections are applied for the
fissions not followed by delayed neutron pulses and for the
effect of backgrounds. This experiment ylelds values of a
to an accuracy of 1 or 2%. (auth)

h2,

12326 THE MEASUREMENT OF ETA AND OTHER
NUCLEAR PROPERTIES OF U’ AND U%® IN CRITICAL
AQUEOQUS SOLUTIONS. R, Gwin and D. W, Magnusoa
(Oak Ridge National Lab., Tenn.). Nuclear Sci. and Eng.,
12: 364-80(Mar. 1962).

The thermal value of eta for U™ and U ig determined
in experiments on unreflected homogeneous aqueous solu-
tions of the two {sotopes. These experiments also yield a
value for the neutron age and the limiting concentrations of
the fissile isotope in the aqueous solutions for infinite
volumes. Auxiliary experiments, establishing limits of
error, testing certain aspects of the theoretical model
employed, and experimentally determining the param-
eters in the critical equation, are also performed. Experi~
ments performed with 27-in.~ and 48-in.-diam spheres,
and 5-ft~ and 9-ft-diam cylinders yield consistent values
of eta. Measurements of the nonleakage probability if
cylindrical geometry give values consistent with those
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predicted by a two-group model in which the theovetical
value of the age is used. Within the experimeutual error no
differences are found in the ages of fission neutrons for
U3 and U, The average thermal values of eta determined
are 2.292 £ 0,015 for U™ and 2,076 £ 0,015 for U®%; The
2200 meters/sec values are the same gince the g-factors
for eta are unity. The value of the neutron age tu the
indium resonance energy for U fission neutrons in water
is found to be 25.6 + 1.3 cm®, The minimum U?? and y?%
critical densities for these nitrate solutions are found to be
11.25 + 0.10 and 12.30 £ 0.10 gm/liter for U™ and U”‘.
respectively. (auth)

L3,

12501 DETERMINATION OF ETA BY COMPARISON
OF 76 FOR U? AND Pu®> WITH 763 FOR U™ IN A FLUX
TRAP CRITICAL ASSEMBLY. R. Gwin and D, W. Magnu-
son (Oak Ridge National Lab., Tenn.). Nuclear Sci. and
Eng., 12: 359-63(Mar. 1962).

The values of eta for U**® and Pu?* were determined by
a reactivity coefficlent measurement. An aqueous solution
of each isotope was introduced axially into a critical cylin-
drical annular flux trap reactor, and the resulting reac-
tivity change was measured by period determinations,
From these data the ratios [J(U*™) /73 (U™™)] and {72 (Pu*™)/
75(U*%)] were obtained. Using measured values of eta for
U apd the absorption cross sections in this ratio, the
thermal values of 2.317  0.040 for eta of U and 2.032 *
0.063 for eta of Pu'® were obtained. Correction to a neu~
tron velocity of 2200 meters/sec by using the appropriate
g-factor gives a value of 2.317 £ 0.040 for eta of U and
2.082 £ 0,054 for eta of Pu®™®, (auth)

Lk,

44680 (LAMS-2543) SIX AND SIXTEEN GROUP
CROSS SECTIONS FOR FAST AND INTERMEDIATE
CRITICAL ASSEMBLIES. Gordon E. Hansen and Wil-
liam H. Roach (Los Alamos Scientific Lab., N. Mex,).
Nov, 1961. Contract W-7405-Eng-36. 72p.

Six-group neutron cross sections are listed for the more
common fissionable isotopes for stucy of fast neutron erit-
ical agsemblieg and sixteen group cross scctions of the
more common reactor material for study of intermediate
neutron critical agssemblies. Data sources and averaging
scheme usged for the development of these muitigroup
parameters are also given. (auth)

L5.

12498 NEUTRON CAPTURE TO FISSION RATIOS IN
Uy py® . C. Hopkins and B, C. Diven (Los
Alamos Scientific Lab., N. Mex.). Nuclear Sci. and Eng.,
12: 189-77(Feb, 1962).

The ratio of neutron capture to figsion cross scctions,
a, was measured for U, U™, and Pu? at 9 incident
neutron energies from 30 to 1000 kev. A pulsed and col-
limated neutron beam {s passed through a target placed
al the center of a large, cadmium-loaded, liquid scintil-



lator. Capture and flssfon events are detected by mcans of
their prompt gamma rays; elastic and tnelastic scattering
events are discarded because of their smaller pulse height,
Fission is {dentificd by the delayed pulses produced by
capture in the scintillator of the (ission neutrons, Cor-
rections are applied for the fiasion events not followed by
delayed neutron puises and for the effect of background
counts, This procedure ylelds values of 1 + o to an ac-
curacy of 1 or 2%. (auth)

L6,

26510 MEASUREMENTS OF « FOR U9, 2 AND
Pu*¥ FOR MONOENERGETIC NEUTRONS. J. C. Hopkins
and B. C, Diven (Los Alamos Scientific Lab,, N. Mex.).
p.111-17 of ‘‘Physics of Fast and Intermediate Reactors.
Vol. I.”* Vienna, International Atomic Energy Agency, 1962,
(TID-12896). (In English)

The ratio of neutron capture to fission cross sections, a,
was measured for U, U2 and Pu®® at 30 to 1000 kev. A
pulsed and collimated neutron beam is passed through the
target at the center of a large cadmium-loaded liquid scin-
tillator. Captures and fissions are detected by their prompt
gamma rays; elastic and inelastic scattering events are ig-
nored because of their smaller pulse heights. Fission events
are ldentified by the neutrons that accompany the fission
process. These neutrons are thermalized in the scintiliat-
ing solution and provide delayed pulses wkich characterize
a fission event. Capture events are not followed by delayed
pulses from the scintillator. Corrections are applied for the
fission events not followed by delayed-neutron pulses and
for the effect of background counts. The capture, capture-
plus-fission, and background events are recorded simul-
taneously. This procedure yields values of 1 + a to an ac-~
curacy of 1 or 2%. (auth)

L7.

4957 , (ANL-64G6) EFFECT OF RESONANCE SCAT-
TERING ON CRITICALITY CALCULATIONS OF FAST
ASSEMBLIES. D. Mencghetti (Argonne Nationa! Lab.,
111.). Dece. 1961, Contract W-31-109-Eng-38. 13p.
Critical masses of rcpresentative ZPR-111 fast assem-
blies containing resonance scatterers are calculated using
the SNG transport code. THE IBM-704 ELMOE code of
Humme!l and Rago was used to evaluate group transport
and group clastic-transfer cross sections in the cores in
conjunction with the 16-group cross section set of Yiftah,
Okrent, and Moldauer. By using hundreds of neutron cn-
ergy groups and the detailed elastic scattering matrices
for the resonance scatterers, ELMOE carries out a funda-
mental mode analysts. It thereby obtains material buckling
and the detatled fine structure flux dependence upon energy.
It then re-evaluates the gross group cross sections for
transport and elastic transfer. Consideration of the reso-
nance scattering effects caused by aluminum and stainlces
stecl increase the calculated critical masses of ZPR-IIT
asscmblies 23, 31, and 32 hy about 15 kg, 21 kg, and 21 kg,
respectively. Corresponding reactivity decreascs are
about ~1%, ~0,7%, and —~2% K.¢recuver respectively. (auth)

Cross Sections 46-50
48,

26541 THE SENSITIVITY OF CALCULATED CRITICAL
MASSES OF SMALL FAST SYSTEMS TO CHANGES IN THE
U™ AND U™ NEUTRON-SCATTERING DATA. E.D.
Pendlebury (Atomic Weapons Research Establishment, Al-
dermaston, Berks, Eng.). p.87-110 of ‘‘Physics of Fast
and Intermediate Reactors, Vol. IL.*’ Vienna, Interna-
tional Atomic Energy Agency, 1962. (in English)

The sensitivity of the calculated critical masses of sim-
ple systems to changes in the basic neutron scattering data
were Investigated, The systems considered are spheres of
29% U™ and 93Y,% U™5, both bare, and reflected by thick
natural uranium. The calculationa were carried out using
the Carison S, method with 4 energy groups, and the per-
centage changes in the calculated critical masses of the dif-
ferent systems, due to specified changes in the aspects of
the neutron scattering data, were obtained. The results are
presented and discussed with particular reference to the
adjustment of the basic data to agree with experimental
critical sizes, (auth) ’

49,

33788 (BAW-1244) RESONANCE ABSORPTION IN
U? METAL AND OXIDE RODS, Final Report. W. G.
Pettus, M. N. Baldwin, and C. Samuel (Babcock and Wilcox
Co. Atomic Energy Div., Lynchburg, Va.). Apr. 1962,
Work performed under United States — Euratom Joint Re-
gearch and Development Program. Contract AT(30-1)-
25678, 103p. (EURAEC-396)

‘The elfective resonance integral was measured for U
metal and uxide rods of varfous diameters. Three dif-
ferent experimental metheds —activation, static reac-
tivity, and oscillation—were used, and the following
consistent results were obtained: UB% RI=2.4 +
26.2 v3/M and U3 0,: RI= 0.8 + 28.2 V5/M. The Doppler
broadening effect was measured up to 600°C for U and
up to 1000°C for U 0O,. The results are in good agree-
ment with the previous measurements of Hellstrand.
Measurements of the Dancoff effect for both HyO~ and
D,0-moderated lattices are consistent with the Bell ap-
proximation. (auth)

50.

12768 THE POTENTIAL OF PLUTONIUM AS A FUEL
IN NEAR-THERMAL CONVERTER REACTORS. Karl H.
Puechl (Nuclear Materials and Equipment Corp., Apollo,
Penna.), Nuclear Sci. and Eng., 12: 135-50{Feb. 1962),
(NUMEC-P-26)

The potential of plutonium as a fuel in near-thermal con-
verter reactors is investigated. Over certain ranges of
fuel loading and/or moderation, it is shown that the effective
absorption cross section (averaged over the entire neutron
spectrum) of Pul?? decreases with fuel burnup; i.e., de-
creases with the associated softening of the neutron
spectrum. The plutonium, therefore, behaves as a self-
stabilizing or self-compensating fuel with the decrease in
Pu?¥ cross section balancing fissionable material burnup
and fission product build-up. Thereby long core lives are
attainable with nominal shim control requirements. The
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strong neutron temperature dependence of the effective
Put® absorption cross section also results in a highly
negative temperature coefficient of reactivity and thereby
in the feasibility of spectral shift shim control. Economics
evaluation indicates that fuel cycle costs of between 1.5 and
2.5 mills/kw-hr may be attainable with these plutonium
fueled systems. (auth)

51,
26519 GROUP CROSS-SECTIONS FOR FAST REAC-
TORS. P. F. Zweifel and G. L. Ball (Atomic Power Develop-
ment Associates, Inc., Detroit). p.189-205 of ‘¢ Physics of
Fast and Intermecdiate Reactors. Vol. 1.”* Vieana, Interna-
tlonal Atomlic Energy Agency, 1962. (In English)
Multi-group-~diffusion equations are glven, and the correct
form of tho group cross sections I8 discussed. The average
transport cross section may be written to a certain approx-
{mation in terms of an average mean free path., The calcu-
lation is lengthy because it {8 not amenable to expression
in terms of elemental averages; inequalities are proved
which simplify the averaging procedure required. The use
of the same set of group-averaged cross sections for all
fast reactors is invalid {f the spectra in different reactors
are dissimilar and if the cross-sections vary rapidly over
the group, conditions which frequently hold. An iteration
procedure {8 described by which the correct averages are
found; It ls used to determine the sensitivity of reactor cal-
culations to spectral effects. In transport calculations such
as S,, averages must be made over angle and energy. Since
the flux 18 non-separable in angle and energy, care is nec-
essary to avold erroneous results. The S, equation is stud-
led {n terms of a simple model, and a criterion is derived
which may prove useful in determining the importance of
angular nonseparabllity in reactor calculations. A consist-
ency relation among group-diffusion coefficients, slowing-
down power and absorption cross-sections is derived from
neutron-conservation arguments. A definition of group ab-
sorption cross section in terms of effective resonance in-
tegrals is not correct; {t must be modified according to the
type of multi-group scheme used. {(auth)

1963

524

19264 THE RATIO OF NEUTRON CAPTURE TO FIS-
SION FOR URANIUM-235. M, J. Cabell and L. J. Slce
(Atomlc Encrgy Resecarch Establishment, Harwell, Berks,
Eng.). J. Inorg. Nucl. Chem., 24: 1493-1500{Dcc. 1962).
(AERE-3986)

Alpha (the ratdo of ncutron capture to fission) for Y2¥®
was measured at ninc different points along a flux scanning
tube of the reactor PLUTO. Experimental valucs for o
varied from 0.178 to 0.189. Correcting all the results to
2200 m/scc ncutrons gave a mean value for ag of 0.1725 &
0.0034 (standard error), a result in cxcclient agreement
with present recommended values. {(auth)
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53.

28277 THE RATIO OF THERMAL NEUTRON CAP-
TURE TO FISSION FOR %pu, M. J. Cabell and L. J. Sle¢
(Atomic Energy Research Establishment, Harwell, Berks,
Eng.). J. Inorg. Nucl. Chem., 25: 607-14(June 1963).
(AERE~-R-4173).

Alpha, the ratio of neutron capture to fission, for put¥
was measured at seven different points along a flux scan-
ning tube of the PLUTO reactor. Highly-enriched put®
samples were also irradiated to make allowance for the
destruction of this nuclide. Experimental values of a fur
Pu® varied from 0.458 to 0.470. Correcting all results 1
2200 m/sec neutrons gave a mean value for «q of 0.370 ¢
0.008, a result that is in excellent agreement with presett
recommended values, but does not include uncertainties 7
the g and s values for neutron capture and fisafon. (aut™

5he

702 (ANL-6617) A CRITICAL COMPARISON OF
MEASURED AND CALCULATED FISSION RATIOS FOR
ZPR-1II ASSEMBLIES. W, G. Davey (Argonne National
Lab,, Idaho Falls, Idaho). Sept. 1962, Contract W-31-
109-eng~38, 35p. -

A critical comparison of measured and calculated central
fission ratios for 18 ZPR-III fast reactor assemblies was
made with the object of examining the accuracy of compu-
tation of spectra and of the {ission cross sections used.
This comparison uses fission ratios measured with Kirn
absolute fission chambers and computed with ANL cross
gection Set 635. The Kirn chambers and experimental
technique are described. It is shown that ratios measured
with threshold detectors must be corrected for the effects
of inelastic scattering in the chamber walls. Possible
sources of error in the experimental technique are dis-
cussed, and experimental evidence for the validity of the
method {8 presented. The derivation of ANL Set 635 is
described. It is shown that Set 635 is a modification of the
Yiftah, Okrent, and Moldauer ANL Set 135 and that the
central spectra and fission ratios calculated with the two
sets are generally similar. The U and U™ fisslon cross
sections are not given in Sets 135 and 635; these were taken
from ANL Set 179, The measured and calculated fission
ratios obtained with U™, U”‘. uss, Uz“, U"“, Pu’“, and
Pu?® were compared, both to search for trends which
might occur with progressive changes in spectra, and also
to determine the accuracy of prediction of ratios. It was
found that the calculated relative fission rates of Pu®® and
U™ are within about :1’/,% of the measured values, and the
calculated rates for Pu?%®, U™, and U relative to either
Pu?® or U are within 34 to £5% of the measured vaiues.
However, calculated fiseion rates for U and UM are
about 6% low and 8% high, respectively, relative to those
of the other five isotopes. (auth)

55.

12773 (ORNL-3360(p.51-63)) THE MEASUREMENT

OF o AS A FUNCTION OF ENERGY. G. deSaussure,

L. W. Weston, et al. (Oak Ridge National Lab., Tenn.).
The ratio, a, of the capture cross section to the fission




cross section of U® wag measured at neutron energies of
30 and 65 kev. The results, o= 0.372 + 0.026 at 30 + 8 kev
and a = 0,315 + 0.06 at 64 + 20 kev, are in agreement with
previously measured values. The capture cross section of
UB® was also determined —0.531 barn at 30 kev and 0.340
barn at 64 kev, values which are in agreement with pub-
lished data. (auth)

56,

24837 (WAPD-BT-28(p.21-6)) USE OF GADOLINIUM
SEPTA IN SLAB CORES. J.J. Kepes and J, A. Mitchell
(Westinghouse Electric Corp. Bettis Atomic Power Lab,,
Pittsburgh), (WAPD-T-1451)

The nuclear characteristics of gadolinium in septa form
were predicted and compared to experiment in three criti-
cal assemblies. These cores were designed to provide
different spectral environments for sheets of 4.3 wt % gad-
olinjum in zirconium, Two diffusion theory models were
examined. A variational method predicted the k.4 to within
+0.3% and —1.4%, whereas an iterative treatment waa 1% to
2% low. (auth)

57.

19549 (HW-75007(Paper 14)) THE PHYSBICS OF PLU-
TONIUM IN FAST REACTORS, D, Okrent (Argonne Na-
tional Lab., 111.) and F. W. Thalgott (Argonne National Lab.,
1daho Falls, Idaho). 33p:

A review of the Pu behavior physics assoclated with
medium and large fast reactors is presented. The relative
reactivity worth and breeding potential of the various Pu
isotopes are deduced from examination of pertinent cross
sections. This information is used as a basis for examina-
tion of a broad range of fast reactors. Other discussion ia
concerned with Doppler effect, Na reactivity coefficient,
selected kinetics, and reactor safety. (J.R.D.)

58,

22759 (GEMP-173) NINE AND SIXTEEN GROUP
CROSS SECTIONS FOR REACTOR ANALYSIS. C. S.
Robertson and E, M. Benson (General Electric Co. Flight
Propulsion Lab. Dept., Cincinnatt). Jan. 7, 1963, Con-
tract AT(40-1)-2847. 35p. ’

Nine and sixteen group cross sections for use {n trans-
port theory codes are listed, Elements Included are H,
Be, B, C, O, Al, T{, Cr, Mn, Fe, Ni, Co, Y, Zr, Nb, Mo,
Eu, Gd, Ta, W, Re, Th, U, and Pu. A discussion of the
format and the method used to process these {s {ncluded.
(auth)

Cross Sections 56-61

1964
59+

17287 (NP-13666) GRUPPOVYE KONSTANTY
BYSTRYKH I PROME ZHUTOCHNYKH NEITRONOV DLYA
RASCHETA YADERNYKH REAKTOROV. (Group Constants
of Fast and Intermediate Neutrons for the Designing of Nu-
clear Reactors)., L. P. Abagyan, N, O, Bozazyants, L, L.
Bondarenko, and M, N, Nikolaev (U.S.8.R. Sovet Ministrov.
Gosudurstvennyi Komitet po Ispol’zovaniyu Atomnol En-
ergil). 1962, 243p.

Multigroup constants for fast and intermediate neutrons
are complled, and new data on neutron interactions with
ouclel are included. The principle of utilizing muitigroup
constants, selection of energy groups, averaging of macro-

scopic cross sections, averaging effective cross sections,
constderations of resonance effects, and determination of

moderator cross section are discussed, A review is given
on fission cross sections mean numbers of secondary neu-
trons, spectra of fission neutrons, capture cross sections
and elastic and fnelastic scattering, Tables of group con-
stants and fission spectra for reactor materials are in-
cluded. 578 references, (R.V.J.)

60.
330M1 (A/CONF.28/P/259) PHYSICS OF FAST REAC-
TORS. R. Avery {Argonne National Lab.. I11.), H. H. Hum-~
mel. R. N. Hwang, D. Meneghetti. P. A. Molduuer, A. B.
Smith. P. Greebler, and J. B. Nims. 17p.
Frepared for the United Nations Third Internattonal Con-
ference on the Peaceful Uses of Atomic Energy, 1964.
Developments in methods used to study the physics of
fast reactors are reviewed. The status of experimentally
obtained cross section data and of cross section theory is
considercd. Some representative values and the methods
used to obtain multigroup constants based on the latest mi-
croscopic data are presented and described. Experimental
results for a representative set of ZPR-III agsemblies were
compared with calculations based on these latest multigroup
‘constants. The sodium void coefficient and the Doppler ef-
fect are discussed. (M.C.G.)

61.

24852 MEASUREMENTS OF BUCKLING AND REL-
ATIVE REACTION RATES IN SOME PLUTOMIUM-
GRAPHITE ASSEMBLIES. D. H. Carter, W. G. Clearke,
C. Hunt, 3. Marshall, D. B. McCulloch, J. E. Sanders, and
C. R. Symons {Atomic Energy Establishment, Winfrith,
Dorset, Eng.). J. Nucl. Energy, Pt. A & B, 18: 105-24
(Mar. 1964). (AEEW-R-~201)

The materials bucklings of a serles of plutonfum-—
aluminum alloy-fueled, graphite-moderated assemblies
were measured, the carbon/plutonium ratto ranging from
14,520 to 2420. Fission ratios of ¥'pu, ¥5¢, and % in
the assemblies were obtained using small fission cham-
bers. On one of the systems, experiments were extended
up to a temperature of 370°C. The experimental data were
compared with the predictions of a 43~group diffuston~
theory code. Agreement between predicted and measured
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bucklings is good over the whole range of composition,
within the limits of experimental error, which are equiva-
lent to an uncertainty of about +2 per cent in reactivity.
The spectrum-sensitive 33*Pu/?%U fission ratios were ¢
to 9 per cent higher than those calculated from the multi-
group spectra. Comparison with further results from an
assembly loaded with 2%U in similar configuration, leads
to a ratio of the 2200 m/sec n-values of 2¥Pu and ¥y of
1.02 % 0.02. (auth)

62,

1024 (TID-19594) MEASUREMENT OF «, THE
RATIO OF THE NEUTRON CAPTURE CROSS SECTION.
T0 THE NEUTRON FISSION CROSS SECTION, FOR U?%

IN THE ENERGY REGION FROM 4 ev TO 2 kev,

G. de Saussure, L. W, Weston, R. Gwin (Oak Ridge Na-
tional Lab., Tenn.); J. E. Russell, and R. W, Hockenbury
(Rensselaer Polytechnic Inst., Troy, N. Y.). [1962]. Con-
tract AT(30-3)-328. 56p.

The ratio (o) of the neutron capture to the neutron fission
cross section for U’ was measured for neutron energles
from 4 ev to 2 kev using a pulsed neutron source. A multi-
plate fission chamber was placed in the center of a large
liquid scintillator. The gamma rays emitted by the U of
this chamber, following a neutron absorption, were de-
tected with high efficiency by the scintillator; fission frag-
ments were detected by the fission chamber. After various
background and efficlency corrections, o was obtained as
the ratio of the count rate of the scintillator in anticoinci-
dence with the fission chamber to the count rate of the
scintillator in coincidence with the fission chamber. The
o's obtained were used to compute n from 4 to 24 ev, {n
good agreement with direct measurements. (auth)

63.

36786 (UCRL-7827) A NEW DERIVATION OF MULTI-
GROUP CROSS SECTIONS FOR BeO- AND GRAPHITE-
MODERATED SYSTEMS, R. J. Doyds and E. H. Canfield
(California. Univ., Livermore. Lawrence Radiation Lab.).
Apr. 28, 1964, Contract W-7405-eng-48. 175p.

Multigroup (18-group) diffusion equation cross sections
are rederived using updated numerical techniques and re-
cent basic cross-section measurements, The basic series
of Spade (BeO-moderated) and Snoopy (graphite-moderated)
critical assemblics are calculated using these group con-
stants, and the results are compared with those from ear-
lier compilations. (auth)

L J
28564 (CONF-446-5) A MEASUREMENT OF a FOR
U-235 IN THE EPITHERMAL REGION. L. J. Esch,
F. Feiner, 4. L. Mewherter, A. F. Heitcamp, and H. M.
Eiland (Knolls Atomic Power Lab., Schenectady, N. Y.).
{1963). Contract [W-31-109-eng-52]. 12p.

From the American Nuclear Society 10th Annual Meet-
ing, Philadelphia, June 1964.

The accurate integral mcasurement of «, the capture-
to-fission ratio, for ¥y was experimentally determined
for samples containing only 0.095 ppm ¥y, (R.E.U.)
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65.

36582 DISTRIBUTION OF THE RATIO OF CAPTURE
10 FISSION CROSS SECTION FOR ***Pu ACCORDING TO
HEIGHT IN THE BR-5 REACTOR. V. 1. Ivanov, N. N. Krot,
and G. N. Smirenkin. At. Energ. (USSR), 16: 497-500(June
1964). (In Russian)

A study was made of the distribution of the capture to
fission ratio oy/m, for ¥'py according to height in the BR~5,
The distribution of capture reactions was measured by de~
termining py, ag a function of the spontaneous fission rate
in plutonium samples irradiated by an integral flux of 10!
to 102 n/cm?. Almost isotopically pure Mpy, Y¥py content
w5 x 107%%) was used as the initial material, Values of 8
s a function of increasing distance from the reactor center
increased from 0.1 to 0.8, Data corresponding to an equi~
librium neutron spectrum in the active zone and in an ex-
ternal region of the reflector agree with results of mea-
surements of o, and o for monoenergetic neutrons. (tr-auth)

66,

4525 (BNL-7349) TOTAL NEUTRON AVERAGE
CROSS SECTIONS IN THE kev REGION AND THE OPTICAL
MODEL. A. P. Jain, R, E. Chrien, J. A. Moore, and H, Pa-
levaky (Brookhaven National Lab., Upton, N. Y.). [Sept. 10,
1963]. Contract [AT(30~2)-Gen-16}. 4p. (CONF-327-3)

From Topical Conference on Compounds Nuclear States,
Gatlinburg, Tenn., Oct. 1963.

The average total neutron cross sections for Nb, Mo, Rh,
Ag, Cd, and In are measured at 10 to 100 kev, and the values
obtained are used to calculate the optical-model parameters
of the nuclel. The neutron energies used fall in the region
of the P-wave giant resonances in these nuclei. (T.F.H.)

67.
25249 METHODS FOR THE DETERMINATION OF 53p
AND 6% BASED ON CHEMICAL SEPARATION OF Np**
AND Mo" FROM URANIUM AND FISSION PRODUCTS. §.0.
Larvin (Nuclear Research Center ‘‘Democritus,’’ Athens),
p.161-79 of **Exponential and Critical Experiments. Vol
1.'" Vienna, Interhational Atomic Encrgy Agency, 1964.
Methods are presented for the measurement of o™ and
6%, The methods for p", the ratio of cpicadmium to sub-
cadmium capture of neutrens in 28U, is based on the chem-
ical separation of neptunium from uranium and fission
products in two fuel samples, one irradiated in the lattice
under study and one in a pure thermal neutron flux. The ir-
radiations are normalized by means of auxiliary dyspro-
sium foils. A description of the separation procedure and
measuring technique is presented together with some ex-~
perimental values found for D;O-moderated lattices studied
in the NORA zero-power reactor. The method for 6%, the
ratio of the fission rate in 2% to that in ***U, {s based on
the chemical separation of YMo from uranium foils of dif-

[ferent enrichment, irradiated in the lattice under investi-

gation. A description of the irradiation and separation pro-
cedure is presented together with experimental results
obtained in D;O-moderated lattices studied in JEEPNIK, a
miniature exponential facility, (auth)



68,

38013 (A/CONF.Z8/P/368) EXPERIMENTAL STUDIES

ON FAST-NEUTRON REACTOR PHYSICS. A. [. Lefpunskil,

I. I. Bondarenko, O. D. Kazachkovskil, et al. (U.S.S.R.)., May
1964. 24p.

An experimental study was made of some problems of fast-
neutron reactor physics. The studles continue a series of
experiments on fast reactor physics that has been carricd out
at the Physical-Encrgy Institute since 1950. The following
problems are considered: refinement and development of
multigroup cross-section scts for nuclear rcactors calcula-
tion; studies of ncutron propagation in large blocks of ma-
terial performed on BR-I reactor are described; the BFS
reactor for large fast-ncutron critical assembly investiga-
tions; and radiative-capture cross-section measurements on
fissionable isotopes for ncutron spectra of the BR-5 coro and
reflector. (auth)

69.

30957 {AEEW-R-318) MEASUREMENTS OF BUCK-
LING AND Pu239/U235 RELATIVE REACTION RATES IN
AN UNDERMODERATED GRAPHITE ASSEMBLY FUELLED
WITH HIGHLY ENRICHED U235 AND Pu239. E.J.
Maunders (United Kingdom Atomic Energy Authority.
Reactor Group. Atomic Energy Establishment, Winfrith,
Dorset, England). Apr. 1964, 39p.

As part of a general program of work on intermediate
reactor assemblies, a series of measurements were made
{n a subcritical plutonfum-fueled, graphite moderated sys-
tem tn which S, the ratio of moderator to fissile atoma,
was 920, and in a % fueled system in which S was 440, to
determine the flux fine-structure, the material buckling,
and the relative *Pu/?5U reaction rates. Predictions of
material buckling and the shape of the neutron energy spec-
trum were made using a Parks scattering kernel, a Scho-
{ield scattering kernel, and a Free Gas Model together with
what 13 basically OCUSOL (See AN1, 5800) group-averaged
nuclear data, and also with the point tabulated data from the
Winfrith Nuclear Data File. Unfortunately, the latter does
not give a good representation of the cross section between
4 and 60 ev. The P°Pu/B%U relative reaction rates pre-
dicted by the Parks model using OCUSOL group-averaged
data are In good agreement with the measured values in
both agsemblies although the values predicted by the other
models using this data are not very different. With the
Winfrith Nuclear Data File, discrepancles of as much as
207 arise between predicted and observed values of this
reactton rate ratto. With OCUSOL data, satisfactory agree-~
ment {s obtained between predicted and observed values of
B2, for the ¥*%U fueled assembly, but for the ¥**Pu fueled
18sembly better agreement was found when the n value for
the ¥pu was Increased by 25% at energies sbove 10 ev.
For both assemblies using the Winfrith Nuclear Data File
leads to values of B!, up to 6% lower than those predicted
using OCUSOL data. (auth) ‘

Cross Sections 68-72
70.

30707 (AECL-1965) A DETERMINATION OF THE
RATIO OF CAPTURE-TO-FISSION CROSS SECTIONS OF
U®%.  A. Okazaki, M. Lounsbury, R. W. Durham, and L H.
Crocker (Atomic Energy of Canada Ltd., Chalk River, Ontl.
Apr, 1964, 14p.

The capture-to-fission cross section ratio, a, for ¥
was determined for two samples of 2¥U - Al alloy irradiated
to 2.03 and 2.26 x 102! neutrons/cm? in the NRU reactor.
The changes in isotopic and total uranium content with {rrs-
diation were determined by chemical and mass spectro-
metric analysis. The value of «, obtained from these mes-
surements is 0.1718 + 0.0006, which is 2.5% lower thun tbe
weighted mean of other recent measurements. (auth)

Tl.

38452 GRAPHITE EXPONENTIAL ASSEMBLY.
T. Rzeszot, E. Warda, H. Markovic, and S. Takae. Rev.
Phys., Acad. Rep. Populaire Roumaine, 6: Suppl., 415-22
(1961). .

An exponential assembly s described, and buckling el
diffuston length measurements with it are reported. The
device consists of a graphite cube 240 cm on a stde with
100 fuel channels 60 x 60 mm, lattice constant 240 mm,
and 26 measurement channels 30 x 30 mm. The cube is
covered with cadmium foll. There Is 2088 kg of natural
U in rods 27.2 x 300 mm {n a can 1-mm thick. The valuc
of L obtaincd Is 48.4 cm. From the buckllng experiment
the dimension of a cubic critical reactor is 734 + 14 cm.
(T.R.H.}

72,
33030 - APPLICATION OF THE PULSED-NEUTRON
TECHNIQUE TO CRITICAL AND SUBCRITICAL ASSENM-

BLIES. M. Sagot, H. Tellier, R. Jacquemart, and J. Krem-
ser (CEN, Saclay, France). p.163-8Y of ‘*Exponential and

Critical Experiments. Vol. IIl."* Vienna, International
Atomic Energy Agency, 1964. (In French)

The pulsed-neutron technique was used In diffcrent critj-
cal experiments. This technique s particularly interesting
since it can he used without altering the reactor structurus,
Its application requires only a time selector :ind pulsed
gources which, because of their low density, are Introduced
on a small scale into the reactor or its reflector. The tech-
nique can be used to measure the neutron lifetime and cali-
brate control rods quickly and in perfectly safe conditions.
Two different Rubeole cores were studied in a critieal ex-
periment with a beryllium - oxide moderator and slightly
enriched uranium-oxide fuel, and the negative importance
function was measured in different arrays: (a) reduction in
the volume of the nonreflected core; (b) introduction of
cadmium control rods; (c) unloading of peripheral fuél; and
(d) fuel replacement. Other experiments reported {Alize:
light water and uranium enriched to 90%; Aquilon: heavy wa-
ter and natural uranium; Marius: graphite and natural ura-
nium) show that the technique is applicable to natural-
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uranium reactors. Using a nonportable neutron generator,
the same technique was employed to measure graphite diffu-
sion parameters, The buckling range was between 7 m™ and
155 m~2 and the following results were obtained: diffusion
coefficient Do = (2.19 & 0,03)10° cm? sec™!; cooling coeffi-
cient C = (37.9 + 4)10% cm' sec™!; and graphite anisotropy
Dy, /D, = 1,017 & 0,008, These results are compared with
those obtained by others, (auth)

73

15476 SOME PROBLENMS IN THE CALCULATION OF
HYDROGENOUS SYSTEMS. L. K. Shishkov and A. F.
Piskunkov, Nekotorye Vopr. Inzh. Fiz., No. 4, 14~-33(1963).
(In Russian)

Starting with the Boltzmann equation in the diffusion ap-
proximation, the scattering by hydrogen was treated
separately from the scattering by all other nuclei, which
were consldered as ‘'heavy’’ for this purpose. The resuit-
ing equations were then put into the multigroup (in lethargy)
form including inelastic scattering and using the fission
spectrum as the source. The final results treated hy-
drogenous media in either the P, approximation or ina
“transport’’ approximation. The connectlon with the
‘moment method’’ was developed. The criticality prob-
lem is discussed formally using the matrix method. A
discussion of the extrapolation length as a lethargy group
quantity is presented. Results of flfteen-group calculations
are presented in both approximations for the crittcal radius
of an assembly based on a core consisting of a UO;Fy—
water solution with enriched uranium and compared with
the experimentally determined dependence of the radius
on hydrogen concentration. Similarly in a nine-group
calculation the results from the two approximations for
the age to 1.4 ev from {ission in water—iron mixtures of
various compositions are compared with experimental re-
sults. Twalve tables glving the group cross sections for
several slements, especially hydrogen, are included in the
appendix. (TTT)

The

21598 (IA-899) INELASTIC SCATTERING MATRICES
FOR FAST REACTOR CALCULATIONS. G. Szwarcbaum,
M. Sieger, and 8. Yiftah (Israel. Atomic Energy Com-
mission. Soreq Research Establishment, Rehovoth). Deec,
1963. 31p. .

By minimizing the x* function, improved values are ob-
tained for the parameters of three formulas for nuclear
temperatures (the formylas of Weisskopf, Bethe and Lang-
Le Couteur). A comparison of the improved formulas
shows that all fit the experimental data equally well and
yield lower vaues for the nuclear temperature. On the
basis of the improved Weisskopf formula, new multigroup
inclastic cross sections are calculated and used in the
calculation of several fast assemblies. The calculated
critical masses are generally in slightly better agreement
with experiment. An explanation of thils effect is given,
(auth) '
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38307 (A/CONF.28/P/511) INELASTIC SCATTER-
ING OF HIGH-ENERGY NEUTRONS IN FAST REACTORS,

G. Szwarchaum, M, Sicger, and S, Yiftah (Israel. Atomic
Energy Commission, Sorcq Research Establishment,
Rchovoth). May 1964. 20p. '

For neutrons above L or 2 Mev, inelastic scattering is
described to a good approximation by an evaporation for-
mula, It Is necessary to find fitting values for the nuclear
temperature at various energies and for a wide range of
nuclides. The forinulas for the nuclear temperature, 0,
are obtained as derivatives of the formulas for the aver-
age level spacing, D. Usually, first parameters appearing
{n the formula for D arc fitted to the expcrimental data,
and then the formula for the nuclear temperature is de-
rived. It is advantageous first to devive the formula for 9,
{n which only onc parameter i8 involved. The fit with ex-
periment is done for paramcters in the formulas. resuiting
from the three must common formulas for D —those of
Weisskop!, Bethe and Lang-Le-Couteur, This is done by
minimizing the y? function. Comparison of the improved
formulas shows that all describe equally well the experi-
mental data and yield lower values for the nuclear tem-
perature. On the basis of the improved Weisskop{ formula,
new multigroup inelastic cross sections are derived and
used in the calculation of several fast assemblles, The cal-
culated critical masses are generally {n slightly better
agreement with experiment than previous calculations,
(auth)

76,

4532 (EANDC-33U(p.64-86)) NEUTRON CAPTURE
IN U™ AND THE RATIO OF CAPTURE TO FISSION IN
U, 1. W. Weston, G. de Saussure, and R. Gwin (Osk
Ridge National Lab., Tenn.).

Large liquid scintillator tanks have been applied to the
measurement of the capture croas section of U™ at 30 and
64 kev, and the measurement of the ratio of capture to fis-
slon in U™, The ratio of capture to fissfon in U 1a
studied over a wide neutron energy range (4 ev to 700 kev)
by two different methods. (auth)

77

34886 RATIO OF CAPTURE-TO-FISSION IN U™ AT
kev NEUTRON ENERGIES. L., W. Weston, G. deSaussure,
and R. Gwin (Oak Ridge National Lab., Tenn.). Nucl. Sei.
Eng., 20: 80-7(Sept. 1964).

The ratio of the neutron-capture cross sect{on to the fis-
sion cross section (a) for 85y was measured for incident
neutron energies from 12 to 690 kev by a large gadolinium-
loaded liqutd-scintillator technique. Additional measure-
ments at 30 and 64 kev were made by a method using a
liquid scintillator and a fission chamber. The experimental
values of a can be approximately described by a linear de-
creagse from 0.374 at 10 kev to 0.177 at 210 kev, followed by
a less rapid linear decrease to 0.095 at 700 kev. The re-
sults of these experiments are consistent and in reasonable
agreement with other reported values of & in this energy
range. (auth)



78,

38249 {A/CONF.23/P/510) NUCLEAR CROSS SEC-
TIONS FOR FAST REACTORS. S. Yiftah and M. Sleger
(tsrael. Atomic Encrgy Commission, Tel-Aviv), May
1964. 16p.

The 16-group YOM cross scction set for fast reactor
analysis is reviscd. A revised 16-group cross scction set
takes account of: new information on neutron angular dis-
tributions, modificd inclastic scattering matrices nccesst-
tated by differcnt nuclear temperatures and statistical
model caleulations, modified capture cross scctions of the
fissile nuclides, modified ~ culues of uranlum-235. and
modilicd cross scction values. An extension of the 16-group
set to a 20-group set by adding 4 groups in the 2~ 14 Mev
range is prescated. Thus, taking fnto account the (n,p),
(n,a) and (n,2n) reactions. A detailed study i{n 14 Mev
will facilitate analysis of experimental results obtained
with pulsed neutron sources. A finer group structure above
the uranium-238 fission threshold enables study of the fing
structure of the {lux in this region.” Another extension of
the YOM set, below the present boundary of 0.5 kev, le in
progress. This will enable spectrum analysis of neutrons
in blankets and in Doppler calculations. (auth) '

79

21168 {GEMP-223) NINE- AND SIXTEEN-GROUP ~
CROSS SECTIONS FOR TUNGSTEN. J. W. Zwick and

A. Prince (General Elcctric Co., Advanced Technology
Services, Cincinnati). June 3, 1983, Contract AT{40-1)-
2847. 31p.

Revised neutron cross sections of natural tungsten are
presented in the nine- and sixteen-group formats for use
in trangport theory codes S-VIII, 8-X, S-XI, and TDC re-
actor nuclear calculations. The method employed in pro-
cessing of the cross sections is outlined. The source of
data are summarized, and a tabulation of cross gection
point-values for use in other calculations is included. .
{auth) '

80,
21170 (GEMP-279) NEUTRON CROSS SECTIONS
FOR TANTALUM IN THE NINE-ENERGY-GROUP FOR-
MAT. J.W. Zwick (General Electric Co. Advanced Tech-
nology Services, Cincianati). Apr. 6, 1964. Contract
AT(40~1)-2847, 5p.

Neutron microscopic cross sections {or tantalum are
presented in the nine~-group format. (auth)

1965
8l.

35440 TIME-OF-FLIGHT MEASUREMENTS OF NEU-
TRON SPECTRA FROM THE FISSION OF U®5, y2, AND
pul’t. Barnard, E.; Ferguson, A. T. G.; McMurray,
W. R.; Van Heerden, 1. J. (Atomic Energy Research
Establishment, Harwell, Berks, Eng.). Nucl. Phys., 71:
228-40(1965).

The energy spectra in the range 100 kev to 9 Mev of the,

Cross Sections 78-84

neutrons emitted in the fissfon of 38U by 2.086 and 4.908
Mev incident neutrons were measured with a time-of -
flight technique in conjunction with a multi-plate fission
chamber. The experimental arrangement is described and
possible errors discussed. The fission neutron spectra
obtained from the slow neutron fission of ¥%U and 29Pu
were also measured. These results and other published
data are summarized and compared with the predictions
of statistical theory. (auth)

82,

29329 MEASUREMENT OF FAST-FISSION RATIOS
IN NATURAL URANIUM. C. B. Bigham (Atomic Energy
of Canada Ltd., Chalk River, Ont.). Trans. Am. Nucl.
Soc., 8: 268-9(May 1965).

a3.
18734 (CEA-R-2455) MESURES D’INDICES DE SPEC-
TRE DANS LES MILIEUX MULTIPLICATEURS HOMO-
GENES. (Measurements of Spectral Indices in Homoge -
peous Multiplying Med{a). Jean-G. Bruna, Jean-Paul
Brunet, Christian Clouet d’Orval, Jacques Kremser, Jean
Moret-Ballly, Henry Tellier, and Philippe Verriere (Com-
mipsarlati I'Energie Atomique, Saclay (France). Centre
d’Etudes Nucléaires). Sept. 1964. 57p. Dep.(mn).
Methods for computation of spectra in light water are
available, and it is interesting to carry out at the same
time experimental studies of simple media (such as solu-
tions of fisslonable salts) which allow quite direct com-
parisons with computed values. The spectral indices
measurements were made with two small fission chambers,
one containing deposited plutonium, the other deposited
uranium-235. Thelr response, when neutron spectrum is
modificd, allows the epithermal part of the flux to be
studied. The media studied with these chambers are fis-
sionable solutions (of plutonium or 90 percent enriched
uranium) which were made critfcal {n bare cylindrical
geometry in the ALECTO reactor. {f the ratio of the cham-
bers is normalized to unity in a Maxwell spectrum, then
the noted variation of the ratio of the counts Pu chamber/
U-235 chamber reaches 1.4 in the range of the studied con-
centrations. (auth)

84,

10300 CAPTURE-TO-FISSION RATIOS OF U2, y3s,
U2% AND Pu?? IN EBR-I[, MARK I1f. Carl E. Crouthamel
{Argonne National Lab., Hi1,), Donald C. Stupegia, Peter
Kafalas, and Charles M. Stevens. Nuel. Sci. Eng., 21
179-85(Feb. 1963).

In order to compare the breeding capabllitics of the
major nuclear fuels in the spectrum of a fast-brecder re-.
actor, integral measurcments were made for the ratio of
their capture and fission cross sections fn the thivd load-
ing of the First Experimental Breeder Reactor (EBR-I,
Mark 11I). The capture-to-fission ratio was determined as
a function of position in the reactor for 233y, 3%y, and B*py
In addition, for U the ratio of (n,2n) and fission cross
sections was determined. Further, for 2% the following
cross-~scction ratios were determined: any(”’U)/o((X) and
ag(338U)/0; (X), . where o¢(X) vefers to the fission cross sec-
tions of 23y,: 335y, and ¥y, The capture-to-fission ratio
results for the three primary fisstle species were com-
pared with calculations based upon 16-group neutron diffu-
sion theory using two different sets of monoenergetic neu-
tron cross sections, and the agreement is good. The
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present data show that of the three major fissile species,
41'py has the highest value of n—1, the maximum number
of neutrons available for breeding, for each fissile nu-
cleus consumed. (auth)

85,

47944 (ANL~7034) THE RATIO OF 3%y CAPTURE
AND 3%( FISSION CROSS SECTIONS IN FAST REACTORS,
Davey, William G. (Argonne National Lab,, Idaho Falls,
Idaho). May 1965, Contract W-31-109~eng-38, 31p.
Dep. mn; CFSTI $2.00 cy, $0.50 mn,

An activation technique was developed for the measure-
ment of the ratio of the capture cross section of 238U and
the fission cross section of 235U in zero-energy fast reac-
tors. This work was initiated because of the long-standing
discrepancy between calculated values of this ratio and
radiochemically measured values. The new technique is a
direct counting method which does not {nvolve chemical
scparation in any way., Measurements were made in four
ZPR-1 fast reactor assemblies, two with hard spectra and
two with soft spectra. In all four cases the measured ratio
was slightly (4%) higher, on the average, than the calculated
value. This i8 in strong contrast with the past radiochemi-
cal measurements in ZPR-3 assemblies, which gave values
16% less than calculation. The present measurements,
therefore, support the general correctness of the caleu-
lated ratio, and hence indicate that there are no gross
errors in the assumed average microscopic values of the
23y capture cross section and the 335U fission cross sec-
tion. (auth)

86.

41749 MEASUREMENT OF THE *U NEUTRON
CAPTURE-TO-FISSION RATION, a, FOR INCIDENT
NEUTRON ENERGIES FROM 3.25 ev TO 1.8 kev.
deSaussure, G. (Oak Ridge National Lab., Tenn.); Weston,
L. W.; Gwin, R.; Russell, J. E.; Hockenbury, R. W. Nucl.
Sci. Eng., 23: 45-57(Sept. 1965). (ORNL-TM-1041).

The ratio of the neutron capture cross section to the
fission cross section, @, for 33U was measured for incident
neutron energies from 3.25 ev to 1.8 kev. A pulsed and
collimated neutron beam was passed through a %U fissfon
chamber placed at the center of a large liquid scintillator,
and both capture and fission events in the chamber were
detected in the scintillator by means of thelr prompt gamma
rays. A fission event was distinguished from a capture
cvent by a coincidence of the scintillator signal with a
signal with a signal from the fission chamber. The values
of « obtained, after various efficiency and background
corrections were applied, are in good agreement with data
derived from other experiments. (auth)

87.

39775 (AEEW-M-513) NEUTRON CROSS~SECTIONS
OF Be9 IN THE ENERGY RANGE 1 Mev TO 15 Mev,
Doherty, G. (Atomic Energy Establishment, Winfrith
(England)). Mar. 1965, 13p. Dep.; BIS, $0.40; HMSO,
2s,

Self consistent neutron cross sections for the energy
range 1 to 15 Mev are tabulated. The cross section for the
(n,2n) reaction in the important energy region 2—4 Mev is
still not well determined but the shape was adjusted to give
agreement with a recent integral measurement, The angu-
lar distribution of elastically scattered neutrons, and the
energy distribution of neutrons from the (n,2n) reaction are
not reviewed. (auth)
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88,

3387 A MEASUREMENT OF ALPHA FOR URANIUM-
233 AND URANIUM-235 IN THE EPITHERMAL REGION.
L. J. Esch and F. Feiner {Knolls Atomic Power Lab.,
Schenectady, N. Y.). Trans. Am, Nucl. Soc., 7: 272(Nov,
1964).

89.

29321 CROSS SECTIONS FOR REACTOR DESIGN,
N. C. Francis {Knolls Atomic Power Lab., Schenectady,
N. Y.). Trans. Am. Nucl, Soc., 8: 214(May 1965).

90.

17233 MULTILEVEL CROSS SECTIONS AND RE-
ACTOR CRITICALITY. M. Goldsmith and N, R, Candelore
(Westinghouse Electric Corp., Pittsburgh). Nucl, Sei. Eng..
21: 576-8(Apr. 1965). (WAPD-T-1719)

The effect of using the approximate Breit-Wigner single-
level formula for representing resonances on criticality
calculations was studied by considering the figsion/absory-
tion ratio in a.pure 35U fuel element. Absorption cross
sections and fission/absorption ratios obtained with the
single-level formula were compared with results obtained
with a multilevel formula. (D.C.W.)

91,
27417 (GA-5944) NEUTRON CROSS SECTIONS FOR
U5, G. D. Joanou and M. K. Drake (General Atomic,
San Diego, Calif.). Dec. 10, 1964. Contract SNPC-27.
141p. (NASA-CR-54263; N65-16203). $4.00(CFSTI).
Experimental and analytical neutron cross sections for

My are tabulated. The data are incorporated into the GAM~
1I slowing-down program and the GATHER-1I thermaliza-
tion program. The neutron energy range studled is that
from 1 Mev to 15 Mev. The results are also presented in
graphical form. (T.F.H.)

92.
35609 (BNWL-84) CRUNCH —A GROUP-~COLLAPS-
ING CODE FOR FAST REACTOR ANALYSIS. Little,
W.W., Jr.; Hardie, R. W. (Battello-Northwest, Richland,
wash, Pacific Northwest Lab.). Apr. 29, 1965. Contract
AT(45-1)-1830. 52p. Decp.{mn); $3.00(cy), 1{mn) CFSTI,
A group collapsing code for condensing fast reactor cross
section data s described. The code uses the fundamental
mode spectrum as a weighting function in computing few-
group cross sections, The input cross sections can have up
to 26 energy groups with 10 downscattering elements, The
collapsed set can contain any number of groups (1 £ n =
number in input set). A FORTRAN IV aource deck listing,
input information, and a sample case are given. (auth)

93.

29540 EFFECTIVE FISSION-RATIO MEASUREMENTS
IN A SERIES OF FAST REACTORS. G, W. Maln, F. H.
Helm, and H. H, Meister (Argonne National Lab., IlL.).
Trans. Am. Nucl. Soc., 8: 242-3(May 1965).



Sh,

3540 CALCULATIONS OF ZPR-1Il FAST ASSEMBLIES
USING A TWENTY-S1X-GROUP CROSS-SECTION SET,

D. Meneghetti and J. R, White (Argonne National Lab,,

1lL.). Trans. Am. Nucl. Soc., 7: 237-8(Nov. 1964),

95.

29200 EVALUATION OF GROUP CROSS SECTIONS
FOR LIGHT REFLECTORS OF FAST REACTORS. David
Meneghett! (Argonne National Lab,, Ill,). Trans. Am,
Nucl, Soc., 8: 247-8(May 1965).

96.

14484 (AECL-2148) A DETERMINATION OF THE
RATIO OF CAPTURE-TO-FISSION CROSS SECTION OF
U2, A, Okazaki, M. Lousbury, and R. W. Durham {(Atomio
Energy of Canada Ltd., Chalk River, Ont.). Dec. 1964.
14p. Dep.; $0.50(AECL).

The neutron capture to fission cross section ratio (o)
for 23U has been determined for two samples of 33U —-Al
alloy irradiated to 2.29 and 2.90 x 102! neutrons/cm? in
the NRU reactor. The changes in isotopic composition and
total uranium content with irradiation were determined by
mass spectrometric and isotopic dilution analyses. The
average value of « obtained was 0.0940 £ 0.0004 for the
{rrudiation in a neutron spectrum having ¢ = 0.022 + 0.004
and T = 40°C. The 2200 m/sec value of ay = 0.00939 +
0.0009 was derived from the measured «. {(auth)

97,

24043 TWENTY-SIX GROUP CROSS SECTIONS. D. M.
0'Shea, H. H. Hummel, W. B, Loewenstein, and D. Okrent.
10p. {CONF-654-T4)

From American Nuclear Society Meeting, San Francisco,
Nov.-Dec. 1964.

The generation of a set of 26 -group neutron cross sec-
tions for analysis of fast reactors is discussed. The evalua-
tion of cross section data for individual {nelastic lcvel ex-
citation, total inelastic cross sections, f{issfon, nuclear
temperature, and capture ts outlined. Cross sections for
both reactor fuel and structural materials are included.
D.C.W.)

3374 . TWENTY-SIX-GROUP CROSS SECTIONS,
D. M. O'Shea, H. H. Hummel, W. B, Loewenstein, and
D. Okrent (Argonnc Natfonal Lab., Ill.). Trans. Am.
Nuel. Soc., 7: 242-3(Nov. 1964).

98.

kx1) INVESTIGATION OF THE RADIATIVE CAP-
TURFE. OF NEUTRONS WITH ENUERGIES UP TO 50 kev.

Yu. P, Popov. Tr. Fiz. Inst., Akad. Nauk SSSR, 24: 111-88
(1964).

The enerpy dependence of the radiative capture cross
sections for Cu, Fe, Pb, and Ni was determined, and the
measured resonance integral of the capture cross section
was compared with calculated and previous experimental
values. The average cross sections for Br, Rbh, Nb, Mo,
¥ato, %Mo, Rh, Ag, In, I, Cs, W, Ir, and Au were ob-
tained; and the encrgy dependence of the rad{ative capture
cross secttons for these nuclet were plotted. Resonance
integrals were tahulated. The dependence of the average
cross scction for 30-kev neutrons on the atomic weight of
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odd-z nuclef was determined, and the average cross sec-
tion was analyzed on the basis of the intecaction of p-
neutrons with nuclel. The capture cross section was
calculated; the experimental and theoretical values were
compared. The average cross sections were also analyzed.
(D.C.W.)

99.

47595 (TID-22141, pp 50-66) NEUTRON CROSS SEC-
TIONS., (Rensselaer Polytechnic Inst., Troy, N. Y.).

The capture-to-fisaion cross section ratio of 35U was
measured, and preliminary values of the neutron resonance
parametera for Hf isotopes were obtained by apalysis of
total cross section measurements on Hf. Neutron scatter-
fog and total croas sections of 23%py, 23y, and 35U were
measured from 10 to 100 ev, The analysis of the cross
section data for enriched samples of 82w, 18w, 18w and
W was almost completed; resonances were identified
and assigned by 1sotopes from 100 ev to 4 kev using a com-
puter program. (D.C.W,)

100,

45244 (AEEW-M-472) A NINETEEN GROUP EX-
TENSION TO THE YIFTAH, OKRENT AND MOLDAUER
CROSS-SECTION SET. Rowlands, J. L.; Wardleworth, D,
(Atomic Energy Establishment, Winfrith (England)). Mar,
1965, 30p. Dep. ma.

A nineteen group extension to the first fourteen groups
of the Yiftah, Okrent and Moldauer corss-section set was
produced. The thirty-three groups cover the energy range
0.414 ev to 10 Mev, the highest energy group being of unit
lethargy width and the remainder of half-lethargy width.
Resonance self-shielding factors at 300°K for 23y, 238y,
2py and X9py are included. They are cast as a simple
formula relating the shielded cross section in each group
g to the cross section at infinite dilution via o,, the total
((:ross section per atom, and two parameters, ay and By
auth)

101,

45250 (BNL-325(2nd Ed.)}(Suppl.2}{(Vol.I0)) NEUTRON
CROSS SECTIONS, VOLUME lII. Z = 88 to 98, Stehn,
John R.; Goldberg, Murrey D.; Wiener-Chasman Renate;
Mughabghab, Said F.; Magurno, Benjamin A.; May, Victo-
ria M. (Brookhaven National Lab., Upton, N, Y.}). Feb.
1965, Contract AT(30-2)-Gen-16, 282p. Dep. mn;
CFSTI $3.00 cy, $1.50 mn,

Neutron cross sections are tabulated and shown graph-
ically for elements having Z = 88 to 98, (T.F.H.)

10480 (CRRRP-1185) THE EFFECT OF NEW DATA
ON HEACTOR POISONING BY NON-SATURATING FIS-
SION PRODUCTS. W. H. Walker (Atomic Energy of Canada
Ltd., Chalk River, Ont.). Nov. 1964, 32p, (AECL-2111),
Dep.; $1.00(AECL).

An Addendum to CRRP-913 and CRRP-1090,

New pseudo-fisaion product ytelds have been calculated
for thermal-neutron fission of U-233, U-235, Pu-239, and
Pu-241, and fast-neutron fisslon of U-238, based on new
input cross section and fission yield data. The input values
were obtained from a review of published yields and cross
sections, including data published since 1960, The effect
on reactor poisoning of three f-active nuclides with rela-
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tively short half~lives are demonstrated. In the case
where these are secondary to & non-saturating primary
figsion product (Pm-148 and Pm-148m) a simplified decay
scheme has been used to include their contribution in the
pseudo-fission product calculations. (auth)

103.
29247 (JINR-P-2024) VZAIMODEISTVIE NEITRONOV
S YADRAMI URANA-235 V OBLASTI ENERGII 0.002-30
Kev. (Reactions of Neutrons with Uranium-235 Nuclei
1t 0.002 to 30 kev). Thih-ti Wang, Yung-chang Wang,
E. Dermendzhiev, and Yu. V. Ryabov (Joint Inst. for Nu-
clear Research, Dubna (USSR). Lab. of Neutron Physics).
1965. 25p. (CONF-650301-35). Dep.(mn).

From Symposium on the Physics and Chemistry of
Fisslon, Salzburg, Austria.

Level parameters, mean fission cross sections, and
radiative capture in neutron reactions with ¥%U nuclei
at 0.002 to 3 kev were measured by a time-of-flight
method using pulsed fast reactor as a resondnce neutron
source. A 2048-channel analyzer with channel width 32,
16, and 8 usec was used for recording energy intervals
at 0.002 to 0.005, 0.005 to 1.5, and 1.5 to 30 kev, respec-
tively, resulting in a resolution of At/L = 0.04 usec/m.
(R, V.J.)

104,

3388 MEASUREMENTS OF THE VARIATION OF THE
RATIO OF THE CAPTURE AND FISSION CROSS S8ECTIONS
OF URANIUM-235. L. W. Weston (Oak Ridge National Lab.,
Tenn.), G. deSaussure, R. Gwin, J. E. Russell, and R. W,
Hockenbury. Trans. Am. Nucl. Soc., 7: 270(Nov. 1864). ,

105,

3476 (IA-980) NUCLEAR CROSS SECTIONS FOR
FAST REACTORS. S. Yiftah and M. Sieger (Israel.
Atomic Energy Commission, Soreq Research Establish-
ment, Rehovoth). July 1964, 11lp. Dep.(mn).

See also A/CONF.28/P/510.

Some revisions to the previously pubiished i6-group
YOM cross section set ure presented, An extension is
made from 16 to 20 groups by additions in the 2 to 14
Mev range. Both sets take account of new information
on neutron angular distributions, modificd inelastic scat-
tering matrices, modified capture cross sections for
fissile nuclides, modified ¥, and modifications for errors
and omissions. The materiais studied are the same as in
YOM, namely: %#2py, Hipy, #0py, BIpy, By, WSy, My,
A2Th, Bi, Pb, Ta, Mo, Nb, Zr, Ni, Fe, Cr, V, Ti, K, Al,
Na, O, C, and B, (R.E.U.)

1966
106,

3398 ANALYSIS AND MEASUREMENT OF PuAl-

POLYETHYLENE SYSTEMS IN THE PCTR. Albertson,
D. G.; Busselman, G.J. (Battelle~Northwest, Richland,
wash,). Trans, Amer. Nucl, Soc., 8: 448-9(Nov, 1965).
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107.
4829 (GEMP-173(Suppl.1)) NINE AND SIXTEEN
GROUP CROSS SECTIONS FOR REACTOR ANALYSIS,
Supplement No, 1, Bermanis, H. L.; Henderson, W, B.j
Robertson, C. 8, Jr. (General Electric Co,, Cincinnati,
Ohio, Nuclear Materials and Propulsion Operation),
Sept. 29, 1966, Contract AT(40-1)-2847, 11p, Dep. mn;
CFSTI $1.00 cy, $0.50 mn,

Additions and modifications to the sixteen group cross
sections listed in the first edition of GEMP-173 dated
January 18, 1963, are reported. (auth)

108,

30342 (AERLE-M-1670) ETA AND NEUTRON CROSS
SECTIONS OF 2%y IFROM 0,03 TO 200 ¢v, Brooks, . D.;
Jolly, J. 5.3 Schomberg, M, G.; Sowerby, M. G.  (Atomic
Energy Rescurch Establishment, Harwell (LEnglancl)).  Feb,
1966, 17p. Dep, mn,

Measured values of eta, o4 and o and derived values of
ac are given for 35U from 0.03 to 200 ev. The averages of
the cross sections and of eta and alpha have been calcu-
lated for a number of energy groups together with various
ratios and integrals of these quantities which are of interest
for reactor design studies. Comparisons are made between
the results obtained in the present experiment and those
from other laboratories. (auth)

109.

15774 MASS SPECTROMETRIC MEASUREMENTS OF
TIHLE RATIO OF THERMAL NEUTRON CAPTURE TO
FISSION FOR #'py, Cabell, M, J.; Wilkins, M, (Alomic
Fnergy Rescarch Establishment, Harwell, Engp.).  J. Inorg.
Nucl, Chem., 27: 2481-91(Dcc. 1965), (AKRE-R-4865).
Highly cnriched samples of 2#'Pu were irvadiated in live
diffcrent positions in‘a flux scanning tube of the PLUTO ro-
actor so that @ (the ratio of ncutron capture to [ission) could
he measurced for this nuclide. Highly enriched samples of
23py and 28py were also irradiated at the same time so that
allowance could be made for the effects of their destruction.
Experimental valuos of & for #!Pu varied from 0.352 to
0.395, with a mcan value of 0.371 £ 0.016. Correcting all
results to 2200 m/sec ncutrons gave a final value for o4 of

0.390 £ 0.023. Where a comparison was possible with pre-

viously publlghpd data, good agrecment was found, (auth)

110,

1045 (A1-66-16) TUNGSTEN RESONANCE INTE-
GRALS AND DODPPLER COEFFICIENTS.,  Sccond Quar-
terly Report, October-December 1965, Carpenter, S, G.;
Otter, J. M.; Paschall, R. K,; Royden, . N, (Atomics
Interaational, Canogn Park, Calif,). Feb, 11, 1966,
Contract NAR3~7982, 29p, (NASA-CR-54888),

The spectra of real and adjoint fluxes at the sample
position at the cuenter of the Sodium Graphite Reaclor
Critical Asscmbly (SGRR-CA) were calculated with a onc-
dimensional diffugion code using 15 cnergy groups. Fiftcen=-
group sample cross sections were calculated for a number
of sample materials and sizes. These cross scclions, to-
gether with the calculated spectra, were used in 2 perturba-
tion theory calculation of sample reactivitics and Doppler
cocfficients. Some sample cross scctions were rccalculated
by using the cross scction definition appropriate to unper-
turbed fluxes. Perturbation theory calculations made by
using these cross sections were in good agreement with
most experimental results. Work on Monte Carlo calcula-



tion of resonance integrals and Doppler cocfficients has
started. Self-shielding of the 1/v contribution to the reso-
nance integral and reactivity effects due to sample thermal
expansion were estimated with the aid of Wigner's rational
approximation to the escape probability for a lump. The
indicated thermal expansion effect is quite large for sam-
ples not under cadmium. The first set of radial flux maps
using tungsten and gold foils was completed. The reactivity
of a natural-tungsten slug was measured as a function of
temperature up to 1250°K, both bare and under cadmium.
The measured points lie on a smooth curve with littie scat-
ter. Each reactivity is dctermined with a precision of about".
0.002 to 0.004 cents; the maximum reactivity change from
room temperature is about 0.12 cents. Auxiliary measure- -
ments were carried out that demonstrate the insignificance
of the effects of scattering by heavy elements in the sample.
Prellminary calibration of the epithermal sensitivity of the
t()semator was carried out with gold and uranfum samples.
auth) | ~

111,

28265 (Al-66-85) TUNGSTEN RESONANCE INTE-
GRALS AND DOPPLER COEFFICIENTS. Quarterly
Progress Report No. 3, January-March 1966, Carpenter,
S. G.; Levitt, L. B.; Otter, J. M.; Paschall, R. K.; Royden,
H. N. (Atomics International, Canoga Park, Calif.).

May 13, 1966. Contract NAS3-7982., 17p. (NASA-CR-
54954).

The final 15-group calculation of parameters of the
10.6-in. SGR-CA lattice was completed. Multigroup ef-
fective cross sections were calculated for the actual
isotopic compositions of the 182W and %W samples. From
these (and previous) cross sections and the multigroup
real and adjoint fluxes, expected reactivities were com-
puted for samples of natural tungsten, 182W, 18W, and gold.
Doppler coefficients were calculated for the three tungsten
samples. Agreement of these quantities with experiment
is as good as could be expected for absolute reactivity
calculations; however, measured reactivity ratios among
the three samples are significantly different from calcu-
lated ratios. An existing Monte Carlo resonance-escape
code was modified so that only those neutron histories
resulting in passage through the sample are followed.
This relatively minor modification has greatly increased
the efficiency of the code. Activation measurements of
the !%W resonance integral were completed at two tem-
peratures, 293 and 473°K. Reactivity worths and Doppler
coefficients of samples enriched in ¥W and in 1%W were
measured in the cadmium sleeve at the center of SGR-
CA. Doppler measurements were made at several tem-
peratures from room temperature to above 1000°K. Reac-
tivities of gold samples with widely varying surface-to-mass
ratio were measured to allow absolute calibration of the
reactivity measurements. (auth)

112,

34618 MEASUREMENTS OF THE EPITHERMA L~
NEUTRON CAPTURE-~TO-FISSION CROSS-SECTION
RATIOS IN 233y AND 235U, Conway, D. E.; Gunst, S, B,
(Bettis Atomic Power Lab,, West Mifflin, Pa.). Trans.
Amer, Nucl, Soc., 9: 245-6(June 1966).

Cross Sections 111-1164
113.

47074 CRITICAL EXPERIMENTS AND THE MAIN
CHARACTERISTICS OF THE ANNA ZERO POWER REAC-
TOR, Dabek, Waclaw; Kubowsld, Jerzy {nst, of Nuclear
Research, Swierk, Poland)., Nukleonika, 11: 213-26(1966).

A shart description is presented of the assembly start-
up, critical experiments in different core configurations
and measurement of various operational charvacteristics.
The data obtained during operation period are sunimarized.
Some safety aspects are considerced. Present and future
programs of experiments are Included. (auth)

11,.

34949 EXPERIMENTS ON INELASTIC SCATTERING
N A FAST-REACTOR CORE USING THE SPHERICAL~
SHELL TECHNIQUE, Davey, William G.; Amundson,
Paul I, (Argonne National Lab,, Idaho Falls, Idaho).
Trans, Amer, Nucl, Soc., 9: 187 (June 1966).

115.

44622 {CONF-660303, pp 796-808) A CRITICAL
EVALUATION OF FAST FISSION CROSS SECTIONS,
Davey, Willlam G, (Argonne National Lab,, Idaho Falls,
Idaho).

The published cross sections of 238y, 238, 29py, and
Utpy from 1 kev to 10 Mev were studied to select best
cross sections for fast reactor analysis. Emphasis was
placed on determining the reference data used and, where
necessary, revising the measurements to accord with cur-
rently accepted cross sections, Some checks were made
by comparing calculations based on the selected cross
soctions with integral measurements in the fission spec-
trum and in 19 fast reactor critical assemblies. The study
shows & clear need for more work on precise fission cross
sections, particularly that of 233U since it 18 widely used as
a reference. (auth)

116,

17851 MEASUREMENT AND ANALYSIS OF THE
FISSION CROSS-SECTION OF 23*Pu FROM 0 TO 5 kev.

de Saussure, G.; Blons, J.; Jousseaume, C,; Michaudon, A.;
Pranal, Y, (Centre d’Etudes Nucleaires, Saclay, France).
pp 205-18 of STI/PUB/101(Vol. 1). (In French).

The cross section of 2?Pu for low-cnergy neutrons was
measured between 0.16 ev and 5 kev by the time-of-flight
method, with a gas scintillator containing 310 mg of **pu.
Under the best conditions and at high cnergy, the resolving
power of the measurement was 3 ns/m. The Saclay linear
accelerator was used as a pulsed neutron source. The
mecasurement consisted in the successive determination of
the fission rate (by means of a gas scintillator) and the in~
cident neutron energy spectrum (by mecans of a BFy counter
whose efficiency was proportional to E™%). The background
was determined by interposing black resonance screens in
the neutron beam. The quantity og/f is proportional to the
ratio of the fission rate to the counting-rate of the BF; de-
tector. It was calibrated by reference to the resonance at
7.8 ev, the paramcters of which are known. At the discrim-~
ination threshold, adjusted to an alpha-ray build-up rate of
1 counts/s, an efficicncy of 65% for the detection of fissions
was obtained. The fission cross section was measured in
several sequences to observe the various energy ranges
with sufficient resolving power. A dectailed description is
given of the experimental apparatus, the tests with the
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scintillator and the experimental conditions in which the
various measurcment sequences were carried out. A
curve showing the fission cross section as a function of
energy is included. The recsults of an analysis of the
resonance parameters are also reported. (auth)

117.

13770 (GA-6576) A COMPILATION AND EVALUA-
TION OF THE NUCLEAR DATA AVAILABLE FOR THE
MAJOR PLUTONIUM ISOTOPES. Drake, M. K,; Dyos,
M. W, (General Atomic, San Dicgo, Cali{, John Jay Hop-
kins Lab, for Purc and Applied Scicnce). July 30, 1965,
Contracts AT(04-3)~-167; AT(04-3)-187. 173p. Dep.mn,
CFSTI §5.00 cy, §1.00 mn,

The available data for 29pPu, 2#49py, 21py, and #?Pu were
compiled and evaluated for neutron encrgles between ther-
mal and 15 Mev. The data obtained from this evaluation are
presented in the form used in the-General Atomic data -
brary. A best sct of single level resonance parameters
was obtained, over the resolved resonance region for each
of the above nuclides, in order that some estimate of the
Dopplerfcoemclent of reactivity can be made. (auth)

118.

174697 (WANL-TME-1028) A NEW CROSS SECTION
LIBRARY FOR THE n +23¥U REACTIONS. Drawbaugh,

D. W.; Gibson, G.; Melnick, M, M, (Westinghouse Electric
Corp., Pittsburgh, Pa, Astronuclear Lab.,)., Nov. 11,
1964. Contract SNP-1, 60p, Dep, mn, CFSTI

$3.00 cy, $0.75 mn,

In an enriched undermoderated reactor resonance ab-
sorption of cpithermal neutrons must be considered. A
new set of neutron cross sections of 235U are presented.

In particular resonances are included in the experimentally
unresolved encrgy range from ~50 ev to 30,000 ev. Reso-
nance sclf-shielding and Doppler broadening in this range
is handled by a picket fence model for the resonance struc-
ture. Account is taken of the fact that within this statistical
range there are in general two different distributions for
cach partial width of a resonance corresponding to different
spin states of the compound nucleus. In the unresolved re-
glon use is made of the cross section measurements re-
ported by Uttley and those in BNL-325. At low energies,

E < 1.86 ev, the data of Shore and Sailor is used and at
high energies, E > 3.18 x 10! ev, data in the BNL-323 re-
port is used. For the experimentally resolved energy
region resonance parameters obtained recently by the
Saclay group and also parameters given in the BNL-325
1964 supplement are used; smooth background cross sec-
tions due to the negative energy resonance are included.
Vvalues for the average number of prompt neutrons per
fission are obtained from the empirical formulas based

on measurements by Moat, Mather and Fieldhouse, and the
fission encrgy spectrum is obtained from the experimental
results of Cranberg and Nereson. The variation with en~
ergy of the resulting cross sections are shown to compare
favorably with various experimental cross sections. Also
results of calculations with the GAM, QUERY, and TNS
codes are compared with results of integral experiments,
viz. the fission integral, the absorption integral, and mea-
sured values of (a). A comparison is also made of the cal-
culated hydrogcn-worth with the measured values for a
particular experiment. (auth)
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119.

24419 INTEGHAL *Be(n,2n) CROSS SECTION, Felber,
F. F, Jr.; Farmelo, D, R.; Van Sickle, V. C. Nucl, Sci.
Eng., 25: 1-7(19G6).

The integral YBe(n,2n) cross section was determined
by using Be and Be© samples irradiated in the core of the
Hattelle Research Reactor, The value obtained wus 460 &
60 mb for neutrons having energles above 2.7 Mev and o
fission spectrum. Fast-neutron dosimetry was accom-
plished using iron, nickel, and titanium threshold detectors.
The results are based on measurement of the total amount
of helium produced during jrradiation. Corrcctions were
made for the small contribution from (n,a) recactions on
’Be and 140. (auth)

120,

30723 (NAA-SR-11831) THE DTF-II SHIELDING
DATA LIBRARY. Green, W, B, (Atomics International,
Canoga Park, Calif.). May 25, 1966, Contract AT(11-1)-
Gen-8, 80p. Dep. mn, CFSTI $3.00 cy, $0.75 mn.

A pew data library is available for use with the DTF-IL
Sy theory transport code in computing neutron fluxes in
shield systems and reactor criticality. Two group struc-
tures are available: a 21-group structure with nine energy
groups in the 0.41- to 14.9-Mev range (primarily for use
in shielding problems) and a 16-group structure (suitable
for use in criticality calculations). The epithermal data
for both group structurcs were obtained by group-averaging
pointwise data over a typical SNAP spectrum using the
GAM-II code (these calculations were performed by per-
sonnel at Oak Ridge National Laboratory). Data for the
thermal range were taken from previously generated data
libraries at Atomics International. A complete listing of
the library data is also included. (auth)

121,

34782 (NAA-SR-Memo-11718) THE DTF-II SHIELD-
ING DATA LIBRARY. Green, W, B. (Atomics Interna-
tional, Canoga Park, Calif.). -Nov. 2, 1965. Contract AT
{11-1)-Gen-8. 105p. Dep. mh, CFSTI $4.00 cy, $0.75 mn,

A new data library is available for usc with the DTF-U
Sy theory transport code in computing ncutron fluxes in
shicld systems and reactor criticality. Two group struc-
tures are available: a 21 group structurc with nine cnergy
groups in the .41 to 14.9 Mev range (primarily for use in
shielding problems) and a 16 group structurc (suitable for
use in criticality calculations). The epithermal data for
both group structures were obtained by group averaglng
pointwisc data over a typical SNAP spectrum using the
GAM-II code. Data for the thermal range were taken from
previously generated data librarics at Atomics Interna-
tional. The available materials, the generation of the li-
brary data, and information for those wishing to use this
library in DTF calculations are described. A complete
listing of the library data is also included. (auth)

122,

26422 (BNL-10058) THE SENSITIVITY OF REACTOR
CHARACTERISTICS TO CROSS SECTION UNCERTAINTIES
BELOW 100 ev. Hellens, R. L. (Brookhaven National
Lab., Upton, N, Y.). Mar, 1966, Contract AT(30-2)-Gen-
16, 44p. (CONF-660303-1). Dep.mn. CFSTI $2,00 cy,
$0.50 mn.

From American Physical Society, Conference of Neutron



Cross Section Technology, Washington, D. C,

The development of accurate computational methods for
thermal reactor lattices has reached the point at which
neutron cross scction uncertaintics are a major limitation
to the confidence with which theory can be applied to prac-
tical situations. This sensitivity to nuclear data is readily
seen in the analysis of extremely simple lattice experi-
ments, although it is still present, of course, in calcula~
tions for power reactors of greater gcometrical complexity
where errors in describing spatial effcets may effectively
hide basic discrepancies. The basic lattice data and com-
putational methods are briefly reviewed and the connection
between uncertainties in cross sections and in predicted
reactor characteristics is traced for some typical reactor
lattices. The cffcct during reactor life of changes in the
cross scctions assigned to both fertile and fissile isotopes
in the uranium and plutonium chains is described for some
light and heavy watcr moderated reactors. (auth)

123,

30349 (JAERI-1102) PROCEEDINGS OF THE SEM-
INAR ON FAST-NEUTRON CROSS SECTIONS, (Japan
Atomic Energy Research Inst,, Tokyo), Aug, 1965, 110p,
(In Japanese). Dep, mn,

A survey of data was made in order to discuss in detail
the problem of neutron cross section data from the experi-
mental and theoretical points of view. The data and their
phases involved were discussed for the following: reactions
leaving the discrete states of final nucleus, reactions leav-
ing the continuous state of final nucleus, (n,y) reactions
and resonance phenomena, and nuclear fusion, (M.O.W.)

124,

14062 (JUL~214-RG) MULTIGRUPPEN-WIRKUNG-
SQUERSCHNITTE FUER DIE STRUKTUR-, LOESUNGS-
UND BRUTMATERIALIEN DES MOSLEL-REAKTORS,
(Multigroup Effective Cross Scctions for the Structural,
Solution, and Breeding Materials of the Mosel Reactor),
Jung, Hans H, (Kernforschungsaniage, Juelich (West
Germany), Institut fuer Reaktorentwickiung). Dec, 1964,
40p, Dep. mn,

Group cross sections for 68-group structure of the
GAM-1 code for absorption, fission, and (n,2n) processes
for the structural solution, and breeding materials of the
Mosel Reactor concept (Ni, Mo, Cr, Fe, Na, Be, F, and
Th) are given. The sources of the basic dala are com-
plled. (tr-auth)

125,
38451 MULTIGROUP CROSS SECTIONS OF RESO-
NANCE ABSORBERS, Keane, A, (Wollongong Univ,
Coll,, N, S, W.); Pollard, J. P, Nucl, Sci. Eng., 25;
439-40(1966).

The preparation of multigroup data, typically 18 groups,
for input to codes such as CRAM and DSN for systems in

\(avhlch the low-energy resonances dominate {8 considered.
J.F.P.)

126.

34950 MEASUREMENT OF THE RATIO OF THE
CAPTURE CROSS SECTION OF MANGANESE TO THE
FISSION CROSS SECTION OF 35U IN ZPR-3 ASSEMBLY
47, (SEFOR). Keeney, Willilam P. (Argonne National
Lah., Idaho Falls, Idaho). Trans, Amer, Nucl. Soc., 9:
187-8(June 1966),

Cross Sections 123-130
127,

2972 ON GROUP CROSS SECTIONS OF FISSILE
NUCLIDES IN THE UNRESOLVED ENERGY RANGE.
Kelber, C, N.; Kler, P, H. (Argonne National Lab., I1.).
Trans. Amer, Nucl, Soc,, 8: 469(Nov. 1965).

128,

38420 (ANL-7120, pp 423-33) INFLUENCE OF
SOME IMPORTANT GROUP CONSTANTS ON INTEGRAL
FAST REACTOR QUANTITIES. Kuesters, H.; Metzen-
roth, M. (Kernforaschungszentrum, Karlsruhe (West Ger-
many), Institut fuer Neutronenphysik und Reaktortechnik).
Uncertaintics in the group constanta used {n muitigroup
calculations for large fast reactors are considered. The
effect of resonance sclf-shielding on multiplication factors
for some reactors is shown. The influence of different
weighting spectrs used in various sets of group constants
on the Doppler cocfficient, sodium coefficient, and breed-
ing ratios was investigated. The characteristics and prop-
aration of the first Karlsruhe group-constant sct KFK 26-10
arc briefly described. FEffccts of uncertainties in micro-
scopic data on reactor calculations are demonstrated.
Results of calculations using diffcrent group-constant sets
are compaved with measured data for ZPR 111/39. (A.G.W.)

129,

26333 (CONF-660303-2) PREPARATION OF EVAL-
UATED CROSS SECTION LIBRARIES, Lubitz, Cecil R.
(Knolls Atomic Power Lab., Schenectady, N, Y.). [nd].
Contract W-31-109-eng-52. 14p. Dep. mn. CFSTI $1.00
¢y, $0.50 mn,

From American Physical Society, Conference of Neutron
Cross Section Technology, Washington, D. C.

The process of putting together a library of neutron cross
sections for use in reactor and shielding calculations is
discussed. A modular, user-oriented, automated data han-
dling and computational system designed for a high-speed
computer is briefly described. The theoretical methods
used for interpolation and extrapolation of experimental
results are discussed, as well as the problems associated
with feeding back experimental information into our li-
braries. A number of problems concerning the status of
cross section measurements and the methods of reporting
them are enumerated, emphasizing those experimental
points of particular importance in the evaluation process.
(auth)

130,

3010 (IDO-14663) BURNUP DETERMINATION OF
NUCLEAR FUELS. Projcct Report for the Quarter,

April 1-June 30, 1965, Macck, Willlam J.; Rein, James E.
(Phillips Petroleum Co., Idaho Fails, Idaho. Atomlc Energy
Div.). Sept. 1965, Contract AT(10-1)-205. 23p, Dep.
mn; CFSTI $2.00 cy, $0.50 mn. .

In the development of methods for the accurate deter-
mination of the burnup of nuclear fuels, the main cmphasis
was the measurcment of 33U thermal {ission yields for
many stable and long-lived fissjon products. A ca sule
containing a weighed quantity of highly enriched oy, ir-
radiated to 11.4 atom percent fission, was dissolved and
analyzed for the number of atoms of each uranium isotope
and for the number of atoms of various stable and long-
lived fission product nuclides. From those data the cap-
ture-to-fiasion ratio (@) and absolute fission yields were
determined. The value for a, is 0.0988 + 0.0015. (auth)
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131,
34512 (ANL-7170) EFFECTS OF LEAKAGE UPON
EVALUATION OF FAST-REACTOR MULTIGROUP CROSS
SECTIONS FOR REFLECTORS, Mencghett!, David (Ar-
gonne National Lab,, I11L). Feb, 1966, Contract \V-31-109-
cnp-38, 1G6p, Dep, mn, CFSTI $1,00 cy, $0.50 mn,
Group cross scctions for aluminum and nickel reflec-
tors, which include effects of energy-dependent leakages
{nto and out of reflector regions, are considered. Leak-
ages are introduced as absorptions in fine-group ELMOE
calculations. Iterations are made between coarse-group
regional fluxes from criticality calculations and the
leakage-modified ELMOE analyses. (auth)

132.

48997 CRITICALITY STUDIES OF HYDROGEN-
MODERATED URANIUM SYSTEMS. Newlon, C. E. (Oak
Ridge Gaseous Diffusion Plant, Tenn.), Nucl, Safety, 7:
418-23(Summer 1966),

The general applicability of computational surveys in
establishing criticality limits and identifying optimum
criticality conditions for nuclear safety control is briefly
reviewed. Recent studies made with 1-group theory, 16~
group trangport theory, and a first-order solid-angle
method for interacting arrays include: the infinite-~
medium multiplication factor, ke, of homogeneous
hydrogen-moderated U of all 35U enrichments, critical
spacings of arrays of individually subcritical units in
air, and the effects of composite metal —water reflectors
on the minimum critical cylinder dimensions of U sya-
tems enriched to 4.98 wt. % 2%U. Good correlation with
applicable experimental data is noted. Specific items dis-
cussed are the significance of ke minima found for high-
enrichment systems of undermoderated U, the 235U~
enrichment and -concentration limits derived from k.
determinations, and the inverse 2¥U-enrichment phenomena
found for both individual units and interacting arrays. (auth)

133,

2940 EFFECT OF REVISIONS TO THE MUDTI~
GROUP REPRESENTATIONS OF THE BERYLLIUM (n,28)
AND BERYLLIUM (n,a) REACTIONS. Ottewitte, E. H.
(Atomics International, Canoga Park, Calif,). Trans.
Amer, Nucl, Soc., 8: 456-7(Nov. 1965).

134,

24334 (BNI~10083) DIFFERENTIAL AND INTEGRAL
CROSS SECTIONS FOR THIE TRANSURANIUM ELEMENTS,
Pearlstein, S, (Brookhaven National Lah,, Upton, N. Y.).
(1964]. Contract AT-30-2-GEN-16. 16p, (CONF-660303~
8). Decp. mn, CFSTI $1,00 cy, $0.50 mn,

From American Physical Society, Confercnce of Neutron
Cross Scctlon Technology, Washington, D, C,

Cross scctions uscful for determining the production of
transuranium elements are cvaluated using the Breft-
Wigner single level formula. Thermal cross scctions and
resonance integrals for ncutron ca;:lure and fission are
;)rcscntcd for the ¥y, Ay, BN, Bipy, Wopy, Wpy, Wipy,

HAm, WAm, and 14Cm nuclides. (auth)
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135.

3430 DIRECT MEASUREMENT OF EFFECTIVE
CAPTURE-TO-FISSION RATIO AT LOW FLUX. Rcdman,
W, C.; Bretscher, M. M. (Argonne National Lab,, Ill.).
Trans, Amer. Nucl. Soc,, 8: 531-2(Nov. 1965).

136.
45071 (CONF-~660303, pp 1092-7) LOW FLUX DE-
TERMINATION OF CAPTURE-TO-FISSION RATO. Red-
man, W. C.; Bretscher, M, M, (Argonne Nutionul Lab,,
IR

A novel method which makes possible a direct measure-
ment in low-power reactors of the effective capture-to-
fission ratio, o, has been developed. It involves a com-~
parison of reactor response to oscillated samples of a
fissile mataerial, an absorber, and a spontancous figsion
source, augmented by an experimental determination of
the reapectlve fissfon rate, capture rate, and ncutron~
source strength, These experimental results, combined
with the number of neutrons per fission of the fissile ma-
terfal, yield a value for the quantity 1 + a. Applications
for this technique are i{llustrated by the results for mea-
surements with 235U in both an undermoderated critical
assembly of moderately enriched U in light water and an
epithermal, 1/E neutron spectrura. (auth)

34617 1L,OW FLUX MEASUREMENT OF 23U EPICAD-
MIUM CAPTURE-TO-FISSION RATIO. Redman, W, C,
{Argonne National Lab., 1l.); Bretscher, M, M. Trans.
Amer. Nucl, Soc., 9: 245(June 1966),

137.

34905 (GA-7059) ADTQUACY OF FAST AND INTER~-
MEDIATE CROSS SECTION DATA FROM MEASUREMENT
OF NEUTRON SPECTRA IN BULK MEDIA, Russell, J, L,
Jr.: Prolio, A, E, (Gencral Dynamics Corp., San Dicgo,
Calif, General Atomic Div,). Apr, 27, 1966, Contract
AT(04-3)-167, 17p. (CONF-660303-45), Dcp. mn,
CFSTI $1,00 cy, $0.50 mn,

From American Physical Society, Conference of Neu-
tron Cross Section Technology, Washington, D, C,
- Methods uscd to calculate intermediate ncutron spectra
in fast reactors are suspect because of {nadequacics in
cross scction data and as well as approximations used in
preparing (group averaging) cross section data for trans-
port codes. Direct measurement of ncutron spectra in
bulk media provides a means of evaluating discrepancics.
The status of spectrum measurements {s reviewed, pre-
liminary results of spcctrum measurements are discussed,
and some new measurement concepts are described. (auth)

138,

17856 INTERACTION OF NEUTRONS WITH 5y
NUCLEI IN THE ENERGY RANGE 2 ev-30 kev, Wang,
Shih-ti; Wang, Yung-ch’ang, Dermendzhiev, E.; Ryabov,
Yu. V. (Joint Inst, for Nuclear Physics, Dubna, USSR),
pp 287-305 of STI/PUB/101(Vol, 1). (In Russian),

The fast pulsed reactor was used to measure the total
cross section, the fission cross section and the radiative
capture cross scction of 35U by the time-of-flight method
-with a resolution of ~0.04 us/m. The flight length was
1000 m. The time spectra were recorded by 2048-channel
time analyzers. To measure the total cross sections by
the tranamission method, a resonance-ncutron scintillation



counter with lithium glass was used. The fission, radiative-
capture, the total cross scctions were measured by the
auto-indication mcthod using a largce liquid scintillation de-
tector with cadmium added to the solution. The sample to
be investigated was placed in the axis of a c¢ylindrical open-
ing in the vessel, in a gcometry close to 4r. The volume of
the detector was scanned by 32 FEU-24 photomuitipliers.
The fissions were identified by the delayed coincidences
between the scintillations corresponding to the recording

of the prompt gamma rays and the moderated prompt fission
neutrons. Radiative capture is not accompanied by a de-~
layed pulse. The efficiency of recording fissions and ra-
diative capture was ~50 and ~25% respectively, while the
background (expressed as a percentage of the strong res-
onances) was ~1 and ~15% respectively. The area method
was used to obtain the parameters gI,, I', Iy, and Ty for

a number of low-lying levels. The average widths o( Ty

and Ty over all the levels were (42 +3) mv and (51 £ 6) mv
respectively. The levels were divided into two systems
with @y < 1{@; ~ 0.5) and @, > 1{@, ~ 1.5) and T’} = 72 mv
and T? =~ 25 mv respectively, which may be connected

with the two spin values 3~ and 4~ of the compound nucleus.
The energy dependence of the ratio of radiative-capture to
fission cross scctions was obtained in the neutron-energy
range from 2 ev to 30 kev. Measurements using a sample
of 87 instead of 35U made it possible to take into account
experimentally the contribution of the radiative capture of
38y to . (auth)

139.

21967 (ALET-284) REVIEW OF NUCLEAR DATA
RELATED TO THORIUM FUEL CYCLE, Singh, R, Shan-
kar (Atomic Encrgy Establishment, Trombay (Indfa)),
1965, 10p. Dep. mn,

A knowledge of accurate and relinble nuclear data for the
materials in any fuel cycle is essential in asscssing its
technical feasibility and economic potential. The nuclear
parameters, fn which a reactor physicist is usually in-
terested, are discussed for the heavy clements associated
with the thorium cycle, such as 132Th, Py, PIpa, and My
and the Iission products. The cxisting data for these mate-
rials and the gaps that have to be filled up are described.
Temperature dependent effective group capture cross sce-
tions for thortum, which were cvalunted with the availabie
resonance paramcters, are also tabulated. (auth)

140,

15718 (IDO-17083) MEASUREMENT OF THE AB~-
SOLUTE VALUE OF ETA FOR 33U, 3%y AND #pu USING
MONOCHROMATIC NEUTRONS. Smith, J. R,; Reeder,
S. D.; Fluharty, R. G, .(Phillips Petroleum Co., Idaho
Falls, Idaho. Atomfic Energy Div.)). Feb, 1966, Con~-
tract AT(10-1)-205. S51p. Dep. mn. CFSTI $3.00 cy,
$0.50 mn,

The absolute value of cta, the number of fission ncutrons
per absorption, was measured for 33y, 235U, and 3py, us-
ing monochromatic neutrons from the crystal spectrom-
eter at the Materials Testing Reactor. Measurements were
madc on all thrce isotopes at 0.025-ev neutron energy. and
on 3*U and PPy at 0.057 ev. The Bragg beam from Be
(0002) was passed through a mechanical monochromator
ta remove higher-order neutrons and yield a truly mono-
chromatic beam. The ncutron detector was a manganous
sulphate bath, which absorbed in turn the Bragg beam and
then the fission nceutrons produced when the beam was come-
pletely absorbed in a fissionable sample. The ratio of the
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levels of SMn activities produced in the two types of irra-
diation yielded the value of cta for the fissionable material
of the samplc, after the application of a few small correc-
tions. Thc method of lcast squares was uscd to extract the
values of cta from the experimental data. (auth)

11,

26080 {(BAW-393-5) NEUTRON CROSS SECTIONS

FOR U, Snidow, N, L. (Babcock and Wilcox Co., Lynch-

burg, Va. Atomic Energy Div.,). Apr. 1966, Contract AT

(38-1)-393, 67p. Dep. mn, CFSTI $3.00 cy, $0.75 mn.
MY neutron cross scctions are tabulated for 1198 energy

points from 0.0001 ev to 10 Mev, and the sources of the

values are given. The file is intended for use with a

Fortran program {n obtaining group avcrage cross sec-

tions for dilute 39U systems. In addition, 1/E weighted

averages for a 68-group sect are given. (auth)

2,

36436 NEUTRON-PRODUCTION CROSS SECTION OF
28py IN A FAST SPECTRUM., Stubbins, Warren Fenton;
Barton, David M.; Lonadier, Frank D. Nucl, Scf. Eng.,
25: 377-82(1966). (TID-22431),

The production cross scctions @, = (v — 1 ~ &)og, where
o = o./o; for 338py and 2¥pu, were compared in the fast
neutron flux at the center of a bare spherical critical as-
gembly of 2%Pu, These quantitics averaged by the fast-
neutron spectrum indicate nearly the same properties for
the even-cven 2Py nucleus as for the odd-cven 29Pu
nucleus. The ratio measured in a ncutron flux peaked at
0.25 Mev with an average ncutron energy E = 1.67 Mev {8
& (%pu)/g(P pu) = 1.01 2 0.06, and Fp(*Pu) = 3.76 +
0.23 b. The results of this study indicate that 33 Pu metal
probably has & critical mass of the same order of magni-
tude as 2Pu metal. (auth)

143,

24707 {CONF-660303-6) CROSS SECTION SENSI-
PIVITY CALCULATIONS FOR SMALL HYDROGEN MOD-
ERATED SYSTEMS, Weinstein, S.; Feiner, F,; Cooper,
K. V.; Armstrong, S, I. (Knolls Atomic Power Lab., Sche-
nectady, N, Y.). Mar, 22, 1966, Contract W-31-109-eng-
2. 17p. Dep, mn, CFSTI $1.00 cy, $0.50 mn,

From American Physicul Society, Conference of Neutron
Cross Section Technology, Wushington, D, C.

Experiments were performed with the KAPL Solid
Homogeneous Aasspmbly, The cores built on the assembly
are leakage dominated and were designed to have an cn-
hanced gensitivity to high energy cross scctions. Sen-
sitivity culoulations wore made using evaluated micro-
scopic cross sections for oxygen, zirconlum, carbon, and
uranium=-235, (M,O.W.,)

144,

17852 MEASUREMENT OF FISSION CROSS-SECTIONS
FOR NEUTRONS OF ENERGIES IN THE RANGE 40-500 kov,
Wwhite, P, Ii.; Hodgkinson, J, G.; Wall, G. J. {(Atomic
Weapons RRescarch Establishment, Aldermaston, Eng.).

pp 219-33 of ST/ PUB/101(Vol. 1),

Measurements were made of the fission cross scction of
By, By, Boy, BINp, B*py, and X!Pu at scveral neutron
encrgics between 40 and 500 kev. Mcasurcments in this
encry range arc of importance in reactor calculations
especially in fast dilute systems where the ncutron flux is
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high in the 10~ 100-kev energy range. Recent measure-
ments of the 35U fission cross scction jrve absolute values
stightly lower than previous data. The present series of
measurcments arc made relative to the new values of the
3%y rission cross scction using back-to-back ionization
chambers. The fissile foils were assayced by a-assay, di-
rect welghing and coulometry. Good agrecement was ob-
tained hetween these assays. The fission mecasurements
have an cstimated accuracy of between 1 and 2% and, com-
bined with the crror on the 333U fission cross scction, give
a final error of about 3% in the fission cross scctions. Tho
resuits together with those of previous measurements are
given, and the corrcctions for fiaslon [ragmcent ahsorption,
backgrounds, and scattering are discusscd. (auth)

145.

323?] GAMMA SPECTROMETER MEASUREMENTS
OF #8U CAPTURE-TO-FISSION RATIO. Yurova, L. N.;
Dushuev, A, V. At, Energ. (USSR), 20: 60-~1(Jan. 1966).
(In Russian).

The capturc-to-fission cross scction ratfo of 3% may
be measured by determining the relative Intensities of two
lines of the y spectrum of a neutron-irradinted specimen;
onc of these lines belongs to an isotope formed by capture,
such as 3%Y or 2INp, the other Lo the fission product
101,52, Evaluation of these data requires knowledyre of the
absolute yiclds of these lines, of the probability of forma-
tion of “9La, and of the cfficiency of the y spectroseope
which depends largely on the properties of the detector.
Even though all these factors are not known with the de-
sired precision, valuable data werc obtained. The ratio
may be determined more convenicntly by calibrating the
specimen before the actual measurement in a thermal flux,
assuming that the #%La is formced only by the fission of
D5y, This mcthod was used in experiments carried out on
the BR-1 rcactor; an accuracy of 0.5% was reached. The
method is considercd suitable for determining other reac-
tor paramcters, such as the initial breeding ratio, fast-
ncutron multiplication factor, eto; it may be used for sysm
te’l‘r"l“:.l‘ ranging from fast assemblies to thermal reactors.

)

1967
146,

1208 (LA-DC-7962) COMPARISON OF MULTI-
GROUP CROSS SECTION SETS USED IN REACTOR CAL-~
CULATIONS, Battat, M, E,; LaBauve, R, J. (Los Ala-
mos Scientific Lab,, Unlv, of California, N, Mex,), [1965].
Contract W-7405-eng-36, 12p, (CONF-661019-1), Dep,
mn, CFSTI! $1.00 cy, $0.50 mn,

From International Conference on Fast Critical Experi-
ments and Their Analysis, Argonne, 111,

In order to provide a common basis for comparing
various neutron multigroup cross-section sets, calcula-
tional models of two well defined critical experiments were
specified. The critical assemblies chosen for this study
were the Jezebel (Pu) assembly and the 610-liter ZPR VI
(Assembly No. 2) UC core. The Hansen-Roach 16-group
and Russian 26-group cross-section sets were used for the
initial comparisons. Calculations were made to determine
the critical core volumes and central reactivity worths
using the DTF-IV transport code in the Sy approximation
and assuming spherical geometry. In addition, two types
of perturbation theory calculations were made to arrive at
central reactivity worths for small samples. The first of
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these i8 used to compute worths in terms of simple atomic
perturbation cross sections. The second is based on trans-
port perturbation theory, using real and adjoint currents
and fluxes, with results expressed in terms of Ak/g-atom.
Wherever available, experimental data are presented for
comparison with calculations. Central reactivity worths
have been calculated for the following materials: 3Py,
Aopy, B8y, B8y, depleted U, Fe, Ni, Cr, Na, Ta, Al, Mo,
and B. In the case of ZPR VI, the reactivity effect of
volding the core Na was also calculated. (auth)

7.

4321 HARWELL MASS SPECTROMETRIC MEASUREMENTS
OF THE RATIO OF NEUTRON CAPTURE TO FISSION FOR U,
asy, 29py, AND 241py, IN REACTOR AND MAXWELLIAN NEU-
TRON SPECTRA. Cabell, M. J. (Atomic Energy Research
Establishment, Harwell, Eng.). Vienna, International Atomio
Energy Agency, 1966, Preprint No, CN-23/21, 24p. (CONF-
661014-14). DTIE. .

From IAEA Conference on Nuclear Data, Paris,

Use of the mass-spectrometric method for the measurement of
a, the ratlo of neutron capture to figsion, for the four nuclides
13y, 38y, 29py, and XiPu is discussed. In order to obtain useful
results as rapidly as practicable, the high neutron fluxcs present
in the lattice of a nuclear reactor are usually employed for the
irradiations. Under these conditions the large epithermal con-
tents of the neutron spectra made the computation of the 2200
m/sec values, from the measured values, less certain. More
recently, similar measurements have been made in the thermal
column of & reactor for 33%Pu and 24Pu in an attempt to reduce
uncertainty {rom this source, This technique and its limitations
are discussed. (S.F.L.)

148,

85538 MASS SPECTROMETRIC MEASUREMENTS OF THE
RATIO OF NEUTRON CAPTURE TO FISSION FOR pu AND
21py, AND OF THE ABSORPTION AND CAPTURE CROSS
SECTIONS OF 3py, #0py, AND 1Py, FOR MAXWELLIAN
NEUTRONS, Cabell, M, J.; Wilkins, M. (Atomio Energy Re-
search Establishment, Harwell, EngJ). J.Inorg. Nucl, Chem.,
28: 2467-75(Nov, 1966), (AERE-R-5166), :

Mixtures of highly enriched samptes of 3¥*pu, #4py, ¥ipy, and
U2py were irradiated for 295.6 days in the DIDO Reactor near
the core. Neutrun doses weye monitored by cobalt metal wire.
Neutron temperature was (116 + 4°) with an unperturbed Maxwell -~
Boltzmann distribution. Results are given for mass analyses of
the samples, both before and after the irradiation. (8.F.L.)

149,

2732 ANALYSIS OF THE FISSION CROSS SECTIONS OF
my, Ay, Wy, By, By, BINp Ddy, Wpy, Wopy, Nipy, AND
#tpy FROM 1 keV TO 10 MeV. Davey, William G. Nucl, Sci.
Eng., 26: 149-69(1966).

The gubllshed cross sections of ¥2Th, ¥y, My, By, Ny,
BINp, By, 2py, Udpy, Wipy, and 22pu from 1 keV to 10 MeV
were carefully studied to select the best cross sections for fast
reactor analysis. Emphasis was placed on determining the refer-
ence data used; and, where necesaary, the published data were
revised to accord with more accurate, currently accepted cross
sections, Thus, it is believed that a consistent sct of cross-scc-
tion data was derived. Some cross checks werc made by compar-
ing calculations based on the selccted cross sections with integral
measurements in broad fast-neutron spcctra, The study shows the
great importance of the 238U fission cross scction in deriving
other croas scctions and emphasizes the necessity of re-cvalu-
ating nearly all fission cross scctions, if it proves necessary to
revise the *%U data. (auth)



150,

4323 DIRECT AND ABSOLUTE MEASUREMENTS OF
AVERAGE FISSION NEUTRON YIELD FROM 2%y AND 2%Cf.

De Volpi, A.; Porges, K. G. (Argonne National Lab,, I11,),
Vienna, International Atomic Energy Agency, 1966, Preprint No,
CN-23/40, 12p. (CONF-661014-18), DTIE.

From IAEA Conference on Nuclear Data, Paris.

A recent survey by the IAEA has shown that significant discrep-
ancies exist among absolute values of ¥ and or. For P(33%U) only one
measurement, made in 1958 with a quoted precision of 1.5%, is
considered independent, and the Westcott group {Atomic Energy
Rev. 3: 2(1965)) reports that the original value has been lowered
80 that {t is now 2.5% below the recommended least-squares aver-
age. There are four accepted values for ¥ (352Cf), one of which is
also about 2.5% lower than the least squares fit; another Is 1.6%
low, while the average of all measurements i{s 1% below the recom-
mended values derived from the multiparameter {it. A similar
situation exists with regard to 2200 m/s fission cross-sections,
wherein the discrepancies far exceed the precision quoted for each
experiment. Stnce these measurements represent the cornerstone
of a strongly Interrelated structure of nuclear data utilized in re-
actor physics, it is important that they be independently and ac-
curately evaluated, despite the fact that there exists strong confi-
dence in 0,, 7, and « values which provide an overdetermined set
of parameters. An experiment is reported which has been designed
to circumvent certain plausible systematic errors which may be
responsible for the discrepancies. The total neutron yield was
measured for thermal neutron fission of 23U and also independently
fur %2Cf with an improved manganese bath apparatus. Evaluation
of possible error sources has led to the adoption of a sequence of
precision techniques subjected to extensive verification. The neu-
tron yield of a fission counter was determined with the manganese
bath; the accuracy of the bath system was independently corrobo-
rated with 0.7% precision against the U. S. National Bureau of Stan-
dards sccondary neutron source. Absolute beta-gamma and relative
gamma-gamma coincidence techniques are important facets of this
calibration. The fission rate of the fission counter was found in a
separate prompt fisgion-neutron coincidence experiment, borrowing
well -established methods from beta-gamma coincidence work. In
the course of this calibration it was discovered that angular anisot-
ropy in fission neutron emission 18 much more a problem than
universally realized; {t {s possible that some of the discrepancies
In reported v and 0¢ measurements result from discouanting this
correction too readily. This conclusion is supported with a series
of angular traverses and by the contemporary 7 results reported.
(auth)

151.
2706 {GA-7076) NEUTRON CROSS SECTIONS FOR 23y,
Drake, M. K. (General Dynamics Corp., San Diego, Calif. Gen-

eral Atomic Div.). Sept. 15, 1966. Contract AT(04-3)-167.
123p. Dep. mn. CFSTI $4.00 cy, $0.75 mn.

The available nuclear data for 233U were critically analyzed, and
recommended sets of neutron cross sections were obtained. Com-
parisons were made between resonance integrals obtained from the
recommended data and those obtained from experimental measure-
ments. The complete sets of neutron cross sections and associated
data are presented in graphical and tabular form. The survey is
believed to be complete for information available to March 1966.
(S.F.L))

152,
5527 (AECL-2618) THE RATIO OF CAPTURE TO FISSION
IN %17 AND 29Pu. Durham, R. W.; Hanna, G. C.; Lounsbury, M.:
Bigham, C. B.; Hart, R. G.; Jones, R. W. (Atomic Energy of
Canada Ltd., Chalk River (Ontario). Chalk River Nuclear Labs.}.
Oct. 1966. 16p. (CN-23/2). Dep. mn. AECL $0.50.

The neutron capture-to-fission ratio and the resonance integral
of 35U were measured together with the capture-to-fission ratio,
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absorption cross section, and figslon cross section of 3*Pu, The
measurements were performed in a thermal and epithermai flux.
(D.C.W.)

153.
5440 (KAPL-P-3176) EVALUATION OF NEUTRON CROSS
SECTIONS: CALCULATIONAL METHODS AND EVALUATED LI-

BRARIES. Fruncis, N. C.; Lubitz, C. R; Reynolds, J. T.; Slaggle,
E£. L. (Knolis Atomic Power Lab., Schencctady, N. Y.). {1966].
Contract W-41-109-eng-52. 17p. (CONF-661014-6). Dep. mn.

CFSTI $1.00 ¢y, $0.50 mn.

From IAEA Conference on Nuclear Data, Paris, France.

Two theoreticul models are outlined which are uscful, in con-
unction with experimentual data, for providing neutron cross sec-
tions for reactor and shiclding calculations. Several recommended
scts of derived duty are alsgo given, (S.F.L.)

154,

4276 (LA-DC-7851) MEASUREMENT OF AVERAGE CROSS-
SECTION RATIOS IN FUNDAMENTAL FAST-NEUTRON SPECTRA.
Grundl: J. A.; Hansen, G. E. (Los Alamos Sclentific Lab., Univ.
of California, N. Mex.). [1966). Contract W-7405-eng-36. 20p.
(CONF-661014-4). Dep. mn. CFSTI $1.00 cy, $0.50 mn.

From [AEA Conference on Nuclear Data, Parls, France.

Spectral indices (energy-sensitive average cross-section ratios)
are presented for the fast neutron spectra at the center of bare and
natural -uranium-reflected spheres of 2¥Pu, 233U, and 2%U. By
means of energy-sensitive nuclear reactions, the six fast critical
assembly spectra are compared (1) among themselves, (2) to cor-
responding {ission-neutron spectra, and (3) to neutrons of a single
energy. Experimental errors depend upon reproducibility of de-
tecting systems, spectral distortions due to the presence of detect-
ing systems, and purity of the monoenergetic and fission neutrons.
Recommended excitation functions and estimated uncertainties are
presented for each detector reaction in coarse group structures
for computational checks. The observed spectral indices and de-
tector excitations, together with their uncertainties, provide a set
of values that must be met by the microscopic cross sections 2¥%¥py,
233y, and 2%U via transport computation. (S.F.L.)

155.

5558 EVALUATION OF CROSS SECTIONS AND RESO-
NANCE PARAMETERS FOR ¥%y, 33y, 29py, AND 1py BE-
TWEEN Cd-CUTOFF AND 10 keV, Hennies, H, H. (INTER-
ATOM, Bensberg, Ger.), Vieana, International Atomic Energy
Agency, 1966, Preprint No, CN-23/5, 46p, (CONF-661014-21),
DTIE,

From IAEA Conference on Nuclear Data, Paris,

Fission and capture cross sections between Cd-cutoff and 10
keV have been evaluated for the fissile isotopes, based on the
available experimental differential cross sections, capture-to-
fission ratios, and total fission and capture resonance integrals.
In particular, the recommended cross-sections contained in the
1965 edition of BNL-325 were compared with some other evalu-
ations and with more recent results of cross-section measure-
ments using nuclear explosives in space and underground. As a
result of this evaluation, it was found that even for the most in-
tensively studied nucleus, 235U, the uncertainties in the fission
cross-section ¢ are about £5% and {a the capture cross section
¢, 220%. For MPy, g, is known to +10% and ¢, to £25%, For U
and 2Py, the uncertainty in o {8 £20% and in o, +30%. Different
gets of resonance parameters for the resolved resonances, which
are recommended in BNL-325 or by other research laboratories,
were compared by calculating infinitely dilute total and partial
resonance integrals. Calculations were performed with the res-
onance integrul code TRIX-1 which was developed at Atomics In-
ternational and {s based on the single-level Breit Wigner model.
The well-known limitations of this model for nuclei, such as the
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figsile nuclel, with narrowly spaced interfering levels, results in
calculated fission resonance integrals which are 10 to 20% too
small when compared with integrated measured differential cross
sections. This result was found for energy regions where the
cross sections are sufficiently well-known to make such a com-
parison poussible. Average parameters for the unresolved reso-
nances have been extrapolated {rom resolved resonance parame-
ters. Calculated partial resonance integrals, using these
parameters, were compared with integrated measured cross
sections where these are avallable. As no published capture
cross-section measurements exist in the resonance region for
My, Wpy, and WPy these cross-sections were calculated with
the determined average parameters and appropriate statistical
distributions. (auth)

156,

5535 (ORNL-P-2599) RATIO OF CAPTURE TO FISSION
IN 339py AT keV NEUTRON ENERGIES, Lottin, A,; Weston,
[.. W,; de Suussure, G,; Todd, J, H, (Ouk Ridgoe Nutlonul Lab,,
Tenn,), [1966], Contract W-7405-eng-26, 17p, (CONF-
661019-5), Dep. mn, CFSTI $3.00 cy, $0,65 mn,

From International Conference on Fast Critical Experiments
and Thelr Anulysis, Argonne, Ii1,

The neutron capture to fisslon ratio, o, was measured for 2¥Pu
for neutron incldent energics from 20 to 600 keV. A pulsed beam
of neutrons was collimated on a sample of plutvonlum placed in the
center of a large hydrogencous gamma-ray scintillator poisoned
with gadolinium. A capture event in the sample was characterized
by a single pulse of the scintillator due to the cascade of capture
gamma rays, while a fission event was characterized by a pulse
due to the prompt figsion gamma rays followed, a few microseconds
later, by additional pulses due to the gamma rays produced when
the thermalized fission neutrons were captured in the gadolinium
of the scintillator. Below 100 keV the neutron energles were mea-
sured by the time-of-flight technique with a resotution of 7 nsec/m.
Above 100 keV approximately monoenergetic neutrons were used.
Similar measurements were also performed on 23U and the results
are {ncluded for completeness. The uncertainties in the values of
« obtained are approximately 10%. The data are consistent with
measurements performed by other laboratories. (auth)

157.

2584 ({NAA-SR-Memo-11907) AN UPDATED SIXTEEN-
GROUP HANSEN-ROACH STRUCTURE LIBRARY. Ottewitte,

E. H. (Atomics International, Canoga Park, Calif.). May 12,
1966. Contract AT(11-1)-Gen-8, 14p. Dep. mn. CFSTI $1.00
cy, $0.50 mn,

The contents of a library of revised Hansen~Roach 16-group
cross sections are summarized and are discussed. Modified Be
and Zr cross sections are included together with 3Py cross sec~
tions and cross scctions of other elements used in SNAP reactors.
(D.C.W.)

158.

4322 USE OF INTEGRAL MEASUREMENTS AS SUPPLE-~
MENTARY DATA IN NEUTRON CROSS-SECTION EVALUATION,
Pazy, A.; Rakavy, G.; Reiss, Y.; Yeivin, Y, (Hebrew Univ,,
Jerusalem), Vieana, International Atomic Energy Agency, 1966,
Preprint No. CN-23/15, 16p. (CONF-661014-28). DTIE,

From IAEA Conference on Nuclear Data, Paris,

The exact formulation of a method is given to improve the mi-
croscopic cross-section evaluation by means of integral data. Con-
sidering a function o(E) and a set of functionals of this function
v,lo}, it is proposed that the‘funcuon G(E), which minimizes the
quadratic form [ [(c — 8)/(A®)J*wdE + Zi, {(n(0) — :,1/(AT]P 18 the
best estimate of o(E), where & is the estimate obtained from the
analysis of direct measurements of o(E), AJ 18 the standard devia-
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tion of a single measurement, and w(E)dE is the significance at-
tributed to the estimate in the interval dE. The ¥, are the experi-
mental values of yi(o], and A'ﬁ are their standard deviations.
Explicit expressions for G(E) and AG(E) are derived, and various
special cases and applications are discussed. To {llustrate the
method, data from a few simple systems are used to correct the
appropriate cross sections. (auth)

159,

1010 GA-7427) TIME-OF-FLIGHT MEASURE-
MENTS OF NEUTRON SPECTRA IN 25U AND TUNGSTEN.
Profio, A, E.; Young, J. C.; Crosbie, K. L.; Hackney, R.;
Antunez, H. M,; Russell, J. L. Jr. (General Dynamics
Corp., San Diego, Calif. General Atomic Div.), Sept. 22,
1966. Contract AT (04-3)~167. 31p. (CONF-661019-2).
Dep. mn. CFSTI $2.00 cy, $0.50 mn.

From International Conference on Fast Critical Experi-
ments and Their Analysis, Argonne, Iil.

The pulsed-source, time-of-flight method was used to
measure neutron anguiar flux spectra to 15 MeV from a
spherical #%U metal critical assembly and spheres of
tungsten. The object of the 2¥U experiment was to test
calculational methods for fast reactor spectra and the
model for neutron inelastic scattering. The tungsten
spectra were measured at 300°K and 800°K, as part of a
current program to measure the effect of Doppler broaden-
ing on spectra, The principal features of the experimental
technique are discussed, particularly time resolution,
beam extraction, and detectors. The 33%U gphere measure-
ments are presented and are compared with GAPLSN cal-
culations. The spectrum is very close to that in a critical
reactor, but there is a discrepancy between theory and ex-
periment. The tungsten results show a clear difference
between hot and cold, even to high energies. The difference
can not be explained by the density change, and it is ap-
pareantly the result of Doppler broadening scattering reso-
nances, Calculations do not take this into account. (auth)

160.

5528 (AEET-257) THERMAL AND SIXTEEN GROUP
CROSS SECTION DATA FOR 33pa, 23U, AND 2%y, Singh,
R. Shankar (Atomic Energy Establishment, Trombay (India)),
1966, 14p, Dep. mn,

‘The latest available nuclear data were collected for #3pa, 3y,
and ¥%U, and recommended values of thermal cross sections
and resonance intograls ars given for these lsotopes for use in
thermal-reactor cslculations in the analysis of thorium fuel cycles,
Sixteen-group cross aectiona for studying fast systems based on
the same fuel cycle were prepared. Accuracies in the data and
the ne(ed for further measurements and improvements were speci-
fied. (auth)

161,

5456 (AEEW-R—491) THE F.D.2 GROUP AVERAGED
CROSS SECTION SET FOR FAST REACTOR CALCULATIONS,
Smith, R. W.; Rowlands, J. L.; Wardleworth, D. (Atomic Energy
Establishment, Winfrith (England)). Aug. 1966. 67p. Dep.

BIS $1.80, HMSO 9s,

The F.D.2 {s a 33-group cross-section library produced for
sodium-cooled fast reactor calculations. The data were derived
mainly fron: the UKAEA Nuclear Data Library using the GALAXY
program and a smooth weighting spectrum which approximates
that of a large sodlum-cooled fast reactor. Other sources were
used to provide: resonance shielding factors for DSy, 28y, Bip,
and #°Pu; sodium elastic moderation and transport cross scctions
and the capture cross section for the 3-keV resonance; elastic



modcration cruss sections for oxygen, chromium, iron, and nickel;
and data for substances that are not tncluded {n the Nuclear Data
Library, or for which more recent evaluations are available. With
the exception of the highest energy group, the group boundaries

are at hali-lethargy intervals based on an origin at 10 Mc¢V, The
top group covers encrgies above 3.68 MeV and has a 335U fission-
spectrum weighting. The remaining 32 half-lethargy groups cover
the energy range down to 0.414 eV. The scatter matrix was limited
to ten down-scatter groups with scattering to lower energies in-
cluded in the scattering to the tenth down-scatter group. (S.F.L.)
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1956
1,

10534

AN UNREFLECTED U-235 CRITICAL ASSEMBLY. R.E,
Peterson and G. A Newby (Los Alamos Scientific Lab., N,
Mex.)., Nuclear Sci. and Eng. 1, 112-25(1956) May,

An unreflected, spherical UM critical assembly has been
in operatfon at the Los Alamos Scientific Laboratory since
August, 1951. A remotely controlled mechanical system
is used’to assemhle suberitical components of the sphere,
and reactivity ts adjusted with U?* control rods. The
maximum power level during sustained operation is about
1 kw. Investigations with the assembly include studies of the
neutron spectrum, observation of the changes of reactivity
produced by inserting foreign matertals into the assembly,
and determination of parameters such as the temperature
coefficient of reactivity. In addition, experiments at
reactivities above prompt critical have been carried out,
The assembly has also been used as & source of short, high-
{ntensity bursts of neutrons i{n the study of delayed neutrons
following fission, (auth)

1957
2,

13161 KAPL-M-PLH-{6

Knolls Atomic Power Lah., Schenectady, N. Y,
CALCULATION OF REACTIVITY COEFFICIENTS FOR
HATFNTUM, CADMIUM, AND BORON FOR VARIOUS SAM-
PLE THICKNESSES. P. L. Hofmann. May 25, 1954.
Docl. Mar. 9, {957. 9p. Contract W-31-100-Eng-52.
$1.80(ph OTS); $1.80(mf OTS).

Reactivity cocfficients of samples of Hf, Cd, and B of
various thicknesses have been calculated by means of
porturbation theory at the center and core edge of the
clean PPA-18. Calculated and experimental results are
compared, (auth)

3.

13955 LA-1708

Los Alamos Scientific Lab., N, Mex.

MATERIAL REPLACEMENT MEASUREMENTS IN TOPSY
AND GODIVA ASSEMBLIES. L. B. Engle, G. E. Hansen,
H.C. Paxton, J.C. Hoogterp, and D, S. Young. July 1954,
Decl. May 9, 1957. 98p, Contract W-7405-eng-36. $15.30
(ph OTS); $5.40(mf OTS).

Thia report brings together an extensive accumulation of
material replacement (danger coefficient) data for the vari-
ous oralloy critical assemblies at Pajarito. Corresponding
values of effective absorption and transport cross sections
are derived. In certain favorable cases, inelastic scattering
contributions to the effective absorption cross sections are
estimated. Special applications of material replacement
data include computation of the relationship between oralloy
critical mass and concentration of a diluent, and hydrogen
isotopic analysis of heavy water and heavy polythene. (auth)

Le

648 DP-48

Du Pont de Nemours (E. I.) & Co, Savannah River Lab.,

* Augusta, Ga.

REACTIVITY MEASUREMENTS IN A SUBCRITICAL
PILE. R. C. Axtmann, G. Dessauer, and T. F. Parkianson,
Nov, 1955, 20p. Contract AT(07-2)~-1.

Experiments showed that there exists in a suberitical
pile of low critical mass a range of multiplications that
are high enough for precision testing of pile components
and yet low enough for the rapid establishment of
equilibrium in each test. Advantages of subcritical testing
over the conventional ““danger coefficient’” method are
discussed. (auth)
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Reactivities 5-10
1958
5

1073 LA-1528
Los Alamos Scientifio Lab., N. Mex,
MATERIAL REPLACEMENT EXPERIMENTS: THEORY

AND MEASUREMENTS FOR THE LADY GODIVA ASSEM-

BLY. Gordon E. Hansen and Clifford Maier. Apr. 23,

1953. Decl. Apr. 1, 1957, 58p. Contract W-7405-Eng-36,

$9.30(ph OTS); $3.60(mf OTS).
The perturbation theory for material replacement ex-
periments in a bare assembly is given through second

order, thus permitting corrections for sample size. Com-

puted flux and adjoint distribution functions are tabulated
for the Lady Godiva assembly, enabling the observed
danger coefficients for UM and U®® to be compared with
corresponding predicted values. Consistency of this data
{8 checked by its use in three independent combinations,
each yielding the same value for the effective fraction of

deiayed neutrons from fast fission. Reactivity contributions

associated with inelastic scattering were calculated and

comparison made between central danger-coefficient ratios
and ratlos for the Topsy assembly. Evaluation of transport

cross sections by means of replacement measurements in
Godlva is illustrated for the several elements C, Cu, and
Au. (auth)

6.

2050 HW-27851

Hanford Atomic Products Operation, Richland, Wash.
EXPERIMENTAL RESULTS OBTAINED FROM TEST

PILE REACTIVITY MEASUREMENTS ON PLUTONIUM,
Final Report on Production Test No. 305-2-N. H. W.
Lefevre and J. R. Tripiett. Apr. 28, 1953. Decl. Feb, 18,
1957. 9p. Contract W-31-109-En3-52. $1.R0(ph OTS);
$1.80(mf OTS),

Reaotivity measurements to allow determination of thw
amount of poisoning produced by the Cd and Ta sleeves
and to determine the relative loss of Pu'® when removing
Pu'? are reported. (F.8.)

1959
7o

21727 NP-7911

Jowa State Coll., Ames.

CHANGES IN REACTIVITY IN A S8UBCRITICAL AS-
SEMBLY OWING TO L.OCALIZED PERTURBATIONS.
(thesis)., Donald Miller Beck, 1858. 72p.

The reactivity changes in a subcritical assembly due
to localized perturbations were investigated. The per-
turbations considered were the addition of fuel, poison,
and the introduction of a void. Experimental and theo-
retical results were correlated to ascertain the feasi-
bility of predicting reactivity changes {n a subcritical
assembly, (W.,D.M.)
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8,

9434 BNL-483(p.75-6)

Los Alamos Scientific Lab., N, Mex.

REACTIVITY COETFICIENT DATA ON U™} IN FAST

CRITICAL ASSEMBLIES. G. E. Hansen., p.75-6 [of]

THORIUM - U™ SYMPOSIUM, SPONSORED BY THE

UNITED STATES ATOMIC ENERGY COMMISSION AT

BROOKHAVEN NATIONAL LABORATORY,

JANUARY 9-10, 1958. 2p. .
Data are presented on reactivity coefficient ratios ob-

tained at the centers of Topsy (U reflected Oy), Godiva

(Bare Oy), and Jezebel (bare Pu). (W.L.H.)

9

17454

REACTIVITY EFFECTS OF LARGE VOIDS IN THE
REFLECTOR OF A LIGHT-WATER-MODERATED AND
REFLECTED REACTOR. A, B. Reynolds, K, M.
Henry, and E, B, Johnson (Oak Ridge National Lab.,
Tenn.) and T. J. Thompson (Massachusetts Inst, of
Tech,, Cambridge). Nuclear 8ci., and Eng, 2, No. 1,
Suppl., 163-5(1969) June.

Reactivity effects of large volds {n the reflector of
the Pool Critical Assembly (PCA), an enriched-
uranium, light-water-moderated and -reflected, pool-
type reactor, were investigated experimentally and
theoretically. The four principal effects measured
were the variations of reactivity of voids at the center
of a core face, void position on core face, and separa-
tion distance between void and core face. Superpos-
ability of the reactivity effects of multiple voids was
studied. The effect of the largest void on the thermal
neutron flux distribution was measured. (W.D.M.)

1960

10,

1093 AECU-4391

[Oak Ridge National Lab., Tenn.].

REACTIVITY EFFECTS OF LARGE VOIDS IN THE
REFLECTOR OF A LIGHT-WATER-MODERATED AND
~REFLECTED REACTOR (thesis). Albert Barnstt
Reyoolds. June 1969. 308p. OTS,

Submitted to Massachusetts Inst. of Tech.

Reactivity effects of large voids in the reflector of the
Pool Critical Assembly (PCA), an enriched-uranium,
light-water-moderated and -reflected reactor, were {n-
vestigated experimentally and theoretically. The three
principal effects which were studied experimentally
were: the variation of reactivity with the size of a void
located at the center of one face of the core (including a
void covering the entire face), the variation of reactiv~
ity with void position on the core face, and the super-
posability of the reactivity effects of voids. The effect




of the largest void on the thermal-neutron flux distribu~
tion was algo measured. The experimental value for the
reactivity divided by v for a void covering entirely the
largeat face of & 23.6 x 20.5 % 14.4 in. core was (2.79 =
0.12)%, where v is the ratio of the effective delayed-
neutron fraction to the actusl delayed-neutron fraction.

The calculated value of y for this oore was 1.22 + 0.08.
(auth)

11,

10878 KAPL-M-MLS-12

Knolls Atomic Power Lab., Schenectady, N, Y.
DISTRIBUTED REACTIVITY COEFFICIENTS IN A PMA
SLAB CORE. MEASUREMENT AND ANALYSIS. N. E.
French, R. F. Ruane, and M. L. Storm. Feb. 9, 1960,
50p. Contract W-31-109-Eng-62. OTS.

Measurements of the core distributed reactivity coeffi-
oients of moderator and structural materials that were
made in a polyethylene moderated and reflected slab reac-
tor (PMA-6) are described. In addition, the experiments
are analyzed with the use of various croass section routines
currently employed in nuclear design studies at this labo-
ratory. The adequacy with which the WOX-type and 3-
Group MUFT-SOFQCATE cross-section codes predict the
experimental reaclivity coefficient data is demonstrated.
{auth)

1961

12,

32919 (APEX-705) REACTIVITY EFFECTS OF
STRUCTURAL MATERIALS IN THE BEM-II B, K. V.
Cooper and W, B. Henderson (General Electric Co. Flight
Propulsion Lab. Dept., Cincinnati). Aug. 1961, Contracts
AF33(600)-38062 and AT(11-1)-171, 27p.

Reactivity effects of 93.2% enriched oralldy, molybdenum,
{ron, niobium, 310 stainless steel, 304 stainless steel, In-
conel X, FeCrAl, zirconium, nickel, nichrome V, and chro-
mium clad with FeCrAl, in the form of foils in the center
cell of the BEM-II B minimum void, beryllium moderated
critical experiment are reported. Nineteen-energy-level
diffusion calculations with cell corrections from both
coarse and fine energy detail were correlated with the
measurements. The fine energy detail improved the cor-
relation, mainly because resonance self-shielding and flux
depression are more adequately treated, and residual dia-
crepancies for the most part can be attributed to inade~
quacies in the cross section data. (auth)

13.

7011 (ORNL-3016(p.3-5)) REACTIVITY WORTH OF
THE CENTRAL FUEL ELEMENT IN THE BULK SHIELD-
ING REACTOR I, G. deSaussure, K, M. Hlenry, Jr., and
R. Perez-Belles (Oak Ridge Natlonal Lab., Tenn.).

Reactivites 11-17

The reactivity worth of a BSR-1 fuel clement at the
centor of a critical lattice was experimentally measured
by & pulsed-ncutron-source technique, The value obtained
for BSR-1 loading No. 78 was 6.1 & 0.6 dollars. (auth)

4.

8599 REACTIVITY CONTRIBUTIONS OF VARIOUS
MATERIALS IN TOPSY, GODIVA, AND JEZEBEL. L. B.
Engle, G. E. Hansen, ard H. C. Paxton (Los Alamos Scicn-
tific Lab., N, Mex.). Nuclear $ci. and Eng. 8, 543-68(1960)
Dec.

An accumulation of rcactivity contribution data is brought
together for the various critical assembllcs at Pajarito.
Corresponding values of clfective absorption and transport
cross scctions are derived, and relations between critical
mass and volume fraction of diluents are obtalned in terms
of thesc cross sections. In somo favarable cases, Inclastic
scattering contributions to the cffective absorption cross
sections are estimated. {auth)

15.

4598 PERTURBATION THEORY OF REACTIVITY
COEFFICIENTS FOR FAST-NEUTRON CRITICAL SYS-
TEMS. Gordon E. Hansen and Clifford Maler (Los Alamos
Scientific Lab., N. Mex.). Nuclcar Sci_and Eng. 8, 532-42
{1960) Dec.

The first-crder perturbation theory, or equivalently the
interpretation of reactivity coefficients, s illustrated for
fast neutron critical systems. A sccond-order perturbation
theory for small elze sample replacements Is giver. and
illustrated especially as it pertains to measurements of re-
activity coefficients. (auth)

16.

21406 REACTIVITY AND ACTIVATION MEASURE-
MENTS AND CALCULATIONS IN HIGHLY ENRICHED U~
Zr—-H;0 CRITICAL ASSEMBLIES BETWEEN 65 AND
460°F. L. O. Herwig, W, F. Vogelsang, J. J. Kepes, E. L.
Humez, W. A. Vogele, and T. M. Ryan (Westinghouse Elec-
tric Corp., Pittsburgh). Trans. Am. Nuclear Soc., 4: No.
1, 52~-3(June 1961), :

17.

8186 (CF-61-1-42) REVISED VERSION OF HFIR
CRITICAL EXPERIMENT-2 (HFCE-~2). P. R. Kasten and

R. D. Cheverton (Oak Ridge Natfonal Lab., Tenn.). Jan. 18,
1961, 6p.

A listing and description I8 given of the expcriments
associated with the HFIR Critical Exporiment-2, The pri-
mary experiments concern the reactivity of the bare core,
reactivity worth of **gray’’ control plates, core-power
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Reactivites 18-22

distribution, reactivity worth of #‘black’ control plates,
temperature cocfficients of reactivity, and the island void
coefficlent of reactivity. The secondary expariments con-
cern the reactivity of the fuel, and the reactivity worth of
a **partial*’ gray plate. (auth)

18,

25595 (NAA-SR-Memo-2805) REACTIVITY IN SRE
OF THE BETTIS ALLOYS. J.J. McClure (Atomics Inter-
national. Div, of North American Aviation, Inc,, Canoga
Park, Calif.). May 21, 1958, 4p.

The reactivities of several U—~Nb—Zr alloys in the So-
dium Reactor Experiment are compared with that of 2.8%
enriched U fuel. The alloys considered have the following
compositions: 15% Nb—70% U—15% Zr; 12% Nb-82% U-—-6%
Zr; and 6% Nb—82% U-12% Zr. Each alloy is studied at U
enrichments of 3, 7, and 11%, and the alloy enrichments
necessary to give the same reactivity as the 2,8% enrlched
U fuel are found by interpolation, (T.F.H.)

19.

16754 (KAPL-M-JJS-2) REACTIVITY COEFFICIENTS
IN THE UNPOISONED PMA-40 SLAB CORE. PART I,
MEASUREMENTS. James J. Schultheis (Knolls Atomic
Power Lab., Schenectady, N. Y.). Jan. 9, 1961, Contract
W-31-109-eng-52. 50p.

Results of reactivity coefficient and flux distribution
measurements in the unpoisoned PMA-40 slab core are de-
scribed. The PMA-~40 core s the first in a series of slab
cores to be constructed in the KAPL Plastic Mockup As-
sembly (PMA) for evaluating analytical techniques and
cruss-section schemes, In addition to the distributed re-
activity coefficients of UM, aluminum, and polyethylene,
the epatial variation in the reactivity coefficlents along the
short 12-in, dimension of the coge {8 presented. The de-
scription of the core, measurements, and results presented
is complete enough so that calculations can be performed
without additional information. (auth)

20,

32666 (KAPL-M-JRT-1) REACTIVITY COEFFI-
CIENTS IN PMA-47 A ZIRCONIUM—URANIUM, UNPOI-
SONED SLAB CORE., PART I. MEASUREMENTS. J.R.
Tomonto (Knolls Atomic Power Lab,, Schenectady, N. Y.),
Aug. 21, 1961, Contract W-31-109-Eng-52. 73p.

The results of measuring neutron flux distributions, dis-
tributed reactivity coefficlents of U*S, polyethylene, and
zircaloy as well as the spatially dependent reactivity co-
efficients of zircaloy, aluminum, and zirconium-boron in
PMA-47 are reported. PMA-47 {8 the second of a series
of cores constructed in the Plastic Mockup Assembly (PMA)
to provide reactivity coefficients and criticality data in
cores with simple geometry. It differs from the first core
of the series (PMA-40) in that it contains a higher fuel den-
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sity and utilizes zirconium as its structural material. The
reactivity data will be used to test analytical techniques
and to provide a comparison with related values for sub-
sequent similar aluminum—uranium cores, (auth)

1962
21,

2668 (ANL-6392) IDAHO DIVISION SUMMARY RE-
PORT, OCTOBER 1960 THROUGH MARCH 1961, (Argonne
National Lab., Ill.). Contract W-31-109-eng-38, 75p,
Experimental Breeder Reactor-I. Three methuds were
used to determine the reactivity worth of the EBR-I lead
cup reflector to be 5.4%. The fcedback mechunism postu-
lated for the resonant {nstabilities of Mark-1I core is dis-
cussed In some detail, ZPR-III. Criticalily and reactlvity
-measurements for a wide variety of materlals are reported
for Assemblies 29 to 31 (uranium oxide) and 32 to 33
(stainless steel-uranium). BORAX-V. Current development
and fabrication work carried out on the BORAX-V facility
are desceribed. Transient Reactor Test Facillty. Resulty
are presented for a 1010-Mw-sec temperature-limited
transient in the facility and for the Integrated and peak
power a3 a function of reactivity addition, A temperature
rise vs power graph was derived for calculating the energy
release of transients. Gamma flux measurements are dis-
cussed. (D.L.C.) :

22,

32260 (ANL-6582) TWO SPHERICAL FAST CRITI-
CAL EXPERIMENTS (ZPR-Ill ASSEMBLIES 38 AND 39),
J. C. Bates, W, G. Davey, P, I. Amundson, J. M, Gasidlo,
J. K. Long, and W. P, Keeney (Argonne National Lab,,
Idaho Falls, Idaho). July 1962. Contract W~31-109-
eng-38. 35p.

Two spherical versions of earlier cylindrical assemblies
were used for a critical study of shape cffccts for {ast
reactor cores with volumes of 300 to 400 liters, Assem-
blies 24 (cylindrical) and 38 {spherical) had a high-density
metallic U blanket, whereas the set of assemblies num-
bered 31 (cyiindrical) and 38 (spherical) had a low-density
U-fueled core (with steel and Al diluents) with a high-
density blanket of depleted U. The main features of these
assemblies are summarized. Reactivity coefficients of a
small number of fissile and nonfissile materials were
measured in both assemblies (38 and 39). In Assembly 38
the effects of environment, etc., upon fission rates meas-
ured with absolute fission chambers were investigated.,
Radial fission rate traverses in different directions were
made in Assembly 39 to reveal any flux asymmetry due to
heterogeneity of the core; no such effect was detected. (auth)




23.

2400 (GA-2313) REACTIVITY OSCILLATION MEAS-
UREMENTS OF THE THORIUM DOPPLER COEFFICIENT
IN THE HTGR CRITICAL FACILITY. J. R. Brown and

J. B. Sampson (General Atomic Div., General Dynamics
Corp., San Diego, Calif.). July 1, 1961. Contract AT(04-
3}-314. 46p.

The Doppler coefficient, {1/I){dI/dT), was measured for
several HTGR fuel elements in the HTGR critical assembty
at temperatures up to 650°K by a reactivity oscillation tech-
nique. The correction required because of a smail effect
upon neutron temperature caused by heating the central fuel
element (the thermal base effect) was also determined ex-
perimentally. The coeffictent, (1/1)(dl/dT), is about 3.5 x
1074/°C at 300 to 650°K. It inoreases slightly with thorium
loading. (auth)

k.

15795 SOME MEASUREMENTS OF REACTIVITY IN A
LIGHT-WATER MODERATED HIGHLY ENRICHED
URANIUM ASSEMBLY. P, N, Cooper, K. Firth, M. Ker-
ridge, R. F. Mathams, A, J. Salmon, and K. G. Stepheas
(Associated Electrical Industries Ltd., Aldermaston, Berks,
Eng.). J. Nuclear Energy, Pts. A & B. Reactor Sci. and
Technol,, 16: 65-9(Feb, 1962).

A modified version of the inhour equation, which relates
the reactivity to the rate of change of power of a reactor,
was used. It takes into agcount the different probabilities
of leakage from the reactor core during the slowing down
of prompt and delayed neutrons. Using this equation the
reactivity absorbed by a control element in a reactor was
deduced. Good agreement was found with other methods of
estimating the element effectiveness including critical mass
measurements and sub-critical measurements with dis-
tributed absorbers. (auth)

25.

17234 (DP-641) PDP MEASUREMENTS OF COOLANT
VOID REACTIVITY COEFFICIENTS. Alhert E. Dunklee

Nu Pont de Nemours (E. 1.) and Co. Savannah River Lab.,
Aiken, 8. C.). Mar, 1962. Contract AT(07-2)-1. 22p.
Measurements in the Process Development Pile (PDP)
determined the effect on reactivity of removing all D,O
coolant from pressure tube fuel assemblies consisting
of four concentric U metal tubes ranging in outer diam-
eter from 1.06 to 3.08 in, and immersed in D,O moderator.
At a triangular lattice pitch of 9.33 in. between the centers
of the fuel assemblies, the measured fncrease in the mul-
tiplication constant of an infinite lattice was 2.8%. This
result confirmed earlier calculations and exponential ex-
periments which indicated that this type lattice of nested
U metal tubes would be unstable in a boiling-D;0-cooled
power reactor. (auth)

Reactivities 23~28
26.

30019 (NASA-TN-D-1322) CRITICALITY EFFECTS
OF CENTRALLY LOCATED TUBES AND RODS OF
ALUMINUM, IRON, AND TUNGSTEN IN A HOMOGENEOQUS
REACTOR. Daniel Fieno, Eugene Gunn, Clayton Barber,
Thomas Fox, Donald Alger, and Robert Mueller (National
Aeronautics and Space Administration. Lewis Research
Center, Cleveland), Aug. 1962. 27p.

The NASA zero-power reactor, consisting of an unre-
flected cylinder containing a solution of uranyl fluoride
salt in water, was used to study simple heterogeneous ef-
fects. This heterogeneity was Introduced into the reactor
as tubes or rods of aluminum, iron, and tungsten. For a
given hydrogen- to uranium-235-atom ratio of the fuel so-
lution, criticality was achieved by varying the height of the
fuel solution contained {n a 12-inch-inside-diameter tank.
Criticality measurements of cylindrical votd regions lo-
cated on the axis of the reactor were also made. These
measurements were analyzed by using 19 energy groups
with a one-dimensional diffusion-theory code written for
the IBM 704 computer, (auth)

7.
31 (ANL-6338) CRITICAL STUDIES OF A DILUTE
FAST REACTOR CORE (ZPR-II1 ASSEMBLY 31). J. M.
Gasidlo, J. K. Long, and R. L. McVean (Argonne National
Lab., 111.). Oct. 1961, Contract W-31-109-eng-38. 25p.
Critical studies were performed on a dilute, metallic,
fast reactor core. The fuel was 38.6% enriched uranium
and reduced-density aluminum was used to simulate sodium
coolant. The measured critical mass was 463 kg of U™
a 425-liter core. The main part of the experimental pro-
gram consisted of measurements of the standard fission
ratios, a number of central reactivity coefficients, and the
prompt neutron lifetime. An additional series of experi-
ments were performed to obtain the worths of aluminum,
aluminum oxide, and sodium at various radial positions in
the core. (auth)

28.

2397 (ANL~6336) CRITICAL STUDIES OF A 450~
LITER URAN.UM OXIDE FAST REACTOR CORE (2PR-

HI ASSEMBLY 29). A, L. Hess, W, Gemmell, J. K. Long,
and R. L. McVean (Argonne National Lab., Iil,). Nov. X§60.
Contract \W-31-109-cng-38. 46p.

Results of studies with ZPR-INl Assembly 29, a mockup
of a typteal, dilute UO;-fueled fast reactor, are reported.
‘The assembhly consisted of a 454-liter cylindrical core,
blanketed with deplcted urantum, with a critical mass of
121 kg U, Expertments {ncluded measurements of fission
ratcs, material reactivity worths, and Roasi alpha. The
results of multigroup calculations using the present
Argonne cross section sets are presented, and discrep-
ancies between experimental results and calculations are
discussed. (auth)
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Reactivities 29-34
29.

3837 (ORNL-3193(p.3-4)) THE REACTIVITY EF-
FECT OF AN AIR-FILLED CAVITY WITHIN A POOIL,
CRITICAL ASSEMBLY CORE. E, B. Johnson (Ouk Ridge
National Lab., Tenn.).

It is shown experimentally that a positive void coefficicnt
of reactivity exists in the core center-~line of the Poul
Critical Assembly. The assembly is fucled with BSR-1
fuel elements, and the void is introduced in a Lucite con-
tainer in order to keep the metal/wvator ratio constant.
(T.F.H.)

30.

18612 (DC-59-7-700) REACTIVITY MEASUREMENTS
DURING PHASE I TESTS WITH THE HOTCE REACTOR.
R. M. Kinkaid, J. K. Kunze, and K. J. Skow (General Elec-
trie Co.  Aircraft Nuclear Propulsion Dept., Iiaho Falls,
kltho). July 1, 1959. Contract AT(11-1)-171. 14p.

I'he results of reactivity measurements made with the
HOTCE reactor during phase II tests are given along with
the aignificant test pracedures that evolved during the ex-
perimentation. The reactivities corresponding to the as-
ymptotic periods were determined from the in-hour re-
lation. The worth of each test rod relative to the boron test
rod was computed. (M.C.G.)

31,

4999 REACTIVITY MEASUREMENTS~—-PROBLEMS,
METHODS, AND APPLICATION POSSIBILITIES (SUMMARY
REPORT). P. Liewers (Zentralinstitut fur Kernphysik,
Rossendorf, Ger.), Kernenergie, 4: 5693-618(Aug. 1961).
(In German)

In this survey report on reactivity measurements, the
kinetic behavior of a reactor {s first considered, then the
methods used for the measurement of the reactivity are
reviewed. The application possibilities discussed are
measurement of physical properties, static reactor pa-
rameters, kinetic reactor parameters, dynamic reactor
parameters, and parameters which are necessary for the
operation of the reactor. (J.S.R.) .

32.

4999 REACTIVITY MEASUREMENTS~PROBLEMS,
METHODS, AND APPLICATION POSSIBILITIES (SUMMARY
REPORT), P. Liewers (Zentralinatitut filr Kernphysik,
Rossendorf, Ger.), Kernenergie, 4: 6593-818(Aug. 1961).
(In German) '

In this survey report on reactivity measurements, the
kinctic behavior of a reactor is first considered, thon the
methods used for the measurement of the reactivity are
reviewed. The application possibilities discussed are
measurement of phyatcal properties, static reactor pa-
rametera, kinetic reactor parameters, dynamic reactor
parameters, and parameters which are necessary for the
operation of the reactor. (J.8.R.)
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33.

28438 REACTIVITY EFFECTS OF MODERATOR EX-
PULSION IN AN ENRICHED, LIGHT WATER REACTOR.
Jerome Lee Shapiro (Univ, of Michigan, Ann Arbor). Dis-
gertation Abstr., 22: 1120-1(Oct. 1961).

An experimental and analytical investigation of the ef-
fect of removal of part of the water moderator on the re-
activity of a small pool-type reactor is made. The experi-
mental technique consists of bubbling air through one
element of the core at a time. The air volume {(which is
considered to be a void) is determined by calibrating
measurements made in an out-of-core gamma ray densi-
tometer. Density perturbations made in individual (3'* x
3'") core elements produce void coefficients (® vAk/kAv)
varying from —0.316 at the center to —0.110 at the outer
corner of a roughly square core. The average void co-
efficient produced by volumetrically averaging all the
local coefficients is —0,190. Linearity of the reactivity
effect with vold concentration is observed up to the maxi-
mum void fraction introduced of 11 per cent. This result
is compared with a diffusion-theory analysis that includes
a comparison of two-group perturbation, using one-
dimensional and two-dimensional eigenvalue-variation
methods. This comparison shows that for uniformly
distributed density changes, perturbation theory is simple
and accurate withln § per cent, It is also apparent that
varlation of the geometry (¢.g., cylindricizing a purallele-
piped) has very little effect on either uniformly distributed
or tocalized reactivity effects. Effeets of ncutron stream-
ing, ncutron temperature changes, and changes in flux
depression are shown to be negligible in the average water-
density range (p > 0,75 gm/cc) examined, ‘The most fm-
portant fealure not adequately accounted for by upplying
dengity-chunged cross sections to one- or two-dimensional
codes i8 the variation of transverse bucklings, ‘This
feature 18 examined with the aid of the Buckling Iteration
subroutine of the MAGNUM code. The combination of
buckling itoration with any of the two-group techniques
considoraed adoquatoly solvos the distributed vold coof~
ficiont problom. Howwsver, for focalizod voids this tech-
nique is not accurate sinco it assumes no radial variation
of axial buckling (separability), The interior void coef-~
ficient is overcstimated while the outer void cocfiicient is
underesatimated (buth by about 15 to 30 per cent). On the
basis of this cvidence suggestions arc made for modifi-
cation of the buckling iteration procedure to allow radial
variations of axial bucklings.

3h.

19988 (KAPL-M-JRT-2) REACTIVITY COEFFI-
CIENTS IN PMA-47, A ZIRCONIUM-- URANIUM, UN-
POISONED SLAB CORE. PART II. ANALYSIS. J. R.
Tomonto (Knolls Atomic Power Lab., Schenectady, N. Y.).
Jan, 8, 1962, Contract W-31-109-Eng-52, 46p.

The purpose of this report {s to compare calculated
criticality, reactivity coefficients, and flux distributions
with related quantities measured in PMA-47. PMA-47 is




the second of a series of cores constructed in the Plastic
Mockup Assembly (PMA) to provide criticality data and re-
activity coefficients in cores with simple geometry. A
comparison of results is made to PMA-40 which was the
first in this series. The two cores differ in that PMA-47
contains a higher fuel density and utilizes Zr as its princi-
ple structural materfal. The calculations were performed
using the D1G-WOXX and MUFT-KATE cross scction
routines with the KARE diffusion theory code. (auth)

1963
3.

4224 (ANL-6635(p.8-27)) LIQUID METAL-COOLED
REACTORS. (Argonne National Lab., II1.).

Experiments were conducted with ZPR-III assembly 41
which consists of 20% enriched U diluted in metal. Data on
central fission ratios and sample-size effects in measure-
ments of central- and radial edge-reactivity coefficients
are presented. Other experiments are reported on blankets
and reflectors and a rotary control rod mockup containing
boron carbide in the radial blanket. In developmental work
on the ZPR-VI and -IX, installation of the control wiring for
the reactor-cell air conditioning and installation of the Ar
storage system were completed. A summary of foil irra~
diation activities 18 included. Developmental programs con-
cerning EBR-1, EBR-II, and FARET are summarized.
(J.R.D.)

36.

258055 REACTIVITY AND KINETIC MEASUREMENTS
WITH THE ADVANCED TEST REACTOR CRITICAL EX-
PERIMENT. Arland L. MacKinney and John W. Poston
(Babcock and Wilcox Co., Lynchburg, Va.). Trans. Am.
Nucl, Soc., 6: 47-8(June 1963).

37,

A2 (TID-17282) EXPERIMENTAL REACTIVITY
EVALUATION OF THE ADVANCED TEST REACTOR
CRITICAL EXPERIMENT, J. W, Poston and A. L. Mac-
Kinney (Babcock and Wileox Co. Critical Experiment

lab., Lynchburg, Va.). Nov. 1962. For Ebasco Services,
Inc., New York., Contract AT(10-1)-1076. 25p. (ATRCE-
105)

The reactivity of the Advanced Test Reactor Criticatl
Fxperiment (ATRCE) was evaluated with the core in the
reference condition. Control cylinders were calibrated
using determinations of positive reactor periods inter-
preted by the in-hour equation. The pulsed neutron tech-
nique waa used to measure subcritical reactivities. De-
scribed are the reactivity evaluations for the hafnium neck
shim rods, the outer shim control cylinders, and the borated
Mylar tape used In the core region. The results of pertur-
batlon measurement of the reactivity coefficient of U are
included. (H.D.R.)

Reactivities 35-40

8.

9882 SUBCRITICAL REACTIVITY MEASUREMENT
BY A SOURCE-JERK METHOD. T. B. Ryves (National
Physical Lab,, Teddington, Middx., Eng.) and M. C. Scott.
J. Nucl. Energy, Pts. A & B, 16: 455-63(Sept. 1962).

The theory of the source-jerk technique for the meas-
urement of subcritical reactivity was refined to take ac-

. count of harmonics present in the neutron flux distributioa.
The method was applied to the measurement of the sub-
critical activity in a large graphite-moderated uranium-
fueled reactor. The subcritical reactivity was found to be
{-2.63 + 0.21) per cent AK/K. This value {8 about 10 per
cent higher than estimates based on the subcritical ap-
proach to critical and on the measured interacttion of shut-
off rods. (auth) ’

39.

12765 {ORNL-3360(p.12-16)) EXPERIMENTS AND
CALCULATIONS ON THE REACTIVITY EFFECTS OF
SMALL FUEL DISPLACEMENTS. E. G, Silver, Z. M.
Bartolome, et al. (Oak Ridge National Lab., Tenn.),

The reactivity effects associated with the motion of re-
actor fuel are being {nvestigated in a calculational and ex-
perimental program at the BSF. Results indicate that
negative reactivities result from all perturbations that
decrease the homogeneity of the core, except when the
perturbation adds fuel to high-importance regions, such
as those adjacent to interior water volumes. The calcula-
tion methods appear to be inadequate to cope with the kind
of small-dimension, large-magnitude perturbations repre-
sented by the experiments; however, experiments are
being designed which can be more accurately represented
in the calculations, (auth)

4o.

29733 NEUTRON LIFETIME AND REACTIVITY
MEASUREMENTS IN THERMAL REACTORS WITH THE
HELP OF THE ROSSI-a-METHOD. Theodor Stribel
(Siemens-Schuckertwerke AG, Garching, Ger.). Nukleonik,
5: 170-3(June 1963). (In German)

Rossi o-measurements on two thermal reactors, the
Siemens Instruction Reactor (SUR) and the Siemens Argo-
naut Reactor (SAR), are reported. Methods and equipment
are described and the results presented. For the SUR an
average neutron lifetime of 48.75 x 10™* gec (with Bett =
7.4 x 10") was obtained, for SAR a lifetime of 173.6 x
107 gec (with Begr = 8.5 x 107%) was determined. Reactivity
measurements on the basis of the @-method agreed satis-
factorily with those obtained by the ‘‘rod-drop’’ method,
The statement concerning the gize of the time-dependent
part of the frequency distribution, which is supplied by
theory in the energy and place independent region, could
not be confirmed. (tr-auth)
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Reactivities 41-46
41

13337 REACTIVITY MEASUREMENT ON THE RE-
FLECTED SEMI-HOMOGENEOUS CRITICAL ASSEMBLY
BY PULSED NEUTRON TECHNIQUE. Kenji Sumita (Japan
Atomic Energy Research Inst., Tokyo), Yoshihiko Kaneko,
Riyosuke Kurokawa, and Tae Wan Park. Nippon Genshir-
yoku Gakkaishi, 4: 825-34(Dec. 1962). (In English)

Measurements are made of the prompt neutron lifetime
and of the equivalent reactivity worths of control rods and
the gap between two halves of the SHE-1 (Semi-Homogeneous
Critical Assembly Core-1) by pulsed neutron technigue. *
The decay constant o can be measured in the range from
7.19 to 147.7 sec™! within 2.1%. The prompt neutron lifetime
of this assembly is determined to be 1.21 + 0.03 ms (as-
suming B¢ = 0.0067), and the equivalent reactivity worth of
a Cd control rod to be 4.10 £ 0.13 $. However, the reac-
tivity found from the value of & by the conventional formula,
$ = (o — aJ)/oc is found to have a larger error than experi-
mental one helow about — 9§ for SHE-1, because the change
of the value of kB /1 with the degree of subcriticality is
neglected. The thcoretical validity of reactivity measure-
ment in the reflected suberitical system by pulsed neutron
technique is discussed. (auth)

ho,

4254 (TID-17292) EXPERIMENTAL AND ANALYTI-
CAL RESULTS FOR A ZIRCONIUM -URANIUM UNPOI-
SONED CRITICAL SLAB ASSEMBLY., James R. Tomonto
{(Knolls Atomic Power Lab,., Schenectady, N. Y.).
[Sept, 20, 1962}. Contract [W-31-109-eng-52]. 10p.
Reactivity coefficients, criticality data, and flux distri-
butions were measured in the Plastic Mockup Assembly
for an unpoisoned, slab reactor. The core was constructed
in two sections, one stationary and the other on an elevator
platform. The fuel was 20 wt % uranium enriched to 93%
U in a zirconium matrix plate. Reactivity coefficients
were measured on both a position dependent and core dis-
tributed basis. The reactivity change associated with a
particular material substitution was evaluated by means
of doubling time measurements and were in the range from
10 to 20¢, The results were tested with two cross-section
schemes. (M.C.G.)

1964
43,

39 BUCKLINGS, DISADVANTAGE FACTORS AND
6% MEASUREMENTS IN SOME UNDERMODERATED
SLIGHTLY ENRICHED CORES. Q. L. Baird and A. R.
Boynton (Argonne National Lab., Ill.). Trans. Am. Nucl.
Soc., 6: 248(Nov. 1963).
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L,

15471 {GA-4838) MEASUREMENTS OF SUBCRITICAL
REACTIVITY USING A PULSED-NEUTRON SOURCE.

J. R. Brown (General Atomic Div., General Dynamics Corp.
San Diego, Calif.). Jan. 15, 1964, Contract AT(04-3)-167.
24p. (CONF-187-68)

From American Nuclear Society Meeting, New York,
Nov. 1963.

Pulsed geutron source measurements were made for a
series of subcritical to critical loadings on a bare U
water assembly {n slab geometry, For each loading, the
assembly was repetitively pulsed, and the time distribution
of thermal neutrons in the core was recorded on time ana-
lyzers. From these data, the reciprocal die-away time (a),
the delayed neutron background, and the reactivity of the
system were determined. Measurements at various posi- .
tions in the assembly verified that spatial modes do not af-
fect the reactivity determination. (auth)

3124 MEASUREMENTS OF SUB_CRITICAL REAC-
TIVITY USING A PULSED-NEUTRON SOURCE. J. R.
Brown, J. C. Young, J. R. Beyster, D. H. Houston, and
W. R, Mowry (General Atomic Div., General Dynamics
Corp., San Diego, Calif.). Trans. Am. Nucl. Soc., 6;
284-5(Nov, 1963).

45,

3353 THE DETERMINATION OF k_, FROM MEAS-
UREMENTS ON A SMALL TEST SAMPLE IN A CRITICAL
ASSEMBLY. D. D. Lanning, R. E. Heineman, I. Kaplan,
and T. J. Thompson (Massachusetts Inst. of Tech., Cam-
bridge). Trans. Am. Nucl. Soc., 6: 247-8(Nov. 19€3).

Le.

35083 THE VOID AND HOLE EFFECT IN D,0 MOD-
ERATED REACTOR. Yasushi Nakai (Mitsubishi Atomic
Power Industry Inc,, Saitama, Japan), Osamu Sugimoto,
Kinichi Hagioya, Mitsuo Yokota, Yasuhiko Mlyasaka, Isao
Arase, Shizuo Kikkawa, and Denziro Nemoto, J, Nucl.
Sci. Technol. (Tokyo), 1: 11-17(Apr. 1964).

The reactivity change due to an Increase in the radlus
of an empty hole was measured in a heavy water-moderated
reactor, and some results differing from experiments with
ZEEP were obtained. It was concluded that the streaming
in a hole is not so effective for reactivity. In measuring
neutron flux in a void, a flat thermal neutron flux digtri-
bution was obtained; and it was concluded that the neutrons
leaking through the empty hole or the void do not consist of
thermal neutrons, but of fast neutrons for the most part.
The experimental result of reactivity change due to the
void location in the core indicates that the relation between
the void location and the reactivity change is independent of
the neutron flux distribution. (auth)




.

21613 (HW-79960) REACTIVITY MEASURFMENTS
OF MIXED OXIDE FUEL ELEMENTS. V, O, Uotinen and
L. C. Schmid (General Electric Co, Hanferd Atomic Prod-
ucts Operation, Richland, Wash.). Dec, 11, 1963. Con-
tract [AT(45-1)-1350]. 8p.

The relative worths of gix PuO;--UO, fuel ciements and a
Pu—Al fuel element in the center of the Plutenium Recycle
Critical Facility were determined from positive period
data. Five of the PuO;—UO, elements will go into the
PRTR; the sixth will be retained as a standard. The worths
of the five clements relative to the standard, D,0, and
Pu-Al were obtained. The variation in worth relative to
D,0 of the [ive elements was 1%. An luconsistency (within
1%) between the measured worths and the PuO; content of
the elements was observed. The use of total reactlvity
worth as a criterion {ndicates that the fabrication cf the
Pu0, - UO; elements was very uniform. (D.C.W.)

48.

3094 (CONF-187-12) REACTIVITY WORTH OF
TRANSVERSE GAPS. S. Welinstein and F. Feiner (Knolls
Atomic Power Lab., Schenectady, N. Y.). Nov. 1963.
Contract W-31-109-eng-52. 6p.

From American Nuclear Society Meeting, New York,
Nov. 1963. )

Fuel blocks of compacted ZrO, and UO, powder in par-
affin were added axfally to two unreflected assemblies
(20 x 16 in. and 20 X 24 in. cross sections). The separation
of the assembly halves when criticality occurred was
determined, and the reactivity worth at a given critical
gap size was obtained by bringing the halves slightly
closer together and observing the reactor period. The core
with the larger cross section had a maximum gap twice
that of the smaller core. Diffusion theory treatment
agreed with the data reasonably well for small gap ;hick-
ness. (D.C.W.)

3113 REACTIVITY WORTH OF TRANSVERSE GAPS.
8. Weinstein and F. Feiner (Knolls Atomic Power Lab.,
Schenectady, N. Y.). Trans. Am. Nucl. Soc., 6: 221(Nov.
1963). .

1965
X9,

3503 (AEEW-M-441) ANALYSIS OF THE RESULTS
OF REACTIVITY CHANGE MEASUREMENTS ON PLUTO-
NIUM—~URANIUM FUEIL ELEMENTS. R. C. Bannerman,
H. H. W. DPitcher, and R. Richmond (United Kingdom )
Atomic FEnergy Authority, Rcactor Group, Atomic Energy
Establishment, Winfrith, Dorset, England), July 196¢.

42p, Dep.; $1.20(BIS) 6s. (HIMSO).

Reactivities 47-52

Reactivity change measurements were carried out in the
graphite-moderated reactor HECTOR on plutonium -
uranium fuel elements with a low ¥ Py content. The alm
of the work was to develop a method in which measure-
ments on small fucl samples (typically 18 in. long) could
be used to check the validity of proposed methods of cal-
culation for plutonium-bearing lattices. The experiments
were carried out {n a variety of lattices and demonstrated
that at a lattice pitch of 8.5 In,, which was used for the
majority of theimeasurenients, the results were not sig-
nificantly affected by the lattice environment, In particular,
the results showed that it is not necegsary to use pluto-
nium —uranfum fuel in the lattice surrounding the sample
but that urantum fuel with similar properties is adequate,
The accuracy obtained corresponded to an error of 0.5%
in k. for a lattice containing the plutonium—uranium fuel,
The results of the measurements were compared with the
predictions of the TRACER method of lattice calculation.
It was found that, at room temperature, there was no sig-
nificant difference between the measured and calculated
values of k_ but that, at temperatures in the range 400 to
450°C, the calculated value of k, was about 1%,% lower
than the measured value. {auth)

50.

1937 (PAEC(D)RE-G49) REACTIVITY EFFECT OF

FUEL ADDITION IN THE PRR-1. Z. M. Bartolome and

C. A. Tejada (Philippincs. Atomic Energy Commisslon.

Atomic Rescarch Center, Marila), 1961, 4p. Dep.(mn).
Results are given of reactivity gains tn PRR-1 due to

fuel addition or removal at various cure positions. (R.E.U.)

51.

1893 (TID-21251) MEASUREMENT OF HBWR-II
CORE PARAMETERS IN THE NORA REACTOR. K. Bryhn-
Ingcbrigtsen, N. L. Snidow, A. Myking, and H. Smidt Olsen
(Norway. Institutt for Atomencrgi, Kjeller). Aug. 1964.
Contract [AT 30-1) -2607). 29p. (KIR-70; NORA-8). Dcp.
{mn); $2.00{cy), 1{mn) OTS. :

Some expcrimental results for NORA in-pilce tests of en-
riched fuel clusters for the second loading of the Halden
Boiling Water Reactor are presented. Mcasurements were
made of thcrmal-neutron flux distributions, moderator
level coefficient of reactivity, core importance function,
flux depression by an SS thimble, and void elfccts. (R.E.U.)

52.

17311 REACTIVITY MEASUREMENTS IN THE AD-
VANCED EPITHERMAL THORIUM REACTOR (AETR)
CRITICAL EXPERIMENTS, 8. G. Carpenter (Atomics In-
ternational, Canoga Park, Calif.). Nucl. Sci. Eng., 21:
429-40(Apr, 1965).

Reactivity effects of various materials of interest to
epithermal and fast reactors were measured in a series
of neutron spectra with median energies of neutrons caus-
ing fission ranging from 422 kev to 8.5 ev. An oscillator
technique capable of sensitivities of 10-% Ak was used,

In addition, a power-history or reactivity-vs-time method
was developed for fast, but less sensitive reactivity mea-
surements, It was used to obtain radial reactivity traverses
and rod calibrations and for other routine reactivity mea-
surements, (auth)
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Reactivities 53-63

29024 EFFECT OF DISTRIBUTION OF FISSILE MA-
TERIAL ON CRITICAL MASS. H. K. Clark (E. L. du Pont
de Nemours and Co., Aiken, S. C.). Trans. Am. Nucl. Soc.,
200-1(May 1965).

54.

29555 PRECISION REACTIVITY MEASUREMENT

FACILITY AT ARGONNE NATIONAL LABORATORY. R.C.

Doerner (Argocne National Lab., Ill.). Trans. Am. Nucl.
Soc., 8: 261-2(May 1965).

55.

29550 INTERPRETATIONS OF REACTIVITY MEA-
SUREMENTS ON CADMIUM-SHIELDED SAMPLES., W. K.
Foell and J. J. Scoville (Phillips Petroleum Co., Idaho
Falls, Idaho). Trans. Am. Nucl. Soc., 8: 257-8(May 1965).

56.

29556 THE RELIABILITY AND PHYSICAL INTERPRE-
TATION OF MEASUREMENTS IN A REACTIVITY MEA-

SUREMENT FACILITY. S. B. Gunst, J. C. Connor, E. D.

McGarry, and D. E. Conway (Westinghouse Electric Corp.,
West Mifflin, Pa.). Trans. Am. Nucl. Soc., 8: 262-3(May

1965).

oT.

24040 VOID REACTIVITY MEASUREMENTS IN TWO
REACTOR LATTICES OF UO; ROD CLUSTERS IN D,0.
F. W. A. Habermann. Thesis, Amsterdam, Free Univ.,
1965. 79p.

For understanding the characteristics of a boiling water
reactor measurements were carried out of various coolant
void reactivity effects in the zero power facility NORA at
room temperature and in the Halden BWR between 55°C
and 220°C. The measurements in NORA were carried out
with a core of 7-rod UOQ, cluster fuel elemeuts of the
HBWR. The shroud of one fuel element was subdivided
in sections in which the water level could be depressed
by air. The temperature dependence of the vold effect has
been determined by removing coolant from one UO, cluster
fuel element In the HBWR. The coolant channel was voided
to various depths by depressing the D,O level in it by
means of argon under pressure. fauth)

58.

29542 CRITICAL FACILITY MEASUREMENTS OF
THE SODIUM-VOID COEFFICIENT IN A LARGE DISC-
SHAPED FAST-REACTOR CORE. F. H. Helm, W. Y. Kato,
G. W. Maln, H. H, Meister, and G. K. Rusch (Argonne Na-
tll:élsa)l Lab,, Il.). Trans. Am. Nucl. Soc., 8: 245-6(May

166

29.

14283 (KY-L-258(Rev.])) THE DENSITY EFFECT—
IN REGARDS TO THE MINIMUM CRITICAL ENRICHAMENT
Of AQUEOUS HOMOGENEOUS SOLUTIONS, O. W. Her-
mamn (Paducah Gaseous Diffusion Plant, Ky.). Jan. 16,
1962, Contract {W-7405-eng-26]. 6p. Dep.(mn); §1.00
(cy), 1{mn) OTS.

It {s shown that the minimum critical enrichment of
uranium in 35U (n aqueous homogeneous systems is inde-
pendent of density. It I8 concluded that it should be pos-
sible to handle homogeneous or nominally homogeneous
uranium salts without regard to density, so long as the
minimum critical 33U enrichment is not exceeded. (T.F.H.}

60.

29796 REACTIVITY MEASUREMENTS IN HECTOR.
G. H. Kinchin (United Kingdom Atomic Energy Authority,
Winfrith, Eng.). Trans. Am. Nucl. Soc., 8: 260-1(May
1965).

61.

3736 REACTIVITY VARIATION DURING STARTUP

IN NUCLEAR ROCKETS. Winston W. Little, Jr., Edward
A. Mason, and K. F. Hansen (Massachusetts Inst. of Tech.,
Cambridge). Trans. Am. Nucl. Soc., 7: 380-1(Nov. 1964).

62.

3676 FAST-REACTOR REACTIVITY COEFFICIENTS;
THE EFFECT OF EXCESS REACTIVITY. W. B. Loewen-
stein {Argonne National Lab., Il11.). Trans. Am. Nucl. Soc.,
T: 249-50(Nov. 1964).

63.

40158 (UNC-5123) SODIUM VOID COEFFICIENT OF
REACTIVITY. A REVIEW AND STUDY OF ANALYTICAL
WORK. Monroe, C. W. (United Nuclecar Corp., White
Plains, N. Y. Development Div.). May 1965. Contract
AT(30-1)-2832. 126p. Dep. mna; CFSTI, $£4.00 cy, $1.00
mn.

It is disclosed that the most widely accepted method for
determining sodium reactivity effects employs a standard
synthesis technique using diffusion theory in one-dimen-
sional cylinder-and-slab geometries. The majority of
multigroup diffusion theory codes uscd employ an option
whereby group-and-region-dependent bucklings may be
specified as {nput quantities, facilitating a relatively ac-
curate iterative procedure. Effective group cross sections
are derived from many sources of data; the high energy
groups usually employ the cross sections of Yiftah, Okrent
and Moldauer. Whenever possible, the-most recent ensrgy-
dependent data for cross sections, {E), and the capture-to-
fission ratios of {issile isotopes were used. A refined
treatment of elastic scattering resonances fthe ELMOE
code) has established the necessity of using composition-
dependent cross sections. Computations using several
cross section sets indicate trends in the sodium void effect
for & variety of conditions. Conclusions from these results
are presented. (auth)



6L,

10490 (UCRL-7686) A STUDY OF BERYLLIUM
OXIDE MODERATED CRITICAL ASSEMBLIES CONTAIN-
ING VARIOUS METAL ABSORBERS. John R. Morton, III,
James M, Piowaty, Joseph Petruzzi, and Loren Gavdner
{Californfa. Univ., Livermore. Lawrence Radlatlon Lab.).
Feb. 5, 1964. Contract W-7405-eng-48. 19p. Dep.(mn);
$1.00(cy), 1{mn) OTS.

Reactivity worths of various metal plates were mea-
sured in a quasi-homogencous enricked uranium -beryllium
oxide subcritical assembly by means of the pulsed neutron
method. The mater{als studied {ncluded nickel, {ron, co-
balt, gnld, Hastelloy R-235, and René-41. The equiva-
lences were determined hetween the various absorbers and
fueled core matertal. Based upon the measurements it
was concluded that the prompt lifetime s relatively in-
sensitive to massive localized absorbers. (auth)

65.

st (CFA-R-2477) EXPERIENCES CRITIQUES
DANS AQUILON PORTANT SUR DES COMBUSTIBLES
LEGEREMENT ENRICHIS EN URANIUM 235 ET EN PLU-
TONIUM. (Critical Experiments in Aquilon With Fuels
Slightly Enriched in Uranium 235 or in Plutonium). Roger
Naudet, Michel Chabrillac, Guy Ledanois, and Piorre
Lourme (France. Commissariat a I'Encrgie Atomique.
Centre d'Etudes Nucleaires, Saclay). Aug. 1964, 27p.
‘Dep.dmn),

Reactivity comparisons were made in Aguilon II between
geometrically identical lattices dilfering only by the compo-
sition of the fuel. The fuel elements consist of mctallic
uranium single rods with cither slight differences of the
tsotopic composition (0.69-0.71—-0.83—-0.86 pcr cent of
uranium 235) or slight additions of plutonium (0.042 per
cent). Five lattices pilches were used, in order to produce
a large variation of spectrum. Two additional scts of plu-
tonium fuels are prepared to be used in the same condf-
tions. The double comparisons: natural-enriched versus
natural-enriched plutonium, are made in such a way that a
very precise interpretation is permitted, The results are
perfectly consistent, which seems to prove that the cal-
culation mcthods are convenicnt. Further it can be in-
ferred that the usual data, namely for the ratio of the n of
38y and PPy seem reliable. (auth)

66.

45538 EFFECT OF A VOIDED GAP ON REACTIVITY
COEFFICIENT FOR VOIDING CORE SODIUM IN A FAST
REACTOR, FOR VARIOUS GEOMETRIES, Noderer, L. C.;
Visgner, Sidney (Combustion Engineering, Inc., Windsor,
glo;nl.g.s 13p. (CONF-664-94). Gmelin, AED-CONF-64-

From American Nuclear Society Meeting, San Francisco,
Nov,~-Deoc, 1964,

It is shown that a permanentiy volded gap between the
core and blanket in a fast reactor suhstantially increases
the leakage effect when sodium is removed from the core
by decreasing the return probabllity of neutrons from the
blanket to the core so0 that a negative voiding coefficient
for the core godium can be attained. Since the neutrons
which are not returned to the core are nearly all absorbed
:; t’l;esb)lanket, there is no loss in overall breeding ratio.

Reactivities 64-69
67.

29551% NEUTRON-SCATTERING EFFECTS IN
REACTIVITY MEASUREMENTS IN THE ARMF. J.STV;IA.TIC
Rogers, E. Fast, and D. A. Millsap (Phillips Petroleum
Co., Idaho Falls, Idaho). Trans. Am. Nucl. Soc., 8: 258
(May 1965).

68.

29562 MEASUREMENT OF REACTIVITY NEAR DE-
LAYED CRITICAL BY THE PULSED-SOURCE METHOD.
8. A. Scott and J. R. Wolherg (Technion— Israel Inst. of

Tech., Haifa). Tramns. Am. Nucl. Soc., 8: 278(May 1963).

69.

33574 THE MEASUREMENT OF REACTIVITY IN
MULTIREGION SUBCRITICAL SYSTEMS BY THE PULSED
NEUTRON TECHNIQUE. Sherwin, J.; Leng, J. H. (United
Kingdom Atomic Energy Authority, Sellafieid, Cumb, Eng.).
Vienna, International Atomic Energy Agency, 1965, Paper
8M-62/25, 37p. (CONF-650504-31)

From IAEA Symposium on Pulsed Neutron Methods,
Karlsruhe, Ger.

The prompt decay of a thermalized burst of neutrons in
& multiregion subcritical system is examined using a two-
group diffusion theory. It is shown that a relation can be
established between the prompt decay constant of the fun-
damental mode and the effective multiplication factor of
the system in terms of two parameters defined as the reac-
tor response coefficient and the prompt decay correction
and which depend to a large exteat on the spatial flux pat-
terns within the system. For the uniform bare system,
the response coefficlent can be identified with the mean neu-
tron lifetime in the system; for a multiregion system f{t
rveprasents a compound of the lifetimes in each region
weighted by perturbation type integrals. The second param-
oter, the decay correction, can have no physical meaning in
that it arises from an attempt to relate the two scales of
reactivity involved; that is the scale using the prompt
decay constant and the scale derived using the effective
multiplication factor. The properties of these parameters
are examined here with reference to an enriched-uranium,
graphite-moderated reactor consisting of a uniform core
and reflector, and it 18 shown that the two parameters are
not uniquely defined by the reactivity of the system, but
depend on the method chosen to make the system subcrit-
ical. Two sets of measurements are treated by the theory,
In one, the Windscale Advanced Gas-Cooled Reactor was
shut down by a uniform poison. In the other, the reac-
tivity of a core in the zero-energy reactor HERO was
varied by altering the loaded radius. The neutron pulse
measurements are all shown to be in good agreement
with more conventional methods of reactivity determina-
tion. Some discussion of the experimental techniques and
the difficulties encountered in the graphite-moderated
systems is presented. (auth)
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Reactivities 70-75
TO.

17227 ON THE MEASUREMENTS OF SPATIAL DIS-
TRIBUTION OF REACTIVITY COEFFICIENT, Nobuyuki
Shirai (Mewduensha Electric Mfg. Co., Ltd., Japan). Mei-
deunsha Jilio, No, 51, 25-32(0Oct. 1963). (In Japanese)

The spatial distribution of reactivity coefficients in the
epithcrmal region was measured in a gruphite-morderated
critica! assembly (SHE). Unlike the foil activation method,
the method used permits fres sclection of a sample re-
gardless of the activation of nuclei, the mode of decay, and
the workability of a foil, If the distribution of neutron
fluxes i{s mcasured with foils of the same sample, the ac-
companying function (¢) can be estimated from the mea-
surement of the reactlvity coefficicnt. To Improve the
precision of measurcments and shorten the time required
for measurcment, the sample contained in a Cd filter was
pulled out of the core of the assembly by a manipulating
system and the reactivity cocfficient was measured radially
from the core towards the periphery by the period method.
In the investigation of the change in the reactivity coecffi-
cieot due to the neutron absorption in the various energy
reglons, the following elements were used as samples:

Au and In for the low energy region, I and Br for the me-
dium energy reglon, and Co and Mn for the high energy
region. The observed values of reactivity coefficients were
compared with the theoretical. Both agreed very well in
the core of the assembly, but in the reflector, the theoreti-
cal values were smaller than the observed. (Nucl, Sol,
Abstr. Japan, 3: (Sept. 1964))

TL.

8602 (ORNL-3691(p.59-98)) REACTIVITY EFFECTS
OF SMALIL FUEL DISPLACEMENTS FOR PLATE-TYPE
REACTORS. E. G. Silver and S. B. .Johnson (Oak Ridge
Niational Lab., Temn.).

A slab-geometry plate-type critical expertment was
constructed to measure the reactivity effects of simall
perturbations introduced by fuel-element displacements.
These perturbations were calculated by both diffuston-
theory and transport-thcory coles, with careful attention
to sources of error in the calculation model, in order to
test the relative abilities of the two calculation methods
to predict the magnitude of such perturbalions. The
transport-theory rcauits were in rather good agreement
with the experiment, whereas the diffusion theory was far
less accurate in its predicticas. (auth)

T2.

17313 NEUTRON-IMPORTANCE MEASUREMENTS
IN THE ADVANCED EPITHERMAL THORIUM REACTOR
(AETR) CRITICAL EXPERIMENTS. Robert J. Tuttle
(Atomics International, Canoga Park, Calif.). Nucl. Sei.
Eng., 21: 451-62(Apr. 1965).

The variation of neutron importance with energy and po-
sition was investigated in a multiregion critical agsembly
having a series of test reglons typical of slightly epither-
mal to fast power reactors. Values of neutron importance
at the center of the test regions were measured using neu-
tron sources and a reactivity oscillator, The variation of
neutron importance with position was determined using
peutron sources in conjunction with 2 dynamio reactivity
measurement technique. Analysis of data from similar
beryllium- and carbon-moderated test regions indicates
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the significance of the Be(n,2n) reaction. The neutron
sources used were Po—Be, Po-!'B, Po—CaF,, Po-'Li,
Mock Fission and Sb-Be. Published source spectra were
used in the analysis of the data; the Mock-Fission-source
spectrum was determined by gamma spectroscopy. Rela-
tive yields of these sources were determined by calibration
in a manganese sulfate bath. (auth)

3.
16060 (AROD-4434:2) THE STRUCTURE AND AN-
NEALING BEHAVIOR OF EXPLOSIVELY SHOCKED MgO
CRYSTALS. Final Report. Mark J. Klein (Battelle
Memorial Inst., Columbus, Ohio). Jan. 5, 1965. 13p.
The structure of explosively shocked magnesium oxide
single crystals was investigated. Although lonic crystals
with the rock-salt structure, such as MgO have been used
as models to study the basic processes involved in plastic
flow at low deformation rates, little is known about their
response to high-velocity deformation. In this investiga-
tion, the structural changes induced in MgO crystals by
plane shock waves were studied by etch-pit metallography
and by electron-spin resorance. The experimental shock-
loading procedures were designed to induce high dynamic
pressures in MgO crystals for subsequent structural
studies. (auth)

Th.

1419 SOME COMMENTS ON THE ROSSI-a EXPERI-
MENT. Dryce, Donald H. (Kaman Nucloar, Colorado
-Springs, Colo.). Nukleonik, 7: 428(Aug. 1965).

The discrepancy between the accepted theoretical condi-
tional dotection probability for prompt neutrons and the ex-
perimental behavior lies in the experimental observation
that the multiplying coefficient associated with the time-
dependent portion of the prompt neutron conditional detec-
tion probability is independent of the prompt neutron popu-
lation decay constant. An equation is derived for the prompt
neutron conditional detection probability that expresses the
dependence of the initial count upon the occurrence of the
ancestor fission, thus directly relating the counting events
at the two times of interest to their common antecedent.
Experimental verification of this equation was obtained from
the results of a series of experiments performed on the
Cornell University zero power reactor. (J.8.R.)

.

46995 PLUTONIUM IN NUCLEAR REACTORS. IiI.
THE COEFFICIENT OF REACTIVITY OF Na IN LARGE
FAST OXIDE REACTORS, Bucci, P, (CAMEN, Pisa,
Italy). Ing. Nucl,, 7: 30-41(Jan.-Feb. 1966). (In Italian),

The coefficient of reactivity of Na in Na-cooled fast Pu
reactors is considered. The two factors most affecting the
reactivity coefficient are the concentration of the fissile
material and the presence of neutron capturing materials.
The behavior of structural materials with respect to Na
cooling is discussed. The nuclear and mechanical charac-
teristics of stainless steel, Ti, Zr, Mo, W, Ta, Nb, and V
are discussed. (J.S.R.)




76.

8279 (A1-65-225) TUNGSTEN RESONANCE INTE-
GRALS AND DOPPLER COEFFICIENTS, Quarterly Prog-
ress Report No, 1, July-September 1965, Carpenter,
S. G.; Otter, J. M,; Paschall, R, K,; Royden, H. N,
(Atomics International, Canoga Park. Calif.). Oct, 29,
1965. Contract NAS 3-7982, 21p. (NASA-CR-54769).
Axial flux and source iraverses were made {n the central
void in the SGR-CA, the cxpected cosine shepes being ob-
tained. Reactivity measurements under caumium were
madc on a numher of samples, including natural tungsten,
gold, lead, depleted uranium, aluminum, stainless steel,
and lavite. The results Indicate that a sensitivity of better
than 0.01 cents is obtained for a single reacfivity measure-
ment taking 100 sec, This sensitivity {s adequate for the
resonance-integral measurements, and can readily be
improved as required for Doppler measurcments by taking
data over a longer perfod of time. Calculated reactivities
are consistently higher than those measured: however, the
ratios of various calculated worths agree reasonably well
with the corresponding ratios of experimental worths, The -
use of real and adjoint fluxes calculated with the cadmium |
sleeve taken fnto account should improve agreement with
experiment. These results also Indicate that reactivity
effects assoctated with scattering and structural materials
are negligible. Measurements with and without cadmium
end caps have demonstrated that end effects are quite
small. (auth)

1.

14062 PULSED NEUTRON REACTIVITY MEASURE~
MENTS IN THE NEAR-CRITICAL STATE. Linfeld, K.}
Henntes, H.; Memmert, G.; Ullrich, W, (Interatom,
Bensberg, Gerl).  pp 299-312 of STI/ PUB/104(Val, 2).

Measured and calculated thermal neutron decay constants
\ are reported for various 5% enriched zirconium hydride
moderated lattices, using UO,; and ZrH, ¢ rods in an alumi-
pum matrix. By performing measurements in the critical
and in near-critical states.values of /1 could be deter- -
mincd. The resulting f/1 values were used to calculate
reactivity worths of diffcrent absorber rods and absorber
arrangements from the measured decay constants. Several
measurements were evaluated applying the modified pulsed
source technique of Garelis and Russell. (auth)

78.

14075 ~ SURVEY OF PULSED NEUTRON SOURCE "
AMETHODS FOR MULTIPLYING MEDIA, Garelis, E,
(General Electric Co., Pleasanton, Calif.). pp 3-23 of .
STl PUB/104(Vol. 2).

The methods by which the reactivity is derived from the
o -measurement, e.g., the e-delayed critical measurement
and the recent (k5/1) method, are discusscd. The funda-
mental modal treatments arc examined in the lght of the
theory of the pulsed ncutron source techniques as developed
for the (kf/1) model. The tmplications of the pulsed neu-
tron source thcory to obtain precise decay constants and
suitable data for the analysis of pulscd systems are con-
sidered. Experimental work s reviewed thal shows the
advantagea as well as the timitations ol the (k/3/1) technique,
The use ol pseudo-random itmpulse response mcthods with
cross correlation between the input and output for the de-
termination of the Green'a function of a multiplying assem-

Reactivities 76-83

bly is also discussed. It fs shown that the Information oh-
tafned by the pseudo-random method is identical to that
obtained from the repetitively pulsed method. Thus, this
makes it possthle to apply the methods developed for tho
repetitive to that of the pseudo-random technique. (auth)

79.

24709 (RPI-328-52) SUBCRITICAL REACTIVITY
DETERMINATIONS—COMPARISON OF EXPERIMENTAL
METHODS, Gozani, Tsahi (Rensselaer Polytechnic
Inst., Troy, N. Y, Dept, of Nuclear Engineering and Sci-
ence), (1965], Contract AT(30-3)-328. 7p. (CONF-
660606-1), Dep, mn, CFSTI $1.00 cy, $0.50 mn,

From American Nuclear Society Meeting, Denver,

Four methods of measuring the reactivity of subcritical
systems are discussed and compared. (D.C.W.)

34964 SUBCRITICAL REACTIVITY DETERMINA-
TIONS-COMPARISON OF EXPERIMENTAL METHODS,
Gozani, Tsahi (Rensselaer Polytechnic Inst., Troy, N. Y.
Trans, Amer, Nucl. Soc., 9: 236-7{June 1956),

80.

3384 NUCLEAR REACTIVITY MEASUREMENTS

OF IRRADIATED URANIUM DIOXIDE. Guon, J. (Atomics
International, Canoga Park, Calif.). Trans. Amer, Nucl.
Soc,, 8: 384-5(Nov, 1965),

81.

3431 ON THE INTERPRETATION OF REACTIVITY
MEASUREMENTS OF REACTOR MEDIA. Heineman, R. E.
(Battelle-Northwest, Richland, Wash.). Trans. Amer,
Nucl, Soc., 8: 532-3(Nov. 1965).

82.

34960 COMPARISON OF MEASURED AND CAL-
CULATED WORTHS OF VARIOUS MATERIALS IN A
ZONED FAST ASSEMBLY, Karam, R. A.; Kato, W, Y.;
Rusch, G. K. (Argonne National Lab,, Il.). Trans. Amer,
Nucl. Soc., 9: 232-3(June 1966).

83.

1543 REACTIVITY‘MEASUREMENTS IN HECTOR.
Kinchin, G, H., (Atomic Energy Establishment, Winfrith,
Eng.). 3p. (CONF-650602-65). Gmelin, AED-CONF-
64-219-134,

From American Nuclear Soclety, 11th Annual Meeting,
Gatlinburg, Tenn.

HECTOR is a graphite-moderated zero-energy reactor
with an annular driver region that is maintained at a tem-
perature below 60°C and a central region that can be heated
to a temperature of 450°C. Heating and cooling is carried
out by circulating carbon dioxide. By changing the fuels
loaded in the central region and by altering the tempera-
ture, a variety of neutron spectra can be produced. Small
samples or single fuel elements can be introduced into the
center of the reactor for making reactivity measurements.
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Reactivities 84-90
8k,

16118 (AE-212) CENTRAL REACTIVITY MEASURE~
MENTS ON ASSEMBLIES 1 AND 3 OF THE FAST REAC-
TOR FRO. Londen, S~O. (Aktiebolaget Atomenergf,
Stockholm (Sweden)). Jan, 1966, 47p. Dep. mn,

The reactivity effects of small samples of various ma-
terials were measured by the period method at the core
center of Assemblics 1 and 3 of the fast zero power FRO.
For some materials the reactivity change as a function of
sample size was determined experimentally. The core of
Asscmbly 1 consisted only of uranium enriched to 20%
whereas the core of Assembly 3 was diluted with 30% graph-
ite. The results were compared with calculated values ob-
tained with a second-order transport-theoretical perturba-
tion model and using differently shielded cross scctions
depending upon sample size. Qualitative agreement was
generally found, although discrepancies still exist. The
spectrum perturbation caused by the experimental arrange-
ment was analyzed and found to be rather important. (auth)

These measurements can be made either by an oscillator
method, in which the amplitude of reactor power modula-
tion is determined while the sample is regularly moved in
and out of the reactor, or by period measurements. (J.F.P.)

85.

34941 ROSSI~ALPHA MEASUREMENTS IN SUBCRITI-
CAL URANIUM-METAL CYLINDERS. Mihalczo, John T.
(Oak Ridge National Lab., Tenn.). Trans. Amer. Nucl.
Soc., 9: 175-6(June 19686).

86.

26434 REACTIVITY EFFECT OF WATER GAP SPAC~
ING, AND 3%y ON THE SYSTEM ZIRCONIUM-WATER-
35y, Rutledge, G. P.; Condit, C. M.; Dobbe, F. A. (Bettis
Atomic Power Lab., Pittsburgh). Chem. Eng. Progr., 61:
Symp. Ser. No, 60, 54-69(1965).

The reactivity of single homogeneous systems of zirco-
nium-water-U-235 has been previously developed. This
information is quantitatively extended by assessing the re-
activity effect that results when homogeneous regions are
separated by water gaps, that is, heterogeneous systems.
Several fuel regions which are stored adjacent to each
other under water do not necessarily represent a maximum
reactivity. Since these regions are separated by a water
gap, which is often necessary in fuel storage, a maximum
peak reactivity is reached at a certain spacing between the
reglons. It is necessary that this maximum value always
be determined before the fuel is handled unless it is me-
chanically impossible to vary this water gap. (auth)

87.

44621 (CONF-660303, pp 773-81) THE INTERPRE-"
TATION AND EVALUATION OF INTEGRAL CROSS SEC-
TIONS BY REACTIVITY MEASUREMENTS, Scoville,
J. J,; Fast, E, (Phillips Petroleum Co,, Idaho Falls,
Idaho, Atomic Energy Div,),

The importance of reactivity measurement of integral
cross sections {8 discussed. The investigator should
either make the measurements in a pure 1/E dependent
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flux, or be able to correct for any departure from this
idealistic condition. Calculational methods are employed
to make these, along with other possible corrections for
fast fission, (n,2n’), and inelastic scattering reactions,
Since many materials do not activate upon neutron absorp-
tion, the reactivity technique is important in determining
their resonance integrals. Some results determined with
the ARMF reactors by static reactivity measurements are
included, (auth)

88.

32790 (ANL-6930) PARAMETRIC STUDIES OF THE
REACTIVITY COEFFICIENTS FOR LARGE *U-Th-
FUELED FAST REACTORS. Singh, R. S.; Hummel, H. H.
(Argonne National Lab., ll1). Jan. 1966. Contract W-
31-109-eng-38, 28p. Dep.mn. CFSTI $2.00 cy, $0.50
mn.

The feasibility of using ¥3U—Th as a fuel in a large fast
breeder reactor was studied from the point of view of the
Doppler and sodium-void coefficients. The composition
and temperature-dependent cross sections for thorjum
were evaluated by using the latest resonance parameters
available. The sodium-void coefficient was studied in
detail over a range of compositions and sizes of core for
metal and oxide fuels, and the effect of the additlon of 34U
and fission products on the coefficient is also investigated.
The reactivity coelficients due to the Doppler effect are
calculated for metal- and oxide-fueled systems of interest.
The results indicate that, even with present cross-section
uncertainties, the reactivity changes due to both the sodium
loss and the Doppler effect are encouraging for the develop-
ment of fast breeder reactors with very large single cores
if 233U and thorium are used as the fuel. (auth)

89.

12358 (LA-3406) SPECTRAL INDICES OF A 4.29 per
cent IU-ENRICHED URANIUM METAL EXPONENTIAL
COLUMN, Steinke, R, G. (Los Alamos Scientific Lab,,
Univ, of California, N. Mex,), Sept. 3, 1965, Contract
W-7405-eng-36, 21p. Dep. mn. CFSTI §2.00 cy, $0.50
mn,

The spcctral indices or detector ratios and buckling
values characteristic of the equilibrium ncutron cnergy
spectrum in a 4.29% 335U enriched bulk of uranfum metal
were investigated. The 21-inch-diameter Los Alamos out-
door cxponential column was utflized with the column and
""Hydro’’ source reactor elevated some 11 feet above
ground level. (auth)

90.

50464 THE REACTIVITY EFFECT OF VOID AND
HOLE. Sugimoto, Osamu (Chugoku Electric Power Co,,
Hiroshima). J. Nucl, Sci, Technol, (Tokyo), 2: 277-84
(Aug. 1965).

The reactivity loss caused by a hole introduced in a re~
actor ir calculated by using the two group perturbhation
theory based on ncutron balance. It is shown that better
agreement with experimental results is obtained by the use
of a more rcasonable probability’ function than those of
Maryf and Schnecberger. The reactivity loss by the pres-
ence’of a void is calculated by the same method, and results
are obtained for several cases: When void volume is below



a certain limit, Ak(z) is independent of z and proportional
to the void volume; in the limit of small void, Ak(z) is pro-
portional to the square of flux. From these results the
mechanism of reactivity loss is discussed. In order to
justify the discussion, a comparison s made of the theo~
retical results with experiments on JRR-2, (auth)
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5. DOPPLER

1956
1.

4920 BNL-1344

Brookhaven National Lab., Upton, N. Y.

TEMPERATURE COEFFICIENTS OF REACTIVITY OF

REACTORS. Jack Chernick. Jan. 9, 1953. Decl. Dec. 2,

1955. 22p, Contract AT-30-2-Gen-16. $0.25(0TS).
Experimental and theoretical investigations of the uniform

temperature coefficient of reactivity (the reactivity change

per degree rise {n temperature of 21l the reactor constitu~

ents In some limited and defined temperature range) are

described, (L.M.T.)

1957

2.
13563 HW-473584
General Electric Co, Hanford Atomic Products
Operation, Richland, Wash.

DOPPLER COEFFICIENT OF A DILUTE SYSTEM OF
U, M. V. Davis. Jan. 18, 1957." Decl. Feb, 6, 1957,
3p. Contract {(W-31-109-Eng~62]. $1.80(ph OTS); $1.80
{mf OTS).

Exporiments conducted in the Hanford Test Pilc yleld
the result that cylinders containing U at densitics less
than'0,35 gm/cm?® will have a zero Doppler cocfficiont in
the temperature range from 50 to 500°C, (auth)

L ]
8758 TID-5183
Los Alamos Scientific Lab., N. Mex,
SEARCH FOR DOPPLER EFFECT IN THE HEATING OF
U, David B. Hall and Jane H, Hall. Dec. 9, 1948.
Decl. Feb. 7, 1957, 22p. Contract W-7405-eng~36. $0.35
(OTS).

Several experiments were undertaken in order to detect
temperature effects on the Doppler broadening of fission and
absorption resonance lnes in U, It is pointed out that
rapid temperature increases in a reactor fuel rod could
cause 2 nuclear explosion if an Increase in reactivity oc-
curred concurrent with high local heating of the fuel rods.
The effect was studied by heating a rod of U?* and an Al
rod, noting differences in the reactivity of a Pu reactor. In
all cases, the effect was not found, (K.S.)

k,
6100

A DIRECT MEASUREMENT OF THE URANIUM METAL
TEMPERATURE COEFFICIENT OF REACTIVITY. R. M,
Pearce and D, H. Walker (Atomic Energy of Canada Itd.,
Chalk River, Ontario). Nuclear Sci. and Eng. 2, 24-32
(1957) Feb.

The U metal temperature coefficient of reactivity has
been measured in ZEEP. A U sample wasg oscillated in the
reactor and the resulting modulation of reactor power was
measured as a function of the sample temperature. The
temperature coefficient of uniformly heated U rods, 3.25
cm, {n dlameter, immersed in a constant temperature mod-
erator (moderator-to~U volume ratio 22) is deduced from
this experiment, Over the range +30°C to +230°C the coef~

ficient is dk/dT = ~(1.25 * 0.09) % 10™% per °C. Over the
range +10°C to — 140°C the coefficlent 18 dk/dT = —(1.58 ¢

0.18) X 1075 per *°C. (auth)

1958
5

17752 AERE-R/M~168
United Kingdom Atomic Energy Authority. Research

Group. Atomic Encrgy Research Establishment,

Harwell, Berks, England,

A MEASUREMENT OF THE CONTRIBUTION QF THE
DOPPLER EFFECT TO THE TEMPERATURE COEFFI
CIENT OF REACTIVITY IN A FAST REACTOR. A. R.
Baker and T. A. J. Jaques, Juoe 1958. 26p.

The Doppler effect in U*® and U** in a fast reactor
was studied by measuring the changes in reactivity
when hot and cold samples were placed alternately at
the center of Zeus. The results for U=° are consistent
with zero Doppler effect. For patural urapium a small
negative temperature coefficient was observed, corre-
sponding to increased capture in U™? with increasing
temperature, givea by: (do, /dT) = 0.0006  0.0002
mb/*C. The estimated Doppler temperature coefficient
for the whole reactor Zeus was zero within experimen-
tal error. An upper limit could be placed on the magni~
tude of the Doppler coefficient (which might be positive
or negative) of 10 X 10~T per *C, which is negligible
compared with the magnitude of the total negative tem=-
perature coefficient of fast reactors (pamely about
150 X 10”7 per *C). (auth)
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6o
15072 A/CONF.15/P/1777
Knolls Atomic Power Lab,, Schenectady, N, Y. and
Argonne Natlonal Lab., Lemont, 11, -
MEASUREMENT OF DOPPLER TEMPERATURE CO-
EFFICIENT IN INTERMEDIATE AND FAST ASSEM-
BLIFS. R. T. Frost, W, Y. Knto, and D. K, Butler,
12p. $0.50(0TS).
Preparcd for the Second U. N, Internationa! Confer-
ence on the Peaceful Uses ¢f Atomic Energy. 1958,
Measurements made of the Doppler temperature effect
for materinl samples In intermedinte and fast spectrum
reactors and the experimental technique applied are de-
scribed. The materials studled in the Be-moderated in-
termedlate renctors were highly enriched U?%, U?¥, and
Hf, In the {ast renctors, constructed nlternntively of
highly enriched U and Al or Pu and Al, experiments
were performed with samples of enriched and natural U
und Pu, Becausc of the extremely smnll magnitudes of
‘the Doppler coefficient in the {ast spectrum, 9nly upper

bounds could be measured for the effect In the latter ex-
periments. (M.H.R.)

T

15021 A/CONF.15/P/596

\Westinghouse Elcctric Corp. Bettis Plant, Pittsburgh.
TEMPERATURE COEFFICIENT MEASUREMENTS OF
LIGHT-WATER MODERATED HETEROGENEOUS
CRITICAL ASSEMBLIES. S. H. Levine, B. H.
Noordho!f, J. J. Taylor, and W. F. Vogelsang. 23p.
$0.50(0TS).

Prepared for the Second U. N, International Confer=
ence on the Peaceful Uscs of Atomic Faergy, 1938.

A serles of critical experiments on heterogeneous,
zirconium, light watzr mcderated assemblies {n simple
geometlry is summarized. The assemtlies consist of
both uniform highly enriched media and secd-blanket
slab arrays containing a natural uranfum alley dlanket
in plate form. A review is glven of the typical experi-
mental technlques and experimental data obtained {n the
proccss of validating power veactor designs involving
these coro media. The discussion is dlvided irto two
parts; the first covering experimental techniques and
the second covering certain of the data obtalned. (auth)

84
2503 HW-51008
General Electric Co, Hanford Atomic Products

Operation, Richland, Wash.

TEMPERATURE COEFFICIENT OF A GRAPHITE—-URA-

NIUM LATTICE. R. C. Lloyd and C. R. Richey. June 18,
1957. Decl. Nov. 7, 1957. 28p, Coatract W-31~109-Eng-
52, $4.80(ph OTS); $2.70(mf OTS).

Matérial buckling measurements were made in a
graphite-U exponential pile at temperatures ranging from
24 to 460°C. The large (101-inch cube) exponential pile was
loaded with 1.36-inch diameter fuel elements of natural U.
The texﬁperature coefficient, over this range is
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(1/Bmd) (ABm2/AT) = —9.62 X 1074/°C and (1/k)
(Bkeo/AT) = —4,58 X 1075/°C. Lattice parameters were
calculated and the values of A7n/n were determined which
permit a fit to the experimental results, (auth)

1959

9e

445 KAPL~M=~-\WS-3

Knolls Atomic Power Lab., Schenectady, N. Y.

ON THE TEMPERATURE DEPENDENT PROPERTIES

OF AN 8 1/4 INCH SLAB REACTOR. J. A. Blatlinoc,

R. G. Luce, and W. Skolnik. Sept. 3, 1958. 30p. Con-

tract W-31-109-Eng-52, $4.80(ph OTS); $2.70(mf OTS),
Experiments to determino tho critical load of an

8%, x 30 x 32 inch reactor as a function of modorator

temperature are described. The reactor contained

water, highly enriched uranium, and Zircaloy., The

metal-water ratio was 1.563 to 1 and & temperature

range of 79.5 to 513°F was covered in {ive steps.

{W.D.M.)

2960

10,

23481 APDA-139

Atomic Power Development Associates, Inc,, Detrolt.
THE DOPPLER EFFECT IN FAST NEUTRON REACTORS
(thesis). Richard Benjamin Nicholson. June 1860. 145p.
OTS. .

Submitted to Cornell Univ. .

A new analysis of the Doppler effect in fast neutron re-
actors {8 made. The effect is evaluated for U and U™ gt
several neutron energies between 1 and 200 kev. A new
method 18 presented for U™ at neutron energles below 30
kev where the previous method s shown to be invalid. The
new method is based on the assumption that the individual
resonances are {solated and do not overlap. The impor-
tance of inelastic scattering {8 evaluated and the effects of
other neglects previously made without complete justifica-
tion are studied in some detail. The newer data on low
energy resonance parameters and high energy cross sec-
tions are examined to determine the best choice for the
statistical distributions of neutron and {ission widths and
the distribution of resonance spacing. A crude numerical
calculation for the Doppler temperature coefficlent of re-
activity in the Fermi Fast Breeder Reactor gives about
-2 x 107%/C at 550°C. The results indicate that the Doppler
effect from UY can almost siways be neglected as small
but in some of the larger reactors such as a large fast ox-
{de breeder U may contribute a negative Doppler effect
of the order —10~% which would be of considerable {m-
portance, especially with respect to reactor safety. (auth)



1961

11,

21742 DOPPLER RESONANCE INTEGRAL COEFFI-
CIENT OF UO; AND ThQy. R, L. Crowther (General Elec-
tric Co., Pleasanton, Calif.). Trans. Am. Nuclear Soc., 4:
No. 1, 18-19(June 1961).

12.

21741 THE DOPPLER COEFFICIENT OF REACTIV-

ITY IN A FAST U-233-Th-232 REACTOR. F. R. Nakache
and M. H. Kalos (Nuclear Development Corp. of America,

White Plains, N. Y,), Trans. Am, Nuclear Soc., 4: No. 1,
37-18(June 1961),

13,

16659 THE DOPPLER EFFECT IN THERMAL RE-
ACTORS. R. M. Pearce (Atomic Energy of Canada Ltd.,
Chalk River, Ont.). J. Nuclear Energy, Pt. A Reactor Sci.,
13: 150-75(Jan. 1961). (In English)

Experimental and theoretical work on the Doppler effect
in thermal reactors is reviewed for U metal, UQ,;, Th metal,
and ThO,. The experimental values of «, the fractional in-
crease in resonance capture per °C, have a spread many
times the quoted errors. The use of different slowing-down
spectra contributes to the discrepancies. For U metal, ap-
proximate corrections are made to obtain the coefficient
ag appropriate to a 1/E spectrum. The spread in the cor-
rected values a, is smaller than that for o, but remains
unsatisfactory. Other experimental difficulties arise in
reactivity normalizations, in obtaining the statistical weight
of samples, and from spurfous temperature effects. Theory
and experiment agree on an increase of ag with increasing
surface-to-mass ratio and that this is caused by an increase
in the contribution of lower-energy resonances to the Dop-
pler effect. It is also in agreement with the theoretical
interpretation of the radial dependence of the Doppler effect
in a lump. IHowever in the region of practical interest
where the surface-to-mass ratio is small, a, is almost
constant. Experimental evidence on the temperature be-
havior of oy is unsatisfactory but indicates that «, de-
creases with increasing temperature. Theory predicts
that @y will vary approximately as T~'* where T is the
Kelvin temperature. In the case of non-uniform tempera-
ture distribution in a fuel element, both experimental and
theoretical effort Is needed. (auth)

1962
.

18408 (AERE-M-911) CALCULATION OF THE
TEMPERATURE COEFFICIENT OF REACTIVITY OF A
GRAPHITE-MODERATED REACTOR. G, Brown,

R. Richmond, and R. H. W, Stace (United Kingdom Atomic
Energy Authority. Research Group. Atomic Energy Re-
search Establishment, Harwell, Berks, England). Mar.
1962. 6p.

Doppler 11-17

Declassified version of NPCC/RPWP/P 66; AERE/R/
M-132,

The temperature coefficients of reactivity of the BEPO,
Windscale, and Calder reactors are calculated. The re-
sults are compared with experimental values. (auth)

15.

31326 (IDO-16772) TEMPERATURE COEFFICIENTS
OF THE REACTIVITY MEASUREMENT FACILITY.

E. Fast (Phillips Petroleum Co. Atomic Energy Div.,
Idaho Falls, Idaho). July 27, 1962. Contract AT(10-1)-205,
15p.

The temperature coefficient of the Reactivity Measure-
ment Facility was found to be 49 + 1 uk/°C (1 pk = 10~
Ak/k) in the range 15.4 to 17.8°C. The change in the net
reactivity of a standard sample was —0.48 &+ 0.02, —0.66 &
0.03, and —0,78 + 0.02 uk/°C in three measuring positions.
These low values generally make temperature corrections
insignificant. The above results are compared with pre-
vious determined values. This information developed in the
RMF should be generally applicable to flux-trap-type reac-
tors such as the Advanced Reactivity Measurement
Facility (ARMF) and ARMF-II, now under construction.
RMF was dismantled in April 1962. (auth)

16.

26562 THE DOPPLER EFFECT OF PLUTONIUM-239
IN FAST REACTORS. E. A. Fossoul (Belgonucleaire,
Brussels). p.139-51 of *‘Physics of Fast and Intermediate
Reactors. Vol. III.”’ Vienna, International Atomic Energy
Agency, 1962, (In French)

The Doppler effect of Pu? in a fast spectrum was
studied. Following Goertzel, Lane and Bethe, and the formu-
lation proposed by Nicholson, the Doppler effect of Pu?®® at
1 to 200 kev was evaluated. At these energies, the total
macroscopic cross-section w(E) scarcely deviates from its
mean value {,(E)), and the contribution to the Doppler ef-
fect by the group of neutrons centered on energy E can be
evaluated by Nicholson’s method ‘*A.'* The function Q&" is
calculated on the basis of findings regarding the resonances
of Pu™, (auth) :

7.

1020 (IDO-16679) DOPPLER BROADENING OF THE
LOW ENERGY TOTAL NEUTRON CROSS SECTION OF
Pu-241. O. D. Simpson and N, H. Marshall (Phillips Pe-~
troleum -Co. Atomic Energy Div., Idaho Falls, Idaho).
Aug. 4, 1961, Contract AT(10-1)-205. 96p.

The low energy total neutron cross section of Pul* was
measured from 0.02 ev to 2 kev with the use of the Materi-
als Testing Reactor (MTR) fast chopper. Curves and tables
of the total cross section as a function of energy are given.
Pronounced asymmetries were observed in several of the
resonances, indicating the existence of interference in fis-
aion, The data were analyzed below 12 ev with the use of
the Reich-Moore multilevel formula, under the assumption
that the observed resonance asymmetries are due to inter-
ference in a small number of fission channels. A study was
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conducted to determine the extent of the Doppler distortion
of the resonances below 11 ev, at temperatures ranging
from 0 to 2000 degrees centigrade. An estimate of the neu-
tron strength function <I[Y/D> obtained from the average
cross section in the kev energy region is (0.85 = 0.15) x
1074, (auth)

18,

27734 (HW-73116(p.71-81)) THE FUEL TEMPERA-
TURE COEFFICIENT OF K. FOR PLUTONIUM -
ALUMINUM FUEL. R. I Smith (General Electric Co.
Hanford Atomic Products Operation, Richland, Wash.).

The change in the reactivity of the Physical Constants
Testing Reactor (PCTR) was measured as a section of Pu-
Al fuel rods in the center test cell of the core was heated
from room temperature to more than 400°C. Measurements
were made with 1,88 wt % low exposure Pu-Al, with 2.07
wt % high exposure Pu-Al, and with dummy Al rods in the
test cell. The signs and the magnitudes of the fuel tempera-
ture coefficients of k. were obtained from the data, The
effects of heating the fuel on the neutron multiplication of
the lattice cells fueled with Pu-Al were found to be small in
magnitude and negative in sign. The magnitude of the nega-
tive effect was seen to be a function of the concentration of
Pu?® in the fuel. The higher Pu®* density material yielded
a larger negative effect. The results indicate that for Pu-Al
fuels of low Pu density, i.e. ~2 wt % Pu in Al, the major
contributor to the fuel temperature coefficient is the Dop-
pler effect in Pu*®®, (auth)

1963
19,

15067 (GA~3422) MEASURED DOPPLER COEFFI-
CIENT OF THORIUM DISPERSED IN GRAPHITE. J.R.
Brown and J. B. Sampson (General Atomic Div. General
Dynamics Corp., San Diego, Calif,). Feb, 6, 1963, Con-
tract AT(04-3)-314. 7ip. .

The Doppler coc{licient in thorium dispersed in grnphlu'
was mcasurcd in a rcactor spectrum developed in the HTGR
critical assembly, using a reactivity technique that com-
pares the rcactivity of a single cold element and a single
hot element heated to 700°K, The considerable correction
duc to the small perturbation in neutron temperature re-
sulting from the heating has been experimentally deter-
mined by auxillary measurements, An activation technique
has been used to check the results. In this activation tech-
nique, the thermal-base effect has also been experimentally
subtracted by measuring the 1/v component of the captures
at each temperature in vanadium. Measurements of the
Doppler coefficient obtained by these two different tech-
niques agree to within 10%. This agreement, demonstrated
by applying both techniques for the first time in the same
laboratory, shows that the previously reported spread of
rosults and apparent disagrecement between resuits of these
two techniques are avoidable, The average Doppler coef-
ficient for the temperature interval from 300 to 700°K, for a
carbon-to-thorjum ratio of about 50 in the thorium-bearing

176

region, was measured to be 3.8 x 107¢/°C to within about
10% uncertainty. The measured results are in satisfactory
agreement with calculated values. (auth)

20,

3767 STUDIES OF THE DOPPLER EFFECT IN
LARGE CERAMIC-FUELED FAST REACTORS, H. H.
Hummel (Argonne National Lab., Ill.) and M. G. Bhide.
Trans. Am. Nucl. Soc., 5: 366-T(Nov. 1962).

21,

3767 STUDIES OF THE DOPPLER EFFECT IN
LARGE CERAMIC-FUELED FAST REACTORS. H. H.
Hummel (Argonne National Lab., Ill.} and M. G. Bhide,
Trans. Am. Nucl, Soc., 5: 366-7(Nov. 1962).

22,

4340 (TID-17271) ISOTHERMAL TEMPERATURE
EFFECTS IN THE ADVANCED TEST REACTOR CRITICAL
EXPERIMENTS. A. L. MacKinney and J. W. Poston (Bab-
cock and Wilcox Co. Critical Experiment Lab., Lynchburg,
Va.). Oct. 1962. For Ebasco Services, Inc., New York.
Contract AT(10-1)-1075. 16p. (ATRCE-102)

Isothermal temperature effects were measured in an
ATR Critical Experiment core containing two strips of
borated mylar film on each plate, no neck draw rods, and
control cylinders at an initial position of approximately 100
degrees. Two sets of measurements were made because the
first set of data indicated uncertainties in both temperature
and reactivity measurements. Both measurements indicated
slightly positive temperature coefficients initially. The
first measurement Indicated a change of sign at higher tem-
peratures, while the second Indicated a slightly less posi-
tive effect at higher temperatures. An additioni:l meusure-
ment of isothermal temperature effects was made in an
ATRCE Core with no borated plastic in the fuel region.
Core reactivity was held by two fully inserted safety rods
in Lobe Positions 1 and 9, and an additional measurement
was made with a third safety rod inserted in Lobe 5. A re-
activity loss of 31.1 cents was obtained by increasing core
temperature from 21.7 to 39.7 C with two safety rbds in-
serted; a reactivity loss of approximately 67 cents was ob-
tained by increasing core temperature to the same degree
with the three safety rods fully inserted. (auth)

23,

17599 (TID-18254) SPATIALLY DEPENDENT TEM-
PERATURE COEFFICIENTS IN THE ATRCE CORE. A. L.
MacKinney and J, W. Poston (Babcock and Wilcox Co.
Critical Experiment Lab,, Lynchburg, Va.). Mar, 1963,
For Ebasco Services, Inc., New York. Contract AT(10-1)-
1075. 4lp. (ATRCE-109)

Temperature effects on reactivity caused by heating
various regions of the Advanced Test Reactor Critical
Experiment Core were measured by pumping heated water
separately through isolated flux trap and fuel regions, The
data necessary to plot reactivity as a function of tempera-




ture were obtained, and isothermal temperature coefficients
were measured to correct for bulk temperature rise. As
expected, the results indicated a negative temperature
coefficient, ~2.5¢ /C, in the fuel region and a positive tem~
perature coefficient, estimated to be +1.3¢/C, in all nine
flux traps. These measurements are appropriate for a core
containing six neck shim rods per neck and having the con-
trol cylinders unbalanced to approximately simulate the
reference power split, (auth)

2he

9855 (T1ID-13139) REACTOR TEMPERATURE.

C. B, Mills (Los Alamos Scientific Lab., N. Mex.). [1861],
17p. (LADC-4938)

Beryllium oxide and graphite critical experiments oper-
ated in the temperature range 90° to 1200°F were analyzed
with a simple gas model neutron scattering matrix. A com-
parison of room temperature and high temperature experi-
ments showed no systematic trends clearly ascribable to
the method of calculation. It was concluded that {n this
temperature range the gas model is sufficiently accurate
for the analysis of this reactor type for the epithermal to
intermediate flux spectra found here. (auth)

25

36660 (NAA-SR-Memo-8690) THE DOPPLER EF-

' 1T OF U-238, Th AND Au. J. M. Otter (Atomics Inter-
national., Div. of North American Aviation, Inc., Canoga
Park, Calif.). July 2, 1963. Contract |AT(11-1)-Gen-8].
A0p.

Theoretical values of resonance integrals and Doppler
confficients of U-238, Th, and Au were found using re-
vently improved, yet efficient, calculational procedures. A
range of effective scattering cross section per atom from
infinity to very small values, and a wide temperature range
were investigated. The mathematical representations and
sources of phjslcal parameters are reviewed. The Doppler
coefficient was found to exhibit a maximum at an inter-
medlate value of self-shielding, which is determined
primarily by the properties of the lowest energy reso-
niances. Two parameter fits were made to both resonance
integrals and Doppler effect coefficients for practical rod
sizes. Comparison with recent experiments showed signifi-
cant lack of correlation with theoretical calculations for
the thorium resonance integral and the U-238 Doppler coef-
ficlent. (auth)

1964

26.

44930 (ANL-6936(p.17-38)) LIQUID-METAL-
COOLED REACTORS. (Argonne National Lab., 111.),

Doppler measurements in ZPR-III are reported for

Bp, 28y metallic fuel mockups and urania —plutonia
test samples. Axial flux transverses were made by the
foil-activation technique in a 600-liter core containing
U, Na, and graphite with a length-to-diameter ratio of

Doppler 24-29

about 1 to 1, Spatially dependent worth studies were made
on Rh reflectors in ZPR-1X, along with studies of B worth
enhancement by H and measurements of central worth co-
efficients of Au, Zr, and Zril;. Development work on T{-V
cladding materials is described, and preliminary corro-
sion tests of V-base binary alloys are reported. Dcvelop-
ments in fast-reactor fuel processing are also reported,
EBR-1I measurements made during the period included
heat balance and transfer functions in approach-to-power
experiments and power and flow coefficients, Analyses

of the Ar cover gas system in EBR-1I revealed that about
2200 PPM He and 20 PPM H; were prosent., Operation of
the EBR-II power plant is summarized. Development and
operation of the fuel-cycle facility and FARET are reported,
(J.R.D.)

(]
'2&" (GA-4881) INTEGRAL NEUTRON THERMAL-
IZATION. Quarterly Progress Report for the Period
Ending December 31, 1963. J. R. Beyster, G. D. Joanou,
J. Kirkbride, J. U. Koppel, J. M. Neill, J. A. Young, and
J. C. Young (General Atomic Div., General Dynamics Corp.,
San Diego, Calif.). Jan. 15, 1964, Contract AT(04-3)-187.
38p.

Data were presented on spectral and reactivity mea-
surements in an agsembly of UF, and paraffin, the sensi-
tivity of BF, detector banks, fast neutron penetration in
water, the scattering kernel for polyethylene, lattice
vibrational spectrum of magnesium, and the specific heat
of magnesium, (C.E.S.)

28
14709 DOPPLER COEFFICIENT MEASUREMENTS
FOR U IN FAST-REACTOR SPECTRA. G. J. Fisher,

H. H, Hummel, J. R, Folkrod, and D. A. Meneley (Argonne
National Lab,, 1ll.). Nucl. Scl. Eng., 18: 290-2(Feb. 1964).
Experimental results of measurements of the Doppler

temperature coefficient of reactivity of U for fast-
spectrum assemblies on the ZPR I are reported. (R.E.U.)

2%

18866 (ANL-6792(p.885-95)) EXPERIMENTAL RE-
SULTS FOR U®? DOPPLER MEASUREMENTS IN FAST
REACTOR SPECTRA. G.J. Fischer, H. H. Hummel,

J. R. Folkrod, and D. A. Meneley (Argoane National Lab.,
L), :

Doppler reactivity measurements were made for
uranium-238 heating in two-zoned core loadings of the
ZPR-III fast critical assembly. The central zone of the
first loading, in which the measurements were made, had
the composition of a 5000-liter uranium monocarbide fast
power breeder. The second central-zone loading differed
from the first by replacement of 40% of the sodium with
graphite. This change gave an increased Doppler reac-
tivity effect and a second point for theoretical compari-
son. The design of the Doppler element and of the core
loading, both of which were planned to minimize non-
Doppler reactivity effects, is described, Supplementary
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experiments which show that non-Doppler reactivity ef-
fects must represent at most a2 small part of the observed
reactivity change are discussed. An experiment which
tested the importance of resonance depression of the
neutron flux incident upon the element, due to adjacent
335 in the central-zone loading, is described and results
are given. Calculational comparisons with these experi-
mental results using recently developed ANL cross sec-
tions are reported. They show close agreement with the
first experiment and poorer agreement with the softer
spectrum case, (auth) .

30,
42937 {TID-7050(p.1218-45)) HIGHLY ENRICHED
CLEAN CRITICAL EXPERIMENTS AT ELEVATED TEM-
PERATURES. L. O. Herwig (Westinghouse Electric Corp.
Bettis Atomic Power Lab., Pittsburgh); and W. Skolntk
{Knolls Atomic Power Lab., Schenectady, N. Y.).
Experiment and theory are compared for some high-
temperature clean cores; reactivity and power distributions
were studied. Experimental results from both the Pres-
surized Test Reactor and High Temperature Test Facility
are discussed. (R.E.U.)

31.

28712 DOPPLER EFFECT IN URANIUM-238 AT HIGH
§/M VALUES. R. Sher (Stanford Univ., Calif.) and G. R.
Pflasterer. Trans. Am. Nucl. Soc., 7: 27(June 19864).

32.

2964 FAST~-SPECTRUM DOPPLER MEASUREMENTS.
T. H. Springer and S. G. Carpenter (Atomics International,
Canoga Park, Calif.). Trans. Am. Nucl. Soc., 6: 242(Nov.
1963).

33.

44984 FAST-SPECTRUM DOPPLER MEASURE-
MENTS. PART Il. A MEASUREMENT OF A NEGATIVE
DOPPLER EFFECT IN U?* AND NEW MEASUREMENTS
IN Th¥ AND U®", T. H. Springer, S. G. Carpenter, and
R. J. Tuttle (Atomics International, Canoga Park, Calif.).
Nucl, Sci. Eng., 20: 272-80(Nov. 1964).

A negative Doppler effect was observed in measurements
on a metallic uranium sample (enriched to 93% in By)
placed in a typical fast-reactor spectrum which has a
median fission energy of 195 kev. The plausibility of the
negative sign is supported on theoretical grounds, although
with the use of standard analytical techriques and the
limited number of resonance parameters at present avail-
able, it can not be calculated for this spectrum, The value
for |1/pl(dp/dt) was found to be —5.65 x 107%/°C, Mea-
surements were made on 2%U and the data on ¥¥Th, pre-
viously published, were extended to 930°C. The agreement
between analytical and experimental values for the latter
materials is good. (auth)
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34.

188487 (ANL-6792(p.897-912)) FAST SPECTRUM
DOPPLER MEASUREMENTS OF Th??, u®*%, AnD Uy
METALS. T. H. Springer and S. G. Carpenter (Atomics
International. Div. of North American Aviation, Ino,,
Canoga Park, Calif.). ’

Doppler effect measurements for Bty Uy, and By
performed in the AETR fast spectrum are presented and
compared with theoretical results. (C.E.8.)

1965
35.

45642 (DP-999, pp 65-71) TEMPERATURE COEF-
FICIENTS OF REACTIVITY IN THE SAVANNAH RIVER
HIGH FLUX CHARGE, Balley, C, E.; Baumann, N, P.;
Jewell, C, E, (Du Pont de Nemours (E, 1.) and Co., Alken,
8. C, Savannah River Lab,). (CONF-650602—4),

From Amertcan Nuclear Soclety 11th Annual Meeting,
Gatlinburg, Tenn,

Calculations of the temperature coefficlents of reactivity
in the high-flux charge are comparcd with measurements
of the coefficients in both a subcritical facility and a zero-
power critical facility and with measurements in the reac-
tor. (D.C.W.)

36.

29334 A WIDE-RANGE STUDY OF THL EFFECTIVE
RESONANCE INTEGRAL AND DOPPLER EFFECT IN
Au-197. L. S. Beller and H. Farrar, IV (Atomics Inter-
national, Canoga Park, Calif.). Trans. Am. Nucl, Soc.,
8: 285-6(May 1965),

37.

1834 (AEEW-R-318) BUCKLING AND REACTION
RATE EXPERIMENTS IN PLUTONIUM/URANIUM METAL
FUELLED, GRAPHITE MODERATED LATTICES AT
TEMPERATURES UP TO 400°C. PART 1. EXPERIMEN-
TAL TECHNIQUES AND RESULTS. D. H. Carter, R. Hob-
day, B. J. Puckett, W, G, Clarke, C. Hunt, C. R, Symons,
M. Gibson, J. Marshall, and T. Wass (United Kingdom
Atomic Energy Authority. Reactor Group. Atomic Energy
Establishment, Winfrith, Dorset, England). July 1964.
138p. Dep.; $4.20(BIS), 21s,(HMSO).

The report presents experimental measurements of
bucklings, flux fine structure, and fission rate distributions
in graphite-moderated lattices fueled with plutonium/ura-
nium metal at temperatures up to 400°C in the subcritical
assemblies SCORPIO I and SCORPIO L. The experimental
techniques employed are described in some detail. The
accuracy of the experimental measurements uppears to be
adequate for testing methods of calculation being developed
for the calculation of reactivity and temperature coefficient
of reactivity for power reactors containing plutonium and
uranium, (auth)

38,

3544 DOPPLER-EFFECT MEASUREMENTS IN
PLUTONIUM-FUELED FAST ASSEMBLIES. G. J. Fischer,
D. A. Mencley, and E, F. Groh (Argonne National Lab.,

fil.). Trans. Am. Nucl. Soc., 7: 252(Nov. 1964).




39.

1864 (AN[.-6838) DOPPLER EFFECT MEASURE-
MENTS, SODIUM VOID COEFFICIENTS, AND CRITICAL
STUDIES OF A 5,000-LITER FAST POWER BREEDER
REACTOR BY THE TWO-ZONE METHOD, ZPR-Iil As-
sembly 43. J. M, Gasidlo, J. K. Long, and W, P, Keeney
(Argonne Natlonial Lab,, idaho Falls, lduho), Muay 1964,
Contract W-31-10Y-¢eng-38, 40p. Dcp.; $2.00(cy), 1(mn)
oS,

Assembly 43 is the second two-zone core built in the
ZPR-1Il facility, The central zone and the low-density
axial blanket were designed to simulate a large power-
breeder reactor. Criticality was achleved by an annular
driver, while an interposed buffer modified the spectrum
of the neutrons diffusing from the driver to the central
zone, Experiments included sodium void coefficients for
central substitutions and for full-length axial measure-
ments, Other reactivity measurements included central
reactivity coefficients and core-length column substitutions
in the central zone and the annular driver. Spectral indices
were measured, and reaction-rate traverses and activa~-
tion experiments were performed, The reactivity change
due to the Doppler effect caused by heating a large, de-
pleted, uranium oxide sample was also determined in the
experimental program. The experimental results indicate
that the measurements can be used for checking calcula-
tions of dilute fast cores, as well as evaluating the two-
zone experimental technique. (auth)

40.

29574 FAST-REACTOR MELTDOWN ACCIDENTS
WITH DOPPLER EFFECTS. R. A. Meyer, B. Wolfe, and
N. Friedman (General Electric Co., San Jose, Calif.).
Trans. Am. Nucl. Soc., 8: 310-11(May 1965).

41,

29199 FAST-SPECTRUM DOPPLER MEASUREMENTS,
T. H. Springer, 8, G. Carpenter, L. A. Mountford, and R. J.
Tuttle {Atomics International, Canoga Park, Calif.).

Trans. Am, Nucl, Soc,, B: 242(May 1965).

L2,
17243 THE DOPPLER COEFFICIENT. L. W, Nord-
heim (General Atomic, Div. of General Dynamics, San
Diego, Calif.). p.205-43 of ‘‘The Technology of Nuclear
Reactor Safety. Vol. 1,”” M.LT. Press, Cambridge, 1964.
Neutron resonance absorption in thermal and fast reac-
tors is surveyed, with emphasis on the Doppler effect. 77
references. (T.F.H.)

43,
3480 PHYSICS. Power Reactor Technol., 7: 329~
34(1964).

The efficacy of the Doppler effect as a shutdown agency
in power excursions is discussed, and recent work on
Doppler evaluations are reviewed and some thermal cal-
culations given. The programming of control rod with-
drawal is alsq reviewed. Nuclear data for Zr, the age of
fission neutrons to 1.46 ev in water, and neutron ther-
malization are discussed briefly. (D.L.C.)
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L,

45532 (ORNL-TM-1219) A SURVEY OF DOPPLER
COEFFICIENTS FOR UO; FUEL. Preskitt, C, A, (Oak
Ridge National Lab,, Tenn.). Apr. 27, 1965. Contract
W-7405-eng-26, 10p, Dep. mn; CFSTI $1,00 cy, $0,50
mn,

Four experimental and two theoretical studies of the
Doppler coefficient of UO, fuel were compared. The re-
sults appear to divide into two distinct groups with about
the same dependence on surface-to-mass ratio, but
separated by a difference of ~15%. (auth)

L5.

29332 MEASUREMENT OF THE DOPPLER COEFFI-
CIENT OF THORIUM OXIDE RODS TO 1550°C. F. C.
Schoenig, K. S, Quisenberry, D. P. Stricos, and H. Ber-
natowicz (Knolls Atomic Power Lab., Schenectady, N, Y.).
Trans. Am. Nucl. Soc., 8: 284(May 1965),

L6,

3388 DOPPLER EFFECT IN URANIUM-238 CAP-
TURE AND URANIUM-235 FISSION IN A FAST NEUTRON
SPECTRUM. R. Sher (Stanford Univ., Calif.) and G. R.
Pflasterer, Jr. Trans. Am. Nucl. Soc., 7: 272-3(Nov.
1964). ;

47,

3569 MEASUREMENT OF k(T) FOR A URANIUM
FUEL ELEMENT. R. I Smith (General Electric Co.,
Richiand, %Washington). Trans. Am. Nucl. Soc., 7: 297-8
(Nov. 1964).

48,
17229 THE VARIATION OF k, WITH FUEL TEM-
PERATURE FOR A URANIUM FUEL ELEMENT. R.I.
Smith (General Electric Co., Richland, Wash,). Nucl,
Sci. Eng., 21: 481-9(Apr. 196S).

The change in k, of 2 heterogencous lattice caused by
a uniform change in the temperature of the fuel was mea-
sured, using the Physical Constants Testing Reactor., The
test lattice was moderated with graphite and fueled with
concentric-tube elemcnts of slightly enriched uranium
metal. The temperature of the fuel was varied from 297
to 1241°K. The change in k, with high temperature was
nonlinear and could be represented by the relation. Ake =
Cla(T® - T¢') + BU(Tqp + YU(T )], where T i3 in degrees
Kelvin, The experimentally measured values of the con-
stants were o = (~0,308 £ 0.004), 8 = (-0.120 % 0.004), y =
0.085 & 0.004). The unit functions, U, represent the
changes in ks caused by the isothermal volume expansion
of the fuel element when the uranium metal undergoes
transformations in its crystal structure from alpha to
beta and from beta to gamma phases, The term C is a
normalization factor related to the lattice under study.
The reactivity techniques employed here are shown to be
four times more sensitive than activation methods for de-
termining the functional relationship between the effective
resonance integral of a fuel element and the temperature
of the element, The constant, o, was experimentally sep-
arated Into two components: a, = (0,240 + 0,04), which is .
associated with the average interior temperature of the
fuel, and a¢ = (~0.068  0.04), which is associated with the
temperature of the surface of the fuel, This separation
allows treatment of nonuniform temperature distribution
{n the fuel, (auth)
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49,

3782 MEASUREMENTS OF THE ISOTHERMAL TEM-
PERATURE COEFFICIENT OF REACTIVITY FOR THE
LIGHT-WATER-MODERATED, 2.1'-ENRICHED UO,
LATTICES OF THE CORNELL ZERO POWER REACTOR.
W. P, Wynn, Jr., David D. Clark, and David J. Osins
(Cornell Univ., Ithaca, N, Y.). Trans. Am. Nucl. Soc., T:
213-14(Nov. 1964).

1966

50,
5072 DOPPLER COEFFICIENT MEASUREMENTS
FOR 33U IN FAST-REACTOR SPECTRA. Amundson,
P. L.; Gasidlo, J. M. (Argonne National Lab., Idaho Falls,
Idaho). Nucl, Sci. Eng., 23: 392-3(Dec. 1965).

The Doppler coefficient of 3°U was mensurcd in the ZPR
11 Assembly 45A, a zoned reactor containing & central
region whose composition represents a large sodium-
cooled tast power-breeder reactor having 3°pu -8y mo-
nocarbide fuel. The reactor regional parameters are
tabulated. The reactivity coefficient was found to be ap-
proximately +3 x 10~$/°C. (L.B.S.)

51,

20310 (AEEW-R—165) DOPPLER COLTFFICIENT
MEASUREMENTS IN ZEBRA CORE 5. Baker, A. R,;
Wheeler, R, C. (Atomic Encrgy Estahlishment, Winfrith
(Irgland)), Nov. 1965, 30p. Decp. BIS $0.90. HMSO
is. 6d.

Mcasurements using a central hot loop in Zchra Core §
are desceribed. Results are given for the Doppler cocf-
fickents found in a number of assemblies with PuO, and
W Pu0),/54% depleted UO, pins, loaded with different
combinations of steel, sodium or void pins. The mixed
oxide results arc in general about 20% more ncgative than
was calculated using the D2 data sct, but agreement is
good if the plutonium contributions in the calculations are
omitted. The small positive Doppler coefficicnt calculated

for 2¥py was not observed, and two measuréments indi-
cated instead a small negative effect. The Doppler cffect

in tho mixcd oxide systoms was found to vary approximatoly
as L/T. The results from the cmpty loop and non-fissile
assemblics indicato cither a small negative Doppler cffect
in steel or altornatively the presence of an unexplained
expansion offect. (auth)

52,

38429 (ANL-7120, pp 614-15) RECENT RESULTS
OF DOPPLER MEASUREMENTS IN FAST-NEUTRON
SPECTRA, Carpenter, S, G.; Mountford, L. A.; Springer,
T. ]Hf.; Tuttle, R, J, (Atomics International, Canoga Park,
Calif.).

Doppler mecasurements in fast-ncutron spectra were
made using small samples in a multiregion reactor. The
variation of reactivity of 233U metal due to temperature and
expansion and the derfved Doppler reactivity for different
calculated median fission cnergies arc shown. It is con-
cluded that the Doppler cffect in fast cores is positive for
B3y, though 1t does go negative in the low-kev region. The
change {n reactlvity of 33U metal with temperature is
shown. (A.G.W.)
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53e v
20197 (AEEW-R—438) BUCKLING AND REACTION

RATE MEASUREMENTS IN GRAPHITEE MODERATED

LATTICES FUELLED WITH PLUTONIUM-URANIUM OX- -
IDE CLUSTERS AT TEMPERATURES UP TO 400 DEG C,

Carter, D, H,; Gibson, M,; King, D, C.; Marshall, J,; Puc-

kett, B, J.; Richurds, A, E,; Wass, T.; Wilson, D, J.

(Atomio Enorgy Estublishment, Winfrith (Englund)).

July 1965, 147p, Dep, BIS $4,00, HMSO 20u,0d,

A series of vxperiments carried out in SCORPIO 1 and II
on sub-critical graphite moderated lattices fueled with 21~
rod clusters of PuQO,/UQ, fuel are described. Three fuel
batches with nominal plutonium: uranium ratlos of 0.25%,
0.8% and 1.2%. were investigated at temperatures between
20°C and 400°C. Because of the limited amounts of the
three fuels, exponential measurements were made in 2-zone
stacks, the outer regions of which were loaded with suitably
matched ‘‘reference fuel.’”” Fine structure distributions in
the lattice cell were obtained with manganese and indium
foils. ™Pu/2%Y figsion ratios were determined both by fis-
sion chambers and by fission-product counting techniques.
{auth)

She
10332 '(EURFNR—12F) INVESTIGATION OF THE
REACTIVITY COEFFICIENT CONNECTED TO THE SO-
DIUM TEMPERATURE IN BIG FAST REACTORS, Chau-
mont, Jean-Marie; Martin, Jacques (Commissariat a
I'Energie Atomique, Cadarache (France). Centre d'Etudes
Nucleaires), Translation of report CEA~-R-2555, June
1964, 34p. Dep. mn; CFSTI $2.00 cy, $0.50 mn.

Work Performed under United States—Euratom Fast ‘
Reactor Exchange Program.

The reactivity of large, sodium~cooled, fast reactors
is investigated. Separate discussions are presented on
the components of the reactivity coefficient connected
to the sodium temperature, influence of fuel percentage in
the reactor, influence of reactor geometry, influence of
sodium cross sections, improvement of the coolant
temperature coefficient, and a comparison between ex-
perimental and theoretical values of the reactivity coef-
ficient of sodium is presented. (M.O.W.)

554

44582 (NAA-SR-11963) EFFECTIVE GROUP AB-
SORPTION CROSS-SECTIONS AND RESONANCE OVER-
LAP, Fillmore, F. L. (Atomics International, Canoga
Park, Calif.). July 15, 1966, Contract AT(11-1)-Gen-8,
46p. Dep. mn. CFSTI $2,00 cy, $0.50 mn,

The effect of resonance overlap on multigroup resonsnce
cross sections and the Doppler coefficient {8 examined.
Consistent definitions are given for the group flux and
effective cross section using hoth the TRUE FLUX and the
1/E FLUX methods. Approximate expressions are de-
veloped for the effective resonance absorption cross
section in a homogeneous mixture. The validity of the
approximations is discussed for typical fast reactor cores,
and an example is presented of a correction for self-over-
lap. The calculation of reactivity coefficients by means of
first~order perturbation theory is interpreted, and it is
shown that the same result {s obtained with either the
TRUE FLUX or the 1/E FLUX method of defining the
effective cross sections; however, the TRUE FLUX method .
is the one recommended. Approximate expressions for the
change in the effective absorption cross section due to
Doppler broadening of resonances are developed, and con-



sideration is given to the effect of resonance overlap on
this change in the effective cross section. It is concluded
that the error in the Doppler coefficient for typical fast
reactor cores due to neglecting resonance overlap should
usually not exceed a few percent provided that the TRUE
FLUX definitions are used for the effective cross sections.
It is recognized, however, that situations may exist where
the neglect of resonance overlap is not justified. {auth)

56,

38427 (ANL~7120, pp 603-3) MEASUREMENT AND
ANALYSIS OF DOPPLER EFFECT IN PLUTONIUM-FU-
ELED FAST REACTOR ASSEMBLIES, Fischer, G, J.}
Meneley, D. A.; Hwang, R. N.; Groh, E, F.; Till, C. E,
{(Argonne National Lab,, 111,),

Measurements made with the ZPR-3 fast critical as-
sembly are described. Zone-loading procedures were used
to produce a mockup of a large fast power breeder using
Mpy, 8%y monocarbide fuel, Na coolant, and stainlesa
steel clad and structure. In another assembly 40% of the
Na cans were replaced by graphite. The measurements
indicated that the positive Doppler reactivity contribution
of ¥%pu in the fuel and in the neutron-energy spectrum of
a large power breeder reactor is small in magnitude com-
pared to the strong negative Doppler effect of 20U, Experi-
mental results are compared with theoretical calculations;
experimental and theoretical uncertainties are discussed.
1t 18 concluded that much more work must be done with the
fissile isotopes in varying fast reactor spectra. (A.G.W.)

574

2958 DOPPLER COEFFICIENTS OF FERTILE AND
REFRACTORY MATERIALS, Mountford, L. A.; Carpenter,
S. G.i Springer, T. H.; Tuttle, R, J. ({Atomics Interna-
tional, Canoga Park, Calif.). Trans., Amer. Nucl. Soc,, 8:
454(Nov, 1965),

58.

2976 MEEASUREMENT OF THE EFFECTIVE RESO~
NANCE INTEGRAL AND DOPPLER COEFFICIENT OF
THORIUM~OXIDE RODS. Palowitch, B. L.; Hardy, J. Jr.
(Bettls Atomic Power Lab., Pittsburgh). Trans, Amer,
Nucl, Soc., 8: 472-3(Nov, 1965),

59

44627 {CONF-660303, pp 933-8) MEASUREMENTS
AND CALCULATIONS OF THE DOPPLER EFFECT ON
THE REACTIONS ¥™U(n,y), #5U(n,f) AND *Pu(n,f) WITH
NEUTRONS IN THE ENERGY RANGE 0~26 kev, Perkin,
J. L.; Fieldhouse, P.; Brickstock, A.; Davies, A, R.
(Atomic Weapons Research Establishment, Aldermaston
(England)).

Spherical samples, 2 cm in diameter, of WU, U, and
WMpy were irradiated in turn at various temperatures
ranging from 170 to 770°K in a central cavity of a spher~
ically symmetric Sb—Be photo neutron source. The yY(n,y)
reaction rate was measured by counting the 23U activity
produced, and the (n,f) reactions were monitored by count-
ing the fission neutrons emitted. The results obtained for
the dependence of reaction rate on temperature were com-
pared with those from a computer caloulation based on a
program developed by Brissendon and Durston. (ANL-7050,
p.51 (1965)). (auth)
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45088 DOPPLER COEFFICIENT MEASUREMENTS
ON Th AND ThO, RODS WITH NONUNIFORM TEMPERA=-
TURE DISTRIBUTIONS, Pettus, W. G.; Baldwin, M. N,
Nucl, 8Sci. Eng., 26: 34~-46(Sept. 1966). .
Measurements of the Doppler effect in resonant neutron
capture were made for samples having a nonuniform tem-
perature distribution. These measurements were made on
Th and ThO, rods of approximately % -in. dlam. An activa-
tion technique was used, and the samples were exposed in
a cadmium thimble at the center of a pool research reac-
tor. The activated samples were dissolved and the ¥pg
was separated out and gamma counted. The Doppler coeffi~
cients for identical samples were determined with an axial
heat source and with a peripheral heat source. In the axi-
ally heated cases, measurements were made with radial
temperature drops ranging up to 185°C for the metal sam-
ples, and up to 1000°C for the oxide samples. In the periph~
eratly heated cages, the temperature was uniform through
the samples, and measurements were made with the tem-
perature ranging up to about 350°C for both mctal and oxide
samples. The resuits show that the Doppler coefficient as a
function of the average sample temperature is essentially
the same for both axial and peripheral heating over the
temperature range investigated. The measured values of
the Doppler coefficients for the nonuniform temperature
cases were (85 + 5) x 104 and (85 + 19) x 10~¢ (*K)~* for
Th metal and oxide, respectively. (auth)

63,

38430 (ANL~7120, g? 616-24) DOPPLER EFFECT
IN %% CAPTURE AND *»U FISSION IN A FAST-NEU-
TRON SPECTRUM, Pflasterer, G. R, Jr,; Sher, R,;
Mayer, W, A.; Warzek, F. G, (General Electric Co.,
Pleasanton, Calif, Vallecitos Atomic Lab.).

The equipment and method used for activation measure-
ments of the Doppler effect in the fast-neutron spectrum
of the Mixed Spectrum Critical Assembly are described.
Measurements were made on natural and enriched U metal
foils. Results indicate a significant underpredjction of the
Doppler effect. This discrepancy is believed to be at least
partly due to the calculated neutron spectrum being sub-
stantially too hard. Random and systematic errors in the
measurements are discussed. The technique requires
careful control of foil position and counting procedure, but
reproducible measurements can be performed to approxi-
mately 10% of the magnitude of the observable Doppler
effect. (A.G.W.)

62,

15732 (TID-21654§ DOPPLER COEFFICIENT OF
THORIUM OXIDE. [Quisenberry, K. $.] (Knolls Atoniic
Power Lab,, Schenectady, N. Y,). [nd]. Contract W-%i~
109-eng~52, 18p. Dep.mn. CFSTI$1.00 cy, $0.50 run,
The ncutron Doppler coefficicent is bricfly discussed. Tie

method of measurement for ThO, in the KAPL Thermal
Test Reactor is briefly reviewed. The results are given,
(M.O.W.)
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32369 INTERPRETATION OF DOPPLER AND SODIUM
REACTIVITY WORTH MEASUREMENTS IN ZERO POWER
REACTORS, WITH PARTICULAR REFERENCE TO THE
ZEBRA DOPPLER LOOP MEASUREMENTS., Rowlands,
J. L.; Wardleworth, D, (Atomic Energy Establishment,
Winfrith, Eng.). 47p. (CONF-651009-28), ORAU,
Gmelin, AED-CONF-65-307-46,

From Conference on Safety, Fuels, and Core Design
in Large Fast Power Reactors, Argonne, 111,

A study is made of the effect on the Doppler coefficient
from plutonium-239 and of the present uncertainties in the
data from 0.1 to 10 kev and, In particular, in the resonance
parameter data In the unresolved resonance region. Also
some of the approximations involved in the methods for
comparing calculations with experimental data on the
sodium coeffictent are examined. (J.F.P.)

6L,

2959 DOPPLER-EFFECT MEASUREMENTS ON A
DILUTE FAST-CARBIDE ASSEMBLY, ZPR-6 ASSEMBLY
4Z. Til, C. E,; Lewis, R. A.; Groh, E. F. (Argonne
National Lab,, 0l.). Trans. Amer. Nucl, Soc., 8; 454-5
(Nov. 1965),

65.

34827 DOPPLER~EFFECT OF 23¥y/28y MIXTURES.
Till, C. E.; Lewis, R. A.; Groh, E. F, (Argonne Na-
tional Lab., 1ll.). Trans, Amer. Nucl, Soc., 9: 269-60
(June 1966),

66,

38428 (ANL~7120, pp 610-13) RECENT DOPPLER
MEASUREMENTS WITH ZPR-6, Till, C, E.; Lewis,
R. A.; Groh, E. F, (Argonne National Lab., I11,),

Improved data-gathering techniques, consisting largely of
providing a servo-controlled regulating rod for the reac-
tivity measurement fully automated with the oacillator
system, improved the precision of Doppler measurements
in the ZPR-6 by better than an order of magnitude. The
improved techniques were used to study expansion effects
and the temperature dependence of the Doppler effect. Data
are summarized on the effects of environment of the sample
in the reactor on the measurements, the 3%U Doppler effect
as a function of temperature, reactivity changes for 3%y
oxide with freely expanding and axially constrained samples
as a function of temferature. reactivity changes for various
isotopic ratios of 235U to 238U as a function of temperature,
and reactivity effect of expansion of U metal. (A.G.W.)
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67.

5087 TEMPERATURE COEFFICIENT OF WATER
LATTICES. \Wajima, J. Tsunctakn; Yamamoto, Kazuko
(Hitachi, Ltd., Kawasaki-shi, Japan). J. Nucl, Sci.
Technol, (Tokyo), 2: 331-9(Scpt. 1965).

Temperature cocfficients of slightly enriched UO,—-H,0
lattices were measured in the Ozenji Critical Facility and
analyzed in terms of critical parameters. The lattices
studied were mainly those of 2.5% enriched UQ,, 10 mm
in diameter and clad in 0.8 mm thick Al tube, and with wa-
ter to fuel volume ratios of 2.5 and 1.5. Analyses were
made with Deutsch's four factor critical equation and also
with three group one dimensional diffusion calculations.
The result shows the importance of the influence of the re-
flector, which is the largest positive contribution to the
temperature cocfficient, being ahout 1 x 10— Ak/k/*C. This
was experimentally demonstrated by measuring the coeffi-
clent for a core with an inner reflector water gap. Analyses
also show that the discrepancy between experiment and cal-
culation, which Increases from 0.2 to 0.7 x 10~ Ak/k/*C as
the water to fuel volume ratio decreases, may be mostly
resolved by applying corrections for the space~dependent
spectrum within the cell using the THERMOS code and for
the effect of Dancoff factor with the TUZ-ZUT code. Cal-
culation with these corrections applied reproduces experi-~
ment within an accuracy of about 0,2 x 10~¢ Ak/k/*C over
the temperature range of 20 to 70°C. (auth)

68,

20198 (AEEW-I—464) FURTHER BUCKLING MEA~
SUREMENTS ON A HEATED GRAPHITE LATTICE
FULLLED WITH 0.8 PERCENT P’u0,/UO, CLUSTERS,
Wilson, D. J. (Atomic Energy Establishment, Winfrith
(England)). Oct. 1965. 26p. Dep. BIS $0.90. HMSO
4s. 6d.

The buckling of a graphite moderated stack fueled with
0.8 Pu0,/UO, 21 rod clusters in a 14'* latltice pitch was
measured by the exponential method. The stack was built
in the SCORPIO [ facility which cnabled the cxperiments to
be made at 200 and 390°C as well as at ambicent tempera-
ture. The experimental results are shown to be in very
satisfactory agreement with predictions using the ARGOSY
IV method, (auth)




