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Abstract

The 25 figsiom oross section is determined for neturons emitted
from an Sb-Be photoneutron source. The neutrons fro@ this source are found tc
be very nearly';nono-energotic° The energy of these neutrons has previously
been reported to be 25 + 5 Kev (lA-468). A comparison is made of the
counting rate made in é large oylinduioa1 ;iasion chember by the Sb-Be
source and a sqcondary standard source kpnown as Hock Fission Source
#3, The 25 fission oross seotion for the mock fission neutrons is measursd
absolutely by uge ofs 1) a smaller oylindrical fission chamber containing
a foll of known weight  and 2) Lknowledge of the strength of the mook
fission#3 source as measured by Walker by comparison with a standard
Ra-Be source. Also needed is the ratio of strengths of the MF#3 and the
Sb-Be source at several given dates. These comparisons are made in two

ways: "1) Mn bath; 2) new "Long Counters" containing Blcyenriohed BFy .

The 25 fission oross section obtained is 2°9.: 0,1 barns &t 25‘: S Kev.
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Introduction

The fission cross section of 25 was previously measured ag &
I'un_otiont of neutron energy from 1 Mev to low energies using a certain _
"long counter" and a 25 fission chamber. Several points wire also measured
with a double ionization chamber known as the 2 "PG" counter and there
was good agreement between the two m.athodsol) These gave a value of
3.45 + 0.1 barns for the 27 Kev point,

Iater measurements of the 25 fission cross section did not agree
with the above value near 30 Kev, Using Be’ techuique, a value of 2.30
barns was obtained for 29 Kevo?')

IA-140A indicated the existence of photonsutron scurce whose
neutrons fell in the snergy range in which the disputed cross seotion lay,
Further information 3) indicated that it was possible that the neutrons

of this source might be mono-energetio.

Experimental Procedure

The first step is to find if the neutrons from the Sb-Be souroce
are mono-eunergetioc or not, The technique used is identiocal to that used
by Hanson and Bailay;4) A BFy chamber is shielded on all sides but the |
front face with 1% or B0 powder, An Sb~Be souroce is suspended 12 inches
in front of the ft;ce of the counter and various thiokness absorbers of

B1lO (86 percent B10 in ocontainers with 15-mil brass faces) are placed over

the open face of the counter, If there are only one-energy neutrons

Jd. H, Willi&ms, ot qu', IA-150

1)

Z) H. P, Taschek and¢ C. M. Turner, 44"
3 . Ko A11% LAMS=213 ' E—D
4-% g:: L. B&il:;?.ca F‘f Baker, and A, 0. Hanson, lAMS-242 \\ ‘“““G\«ASS‘F\
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striking the ebsorber, a simple exponential reolation should exist between
the tliocknoss of the absorber and tne counting rate obs;rvedo I1f neutrons
of more;thgn one ensrgy are‘present either in separated groups or in a
oontinuo#srébeotrum, tho above relation should not hold, The experimental
soetup is shown in Fig. la, The date taken are listced in Teble 1. The date
vlotted on semi-log paper app;ér es the solid heavy line on Fig, Z. The
abovae expiahation'is admittedlyxthe simplest case and doeé unot consider
degradation of ﬁoutrons,due to nén-absorbing collislons, This latter
affeot must be very small judging from the struightness of the lins in
Fige 2. It appeafs thgt th? peutrons are either monocegnergetic or if
there lg a.apread, it is vary small, Cértainly there is no appreciable
group of neﬁtrons ;f gnefgy mach lower than the mﬁin group. Such a group.
would ruiﬁ‘this_souroe for this experiment because a loweraénergy group
would h&ve‘g high cross section and thus wogld make the appareunt cross
section for tﬁé source neutrons too high,

" The slope of this line also gives us an estimate of the energy of
these neutrons by comparing it with the lines calculated in the seme
manner ug;ng. a3 the negt;cn source, relatively mono-energetic neutrons

o 10, 30, and 100 Kev obtained from the Li(pon) reaction at an angle of
120°, The geometry used in this calibration is shown in Fig. lb. The

10, 30, and 100.K§v work was done by Baily and Henson®) and the original

date appear in thelr papor. The lines resulting from these. data appear

6) IAMS-242

6) A. 0. Henson and A, Hemmendinger, LA.468 ,f’//
o neste : ,//,szffz’

) -

 UNCLASSIFIED

" APPROVED FOR PUBLI C RELEASE



Tt

VR

Iy

APPROVED FOR PUBLI C RELEASE

on Fig. 2 as dots ted lines and their cnergy is max‘k/ theraono One would
estimate from Figo 2 thet the energy of the SbeBe* newtrons is neer 30 Kav.
Actual measurement of the enorgy of the Sb-Be neutrons wa.s donse

carefully by Hanson and Hemmendlngers) by cbserving maxlmum pulse heights

of proton recoils in a hydrogen filled proportional counter. Their value
is 25 1 5.Kev,

s

The above 1nformt10n indicates this souroe to be ideal for 'tho

problem at hand, A dual approach was decided upons

) 1) Plaoav;fﬁii SboBe gources at the center of various diameter
spheres of Blo for Sb-Be neutrons; From these two pieoos of data, simple
dirfnslon thaory should give the ab«rption oross section of B1O ror this
enorgy'netarono The ratio of c (810)/%f(25) has begn measured7) and thus
the 26 fisslon oross section can be evaluated?

2) A certain neutron source called Mook Fission#3 has been
oalibrated for sirength by Walker against a Ra-Be source. The energy
;pegtruﬁ of neutrons from this scurde is roughly the flasion spectrum but,
as will be desoribed below, the fisaion oross section of 26 for the‘average
neutroﬁfénefgy of this source has been measured. The procedure now is
to place this Mﬁ?@ ineide a fission chamber and record the fissions, Then
plaée the Sb-Be ;oufoe in the s#ms chamber at the same position and record
the fiséionso If the fission foil in the chamber is 100 percent 25 or

26 oxlde, the followinv oquution holdss

- ; .
.a (25 = “Sb-Ba  SMFH3 26
(25) Lk ) s (25)

. | =B§ CMF.% 3-3-;:50 S I /
where ch BO is oount caugsed in the flssion chamber by the nggﬁgééé;b
P -~
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CMF#E is count ocaused in the fission onngb b the Hﬁﬁg source

ca:2>f
==z
SMHﬁS is the strength of the M#S source -
S is the strength of the Sb-Be source

. Sh-Be
and c&(as)mpﬁg 1s the 25 fission ofoss section fot &he average snergy
neutron of fho MF 5 source. S

' _?hq feﬁg;ning,steb is to evaluate the ratio of the souros strengths.
This is done most easily by placing the two sources alternatoly between
two "lorg counters®.- HoweﬁerQ’singe oﬁe of the other measurements of the
fission oross seoti:n in‘fhis region depended.upon some long-ocounter
measurements, the ratlo of the sou;ce atpgpgths }s a;sg‘measured bj Qom~
parlng ihem in = 1arge manganqso batho - ‘

Both mpthodg were usedo The:Blo method however has struock sqm;
theoretical diffioulties and the data have not’yét been analyzed satise
faotor‘i]yo ‘i‘his paper deals‘exolusivoly with tthe sat.;ond nethod.,

—wéﬁf3 wa.g originally crcated for multiplicatlon measurements in
49 and 25 sphares and was 50 usedo‘ On March 7, 19486, Wa!ker measurad its
souroe ctrength as 3.64 x 108 neutrons per second.

;gggﬂéy}?ndrioal‘fis;ion foils were péinted by Zapor technlique
on the inside of two platinum dyiinderé. AA fission'ohamber wasg constr#oted
as shown in PFig. 3. One f%?sion foli was 70.4 percent enriched 25 oxide,
The other was 28 oxide. Tﬁ; procedure is to insert the foil, fill tﬁo

chamber to the proper pressure, place the source somewhere in the room

to zive a properly waighted baoﬁgfouud effeot (suoh as would occur because

the chamber, pass through the folls without fission

~AAPPRCNED'FOR‘PUBLIC RELEASE ~
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something in the room and eventually be reflected “ak/d/dxto the chamber
and ocRrusey flssion). and sount. Then placo the source at the geometrio
conter of the foil and count fisslons,
- - Thens o '
N = 8 By f(?‘s)
where Np is the net fission/minute (qounts minus background)
p’v‘ is the pumber of neutrons hitting the foil per minute
o NZB is the number of 28 atoms on the foil
af(28) is tho oross saotion per . aton
However, the area of the foil is not easily determined mocurately

and thus ﬁf is not known ascurately, A way around this diffioulty is to

caloulate the flux through qn "averagc cm?", For this average area one must

caloulate en average or ef‘fective 1/r2, - ye
a =, 4y
- : 4 ¥
(1/r ?eff— M 2 for
' S dy -7 do0
source r,
()
a ) P g a

A/ra)ye = ) | gy o = QA (e ).

o

FPT T . e
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The cy] 1ndricel foil used in the case of both 25 and 28 is 1 1/2" diaw

meter snd 3/@" wlde, Theroforo -
a -\1/z,x-
‘Therefore '
' . ot
1 2 ‘1 1 1 . a
e S s Em w—- g ¢ 8 - .

e r:z LZ 24 160 i 1,078 1 2

Nows

r T,
A= | ¥, o, (28) q
4nre - - -

whebe &ll qugntiﬁies are the same as befoxé except

r is the total number of neutrons emitted per minﬁte by tho socurce,
and Ne is the number of 28 atoms per square centimeter of foil and A
the are:rir of the foil,

- One does not know Na or A nor does one know if tho atoms on the

foil are eVQn%y_disFr%butedo ‘Hoyever, the total wnigh£ of the foil 1is
known, &nd from this the totel number of atoms cen be ocaloulated, The
total number of atoms 1s simply Ba o A. Any uneven distribution of atoms

is also integrated ocut, Therefores

Newm T ;
f e L 282 (‘%J '
in which all quantitios are known except op(28), which is thus 8olvedq

(See Toble II for data, calculations, and results.)

-~ ‘ /'- .
'APPROVED FOR PUBLIC'RELEASEQ
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Exaotly the same prosedure ig follcwe& for the 25 measurement

ag for 28 except using the 25'foilo The same formula would hold of the

25 croaa\seotion if the\foil contalined no 28, However, it does contain
) ]

29.6 porcant of the motsl as 28, therefore

= mr-g E‘gs"ﬂ”? * ”aa"f(zaﬂ

vty

" Where st-is the total nymber of 25 atoms of the foil ‘
_and Npg ie the total number of 28 atoms on the foil.
Substituting in the value of o,(28) just determined, all values are known

exoept ¢1o(26) and thus it is solved. (See Table II for data, caloulations,

and results.)

The next stepiis to place the Sb-Be sourcs and the Mfas gouroe
inside the same oylindrical foil and meagure the ratio of countins rates.

.. th Sh-Ee sgdéaés are of naéess@ty:felativeiy arge sourcesgs) To

approximnfe the effect of point sﬁurces, th; cylindriocal foll used-must
be quifa large. The foil was painted on a 6" diamster brass oylinder
using the Zapon technique, The chamber deslgned for this foil is showr in
Fig. 4o The data taken with this chamber are given in Table I1I.

:‘fh;-laat and most,diffioultvpcrtiqn of the experiment is the
oomparisonrof the strengths ofrtho two sources used. The Sh-Be source
has a half-1ife of 60 days.) The ingredients of the uef's are NaBFg,
BeF,, and poioniumc The halfulife would be expooted to be that of polonium,

140 days. It very nearly is 140 days, but not quite, It dves aot even
. . ' . X PR I;a:’

h ' P ":',_;_:/

#) Sen Avpendix of this paper <

N . 9) 5. K. Alii_‘go;n. “3“9-213 ) -
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e
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decay guite éxpoﬁentially,' This is undoubtedly Fon to the migration of
the poloﬁiﬁm inaide the source. This does not couse partioular difflculty
for the only plaoe in whioh the absolute value of the stren-th of this
spuroce unters the oalculatxona is in the evaluation of of(25)MF ag shown
above, xo difficulty is encountered heore for the strength of th; sourooe
was mqanuréd.oh_uakohv7, 1946 and ﬁhe aross éeption measurenent w;s
nade on Maroh 9, 1946, The slight diffioulty arises in that measurementa
of the uouﬁting Tatio in the iarge fission chamber and mbasuro@ents of
the ratio pf;thé sourbe strengths wﬁre never iade on the same day. Thus
the ratio muét be extrapolated back io the day om which the other ratio
was taken, Arbitrdrily. it is declded to extrapolate source strength
ratios btack to the dates of counting ra@g ratios, fnough source strength
ratios q:étﬁégén ot various dates 80 that the effect of the migration
faotor on tho source strength ratios could be estimated in any ocase with
an e;réf less then 1 paraent (ses Table 1V)o‘

Kosgurements of source-strength ratlos are made in two ways.
The casiest way expe:imentallyris'by 6omparison with long ocounters, The
counters uSed are shown in Figo S, These_oounters have heen cmrefully
checked for sensitivity for neutrons of several widoly different energies,
by uslng soveral dlfferent sources, with and w1thout Dzo degrading sphero,
Their sen;itivity curve is shown in Fig° 6, The ratio of their sensitivity
to &ﬁﬂ? ‘agutrons and ‘Sb~Be neutrons 18 probably known to within 2 peroento

The experimental setoup uaod is shown in Flg, 7o The data obtained are

in Tsble IV. S - ' 55?52255:;2%3
o
The other souroe strength ratio measurament is made usxng.a - g

,,,,,,,

7~ "APPROVED FOR PUBLI C RELEASE
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new MnSp, bath, The bath 1s in o luoite cont&iner, “30" x 30 x 36", and

is filled td'a.height of 30"0 The tcohnique is one developed by Co. M, Turnerolo)

It consiets of_removing a Jucite vessel fnll of solution, and then putting
in one or the otﬁer source at the centér of the bath. A cortain time ig
allowed for 1rraaiation of the solution by the source, the source is removed,
the solution is stirred thoroughly by an elactrlcally driven lucite pro-
peller, A sample of the solution is removed in & lucite vessel and taken

to aﬁothei rébﬁ where the Geiger sounter is set, The oounter.is of the
thinewglied "Chicago" type. A standérd 1ead'§ig has béen set on end, doore

side dovm, and the back plate unsorewsd. This plate is carefully lifted

- siraight up and the counter comes with it. The lucite vessel containing

irradiated sdmélé Just fits inté the pig and alidﬁs down to a stop mountad
in the pig. The level of the solution in th§ vessel has been'so selected
that when the/counter is carefully lowered into the solution, the beok
plate will come into position just as the solution covers the active
portion of the counter. This gives an easily reproduoiblo geometry,

Fig, 8 shows the arrangemsnto

: Radiation tlmas are 13lhourso Before it is time for the source

L e

to be removed, the GM circuit is turned on, allowed to warm up for 16

minutes, It is then checked for plateau drift by placihg & given ring
of uranium>glé§§ arqund tbe_céqntar at a definite spot, If the oocunting

rate @ver a pefiod of 5 minutes is the same as the previous "standardiza-

tion" it is”aésumad to be on the plateau. The ring is +hen femoved and

"~ APPROVED FOR PUBLI C RELEASE P
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the vessel of solution taken before the source was int ced into the

bath the nigﬁt before is then piaoed in the pig and ths counter placed
in it. ége fosuiting count i; 8 oount due to the activity of ln vath
bafors fh; source had been introduced (note tﬂis a&tlvity has decayed;
the saquéﬁfﬁnt‘that the original act;vitylof the unradiated bath would
decay if the bath had not been radiated), It is used as a "background"
sount, This backgfoun@ couﬁt is tiﬁed to end at a few minutes before the
scurce is to be taken from the bath. The sou;cé is now removed from the
bath anc a stop watch is started at the timo Qf its removal, 7The bath is
stirred and the active sample brought Lo the GM set up. The vessoi is
put into the-pig and the counter is started &t some predetermined time,
say 10 ﬁinutes after the sburoe.is removed from ths bath., The counter
is read at regular intervals "on the run", The counts per interval are
then extr&bbiated back to the time when the source is removed.

A good discussion of the theory of the YUn bath is contained in
" LA-445, Two points should be discussed here, however. Christy has estimted
that & bath a oubio meter in size wouldxlose 1 to 2 percent of the neutrons
from a RatBe souroegl) In view of this, one would not expect a lc ,; of
more than 1 éqroqnt of the neutyons of the MF 3 source from this tenk and
precticully no loss of Sb-Be ne;tronéo Therefore, uo correotion is made
for this offacéo The second point is;, as discﬁssed in LA-445, that when
one 8scuIroo is radiating-the batﬁ, the bath itself becomes radioactive with
much shot@er»hglfflife than the source (2,69 hrs cémpared to BO.and 140 days).
Therefare, a_saturation-valug can be feaohed. 13 hours gives roughly

-~

86 pqroent‘satufationo Howevér, in this experiment where there is si
PR .

1) C. M, TurnorapdnlipEeyopEBUBLI C RELEASE N
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"a oomparison of sources, it is simplest to‘leave thé;#:;’:

longths of rlme and thus the saturation effeot canoels out in the ratio,

for equal

This is doneo The ratio of source strengths is ‘considered simply as the
ratio or the oountinr rates, correoted only for the dacay of the sources

betwaen runs. (Ses Table IV for deta)o

Aa stated beforc, if the 1ission foil in the larze fission chamber

were 100 pgroent 26 oxlde, the equation for tha desired oross saction

would bag

cog(28) g o =C%b-Bo | Sums
L3531 ]
Crrges 55b-Be

> 32(28)yrag

Howﬁvar. the foil used was éo'percent 25 and Zobperdent 28, The SbeBe
neutrons would cause no fission in the 28 agd thus the total counts ob-
served with the §boBe source would come solely from 25. The MF#3 sourca
does have gome neutronﬁ of high ;hqugh ;netgy to cause 28 fission: Thus
the counts of the iarge fisgion chamber when it contginod the MF3 source

are partially due to 28, Thus

CopeBe  _ Ssb-Be  o(28)gy_pe
Cures Sures °f(25)MPN5 T+ 1}%af(za)uw,5

Using the value 928/1 27 dotermined with small fission chamber for

v(zs)mv-:sf 25)m¥e

[y

/
we have

| o, © s
SbeBe ., “M®
onQSEbBBO =

Cuts S5b-Be ‘

v . =
A suomary of the renults of the moasurementsof Cgp.po o 1 S
S . Y Curaz .§§b Be;::;:==’
_ ' <l ee———
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appear in Table V along with the calculations of °£(25)Sb -Be®

| UNG\_ASS\F\EQ
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TABLE I " p S

Distance from @-Bo Source to Open Counter Face iz"
Type of oountorg Seo Pig. IA. .

_Girouits; Sa.ndu Prumplifiu'. Sauds Amplifier, Hi.ginbothnm Scaler, and

‘Battary Pack
DATA |

: : COUNTS -
ABSORBER TIME OF RUN  per MINUTE BACKGROUND  100xC/M - BG TRANSMISSION
1/6* 810 1359 14.2 041 14,1 0.876
Dummy 136¢ 16.6 0,6 16,1 '
L3 63t 6,6 0l §a5 0,361
1/2" 810 80° 9.8 0l 9.7 0,614
Bumny 1801 16.6 0.5 : 16.1
2" gl0 60° 2.1 0.1 2.0 0,128
Dummy 609 . 16840 0.6 16.5
1/a* B10 00 11.6 0.1 11.4 0,746
1* 310 120% 6,1 0.1 5,0 0,327
Dummy 60° 16,7 0.5 15.2
2" plo 1229 2.4 0ol 2.3 0,150
Dunmy 800° 1640 0.5 16.5 :

. 1/2" B0 60" 10,2 0.1 10.1 0,643
1/4* B1O 80° 13,2 0.1 13.1 0,834
Dummy 80° 16,6 0.6 16.0 :

1/a" B0 100° 11.1 0.1 11.0 0.700
1/4" 810 826¢ 11.2 0,1 - 11,1 0,707
Dumay 131¢ 15,9 0.5 15.4
1/a" BlO 133 12,1 c.1 " 12,0 | 0.779
Dumny 163 ¢ 15,9 0.8 16.4
1" plo 1273 5.3 0.1 5.2 0,387
Dammy . 120° 16,9 0.5 © 15.4
Therefors 1/8" Blo' zives & transmission of O.>88+ 0 02
1;4'? E_D 0,73¥ 0,01
1/ . 0.68% 0,02
1 MNGLASS\H 0.54%8 0,01
2" , 0.14%F 0,01
R S . ‘ v “
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TABLE I moa E¥ . T

Type of counter: See Figs 3

Cirouitss Sends preamplifier, Sends fmplifier, Higinbotham Scaler
and battery paok

Diameter of Poilss 1 1/2*
Width of Follss 3/4"

Weight of 28 foily 6.7 mg. oxide (contains 5.6 mg 28 or 14,32 x 1018 atoms)

Weight of (25 foil: 6.69 mg. oxide; 70.4425, 29.6128
: (contains 3.33 mg. 26 or 8,50 x 1018 atoms 25

and 1,40 mg. 28 or 3,55 x 1018atoms 28)

Strength of MFg3 on March 7, 1945 3.6%4 x 106 neutrons per second
or 218.4 x 106 neutrons per mimite.

COUNIING RATES

TIME OF RUN COUNTS COUNTS/MINUTE BACKGR OUND FOIL

2131 3774 17 .7 negligible 28
137 » 2432 17.8 negliglble 28
162°¢ 2685 17.7 " negligible 28
40¢ 2128 53,2 0,13 - 25
a7 2380 §0.6 0,13 26
/ 120¢ 6364 - 53,0 0,13 26
20% 4720 52.5 0,13 26
106¢ 5434 51,7 0,13 - 26

Np(28)/mioute  17.7
Np(26)/mimute 52,1

3 01kl 2.0 o
for the 28 fol¥ op(28)ypws = 48x1.01x1.07x(1.90)%x17 .7 & 4 gpae
T BT 14,55:1018 0.285%

for the 25 £0il” 6,(25) pun '% | Bextmr? oy (28) -
P S 28 £ ‘MPg3

-3 Lolxl. 90)2 .
. 82, 1xénxl.01x1.078x({1.90
 8.50x1018( I ¢ ,) «Soﬁﬁzlolsxoozexlfza

) I‘OMM% UNG\ASS\HED o o m '

X famtor of 1,01 due to finite source size. == EoRET
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Type of oounter: See Fig. 4

Circuite: Sands .preamplifier, Sandp m\%éuglligpnbotham Soi.,ers

and battery paock

 Weight of foll: Umimportant in calculations .apyroximtély 142 wgo
" UP,. Metsl is 80Y26, 207 28,

Diameter of foils

DATE

Unimportant in calculations; approximately 6".

ﬁ COUNTS DUB TO ﬁc
REIATIVE PROBABLE ERROR

8/10/48

8/12/45

8/26/46
12/6/45
12/11/46

1.12 1.2 %
1,18 | 3 %
1.18 1.6%
1.68% - 2.6 7
1.62% 2 %

¥These values are for a aew Sb-Be source of greater strength.

’ Type of counteras:

TABLE IV

ong countoi's; see Figs & :
M counter thinwalled aluminum "Chicago® type.

Circuits; Sands preamplifier, S;nds Amplifier, Higinbotham Scaler,
and bvattery pack,

DATE Model GN ocirouit .
ST B OF REIATIVE PROBABLE
DATE METHOD M SOURCE ERROR
8/2/45 i 2,16 5 %
8/16/45 Lc 1,79 37
8/25/46 Ma Bath 1.92 37
12/14/46 1c 1.42% 3y
- 12/20/45 Ma Bath 1.36 % &/
to
1/26/46
- extrapolated /
baok to
12/6/45

¥These values for new Sb~Be source of greater strength.

GNOLFSSIRED—
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TLELE V

Latd TO WHICH

EXTRAPILATZD

. EXTRATULATED AND AVSRAGED _
UATA 2.7 YAKEN AND AVZRAGED VALUE ITBX# CCEH_’I;E_E
" vrom Table 111 8/10/45 8/11/45 : 1
£/12/85 B/11/45 1.14 + ¢ 7 1 F1SSION
.- af2s/s5 8/25/45 1.18 * 1,57 2 ~ISSION
iz/6/45 12/6/45 1.58 * 2.57% 3 ¥1SSION
13/11/45 12/11 /45 1.82 + 27, 4 FISSION
srom Table IV  8/2/45 8/11/25 o
8/15/45 8/11/45 2.69 + 3% 5
- 8/25/45 " 8/25/45 1,92 + 37 6 #N BATH
anfasfas 12/6/45 1,45 + 3% 7 s
- 12/14/89 12/11/45 1,49 ¥ 3% 3
- 12/20/45 12/6/45 1.36 + 47 g - MN BATH
O T0 12/11/45 1.40 ¥ 4/- 10
1/25/46
Usine formula derived on vaze 11z
( 3 : ‘ i .
L (z8) = RcBo Sumas  z 1,05 x 9p(26) R
MBS Ssp-Be
zna using ttems 1 and 65, o, 25)81%56 = 2,6 + 0.2
yeiny items -2 and 6, 6n(28) g, = 3:0% 0.2
Using items 3. and 7. 0p(28) 5 p, = 3.1+ 0,20
Tising itews 4 and €, cA(28), o0 =3.0%0.2%
Usinz items 3 and §. a(28) . T28t02b
. v % 2 hined
Usinz iteas 4 and 10. T oaa(28)g, Be T 2.92%0.20
Final conelusion: a-.(25)8b Be 28 % 2.1 b
- e N
K
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Appendix CONSTRUCTION OF SB=BE SOGURCES '

Two Smee sources were used in this experiment,énd two others
were u;gzwfﬂ'tﬁé Bl0 gﬁsofétioﬁ';;oés:séqtion‘ﬂorko The first source
used waélmé;sy,‘danéérous to ?;nstructo.and inefi;icientc A slug of
hot Sb ras sent frpm the Argonne pile in a special aluminum container
which isiverQ secﬁraly fasfaned'to.tho Sv, Reﬁoval was dons by
Lindsay ﬁéipholtz by brute force; a piece 3/4" longz was cut off with a
haok suw.infa hoéd, A1l possiblé pracauttonsrwere taken but the job
wa S nasf&? .This sluz wue plased in divided sphers of Be which had ;
cylindrioéliholé machihed’in the center. The two hemispheres were held
togethor by braés GCrows.

. The soeoond socuroe was made here out of oold Sb and Be, then
sent tc thebArgonne.piie and heated. Two hemiSpherical shells were
wachined to 1" I D and 1025‘; 'O D. E=ch srhell was Lhomn £0 s a
nruoipla to melt Sb in it ﬂ=.onough to fill the shell and icuve a good
vired msnisq&s over the tap. As the 5b solidifiesg it expands and ocan
be removed'f?oh'theiﬁe only b& remelt:lﬁg.> Next th» Sb meniscus vas
filed of sq'that fwo solid hem}sphgras’resultedq The two hemispheres
-wera taen ciémped solidly‘together with.a "C" clamp and a heavy spring
tn tekd up expensioaz. The resulting sphero was than.heited to a dull red
iasuring, o-mpleate metliﬁg of the Sb inside sand then sllowed to cool. The
two Be hﬁéispherioal caps were’ found to ba s0 tizhtly locked together that

they could not be removed excepinby-brcasm.u of the sphere or remelting.
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