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FPDCYS AND FPSPEC: COMPUTER PROGRAMS
FOR CALCULATING FISSION-PRODUCT
BETA AND GAMMA MULTIGROUP SPECTRA

FROM ENDF/B-IV DATA

by

M. G. Stamatelatos and T. R. England

ABSTRACT

FPDCYS and FPSPEC are two FORTRAN computer programs used
at the Los Alamos Scientific Laboratory (LASL), in conjunction
with the CINDER-10 program, for calculating cumulative fission-
product beta and/or gamma multigroup spectra in arbitrary energy
structures, and for arbitrary neutron irradiation periods and
cooling times. FPDCYS processes ENDF/B-IV fission-product decay
energy data to generate multigroup beta and gamma spectra from
individual ENDF/B-IV fission-product nuclides. FPSPEC further
uses these spectra and the corresponding nuclide activities
calculated by the CINDER-10 code to produce cumulative beta and
gamma spectra in the same energy grids in which FPDCYS generates
individual isotope decay spectra. The code system consisting
of CINDER~10, FPDCYS,and FPSPEC has been used for comparisons
with experimental spectra and continues to be used at LASL for
generating spectra in special user-oriented group structures.

I. INTRODUCTION

A computer code system has been developed at the Los Alamos Scientific Lab-
oratory (LASL) to calculate fission-product beta and gamma decay energies and

spectra from thermal, fast,and 14-MeV neutron-induced fission of a number of

important fissionable nuclides (including 232Th, 233U, 235U, 238U, 239

241

Pu, and

Pu). This system has been used for a wide range of neutron irradiation pe-
riods (10—4 to 1013 s) and for cooling times from fractions of one second to
many years.1_3 There are many reactor safety and safeguards areas and other
applications where this type of information 1s of interest. In recent years,

great emphasis has been placed on obtaining experimental and computational



information of this kind at short cooling times for nuclear reactor safety stud-
ies of the hypothetical loss-of-coolant accident. In this connection, compar-
isons have been made between computational and experimental results, in the

form of total decay heating and/or radiation (beta and/or gamma) spectra, meas-—
ured at a number of research establishments (e.g., Los Alamos Scientific Labo-
ratory, Oak Ridge National Laboratory, Intelcom Rad Tech, and the University of
Illinois).z_3 Such benchmark comparisons have demonstrated the accuracy of both
the general computational methods and the specific input data. Subsequently,

the code system and data have proved to be of use in nonreactor applications.
The most complete and up—-to-date sources of fission-product data are the

Evaluated Nuclear Data Files (ENDF/B) Version IV whose contents are summarized
in Ref. 4. These files contain cross sections, fission-yield sets,;and decay
parameters for 824 important fission products. Spectral data (i.e., beta end-
point energies and intensities, gamma line energies and intensities) exist for
the most important decay-heat contributors among the 824 nuclides. Thus, beta
spectral data exist for 163 fission products and gamma spectral data exist for
172 nuclides (nuclides emitting both beta and gamma radiation are included sep-
arately in both types of radiation counts).

The computer codes discussed in this report, FPDCYS and FPSPEC, are essen-
tially designed to use ENDF/B-IV data.* Use of alternate data sets, depending
upon their formats, would require some program input modifications. Beyond the
input format, however, the programs are general and would need no further changes
if used with fission-product files other than ENDF/B-IV.

FPDCYS and FPSPEC are part of a LASL computer system shown schematically
in Fig. 1. The CINDER-10 code is the latest and most versatile version of a
well-known fission-product and depletion code. The most recent documentation on
the CINDER code is Ref. 5. The additional features of version 10 are discussed
in Ref. 6. This code calculates fission-product and actinide concentrations,
activities, gaseous contents, energy releases, effective group absorption cross
sections, etc,, for any fissionable nuclide mixture irradiated in arbitrary neu-
tron fluxes for arbitrary intervals of time and for arbitrary cooling times.

The spectral codes discussed in this report utilize a small portion of the

*
A single fission-product file in ENDF/B-IV format with corrections as in Ref. 4
was used.




CINDER-10 output, namely fission-product activities and total decay energies at
the instant of time when corresponding spectra are sought.

CINDER-10 also incorporates a spectral subroutine capable of utilizing the
multigroup data produced by the FPDCYS code. This feature has been used for few-
group (~20) spectral calculations and also for multigroup calculations involving
a limited number of nuclides. However, decay energies are the only major nuclide
parameters that are usually not needed in calculations of the behavior of coupled
nuclides. Therefore, to conserve computer storage, most spectral calculations
have been made subsequent to the calculation of activities using the FPSPEC code.
This also permits calculation of any number of spectral groupings for a single
run of the CINDER-10 code.

CINDER | CUM?LATIVE
— LIBRARY ->| CINDER-10 | B and Y
A 1 SPECTRA
4
4

ENDF/B-1IV
FISSION-
PRODUCT

DATA
v ¢
s
& /&Y CINDER
() ’4?
&y OUTPUT
"7}
N ¢ @
2

INDIVIDUAL
FISSION-
PRODUCT
B and Y SPECTRA

'

FPDCYS |———e ————— | FPSPEC

CUMULATIVE
B and v
SPECTRA

Fig. 1.

LASL Code System for generating multigroup B~ and Y
fission-product spectra.




FPDCYS reads the same ENDF/B-IV fission-product file used for preparing
the CINDER library to generate multigroup beta and gamma spectra for individual
nuclides for which spectral data exist on the ENDF/B-IV file.

FPSPEC combines the individual spectra from FPDCYS and the nuclide activ-
ities from CINDER-10 to generate cumulative fission-product spectra for any ir-
radiation and shutdown condition desired. Both the beta and the gamma spectra

are generated in multigroup form of arbitrary size grid.

II. THE FPDCYS PROGRAM

The FPDCYS code incorporates a number of options for computing multigroup
spectra of individual fission-product nuclides. There are four options for
calculating beta spectra and two options for calculating gamma spectra. The
beta-spectrum options are selected by a flag which controls the calling of one
of the four beta-spectrum calculating routines, BETAl, BETA2, BETA3 or BETA4.
Similarly, the gamma-spectrum option is selected by another flag which calls one
of the two available gamma-spectrum calculating routines, GAMMAl or GAMMA2,
These options are discussed below and a flow diagram is shown in Fig. 2.

The probability of beta disintegration with total relativistic energy W, in

electron rest energy units, in group i is

W

i+l
N, (2) =f N(Z,W) daw (1)
W,
i
where Wi and wi+1 are the i-th group energy boundaries, Z is the atomic number,
and M(W) dw is the probability of beta disintegration with energy in the W to
W+ dw interva1:7_8
2 2 ..} 2
N(Z,W) dW = C[M|” F(Z,W) K(W) WW™-1)" (Wy-w)~ dw (2)
where

F(Z,W) = electron density ratio or Fermi function,

C = a constant,




IM]2 the square modulus of the transition matrix element,

Wo = maximum value of W,
K(W) = shape factor dependent upon the type of transition (allowed,
forbidden unique, etc.),
The electron density ratio, F(Z,W), has a relativistic form,7’8
5 25
Py (z,W) = %2 2<§) ™ (Wz—l)s Irestiy) |2, (3)
IT (3+28)] "\
where
L
s = (1~a’zH%1 (4)
__h ~13 '
XC ey 386 x 10 em (5)
e
the rationalized wavelength of the electron,
2
a = ~e— o~ ———-l s (6)
hc 137

the fine structure constant, and a nonrelativistic form,7

F_ = 27

N = l-exp(-2my) °* (7
where
1

y = ozw W-1)"%F | (8)

A well-known expression for R, the nuclear radius, is9

R = \1.123a% - 0.941a ¥/x 107 @ . 9)



The difference among the four beta-spectrum subroutines given as options
depends mainly on the way in which the Fermi function, F(Z,W), is represented
and calculated.

Since the relativistic form of F(Z,W), Eq. (3), makes Eq. (1) nonintegr-
able analytically, one may resort to numerically integrating Eq. (1). Subrou-
tine BETA2 provides a variable-grid Simpson integration method designed to iter-
ate until the user-requested accuracy is achieved. This method is accurate but
quite time-consuming especially when high accuracy (e.g., 0.01%) is requested.

Alternately, one may accelerate the integration of Eq. (1) by calculating
F(Z,W) at a number of points per group and applying a histogram integration
procedure. Subroutine BETA4 uses such a method with three equidistant points
per group.

The remaining two options provided by subroutines BETAl and BETA3 use ap-
proximations to F(Z,W) which make Eq. (1) analytically integrable.

Subroutine BETAl uses a very simple approximation to F(Z,W) that proved to
be of good accuracy and wide use in calculating average beta energies. This
method, however, has produced considerably less accurate spectra. It uses a

simplified version of the nonrelativistic form of F(Z,W), Eq. (7), namely,lo’ll

F(Z,W) = 2my . (10)

A new and better approximation to F(Z,W) is used in subroutine BETA3. It
consists of replacing the relativistic form of F(Z,W), Eq. (3), by a polynomial

expression in W:11

2S
F(Z,W) = <>\2—R> (wz- )'1’2 [AO(Z) + Al(Z) W+ A, (2) wz] , (11)
c

where the A's are functions of the atomic number Z. For a more detailed dis-
cussion of this method, the reader should consult Ref. 11.

There are two options for calculating the gamma spectra. One, used in the
GAMMAL subroutine, consists of incorporating the unbroadened gamma lines weighted
by their intensities into an arbitrary number of constant-width energy groups
over the interval of interest.

When comparing calculated spectra with experimental ones, the latter have

an inherent energy broadening which must be accounted for in calculations,

6




The energy dependence of the line broadening depends on the particular gamma
spectrometer used. Line broadening of calculated gamma spectra is of little
importance if the chosen energy grid is such that the detector resolution (Full
Width at Half Maximum, FWHM) is small by comparison with the group width. If
the reverse is true, the broadening can be applied to the multigrouped line data
without great loss of accuracy. For intermediate cases, however, the gamma lines
must be properly broadened before multigrouping. Such a procedure is offered in
subroutine GAMMA2,

It is customary to assume that the energy resolution of a spectrometer is
essentially Gaussian, 1.e., that the gamma line at E0 is represented by a Gaussian

curve about Eo, the area under which equals the line intensity, I:

. (5-Ep)°
G=—"—exp |-—5— | - (12)

‘/"iv'ro 20

The FWHM of the Gaussian is related to O by
FWHM = O \}8 fn 2 = 2,35482 ¢ . (13)

Subroutine GAMMA2 broadens each line according to a prescribed energy de-
pendence of ¢ (variable SIGMA in the program) and then proceeds with the multi-
grouping into the required fixed energy grid. Subroutine GAMMAZ contains a
specific relationship between O and energy but it must be replaced with the

appropriate one specified for the gamma spectrometer under consideration.

II1I. THE FPSPEC PROGRAM

The FPSPEC program calculates aggregate beta and gamma fission-product
spectra. The temporal activities of the 824 fission products on the ENDF/B-IV
file are calculated by the CINDER-10 code at the desired irradiation and cooling
times. The beta and gamma multigroup spectra of the individual fission products
for which spectral data are available are provided by the FPDCYS code as dis-
cussed above.12 CINDER-10 calculates concentrations, activities, and decay ener-
gies for the 824 fission products on the ENDF/B-IV file. The most important of
these from the decay energy point of view (a total of 181) have either beta or

gamma spectral data or both. These are the ones for which FPDCYS constructs
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Fig. 2.

General Flow Diagram of the FPDCYS Program.

cumulative multigroup beta and/or gamma spectra.12

The FPSPEC program reads the output spectral file of FPDCYS and it then
searches in the CINDER-10 output for activities of corresponding nuclides and
for total beta and gamma decay energies of the decaying fission products among
the 824 (some of them are stable). Cumulative beta and gamma spectra for the
181 fission products with spectral data on ENDF/B-IV are first obtained. These
spectra are then normalized to the total beta or gamma energy release of all 824
fission products as calculated by CINDER-10 so that the spectra be representative
of all 824 fission products. In other words, it is assumed that the fission
products for which there are no spectral data in ENDF/B-IV yield the same cumu-
lative spectral shape as those 181 for which there are spectral data in ENDF/B
-IV. This assumption was seen to be an excellent approximation when calculated

and experimental spectra were compared.2




The cumulative spectra calculated by FPSPEC are given both in terms of dis-
integrations (betas or gammas) per fission per energy bin and energy release
(MeV) per fission per energy bin. The latter representation tends to emphasize
the high-energy portion of the spectrum when plotted.

The output of FPSPEC also contains a summary of data either calculated in
the code or extracted from the CINDER-10 output. All quantities qualified by the
word ''CINDER" are from the CINDER-10 code. All quantities qualified by the word
"TOTAL" refer to all 824 fission products; the rest refer to the 181 fission
products with spectral data in ENDF/B-~1V.

The programming language in FPSPEC is standard ANST FORTRAN. The plotting
subroutines for paper output and for film called by FPSPEC are LASL library rou-
tines and can be replaced by comparable plotting routines. The two subroutines
EXL and EXH, also called by the program, are used only to determine the line
intensity for plotting on film.

A general flowchart of the FPSPEC program is shown in Fig. 3. Card input
descriptions for both programs, FPDCYS and FPSPEC, are given in the following
sections. Listings of the two codes as used at LASL are given in Appendices

A and B. Sample outputs for the two programs are given in Appendices C and D.

FPDCYS
SPECTRAL
DATA

SELECTED
CINDER-10
OUTPUT

» FPSPEC e

CUMULATIVE
FISSION-~
PRODUCT
SPECTRA

Fig. 3.
General Flow Diagram of the FPSPEC Program.



IV. CARD INPUT TO FPDCYS

Card No.

Format

Variable

1

1X,14,6I5

7110

215

6E12.4

215

6E12.4

MTOT
NXC
MTR1

MTR2
NPNCH

JOP1
JOP2
NTAPE

NBETS
NGAMS

NBDB
IBET

EBDB(I),
I=1,NBDB

NBDG
IGAM

EBDG(I),
I=1,NBDG

V. CARD INPUT TO FPSPEC

Card No. Format Variable
1 2110 NPUN
NGAS
2 2110 NPLOT
I0PT

10

Comments

Total number of MATS to be read; MTOT = 1
gets special printout, normally O.

Number of cross-section cards (this option
is not used, leave blank or 0).

First mass number on File 5, the fission-
product file,

Last mass number on File 5,

Index to get punch output of decay branch-
ing; normally O,

Index not used in this version; use O,
Index to get spectral data; use 1.

Index; NTAPE = 1 causes output spectral
File 11 to be written,

Index; NBETS = 1 causes beta spectra to be
calculated,

Index; NGAMS = 1 causes gamma spectra to
be calculated.

Number of beta-group boundaries,

Index; if equal to 1, 2, 3, 4, subroutine
BETAl, BETA2, BETA3 or BETA4, respectively,
is called.

Energies of beta-group boundaries (eV).

Number of gamma-group boundaries.

Index; if equal to 1, 2, subroutine GAMMA1
or GAMMA2, respectively, is called.

Energies of gamma-group boundaries (eV).

Comments

Index controlling punch card output; if
NPUN= 1, punch spectral output is produced.

Index; if NGAS = 1, beta and gamma spectra
from gaseous fission products only are
generated (noble gases and halogens).

Index; if NPLOT = 1, plots of spectra will
be generated,

Index; set equal to O.



FPSPEC (continued)

Card No. Format Variable Comments
3 2110 ICOMPB Index; if ICOMPB = 1, calculated and exper-
imental beta spectra are compared,*
ICOMPG Index; if ICOMPG = 1, calculated and exper-

imental gamma spectra are compared.*

4 2110 NBPLT Number of calculated beta spectral points
to be plotted,

NGPLT Number of calculated gamma spectral points
to be plotted.
Omit this card if NPLOT # 1.

5 110 NBEXP Number of experimental beta-group bounda-
ries for comparison,
Omit this card if ICOMPB # 1.

6 110 NGEXP Number of experimental gamma-group bound-
aries for comparison.
Omit this card if ICOMPG # 1.

7 I10 NBXPLT Number of experimental beta spectral
points to be plotted.
Omit this card if ICOMPB # 1 and NPLOT # 1.

8 I10 NGXPLT Number of experimental gamma spectral
points to be plotted.
Omit this card if ICOMPG # 1 and NPLOT
#lo

9 E12.4 QLMPLT Lower limit value for the ordinate when
plotting spectra.
Omit this card if NPLOT # 1.

10 6E12.4 EGX(D), Experimental group-energy gamma boundaries
I=1,NGEXP (MeV).
11 6E12.4 GAMEXP(1), Experimental gamma spectral points

I=1,NGEXP-1 (MeV/fission/MeV of scale).

12 6E12.4 GAMERR(I) , Experimental gamma errors corresponding
I=1,NGEXP-1 to GAMEXP(I).
Omit cards 10-12 if ICOMPG # 1.

13 6E12.4 EBX(I1), Experimental group-energy beta boundaries
1=1,NBEXP (MeV) .

14 6E12.4 BETEXP(I), Experimental beta spectral points
I=1,NBEXP-1 (MeV/fission/MeV of scale).

15 6E12.4 BETERR(I), Experimental beta errors corresponding to

I=1,NBEXP-1 BETEXP(I).
Omit cards 13-15 if ICOMPB # 1.

*Use nonunity index if experimental data are not input.

11
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APPENDIX A LASL Identification No. LP-476.

LISTING OF THE FPDCYS PROGRAM

PROGRAM FPDCYS(INP,OT,PUN,FSETS,FSETR,FSET11)}
DIMENSION Hi(20),H2(S00R),RTYP(12?),RFS(10M),N(102@),D0(1720),
1890120y, DBROIUA)Y ,KDILIAN) ,KZ(9F2),KMI(0A),KS(98™),
2KKZC(220) ,KMC(200) ,KIC(2MA) ) AKU(20A),RIK(20a),BK]I(229),
IBK2(201r) ,BK3(20Q) ,ES(9¢R)Y,PI(O0nR),FICC(90B),
4KZCS(9a),MCS(qRR), ICS(9nR),44(900) ,RI(92T),
SR1(9PPY,B2(9F0)Y,R3(90A),PER(9AM),PEG(IRAA) ,PEG(S20),
6CR(9ARY,ENR(90A), LMAT(920),CYMI(9A3),CYM2(9aR),DFLA(98R)
DYMENSTON, EBDB(200), SPEBET(2P2),SORSB(20¢*) ,RATEN(2@R),BETAS(2003),
{1BETAES(PR2)
DIMENSION EBDG(200),SPEGAM(200),S0RSG(200),GAMASP(2R0),GAMAES(278)
DIMENSION WYQT(200)
DIMENSION ERP{(200),WMID(20Q),ERD2(210Q)
CrmonweDCYS 1S EXTRACTED FROM DCYB CODE TO PROCESS FP DATA ONE
Ceewweaew NUCLIDE AT A TIME, USE DCY8 FOR MORE EXTENDED CAPABILITIES
c-------- 8/75
ComowaaN WILL BF USED AS A COUNTY OF MATS
CovmuwarkSET MTOT=MAXYIMUM MATERIAL USED FOR PRINT OF SAVED DATA aas
CroweokKN WILL BE USED TO COUNT MATERTAL IN SAVE STATEMENYS (FOLLOWING
CooeauSTATEMENT 125 UP TO 3 DECAY MODES ASSUMED
CreewsZ, A, AND STATE READ FROM FILE 8
Crwaswe=XeSFC AND (N,GAMMAY BRANCHINGS READ FROM INPUT CARDS
Cr77/7772/7¢77777 MODIFIED /30775 (YO CAL EBICC,ETC.)Y /7777777777777 777277

(¢}

C CONTRNO[ PARAMETERS READ FROM INPUT CARD
C MTOT=10T-4L NUMRER OF MATS YO0 BE READ
c NXCzNUMRER OF CROSS SECTION CARDS
C MTR1=FIRST MASS NUMRER ON FILE S
C MTR2=LAST MASS NUMBER ON FILE S
c NPNCH=INDEX TO GE PUNCH OF DECAY BRANCHING NORMALLY @
C JOP{=INDEX NOT USED IN DCYS, INSERT » FOR JOPY
¢ JOP2=INDEX TO GET SPECTRAL DATA, @, ICC,ETC (SEE INSERT AT STMY 48)
c NOTE MYOT=?® GEYS SPECIAL PRINT
Cr777777777272727777772027082772277277277770277772272727002727077772770772772772777277/7777
MTR=0
N=g
KN=@
EREST=5,110R6E+0S
DO Soa I=1,900
PEB(1)==0,0
PEG(1)==2.0
PFQ{I)==0,2
cR(ly=a.a
ENQ(I)z0,0
CYMI(T)=XXXXX
CYM2(T)=xXXXXX
DELQ(I)=0.0
5008 CONTINUE
2022 FORMAT(3IE12,4)
Cem=mwsREAD CHARGE, MASS AND STATE 824 NUCLIDES
READ (B,1030) (KZ(IY,KMI(1),KS(I),151,824)
10006 FORMAT(18X,12,13,11.,56X)
CommauwaREAD SIGMAR2NAR,RI, (N,GAMMA), BRANCHING (BOTH GROUPS), AND CORRESe
CownmnmeruwnePONDING CHARGE MASS AND STATE, NXC NUCLIDES
Cextark READ CONTROL CARD anakx
READ 10@1,MTOT , NXC,MTR1,MTR2,NPNCH,JOP{,JOP2
100y FORMAT(1X,1d,615%)
READ 21R1 . NTAPE,NBETS,NGAMS
2181 FORMAT(7I%@)

13



PROGRAM FPDCYS(INP,OUT,PUN,FSETS,FSETR,FSET11)
DIMENSION H1(20),H2(SAVR),RTYP(1PR),RPFS(18A),R(100),00(10A0),
1BR(1AA),DBR(1UA),KNT(920),KZ(90B) KM (9BA),KS (981,
2KK2C(200) KME(282),KIC(2AA), AKU(248),RIK(27A),BK1(200),
38K2(2AN),BK3(2nC),ES(9C°@),PI(90R),FICC(YQB),
UKZCS(9A0) MCSCQAA), I1CS(INA), A0(9AR)Y,RI(9020),
SR1(9P7Y,B2(907),R3I(9AR) ,PER(SAN),PEGTLIAR) ,PEQ(92R),
6CACIAR), ENO(ORA) ,LMAT (@A), CYML(9AA),CYM2(9028),DELR(2AR)
DIMEMNSTON, ERDB(20A),SPEBET(2¢0),SORSB(200) ,RATEN(20R),RETAS(200),
1RETAES(270)
DIMENSION EBDG(20M),SPEGAM(20@),SORSG(2@8), GAMASP (2P3) ,GAMAES (2070)
DIMENSION WTOT(2p0)
DIMENSION EBP1(200),WMID(20A0),ERD2(27A)
Co~wew=DCYS 1S EXTRACTED FROM DCY8 CODE TO PROCESS FP DATA ONE
Crwwemeew NUCLIDE AT A TIME, USE DCY8 FOR MORE EXTENDED CAPABILITIES
Comacnmas 8715
Ce=wwe=N WILL BE USED AS A COUNT OF MATS
Cooremat*SET MTOT=MAXIMUM MATERIAL USED FOR PRINT OF SAVED DATA axs
CoawmeKN WILL BE USED TO COUNT MATERIAL IN SAVE STATEMENTS (FOLLOWING
Coew==STATEMENT 125 UP TQ 3 DECAY MDDES ASSUMED
CemweaZ, A, AND STATE READ FROM FILE 8
Crewm==XeSEC AND (N,GAMMAY BRANCHINGS READ FROM INPUT CARDS
C//7/7177727727 MODIFIED 7/32/75 (10 CAL EICCoETCL) ///774777777727771777

CONTROL PARAMETERS READ FROM INPUT CARD
MTOT=TOTAL NUMRER OF MATS TO BE READ
NXC=NUUMBER OF CROSS SECTION CARDS
MTRI=FIRSY MASS NUMRER ON FILE S
MYRZ2=LAST MASS NUMBER ON FILE 5
NPNCH=INDEX TO GE PUNCH OF DECAY BRANCHING NORMALLY @
JOP{=INDEX NOT USED IN DCYS, INSERY @ FOR JOPi
JOP2=INDEX YO GEY SPECTRAL DATA, R, ICC,ETC (SEE INSERT AT STMT 48)
NOTE MYOT=0 GETS SPECIAL PRINT
0171770727277 7777777777072722077277777277272227777770777277727772777777777777777
MTR=Q
N=0
KN=0
EREST=5.110RAE+DS
b0 50a 1=1,900
PEB(I)z=0,7
PFG(I)==2,0
PFQ(1)z==0,9
CR(I1)=q.0
ENQ(IY)=0.9
CYMI(Ty=XXXXX
CYM2(TI=XXXXX
DELO(1)Y=P,.0
500 CONTINUE
2B22 FORMAT(3E12,4)
Crewe=aREAD CHARGE, MASS AND STATE R24 NUCLIDES
READ (8,10¢0) (KZ(I)Y,KMI(1),KS(1),1=1,824)
100G FORMAT(18X,12,713,11,56X)
Corwwenvennes POND ING CHARGE FMASS AND STATE, NXC NUCLIDES
Chkxaxx READ CONTROL CARD wxnx=x
READ 10@Bf,MTOT,NXC,MTR1,MTR2,NPMCH,JOPY,J0P2
1821 FORMAT(1X,14,61%)
READ 2181,NTAPE,NBETS,NGAMS
2101 FORMAT(7118)

OO0
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OO0 0

6774
6773

2aat

2002

ana3

2024
2n2s

621@
6220

6200
6201
6237
8101
8tia
8yee
8130

IF(NTAPE,NE.1) GO TO 6773
WRITE(11,67TUINBETS, NGAMS
FORMAT(211@)

CONTINUE

READ 20@1,NBDB, IRET
NRDM{=NBDR=1
NINT=15@/(NADBa1)

IRDB=14 (1+NINT)* (NBDBwY)
1ALAM{ = IBDR=1

FORMAT(21S)

IF NTAPE = 1, TAPEL1 IS WRITTEN,

IF NRETS = {1, RETA SPECTRA ARE CALCULATED,
IF NGAMS = 1, GAMMA SPECTRA ARE CALCULATED,
IF 1BET = 1, BETAY ROUTINE IS USED,
IF IBRET = 2, BFTA2 ROUTINE IS USED,
IF IBFT = 3, BFTA3 RNUTINE IS USED,
IF IBET = 4, BETA4 ROQUTINE IS USED,
IF IGAM = |, GAMMA{ ROUTINE IS USED,

IF 1GAM = 2, GAMMAQ RODUTIME IS USED,

READ 20@2, CERDA(1),1=1,NBDB)

FORMAT(6E12.4)

QNINT=NINT4+1

DO 2023 I=1,NBDMy
DLT=(EBDB(I1+1)=FRNB(IY)/AONINT
JNIS(1a1)x(NINT+{) ¢

JN2=JINI+NINT

IL=0

DO 2423 IT=JN1,JIN2

IL=TL+f

QIL=IL~t

EBDYCIII=EBDAR(T)+QIL#DLT
ERDI(IRNB)=ERDR(NBNR)

PO 2024 I=1,18n8

ERD2(I)=EBDIC(I)/EREST+!,

DO 2025 I=1,1BnBMY
WMID(1)=8.,5+(FRD2(1)+FBD2(1+1))

READ 2731, NBDG, 1GAM

READ 2002, (ERDG(1),I=1,NBDG)

NBDGM{zNRDG=1

IF(NYAPE,NE,.1) GO YO 6280

WRITEC(13,6218) NBDB,IBET

FORMAT(2110Q)

WRITEC11,6227)CEBDR(1),1=1,NBDR)

FORMAT (6E12,0)

WRITEC11,6210INBDG, IGAM

WRITE({1,622€) (ERNG(1),I=1,NBDG)

CONTINUE

PRTMNT 6201, 1BEY

FORMAT{1Mt,10X, «METHOD *,Tt,% FOR BETA SPECTRA®/)
PRINT 6237, 1GAM

FORMAT(1H ,10X,«METHOD *,It,%* FOR GAMMA SPECTRA*/)
PRINT 8101

FORMAT(1H@, 20X, #«BETA ENERGY BOUNDARIES (EV)#)
PRINT 8110

FORVAT(‘H ’ EC"X, avcoosrnsnannencarenesnunnenk /)
PRINT 8128, (EANB(I),1=1,NBDA)

FORMAT(1REL4,2)

PRINT 8130

FORMAY({HA, 20X, «GAMMA ENERGY ROUNDARIES (EV)x)
PRINY 8140

15




¢
c

Biup FORMAT( {H zﬂx, *-..----------------.-------.*/)
PRINT 81202, (FANG(1),I=t,NRDG)
PRINT B1S50Q
B15@ FORMAT(1H@,////)
DN 2eny I=1,NBDMY
BETAS(1)=@,
20083 BETAFS(1)30,
DO 2084 1=1,NRDGML
GAMASP(1)=0,
2004 GAMAES(1)=9,
RFAD 1073, (KKZCCI), KMCCT),KIC(1),AKA(I),RIK(T),BK1CI),BK2(1),
§18K3(1), 1=1,NXT)
1033 FORMAT(15%,12,13,11,18X,E9,1,8X,EB,1,8X,3E5,1,1X)
1806 CONTINUE
PRINT (00
{00 FORMAT(tHY)
142 CONTINUE

ComeweaCONTROL IS RETURNED TO THIS POINT AFTER EACH PROCESSED MAT

16

NEPB=0
NEPG=0Q
NEPBG=a
NS=0
PRINT 10D

1 CONTINUE
NaN+{
DO 2 1=1,290
Hi(I)=a

2 CONTINUE
DO 3 I=1,5008
H2(1)zwl

3 CONTINUE
DO 4 I=t1,100
RIYP(I)==1,Q
RFS(1)=~1.0@
Q(T)==t,.?
00(I)==1,0
BR(I)z=1,0
DRR(I)=={.@G

4 CONTINUE
MAT:p
FR=0,0
MATi=z=0
MAT2=0
MAT3=n
MATUd=R
MATS=@
MAY6z=0
MF=0
MFi{=p
MF2=0
MF3=0
MF4=@
MES=0
MF6=0
LRP=0
LFI=9
NXC=0
MF6=0
MT=0
MTi=p



MT220
MTY3=D
MYU=0Q
MTS=0
MT6=0(
NSEQ=D
NSERis=@
NSEQ2=@
NSEN3=0
NSEQu=9
NSEQS=Q
NSED6=8
A=, 0
IAi=0,0
AHR:G,Q
AWT=Q .4
AWRI=0,.0
AWRizR, @
ci=a,a
ces=e,.n
L1=0°
L2=0
Ne=B
Niz=@
tob=0
NXC=Q
LFP=0
NWD=0
NWC=a@
SYMized
SYM2set
NAVizel
NAVSet
1020
LIS=ey
NSPz=1{
NAVZ=w]
DER=-a,@
EBze0.0
DFG==0,@Q
£6z=0,0
EAz~p.0
V==,
DEAz=(, 0
DY=-0.0
fFo=@,q
Taz=0, 0
DTR=0.0

Ceew==<READ TO FIRST MEND RECORD (ASSUMED TO BE FIRSY CARD)

S

1213
6
1141

188!

CONT INUE

READ(S,6) MATl.MFl,MleNSEOi
IF(EOF:S)Z“!:!ZlS

CQNTINUE
FORMQT(beoIUOIE.TSnIS)
CONTINUE

MFTE=MAT{+MFIeMTY

1SEQ=TSFB4}

IF(HTOT.GT.ﬁ) 60 YO 111
IF(MFT.NE.B) PRINT 11@.ISED:MATl,NFl.MTleSEOI
CONT INUE
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110 FORMAT(1X,BHxxa CARD,16,1SHNOT MEND RECORD,16H MAT,MF,MT,NSEQ=, 14,
112,13,1%),
IF(MFT _NE,Q) GO TO0 S
T COMNTINUE
CrwanaaREAD FIRST RECORD AFTER MEND TO MT=4S51
READ(S,8) C1,C2,L1,L2, N1, N2, MAT2,MF2,MT2,NSEB2
IF (EOF,S) 241,1300
13008 CONTINUE
1SEQ=1SEQ+1
8 FORMAT(2E1t.4,4111,14,12,13,15)
IF(MTP ME,U51) GO YO 7
IF(MF2 .,NE.1) PRINT up,ISEQ
CrowewnSET ZA,AWR,MAT,MF, MT
2A=CY
AWR=C2
LRP={
LFlsLe
NXC=Np
MAT=MAT?
MFzMF2
MTsMTp
10=10.0%24
C weewoqREAD FIRST HOLLERITH CARD
READ(S,8) C1,C2sLt,L2s N1, N2, MAT3,MF3,MT3I,NSEQ]
IF(EOF,5) 201,13a1
1301 CONTINUE
ISEQSISEN+!
LDD=L ¢
LFP=L2
NWD=N1
Com=emaNWD=NO, HOLLERITH CARDS,17 WORDS PER CARD
CowwwwalUSE FIRST CARND YO DFFINE SYMBOL(SYM{,SYM2)
CmeweeseAND REMAINING TITLE HI(I), AND USE H2(1) FOR
CwweueaREMAINING HOLLERITH INFO,
NW={7x(NWD=1)
Coeewm= RFAD REMAINING HOLLERITH
READ(S, 11) SYM{,SYM2,(HI(1),1=1,14)
DECODE(S,22°2,SYML) IZEE
2222 FORMAT(1I2,3X)
NECODE(S,2223,8YM2) lAAA
2223 FORMAT(1X.13,1%)
DECODE(S,2224,5YM2) ATRAN
2224 FORMAT(AX, A1)
IFCEOF,5) 201,1302
1382 CONTINUE
ISEQ=1SEQ+4
11 FORMAT(1X,2A5,(13A4,42))
C %%« IF IWH,GT.A SKYP READ TD MT=Q
IH=
IF(IH,GT,.B) GO TO 36
READ(S,12) (H2(I),1=1,NK)
IF(EOF,S) 201,133
1303 CONTINUE
1SER=TSEN+!
12 FORMAT(16A4,4AP)
14 CONTINUE
60 TN 39
37 CONTINUE
36 RFAD(S,38)MTT
IF(EOF,S) 201,1304
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1304 CONTINUE
I1SENZISEN+ L
38 FORMAT(72X,1I3)
IFCMTT NEL2) GO TO 37
39 CONTINUF

CoreneuREAD TO MT=4S7
READ(S,8) C1,C2,L ,L2sNE,N2,MATS,MFS,MT5,NSENS
IF(EDF,5) 2”1,1305S

1305 CONTINUE
ISEQ=TSFN4+1
IF(MTS £N,453) GO YO 36
MIFSZMFS4MTS
IF(MTS NELUST) GO TO 116
116 IF(MTFS.FQ,8) 6O TO 16
IF(MTS_NE.457) GO YO 39
LIS=L1
10=2({B,PcZA¢L 1)
IDE={A«]D
NSP:N;
IFCZANE,CY)Y PRINT u@, ISER
4o FORNAI(lHﬂaSHCARD s 15,8HIN ERROR)
IF(ZA_NELCY) GO TO 9¢@@

ComaanaREAD HALFLIFE, NO, OF AVE, DECAY ENERGIES
READ(S,4%) T,DT,NMAV2,NAVY
IF(EOF,S) 2%1,13¢6

1336 CONTINUE
1SEQ=1SEN+1
4S FORMAT(2E11.4,22%.2111)

CoewemaREAD AVERAGE NECAY ENERGIES
READ(S,u6) EB,DEB,EG,DEG,EA,DEA
JF(EOF,5) 221,13a7

1307 CONTINUF
ISEQ=1SEN+]
Uh FORMAT(HE11,4)

CrowewaREAD NO, OF NDFCAY MODES
READ(S,u7) NDK
IF(EOF,S) 2@1,1308

1388 CONTINUE
ISEQ=ISEQ+1
47 FORMAT(S5X,T11)

Cmewen «READ TYPE OF DECAY, ISOSTATES OF DAUGHTERS, O AND BRANCHINGS
READ(S,46) (RTYP(I),RFS(I),0C€I)sDR(I),BR(I),DBR(I),I=1,NDK)
IF(EOF,S5) 2@1,1309

1309 CONTINUE
ISEN=TISFQR+ !
Cr/777777 INSERT 7775 TO GEY SPECTRAL DATA,ICC.ETC,WHEN JOP2=y /277777777
VARIBLES
ES(Y)= GAMMA OR BETA END POINT ENERGIES
PI(I)= INTENSITIES
F1cc(ry= Icc
F2NORMALTZATION
SYYP= YYPE SPECTRA
NEP= N0 ENERGY POINTS (CARDS) FOR SPECTRA
NSP= NO OF SPECTRA
NDK= NO OF DECAY MODES
QENDK=ENDF/HB @ VALUE WEIGHTED BY BRANCKING FRACTION
meeeaCAL QUANTITIES PER MODE (NO BRANCHING FRACT INCLUDED)weww
ETG= TOTAL GAMMA E
EICCs INT,CONVERSION F
ETR=z TOT TRANSITION E

A0
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FCE= 1cc FRACTION OF TOT TRANSITION E

Wz BFTA FE TMH MCaw2 UNITS,

WAV BETA WEIGHTING FACTOR

ERN= BETA+ NEUTRIND E

ERA= AVE BETA E

QRQ= O VALUF

NEPR=RIINMING COUNT OF RFTA END POINTS

NEPG=RUNNING COUNT OF GAMMA [ INES

NEPRGSNEPB + NEPR = TOYAL COUNT OF LINES, RETA AND GAMMA

NOTE EHMDF/R VALUES NF TOT E«GAMMA INCLUDES ICC ENERGY, THEREFORE

COMPARE WITH ETR, NOT ETG

s Xz NeRaXeNoNeNaXeRaNaleNaXel

///////////////////////////////////////////////////////////////////////
IF(JoP2,.LE,.®) GO TO 39@
IF(NSP,LE.@) GO TO 398
NS= NSoi
PRINT 292,NS
292 FORMAT(1X,14)
PRINT 325,SYM{,SYM2,MATS,NDK,NSP
325 FORMAT(15X,2A5/16X,U4KMAT=,18/16%,4HNDKS,13/716X,4HNSP=,13)
PRINT 2325,IDE
2325 FORMAT(IH ,1SX,xIDE=*,110)
IF(NTAPE,NE,1) GO YO e6t10R
WRITE(11,611A)8YML,SYM2, IDE,MATS,NDK,NSP
6110 FORMAT(2A4S,411a)
61002 CONTINUE
PRINT 297,ER,EG,FA,T
297 FORMAY({H®, THEwBETAZ,E11,4/71X,BHE=GAMMAZ, E11,4/1X,
§BHE=ALPHAZ B 1t U/1%,9HHALFLIFE=,E11,.4)
PRINT 298, (BR(I) 1=1,NDK)
QENDF=0.0Q
PRINY 296, (Q(1Y,121,NDK)
296 FOPMAT(IX 11HQ=VALUE(S)Y=,3F11,4)
DO 295 I=1,NDK
NENDF=RR(IDAQ(T)+RENDF
DELA(MS)I=BR(IIxDG(I)+DELQ(NS)
295 CONTINUE
PRINT 294, QENDF,DELO(NS)
294 FORMAT(1X, 1 1HVUFIGHTED G=,E11,4,4H(+/»,E11,4,1H))
298 FORMAT(1X, 1 1HREANCHINGSS,3E11,.4)
en=6,0
KSP=p
LNSP=NSP
NEP= 2,
ETG= m 4]
ETR= e 0
E1CC=0,0
FICC:Q )
EBA= 0.0
EBN= G %}
EIN=@,0
FCEzn.0
F‘:ﬂ-@
299 COMTINUE
KSP=KSP+1
D0 3na I=4,700
ES(1)=q,9
PI(I)=M.0
FICC(I)=@,@
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308 CONTINUE
IF(NSP . EQ.Q) GO TO 48
READ(5,3A1) STyP,NEP,MAT8,MFR,MTR, NSEOS
309 FOPMAT(E11,.4,4a%,111,14,12,13,15)
1IFC(NTAPE,NF, 1) GO TO 67714
WRITE(11,6772)STYP
6772 FORMAT(F6,2)
6771 CONTINUE
READ(S,3082) F
302 FORMAT(E11,4,69YX)
DO 31a Iz, NEP
READ(S,315) ES(I),PI(I),FICC(D)
31¢ CONTINUE
345 FORMAT(E11. 0, 11X, E11,4,11X,E11 .4, 25%)
ISEQz TSCQ+NEP42
IF(STYPLEN, @, PRINT 326
326 FORMAT(1H®, {aHGAMMA SPECTRUM/1X,7(2Hew)) I

IF(STYPLEN,1,AYPRINT 327
327 FORMAT(1H@, 13HRETA SPECTRUM/1X,7(2H"=))
1F(STYP.GT,1,”) PRINT 328, STYP
328 FORMAT(1X, 1aH5p£c1nun TYPE=:E11.64/71%,13(2H=a))
PRINT 329, F,NgP
329 FDORMAT(1H@, 21HNORMALIZATION FACTOR=,E18,48/1X, {4HNO, OF POINTS=,14
1)
330 CONTINUE
TNEP= TNEP+ NEP
IF(NEP,GT . 7TA@IPRINT 331
333 FORMAT(i1X, 16HNEP GT 720%«kxkx)
IF(NEP,GT.724) GN TO 48
Cwewe=aCALCULATE GAMMA TRANSITION ENERGIES AND TABULATE
1F(STYP.GT,0,¢) GO TO 342
DO 335 =1, NEP
EYG= EYGC 4 FXES(TI«PI(1)/100,0
EICC= EICC+ FxFS(I)rPI(I)tFICC(I)/lZﬂ 2
335 CONTINUE
ETR= ETG ¢+ ElCc
FCEs FICC/ETR
NEPG=NEPG+NFP
IF(FCE,GT.1,MEm1pB) NICC=NICC+1
PRINY 337
337 FORMAT(1HB,9%, THE=GAMMA,2X, 13HREL INTEMSITY, 12X,3HICC)
PRINT 340, (I,ESCI),PTI(1),FICC(I), I=1,NEP)
TUB FORMAT(IX, TU, I1XeE11. UslX,E1L,d,UX,EL1,4)
IF(NGAMS ,NE,1) GO TO 7101
DO 338 I=1,NPDGM]Y
SPEGAM(1)=0,
338 SNRSG(IY=a,
SUMENG=@,
TF(IGAM,EQ,1) CALL GAMMA{(ES,P1,NBDG,ERDG,SPEGAM, SORSG,NEP)
IF(IGAM £EG,2) CALL GAMMA2(ES,PI,NRDG, anc.specAv,sonsc NEP)
DO 419 I=1,NRDGMY
419 SUMENG=SUMENG+SORSG(1)
PRINT 421,SUMENG
421 FORMAT(1H®,50X,*THF SUM OF THE GAMMA EMERGY SPECTRUM IS %,E12,4)
SUMENGzSUMENG*F/{0n,
PRINT 9101
9181 FORMAY(1HB,50X, «NORMALIZED GAMMA SPECTRUMX)
PRINT 91102
9!10 FORMAT(iH ,‘SGX .--.--F---------.q---.’..nt)
DO 9123 I=1,NBDGM
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SPEGAM(1)=SPFEGAM(I)«F/10@,
9123 SORSG(1)=SORSG(I)rF/ 100,
PRINT 9140, (SPFGAM(K),K=1,NBDGM1)
Q1403 FORMAT(IH ,50X,6E12.4)
PRINT 9160
9163 FORMAT({HA,S5PX,«NORMALIZED GAMMA ENERGY SPECTRUM%)
PRINT 9170
Q176 FORMAT({H ,50X, fpteannwscaennennnrarronronewswaw k)
PRINT 9140, (SORSG(K),K=1,NRDGM1)
IF(NTAPE,ME, 1) GO TO 630@
WRITE(11,6310) (SPEGAM(I),T=1,NBDGMY)
6310 FORMAT(6E12.4)
WRITE(11,631%) (SORSG(I),1=1,NBDGMY)
63A% CONTINUE
PRINT 3421,SUMENG
3421 FORMAT(1H@,50X,*TOTAL GAMMA ENERGY EQUALS *,E12,4)
7181 CONTINUE
Q0= 0Q +ETR
PRINT 341,ETG,FICC,ETR,NQ
341 FORMAT(IX.GHETF-,Fll /s 1%, SHEICC=,E11,4/71X,dHETR=,E18,4/1X,
13H00=,E11.,4)
IF(NGAMS,NE, 1) GO TO 7102
IF(NTAPE.NE.l) GO TO 6400
WRITE(11,631@)ETG,SUMENG
6480 CONTINUE
GAMPDF=z10@,x() ~ETG/SUMENG)
AGMPDF = ABS(FAMPDF)
IF(AGMPDF,GE,1,0E=n3) PRINT 3419,GAMPDF
3419 FORVATleG.1@X x(t » ETG 7/ ENERGY~SPECTRUMeSUM ) X 100 = *,El12,4/)
7122 CONTINUE
LNSP=LNSPeq
IF(LNSPLEQ,B) GO TO 390
G0 TO 299
Coewm=eCAL BETA AND PRINT SPECTRUM
342 CONTINUE
IF(STYP.GT,1,A) GO TO 135S
PRINT 34S
Y45 FORMAT({HA, 10X, 6HE=BETA, 2X, 13HRFL INTENSITY)
IF(NBETS.NE,1) GO 70 7183
DO 343 I=1,NRDMY
BETAS(1)=0,_
343 BETAES(1)=4,
SUMENB=0,
SuMx=g,
SuUMY=g,
7183 CONTINUE
DO 349 I=1,NEP
PRINT 346,1,6S8¢(1),PI(])
IF(PI(I),LE, 1, 0E«2Q) PI(I)21,0E=20
IF(PICT) LE.1.0E=20) PRINY 3306
3346 FORMAT({H®,35X,*#THE INTENSITY IS ZERO BUT IT IS SET 10 {,0E=20%/)
IF(NBETS,NE, 1) GO 10 7144
EZ=ESC1)
PK=PI(I)
7104 COMTINUE
346 FORMAT(IX, T4, I1X0EL1t 4,0%,E11,4)
IF(NRETS NE, 1) GO YO 71mS
WMAX=ES(I)/EPEST+!,
DO 348 J=1,NBDB
HTOT(JY=ERDB(.J)/EREST¢Y,
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L T'Y:] QATEN(J):(ERDB(J)OEREST)/(ES(I)#EREST)
IFCIRET EQ, 1) CALL BETAt(FE2,PK,NBDB,EBDB,SPEBET,PLAMDA,CRAT,SORSSB,
{RATEN,C22)
IEE=17EE
AAA-‘:IAA.A
IFCIBET.FN,.2) CALL BETA2(EZ,PK,NRDB,EBDB,SPEBRET,SORSR,RATEN,C2Z,
IWTOT,WHAX, ZFE, AAR)
IFCIRET, EQ.3) CcALL BETA3(EZ2,PK,NBOR,ERDB,SPEBET,SORSB,RATEN,C2Z,
LWTINT, 2EE, AR, WMAX, AR, AL,42)
IF(IRFT.EN,U) CALL RETAU4(EZ,PK,NBDB,EBNPB,SPEREY,SORSB,RATEN,C22Z,
{WTOT,WMAX,ZEE, AAA)
PU”CH 3155,5YM1,5YM2,C2Z,E2,PK
7105 CONTINUYE
3355 FORMAT(2AS,3E12.4)
3344 FORMAT(2A5,E12,4)
IF(NBETS,NEL1) GO TQ 7106
SUMX=SUMX+C2Z+PI(1I)
SUMY=SUMY+PI(1)
DO 347 Ks{,NRDMY
BETAS(K)=BETAS(K)+SPEBET (K)
347 BETAES(K)SBETAFS(K)+SORSB(K)
7186 CONTINMUE
349 CONTINUE
IF(NBETS,NE. 1) GO 10 71087
PRINT 344
344 FORMAT(IH »35X,*7TOTAL BETA SPECTRUM®K)
PRINT 334, (BETAS(K),K=1,NBDMY)
334 FORMATY(IH ,38X,6E12.4)
PRINYT 303
303 FORMAT(1HK ,35X,4T0TAL RETA ENERGY SPECTRUM«)
PRINTY 334, (BETAES(K),K=1,NBDM1)
DO 353 1I31,NBDM}
353 SUMENR=SUMENR+RETAES(I)
PRINT 354,SUMENB
354 FORMAT({HA,35X,*xTHE SUM OF THE BETA ENERGY SPECTRUM IS «,£12,4)
SUMENRB=QUMENBxF/(00Q,
PRINT 9301
930t FORMAT(tHA, 38X, *NORMALIZED TOTAlL BETA SPECTRUM®)
PRINT 9310
9310 FORMAT((H 435X, funvavcrancpnnnavernnrrecesocnravek)
DO 9320 I=1,NBDM{
BETAS(I)sSBETAS(1Y*F/ 120,
9320 BETAES(I)=BETAES(I)xF/100Q,
PRINT 934@,(BETAS(K),K=1,NBDM{)
9349 FORMAT($H ,35X,6E12.4)
PRINY 9370
9370 FORMAT(1H®, 35X, *NORMALIZED TOTAL BETA ENERGY SPECTRUMX)
PRINT 9380
93180 FORMAT({H ,BSX.*.----------v.------.-----.--.--.-Q-.qt)
PRINY 9340, (BETAES(K)K=1,NBDML)
IF(NTAPE ,NEL, 1) GO TO 6500
WRITE(11,6310)(BETAS(]),I=1,NBDM1)
WRITE(11,631M)¢BETAES(1),I=1,NBDML)
6500 CONTINUE
PRINT 33044,SUMFNR
33AL4 FORMAT(1H2, 35X, xTOTAL BETA ENERGY EQUALS =,E12,4)
C2ZAv=SUMX/SuMy
PUNCH 3344,5YMy,SYM2,C2ZAV
TI0T CONTINUE
DO 350 I=1,NEP
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Wz FS(1)/(,511F+6)
NAVE(1a, ﬂos BoueP PaWnk2)/ (U, Pa(10,045,0%xWeNax2))
EANE ES(IY«PI(1)xF/100,Q +EBN
ERA= EBA ¢ ES(I)«PI(I)xFriWAV/ICR O
350 CONTINUE
ETN=ERNEBA
QAN30N+ERN
NEPB=NFPR+NEP
PRINT 351,EBN,FBA,ETN,QQ
351 FORMAT (X, 1°2HE~BFTA¢NWUT=,E11,.4/1X,THE=BETA=,E1l,U/1%,
{1{HE«NEUTRINO=,E11,0/1X,3H00=,E11,4)
IF(NBEYS,NE,1) GO TO 71@8
IF(NTAPE NE.1) GO TO 6689
WRITE(11,6317) ERA,SUMENB
6608 CONTINUE
BETPOF=1P0 ,» (1 ,=ERA/SUMENSB)
ABTPDF =ABS (RETPDF)
1F(ABTPDF.GE, 1 ,AFea3) PRINT 3334,RETPOF
3334 FORMAT(IHA, 10X, %(] w E«BETA / ENERGYeSPECTRUM«SUM) X 108 = *,
{E12.47)
7108 CONTINUE
LNSP=LNSPw
IF(LNSP.EG,B) GO TO 390
G0 TO 299
355 IF(STYP.GT,1,A) PRINT 356
356 FORMAT(1X,38Haakasx ANOTHER SPECL IS INCLUDED #xx%xx)
390 IF(NSP . LE.¥) Gn TO 48
FQ:(QO-OENDF)/QENDF
IF(EB G1.0,08) PEB(NS)={0R,Ax(ERA~EB)/ER
IF(EG GT.%.7) PEG(NS)=100.(*(ETR=EG)/EG
PEQ(NS) =100 ,0xFQ
CO(NSY=0Q
ENQ(NS)=RENDF
LMAT(NS)=MATS
CYMi(NS)Y=SYMY
CYM2(NS)=SYM2
PDR=DELQINS)IA 100, B/0FENDF

IF(JoP2,LE,®) GO TO 48

PRINT 357
357 FORMAT(1HA, 28HCALCULATED ENERGIFS (ENDF/B))
PRINT 358,EBA,EB,ETR,EG,ETG,ETN,EICC,FCE,Q0,RENDF,PDQ
358 FORMAT(1X,9HAVE RETA=,E11,4, 1%, 1H(,E11,4,1H)/
${Xs 17HAVE TRANSITION E=,E1148,1X, 1H(,E11,4, 1R/
31X, 1AHTOT GAMMA=,E{1, 06/
43X, { JHE-NEUTRINO=,E11,4/
S{X,3HCE=,F1,4/
61X, 24HFRAC CONV E OF TOT TRANz,F{1,4/1X,
22HOS, 1X.E11.4, {H( E1144,3He/=,FB,4,5H PCT))
PRINT 5001,FQ
SAG) FORMAT(1X,3HFRa,E11.0)
IF(FICC.GT,1,REw6) PRINY 5002,EICC,FCE
5802 FORMAT (80X, 13HEICC AND FCE=z,2E11,4)
IFC(ARS((ERA=ER)/(EB+,0001)),6T,,0001) PRINT 5010
50108 FORMAT(S0X,26HRETA ENERGIES DO NOT AGREE)
IF(ABS((ETR=EG)/(FG+,M0A1)),6T,2,A801) PRINT Sail
5011 FORMAT(S@AX,27HGAMMA ENERGIES DO NOT AGREE)
TO=ABS (QG~RENDF) /(RENDF+U,0001)
IFCTR.GT. . A3) PRINT 5012
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5012 FORMAT(SAX,32Hs*aQ NIFFERENCE EXCEEDS 3 PCTaax)
IF(DELA(NS) .FN,2,7) GO TO S@15%
DTR=TOx (NENDF 4, 2001 1)
IF(DTA,GT.DELACNS)) PRINT 5814
IF(DTA LE.NELQ(NS)) PRINT 5016
SM16 FORMAT (50X, 3uH0 DIFFERENCE IS WITHIN UNCERTAINTY)
SA14 FORMAT(SEX,32HN DIFFERENCE EXCFEDS UNCERTAINTY)
S01S CONTINUE
PRINT 5030
S280 FNRMAT(1HA,39(2H==))
Cl17717/7777777777772027772772077724720077772772777702727277227777742727274770777/7
48 CONTINUE

CweuwenwuSKIP REMAINDER OF 457 THRU MEND CARD
READ(S,6) MATE,MF6,MTH,NSEGS
IF(EOF,5) 291,1310

1314 CONTINUE
ISEO=T1SEGQ+!
IF(MATH NE,MATY PRINT 1206, ISEN,MAT6,MFb6,MTH
120 FORMAT(1X,36Hx4««*ND MEND CARD OR CARD ERROR, CARD ,15,3%,14,12,13)
KFEND=MF6+MT6
IF(KFEND,NE.Q?) GO TO 48

Comeme PRINT DATA FOR THIS MAT IF MTOT . NE,0

CoewawaNEXT CARD SCULD BE MEND

Comva=aPRINT DATA FOR THIS MAT

C wxkkead CONTRQOL XFERRED BACK TO HERE FROM {6

125 CONTINUE

CremewaAT THIS POINT ALL NUCLIDE DATA HAS BEEN READ FOR THIS MAT,

CowmwnsFOLL OWING VARIARLES ARE SAVED PER MAT,tx NOTE THAT SAVE ASSUMES

CoamamennwsnaNDK,LE, 4, ADD CHECK FOR THIS
MTR=MTR+ 1
KDI(MTR)Y=ID
KREKDI(MTR) = (10AARAKZ(MTR) + 1@*KMI(MTRI+KS(MTR))
1IF(KR.FR,A) GO TO {nt@

JF(MYOT,.EQ,%) GO TO 1710
1831 FORMAT(1X,27HINPUT AND TAPE ID NOT EQUAL,217)
1210 CONTINUE
IF(JOP2.LE.B)GO 10 340
IF(N,EQ.MTOT,AND,JOP2,ER,1) GO TO 221
359 FORMAT({H1,26HTOT NO OF SPECTRAL POINTS=, 16)
IF(N,EQ.MTOT) GO TO 9@@
360 CONTINUE
IF(NSP _LE.@) NSP=@
TF(NNK,LE,A) NoK=@

Crmenws INSERT CROSS SECTIONS AND (N,GAMMA) BRANCHING RATIOS
0o 1833 I=1,181
NID=1OnAQ*KKZC(I)+1ARKMCLTI+KIC(T)

IF(NIND_NE,ID) GO TO {034
KZCS(MTR)=KKZC (1)
MCS(HMTRI=KMC (1)
ICS(MTRY=KIC(])Y
AG(MTRY=AKL(D)
RI(MTRYI=RIK(T)
B (MTR)=BKI(T)
B2(MTR)I=RK2(1)
BI(MTRY=BKI(I)

1034 CONTINUE

1233 CNNTINUE

151 COMTINUE

CrecweaFOLLOWING QUANTITIES ARE STORED IN THE ORDER FOUND ON
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Crenvaw THE BNL TAPE w» INDEX MTR RIINS FROM { = 825 AND NUCLIDES

Commena ARE IN ORDER Z,A,I, DO LDOP AT STATEMENT 263 ORDERS THE
Conmenn PRINT A,2Z,1, CROSS SECTIONS ARE APPROXIMATE, NOTE IN
Comvmmwe FOLLOWING LIST, THE SUBSCRIPT IS OMITTED IF THERE IS A
Crmmnex SINGLE SUBSCRIPT,
c--------.--’--’"F-.---ﬂ-----.---.-----.-----.-.-----.--..-.--------..--
o L SYMBOL MEANING

Creenca KD NUMERICAL IN=10Pau«Z+10wA+]

Commene SM1,5M2 TOGETHER THESE GIVE THE ALPHANUMERIC
Crwwonra SBR(I,MTR) RRANCHING FRCATION, MODE 1

C CALCULATE PERCENT DEVIATIONS FROM ENDF/8

c VALUES,

c PER(T)s PERCENT OF AVERAGF BETA

c PEG(T)=PERCENT OF AVEPAGE GAMMA

c PEQ(T)=PERCENT OF @ VALUE

c COCI)=CALCULATED @

¢ ENQ(I)=ENDF/B ©

C LMAT(1)=MAT Nn,

C CYM{(1)=HALF OF ID

c CYM2(1)=HALF nF 1D

c DELO(I)=UNCERTAINTY IN Q

CromnovaneneaFOLLOWING VALUES ARF INSERTED seweaw

Coovmnuw WHEN THE NUCLIDE HAS A CROSS SECTION,

Comaren OTHERWISE ALL VALUES ARE SET T0 =@

Cowmuna KzCs 7 OF CS NUCLIDE

Cramenn MCS A VALUE OF €S NUCLIDE

Commouss 1Cs ISOMERIC STATE. OF €S NUCLIDE

Crocawa AY 22%m M/S CROSS SECTION

Cremana R RES, INT,

(nweones Bis2s3 (NsGAMMA) BRANCHING TO GND, FIRSTY
Coamave AND SECOND ISDMERIC STAT OF

Cromown DAUGHTER,

Cronecsay
IF(MTOT.GT,*) GO TO 2¢e
PRINT 1@®,SYMi,sYM2,1ID,MAT
CoenmwseFOLLAOWING PRINT OF REFS TEMPORARILY REMOVED
PRINT 204,SYML,8YM2,(HI(1),1=1,14)
c PRINT 30, (H2(T),1=1,NHW)
PRINT 3}IZAIAW90NDK,NSP
TH2T/60.0,
TH3T/3600,.0
TD=T/86400,0
¥=3,15569%(10«x7)
¥=3,15569F+7
IF(T,LE.60,A) GO 7O 146
IF(T,LE,36P8,0) GO TO 147
IF(T.LE,B64022, @) 6O TQ 148,
IF(T.LE.Y) GO 1O la9g
IF(T,GT,.Y) GO 10 153
146 PRINTY {4m,7
GO TO 144
147 PRINT 144,TM
GO T0 {44
148 PRINT 142,TH
Gh TO a4
149 PRINT 143,7D
GO TO {44
153 PRINT 152,TY
fdd4 CONTINUE
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1400 FORMAT(IX, 1PHHALFLIFE= ,E12.5,1HS)
{4y FORMAT(IX,1AHHALFLTIFFS ,E12,50 1HM)
f42 FORMAT(IX,10MHALFLIFF= ,E12,5, 1HK)
143 FORMAT(IX, 1OHHALFLIFEF= ,E12,541HD)
152 FORMAT(I1X,1CHHALFLIFES ,E12,541HY)
31 FORMAT(1HA,UHZAS ,F11,4/
14X, 5HAWRS ,E1t_ d/
21X, 18HNO, OF DCY MODES= ,I3/
31X, 16HND, OF SPECTRA= ,15)
PRINT 6@, T,FR,FG,FA,NT,DER,DEG,DEA
60 FORMAT(1H?,34X, IBHDFCAY ENERGIESCEV)/
MX.13HHALFLIFF(SEC)aRXoﬂHBETA-7X.SHGAMMA.7X.SHALPHA/'4X5UEXZo“/
21X, 3H4/w,  UE12,11/)
CowvenaPRINT DECAY MODE DATA
PRINT 8n
88 FNRMAT(1HQ}, 30X, ISHNFECAY MODE DATA/
18X, UHMODE, 2%, 9HSTATE DTR, 4X, THO VALUE, 7X,4H+/=Q,3X,8HAR RATIN,6X,5
2H¢/=BR)
PRINT 93, (RTYP(I),RFS(I),Q(1),DBCI}sBR(I),DBR(I},I=1,NDK)
90 FORMAT(iIX,6E11,4)
PRINT s@
GO TO ¢
Cower=xsCONTROL GOES TO THIS POINT (16) IF NEXT CARD HAS MFS AND MTS5=4
16 CONTINUE
IF(MTOT.GY,Q) GO YO (2%
CowmneeCHECK FOR FEND CARD,
PRINT 1A,SYMi,S5YM2, 1D, MAT
10 FORMAT(IHR,10(2Hs ),245,1%X,10(2H= 3}/202X,4HID= ,18/20X,SHMAT= ,18//
1)
PRINT 20,SYM{,SYM2, (H1(1),1=1,14)
20 FORMAT(1X,245, (13A4,42))
30 FORMAT(I1X,(16L04,A2))
PRINT 43
S3 FORMAT({HA, 1SHND MF=4S7 FOUND)
PRINT 59
52 FORMAT(1X,79(tH=)/1X,T79(1H=)/)
CemmenaNEXT CARD SHOULD BE SEND, RETURNS TO §
GO T0
208 CONTINUE
IF(MT0T7,E0,9) 6O YO
IF(N,NE_.MTOT) GO TO |
201 CONTINUE
PRINT 214
210 FORMAT({1HD,1SHRTYP=DECAY MODE/
11X, 30HRFS=ISOMFRIC STATE OF DAUGHTER//
25X, 4HRTYP, 14K MAODE OF DECAY/
36X, 2940.@ GAMMA (NOT USED FOR RYYP)Y/
dox,BH{, @ BETA/
Sex,22H2.@ POSITRON AND/OR EC/
66X, 6HY . 8 1T/
T6X,9H4, 2 ALPHAY
86X, 29HS ., DELAYED NEUTRONS AND BETA/
96X,23Hp.0B SPONTANEOQUS FISSION)
223 CONTINUE
NPAGE=3
221 CONTINIE
1F(JOP2 . EO,B) GO TD 9@1
PRINY 232
232 FORMAT(1H1,17X,38HPFRCENT DIFFERENCE OF CAL AND ENDF/B=u/8X,

27



28

17HNUCLINE, TX, 4HPETA,6X,SHGAMMA, 10X, 1HQ,2X, SHMAT)
PRINT 233,(1,CYMI(I),CYM2(1),PER(I),PFG(I),PEQ(]),
FLMAT(I), I=1,N5)
233 FORMAT (1X,Td4,2%,245,3E¢1,4,15)
PUNCH 234, (T.LMAT(T),CYMI(I),CYM2(1),COCI),ENQ(LY,PEGCI),
1I=1,NS)
234 FORMAT(IX,I4,15,1%X,245,3611,4)
PUNCH 232
PUNCH 233, (T,CYME(¢(1),CYM2(I),PEB(I),P
LLMATC1S Tut,NSs ’ (I),PEG(I),PEG(I),
NEPBG=NEPRtNF PG
23 $PI:T 231, NEPB,NFPG,NEPBG,NS,NICC
1 FORMAT(1H1,17HNDO OF SPEC LINES=,16,5H BETA H
§21HND OF NUCS WITH SPECZ,18/5%., ’ r16,6H TOTAL,16,/1X,
217HND NUCS WITH 1CC=,17)
9d93 CONTINUE
99%¢ CONTINUE
END

SURROUTINE BETAI(EX,PJ,NRDR,EBDB,SPERET,SORSB,RATEN,C22Z,W,Z,4,WMAX
1,00,A1,A2)

DIMENSION EBDB(?GG)-SPEBET(ZO“).SORSB(ZG@),RATEN(ZGG),N(ZGG)
EREST=S, 11706E+“S

AZRO XN 3321&-0?00 U126E~N2k2FF+9,3RTAE~NSA2EExx2¢U BS52TE~Q6NZEERT
142, 603UE=PBXZEF*2 L’

AONFE =9, 62UT8at1+1,5766E022ZEE+8 ,326UEnBUxZEEXxx2+41 4 13S9E~0T7T*2EEX%3
1+3, 8335E- BZFFEAAlUm2 RRT2Em Ak ZEEX*S

ATNO 1.3837=6, oaeaF-asazae-s BUTUEwQURIEE A2+
165 PAPUXEXP (=2, RBSHFeRUr (104 ,B1=ZEE)*%2)

Aps3 #AZR0O=8, x AONE+ATWO

Ayze3 tAZRO+6,%ANNFE=2 ,xATHO

A23AZRO=2  *AONE+ATHO

ZALPHA=Z/137,04

ZA2SZALPHARZALPHA

Sz(1,=2A2)%%02,5"1,

WZSQzWMAXAWMAX

CKi=AP

CK2A 1=, kA2%WMAX

CKITARRR A ALXWMAXEA2AHWZSQ

CKU=A{xWZSNe P x#ARRWMAKX

CKS=ADxWZSH

WMISWMAXAWZSQ

WMUSWMTIaWMAX

WMSEWMyxWMAX

WMESWMEXWMAX

WM7z=WMaeWMAYX
FINT2=CKi%x(WMbw],) /6, +CKR2&(KMEw] ) /5, 4CKIx(WMEm1,) /4,
19CKAR(WM3m1,) /3, 4CKSKx(WZSAm1 )/ 2,
FINTi:cK1t(NN7r1.)/7.+CK2*(WM6-1.)/6.+CK3*(NMS-1.)/5.+
ICKUX(WMA=] ) /U +CKSA(WMIal )/3,

EAV= EREST*(FIer/FINTanl )

P13, 101592656

SUMS= 0.'

SUMES=¢.

TWOS=2, %S

APWRzA®%+M,333333333333333

Rz{.1234APKR=@#_ 941 /APKR

COMPTW=3,8610UF+Q2



S
6

10

15

49
32
55
Sé
35
S@
65

80

191

TEMPR=(2,%R/COMPTHY 2% THOS

C1ZASTEMP?

NGPS=NRNB={

DO 12 1=1,NGPS

IF(W(I).GT, WMAX) GO TO S

TF(HLT+1) 6T, WHMAX) W(T+1)zwMAY

WITSW(I41)20T  aW(I)nxT,
WIGZW(I+1)axb6,=aW(I)anb,
WISSW(T4+1) %25, aW(I)xxb,
WIUSW(T$I) o2l wW(TYnad,
WIZSWT+#1)*%x3 LW (T)ua3,
WI2=W(T4+1)%*2 oW (])xe2,
SPEBET(I)=(CK1aWIb6/6,+CKR«WIS/S5,¢CKIxWIN/Y,+
1CKUXWTIZ/ 3. +CKGaNTI2/2,)%0 124
SORSB(II=((CKIaWIT/7 , 4CKP*uWIb/6,$CKIRWIS/S +CKU*WIL/Us
1CKSAWI3/3,)#C12A«SPEBET(I))«ERESY

60 T0 6

SPEBET(1)=,

SORS@(1)=@,

CONTINUE

SUMS=SUMS+SPEBFT (1)

SUMES=SUMES+SORSB(I)

CONTINUE

CPZ=PJ/SUMS

DO 15 I=1.,NGPS

SPEBET(1)=C2Z*SPEBFT(1)
SORSB(INI=C2Z«SORSB(1)

SUMS=SUMS«C2Z

SUMES=SUMFS*C272

TMPRI=ABS (3 .~SUMS/P])

IF(TMPRI={,AF=06) 3@,30,40

PRINT 45,TMPRY

FORMAT(IH ,%SP, NORM, WRONG, TMPRY & %,E12.4)
CONTINUE

TMPR2=AB3(1,~SUMES/EAV/PJ)

IF(TMPRZ2=] ,@F=n6) 35,35,5S

PRINT 56, TMPR?

FORMAT({H ,*EN, SP, NORM, WRONG, TMPR2 = *,E{2,4)
CONTINUE

PRINT 50

FORMAT(1H ,35X,+#BETA SPECTRUMx)

PRINT 65, (SPERET(K),K=1,NGPS)

FORMAT({H ,35X,6E12.4)

PRINT 80

FORMAT(IH ,35X,«BFTA EMERGY SPECTRUM%)

PRIMNY §%,(SORSR(K),K=1,NGPS)

PRINT 1n1,EAV

FORMAT({IH ,35%,*AVERAGE BETA ENFRGY & %,E{2,4)
RETURN

END
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30

29
50

SUBROUTINE BETAU(CEX,PJ,NBDB,EBDR,SPEBET,SORSB,RATEN,
1C2Z W, WMAX,Z,A,AQ,41,42)

DIMENSION EBRH(20R0),SPEBET(20@),SO0RSB(208) ,RATEN(2PB),W(200)

SAME AS BETA2 BUT USES THE MIDPOINYS , NOT NUMERICAL

I I I A I I I I It it i1 it 12 1 T
e R T T E R e e R Ce e e TR M e N AR RN YRR RN T RENE e ® WS

NGPS=NBDR=1
EREST=5.110R6F+05
0VR3=1./3.

AAzA

APWRzA«%xDVR3
RE1,123%xAPWRe?,941/APWR
ALPHA=1./137,04
ZALPHAZZ*ALPHA
COMPTW=3,861UUF+02
Ss(1,=ZALPHA2ZALPHA)A%B,5w1,
AK22(2,2R/COMPTW) %2 TWAS
GMARG=3, +TWOS

GM=GAMY (GMARG)
GM2=GMxGM
AKISU,x(1.+4S/2,)/642
CONSTzAKI*AK2

SP1=S¢+t,

SPH=S+3.5

SUMN=g,

SUMEN=a,

DO 10 1=1.,NGPS

IFCH (1), GE,WMAY) GO 70 §
TFCHCT+1) . GT, WMAY) W(TI+1)SWMAX
WUZ,Sx(WT)¢W(T+1))
W2=,S#e(H(T)+wWay

o= Sa(Wasn(I+1))

Wiz, Sa(W(1)+W2)

W3S Gh(W24WU)
WE=,Sa(WU+HWbH)

W72 Sk (W6+W(T+1))
DELWsW{=W(T)

S=s=SSSSs=c=sScsE

INTEGRATION

CALL FERMI(W1,7ALPHA,S5,SP1,SPH,WMAX,CONST,PNi,PEN],F7KW{)}
CALL FERMY(W3,ZALPHA,S,SP1,SPH,WMAX,CONST,PNT,PENT,FZHI)
CALL FERMI(WS,ZALPHA,S,SP1,SPH, WMAX,CDONST,PNS,PENG,FZKS)
CALL FERMI(W7,2ALPHA,S,S5P1,8PH,WMAX,CONST,PNT,PENT,FZKT)

SPERET(1)=DEL W (PNI4PN3I+PNSHPNT)
SORSR(T)=NELWAEREST&(PENI+PENI+PENS+PENT)
GO Y0 & _

SPEBET(I)=0,

SORSB(I)=A,

SUMN = SUMN+SPFRET(1)

SUMEN = SUMEN+#SORSR({1I)
EAV=SUMEN/SUMN
ENPD=(1.vAVEN/FAVI+10Q,
ENPDS=(1 . ~EAVS/EaV) 102,
CRZ=PJI/SUMN

DO 27 I=1,NGPS
SPERET(1)=SPEBET(1)#C22
SORSB(1)=SORSR(1)#(C27

PRINT 50

FORMAT (1HB,35%,*BFTA SPECTRUM#)
PRINT 65, (SPEBFT(K),K=1,NGPS)



2228 RalsNeNaXaloRoRala )yl

65 FORMAT({H ,35X,6E12.4)

80 FORMAT({H ,35%X,«RETA ENERGY SPECTRUM%)

1681

PRINT gn

PRINT 65, (SORSB(K),K=1,NGPS)

PRINT 1at,FaAv

FORMAT(IH , 35X, #AVERAGE BETA ENERGY s #,E12,4)
RETURN

END

SUBROUTIMNE RETAY(EX,PJ,NRDB,EBDR,SPEBET,PLAMDA,CRAT,SORSB,RATEN,
1C22)
DIMENSION ERNB(2007),SPEBET(200),SORSB(20A),RATEN(209)

TN r TS RS e S s R e s N R T S IS S S IS SIS SIS EIITRZSIRTIISSSSSESS

THIS SURROUTINE CALCULATES BETA SPFCTRA, BETA ENERGY SPECTRA,
THEORETICAL INTENSITIES AND NORMALIZATION FACTORS,

IT USES THE LOw BETA ENERGY APPROXIMATION FOR F(Z,W)

NBDR = NUMRER OF GROUP BOUNDARIES,

ERDB = ENFRGIES OF GROUP BOUNDARIES,

SPEBET = BETA SPFCTRUM,

SORSB = BFETA ENERGY SPECTRUM,

NGPS = NUMBER OF ENERGY GROUPS,

D T WD oy gy BP S A P S Wl O gy ST s PP W Gy SN G v T WD Yo W e W D e S° P GE G e g M S Sm S G Gr W G ST W G G W Wy P de wp S WY W I8 AP ST om W v W

EREST=5.11006E4+0S

EYSEX/EREST+1,

SuMiza,

SUMe=n,

SuMi=ze,

syma=a,

EY2SEYEY

EY3=EY2+EY

EYUSEYPrFY?2

EYS=EY2#+EY3

EY6SEY3IEY]

EAVS(EY6~2  *EYS+S . #FY2ub  EY42, )/ (EYSm1B AEY2+15,%EYmb,) /2,
EAVSEAVREREST

TEMPRS (1,1, /EY3) /3. 40,28 ({,w{,/EYS)=@ 5%(],»1,/EYU)
NGPS=NRDB=1

XGPS=NGPS

DD 1@ I=1,NGPS

IF(RATEN(I).GE . {,) GO TO §

IF(RATFM(I+#1I AT, 1) RATEN(I+1)=1,
RYP=RATEN(TIARATENCT)

RIP2=RATEN(I+{)*RATEN(I+1)

RIISRIP*RATEN(T)

RIP3I=RTIP2*RATEN(I+1)

RIU=RTI2xR1IC

RIPU=RIP2%RIP?

RISSRIZ2#RIZ

RIPSzRIP24R1F]

RIG=RTIxRI3

RIP6E=RIPILRIPY
SPEBET(1)=((RIPIAR13)/3,48,24(PIPS=RIS)=A,S4(RIPU=RIL)IXPJ/TEMPQ
SORSB(I1)z((RIPa=RIB) /6, (8,440, 2/EY)2(RIPS=RIS)+
1(P.2541./2,/EYI*(RIPU~RIUIw(RIP3I=RIZI/EY/3,)/TEMPR*EYPY
SORSB(I)=SORSB(I)*EREST

60 T0 6
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5 SPERET(I)=A,

SORSB(1)=A,

6 CONTINUE

SUM3I=SIUMI+SPERET (1)

SUM4=SUMU+SORSR(T)
10 CONTINYE

TEMP{=ARS(1,.«SUMI/PJ)

IF{TEMPIn],RE=Q6) 302,30,40
48 PRINT 45,TEMP{
45 FORMAT({H ,% SPECTRUM NORMALIZATION IS WRONG , TEMPY = %x,E12,4)
30 CONTINUE

TEMP2=aRBS(1.~SUMU/EAV/P )

IF(TEMP2wl,REwpb) 315,35,5S
85 PRINT S6,TEMP2
56 FORMAT(IH o« ENERGY SPECTRUM NORMALIZATION 1S WRONG , TEMP2 = %,

{E12.4)
35 CONTINUE

PRINT 5@
SO FORMAT(1M ,35X,%BEYA SPECTRUM=)

PRINT 65,(SPEBET(K),K=1,NGPS)
65 FORMAT (1M ,35X,6F12.4)

PRINT aa
B2 FORMAT(IH ,35X,*BETL ENERGY SPECTRUMx)

PRINT 65, (SORSA(KY ,Kz1,NGPS)

C22=PJ/TEMPR/EYS

PLAMDAZCR2Z*EYSxTEMPE

CONST=RJ/PLAMDA

CRAT=CONST

RETURN

END

SUBROUTINE BETA2(EX.,PJ,NBOR,EBDR,SPEBET,SORSR,RATEN,
1C22Z, W, WMAX, 2, 4)
DIMENSION ERDB(2M0),SPEBET(208),S0RSB(20R),RATEN(200),W(200)

NGPS=NADBw=1
EREST=5,11206E+85
OVR3=t,/3,

AAsA

APUR=Axx0VR3
R=1,123%APHR~0_ 941/APKR
ALPHA=7,.2972E=0A3
ZALPHA=Z*ALPHA
COMPTW=3,86144F¢n2
S=(1,wZALPHAXZALPHA) 240 ,5w],
TWOS=S%x2,
AK2=(2,%R/COMPTW)IX2THOS
GMARG=3.4+THOS

GM=GAMY{ (GMARG)
GM2=GM«aGM
AK1=U,x(1,+S8/2,)/6GM2
CONST;Ayx*AKa

SPi=S¢1,

SPH=S+0.5

SUMNza,

SUMEN:G.
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DO 12 I=1,NGPS

1IF(¥(I).GE,WHMAX) GO TO §

AsW(I)

IF(WCI#+1) 6T, WMAXY W(T+1)=WMAX
BzW(Te4)

CALL STIMPSM(A,R,1,CONV,ONTGRL,ZALPHA,S,SP1,SPH,NMAX,CONST)
SPEBET(1)=0ONTGRL

CALL SIMPSN(A,R,2,CONV,QNTGRL,ZALPHA,S,8P1,SPK,wMAX,CONST)
SORSR(T)=ANTGRL*EREST

GO YO &

SPEBFT(I)=@,

SORSB(1)=A,

SUMN = SUMN+SPEBET(I)

SUMEN = SUMEN+SORSR(1)

EAV=SUMFN/SUMN

CPZEPJ/SUMN

DO 28 1=1,NGPS

SPEBET(IY=SPERET(1I)xC22
SORSB(1)YaSORSBrIY»C22

PRINT 50.

FORMAY (1HO,35Y,xRETA SPECTRUM#)

PRINT 65, (SPERET(K),K=1,NGPS)
FORMAT(IH ,35X,6E12.4)

PRINT a0

FORMAT(IH ,35X,%BETA ENERGY SPECTRUM=)
PRINT £S5, (SORSR(K),K=3,NGPS)

PRINT 1@1,EAV

FORMAT(1H ,35X,xAVERAGE BETA ENERGY = «,E12,4)
RETURN

END

SUBROUTINE STMPSN(A.B,IFLG,CONV,ONTGRL,ZALPHA,S,SP1,SPH,WMAX,
{CONST)Y

DX=(BwA)/2,

CALL FERMI(B,ZALPHA,S,SP1,SPH,WMAX,CONST,PNB,PENB,FZKB)
CALL FERMI(A,ZALPHA,S,SP1,SPH, WMAX,CONST,PNA,PENA,FZWA)
IF(IFLG,EQ.1) FI1zPNR¢PNA

IF(IFLG,EQ,2) FI{=PENB+PENA

APPX=A4DX

CALL FERMI(APDY,ZALPHA,S8,5P),SPH,WMAX,CONST,PNQ,PENG,FZWO)
IF(IFLG,EQ,1) FI23PNQ

IFCIFLG.EQ,2) Fl2=PENQ

F13=0,

Fl=DXx(FIl+4,4F12)/3,

FIZSFT2+4F13

Fl1e2=o.

TOX=NX

DX=R,5+DX

X=A+DYX

CALL FERMI(X,ZALPHA,S,SP1,SPH,WMAX, CONST,PNX,PENX,FZuX)
IF(IFLG,EN, 1) FI2zFI24PNX

IF(IFLG.EN,2) Fl2=FI2+PENX

X=X+TDX

IF{XeB)3,3,4

FIP=DX«(FI14U,2F1242 %F13)/3,

QD1F=zy,«F1/F1P

1F(ABS(GDIFI=CONVI6,645

Fi1zF1p

G0 Y0 2

QNTGRL=FIP

RETURN

END

33
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SURROUTINE FERMI(WY,2ALPHA,S,SP1,SPH, WMAX,CONST,PNI,PEN],FZWI)
COMPLEX QARG,NCE,OCX,LNGAM
IF(WI LF,1,0001) GO YO 10O
WI2MizulIsH]I=g,
Y2ZALPHARWI/w12Mi%#0,5
PIY=3.141592654+Y
EPTY=EXP(PIY)

DYVZWI2MIx&S

OXS=WI2MIaxaSPH

RO{SWMAX=HWT

QXZ=QQ1%Q01
QPROD=CONSTANXS*EPIY*QXZwW]
QARG=CMPLX(SPL,Y)

QCX=LNGAM(OARG)
QCE=CEYP(QCX)
QGAM=CARS(QCE)
QGAMP=NGAMARGAM
PNI=OPRODXDGAM2
FZWI=CONSTAQYWAEPTYRQGAM2
GO 10 24

10 TPZAz4,7831853IpBaZALPHA
PNISTPZAYCONSTAWIAWI A (WMAXmWT) % (WMAX@WI)* ((ZALPHAXZALPHA4Q,25) W] %
tHleR,2S5) %S
FZWI={,AE+3A

20 PENI=PNIx(WIw] )
RETURN
END

SUBROUTINE GAMMAD(FS,PI,NBDG,FBDG,SPEGAM,S0RSG, NEP)
DIMENSION EBDG(2@?),SPEGAM(2AQ),SORSG(200),ES5(92R),PI(900),
1SPTMP1(80D),SPTHP2(8])

NGPS=NRDGw={
NSTDEV=2
SYDEVN=NSTDEV
o0 3 I1=1,NGPS
SPEGAM(I) =0,

3 SORSG(1)=9,
DO 10 J=1sNEP
IF(PI(J)=1,RE=15)31,4,4

U SIGMA=, STU226URE~BR&(ES(J)/10PB,)+,67998B668%x(ES(J)/10008,)**8,5
PIES=PI(JIXES(J)
IF(SIG”A) 23,23,5

S FWHMzD? ISUR2xSIGMA
ESPREND=STDEVNRFWHM« {Q0R,
EPSPRD=FS(J)+ESPRED
EMSPRD=FS(J)=ESPRED
SIGSN2=SIGMAXSIGMAR2,
DO 12 I=1,NBDRG
Kelwg
IF(EBNG(IY=ESC(J))Y 12,13,13

12 CONTINUE

13 Ki=K
K2=K

14 CONTINUE
IFC(ERDG(K1+1)»EPSPRD) 15,1616
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GO TD 14

KulL=K1

IFC(KUL=NGPS) 17,17,18

KUL=NGPS

CONTINUYE
IF(EBDG(K2)~EMSPRD)G,9,8
K?:KZ-‘

60 T0 {7

KLL=KR

IF(KLLe3) 19,20,20

KLL=t

SMNRM=q,

SMNRME=4a,

JKi=@

KMAXzKUL=KLL4 Y

DO t2p I=1,KMAY

SPTMPY(1)=0,

SPTHP2(1)=80,

po 21 JK=KkLL,KylL
DELTEZERDG(JK+1)wERDG(JIK)
EMIDzEBNG(JK)+a,S*DELTE
JKi=JKied
EDIFSO=(EMID=ES(I)IA(EMIDwES(J))/1,BE+D6
EARG=EDIFSQR/SIGS62
IF(EARGw],.Bt»05) 201,201,202
SPTMPI(JKIISPI(JIANELTE* (1 ,=EARG)
GO T0 2¢n

SPTMP{ (JK1) =0,

GO T0 210 )
SPTMP1(JK1)=PI(J)«DFLTEXEXP(wEARG)
CONTINUE
SMNRMzGMNRM+SPTMP L (JK1)
SPTMP2(JK1)=SPTMPI(JKI)AEMID
SMNRMEZSMNRME+SPTHP2 (JK 1)

JK1=9

QNORM{=PTI(J)/SMNRM
QNORMP=PIES/SMNRNME

DO 22 JK=KLL,kyl

JKI=JK 1+
SPTMP{(JKI)=SPTYMPI(IKIIXONORMY
SPTMPR(JK1)=SPTMP2(JK1I«ANORM2
SPEGAM(JKIZSPEGAM(JIK)I+SPTMPL (JKI)
SORSG(JIK)=SORSG(IK)I+SPTHMP2(JK])
GO T0 3%

CONTINUE

00 24 I=1,NBDG

KK=le

IFC(EBDG(IYI=ES(J))Y 24,25,25
CONTINUE
SPEGAM(KK)SSPEGAM(KKY+PI(J)
SORSG(KK)=SORSG(KK)+PIES
CONTINUE

CONTINUE

PRINT 40

FORMAT(1H ,5PX,xGAMMA SPECTRUM®/)
PRINT US.(SPEGAM(K),K=1.NGPS)
FORMAT(IH ,50X,6E12.4)

PRINT 50 ]
FORMAT(IH ,SBX, xGAMMA ENERGY SPECTRUMx/)
PRINT 4S5, (SORSG(K),K=1,NGPS)
RETURN

END

35



OO0 ON

36

12
13

i8
2e
15
50

SUBROUTINE GAMMAY(ES,PI,NRDG,EBDG,SPEGAM,SORSG, NEP)
DIMENSION ERDG(20@),SPEGAM(20R),SO0RSG(228),ES(9an),P1(9062)
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THIS SURRCOUTINF CALCULATES GAMMA SPECTRA AND GAMMA ENERGY SPECTRA,
NBNG = NUMBFR NF GROUP BOUNDARIES,

NGPS= NUMBER OF ENERGY GRNUPS,

EBDG = ENERGIES OF GROUP BOUNDARIES,

SPEGAM = GAMMA SPECTRUM,

SORSG = GAMMA ENERGY SPECTRUM,

NGPS=NRDG=1
DO 10 J=1.NEP

DO 12 I=1,NBDG

Kzlweg

IF(EBDG(II-ES(II) 12,13,13
CONTINUE
SPEGAM(K)=SPEGAM(K)+PI(J)
SORSG(K)Y=SNRSG(KI+PI(JI*ES(J)
CONTINUE

PRINT 2@

FORMAT(IH ,S52X,xGAMMA SPECTRUM=/)
PRINT 35, (SPEGAM(K),K=1{,NGPS)
FORMAT (IR ,50X,6E12.4)

PRINT 50

FORMAT(IH ,50X,*GAMMA ENERGY SPECTRUM®)
PRINT 35, (SORSG(K),K=1,NGPS)
RETURN

END
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APPENDIX B LASL Identification No.
LISTING OF THE FPSPEC PROGRAM

PROGRAM FPSPEC(INMP,OUT,PUN,FSETS,FSET6,FILM)

DIMENSTION ERDI(2AR),ERNG(2PA),SPEGAM(290),SNRSG(20R),BETAS(200),
IBFTAES(227), TSPB(20M),TYSPER(2Q0),TSPG(22R), TSPEG(2A92) ,DUMI(570),
20uM2(saa) , HL (50)

DIMENSION EBRDBM(220),EBDGM(2AR),GAMEXP(200) ,RETEXP(2282)

DIMENSION GMEXPI(230), TSPEGLI(200)

DIMENSTION GANMERR(220),GAMPER(2A0),GAMHMER(298)

DIMENSION BETERR(27A0),BETPER(2P1),BETMER(20)

DIMENSINN YEN(I),YSP(3),EBX(20R),EGX(20A),EGXM(20Q)

DIMENSION EBXM(2a0)

DIMENSION TI(1a),ABSIS(1a),0RDINC1D)

EBDR « BETA ENERGY GROUP ROUNDARIFS

EBDG « GAMMA ENERGY GROUP BOUNDARIES

SPEGAM = GAMMA SPECTRUM

SORSA « GAMMA ENERGY SPECTRUM

BETAS = BFTA SPECTRUM

BETAFS « BETA ENERGY SPECTRUM

TSPB =» TOTAL BETA SPECTRUM

TSPEB « TOTAL BEFTA ENERGY SPECTRUM

TSPG = TOTAL GAMMA SPECTRUM

TSPEG « TOTAL GAMMA ENERGY SPECTRUM

IF NPUN {, SOME DATA ARE PUNCHED

NRPLT « NUMBER OF RETA GROUPS PLOTTED

NGPLT « NUMBER OF GAMMA GROUPS PLOTTED

IF NPLOY = §,PLOTTING 1S OONE,

IF ITcoMPB = {, COMPARISON OF BETA SPECTRA WITH EXPFRIMENT
IF 1CcovPG = 1, COMPARISON OF GAMMA SPECTRA WITH EXPERIMENY
GAMEXP ~ EXPERTMFNTAL GAMMA SPFCTRUM FOR COMPARISON
GAMEPR » ERRORS CF EXPERIMENTAL GAMMA SPECTRUNM
BETEXP « EXPERIMENTAL RETA SPECTRUM FOR COMPARISON
NGEXP « NUMBER OF EXPERIMENTAL GAMMA GROUPS

NREXP « NUMBER OF EXPERIMENTAL RETA GROUPS

ID AND TDE ARE MAT IDENTIFICATION NUMBERS

IF STYP = 0, GAMMA SPECTRUM IS PROVIDED ON INPUT TAPE
IF STYyp = {,M GAMMA SPECTRUM TS PROVIDED ON INPUT TAPE
NSP TS THE NUMRER OF SPECTRA PER NUCLIDE ON INPUT TAPE
1F NBETS = {,BFETA SPECTRA ARE INPUT FOR EACH ISOTOPE
IF NGAMS = 1, GAMMA SPECTRA ARF INPUT FOR EACH ISOTOPE
GPS » GAMMAS PFR SECOND (181 F,P,)

BPS ~ BETAS PErR SECOND (181 F, P )

GMEVPS « GAMMA MEV PER SEGOND (181 F,P,)

BMEVPS » BETA MEY PFR SECOND (1R} F,.P,)

CGMVPS = CINDER GAMMA MEV PFR SECOND (181 F.P,)
CBMVPS « CINDER BETA MEV PER SECQOND (181 F,.P,.)
GMEVPF = GAMMA MEV/FISSION (181 F.P,)

BMEVPF « RETA MEV/FISSINM (181 F,P, )

COMVPF & CINDER GAMMA NEV/FISSION (181 FoPy)
CRMVPF w CINDER RETA MEV/FISSICN (§81 F, P )

TTOT « TOTAL TIME (IN=FLUX AND SHUTDONN)
TDCY « VYIME SINCE LAST POWER STEP

DENS « ISOTOPE ATOMIC OENSITY
BETE » TOTAL CINDER MEV/FISSTON (BETAS INCLUDING DENSITY
GAME « TOTAL CINDER MEV/FISSIOM (GAMMA) INCLUDING DENSITY

BPGE =~ RETA PLUS GAMMA TOYAL CINDER MEV/FISSION INCLS, DENS,
IF NGAS = 1, GASEQUS F, P, ARE- CALCULATED

IRCT = BETA ISOTOPE COUNT (181 F,P.)

IGCT = GAMMA TSOYOPE COUNT (18] F,P,)

IGASB = BETA GAS ISOTOPE COUNT (181 F,P,)

LP-477.
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7421

7324

7124

7422

6101

10

I1GASG

= GAMMA GAS ISOTOPE COUNT (1RY F.,P,)
NGSBT = BETA GAS ISOTOPE COUNT (R2S F,

Pe)

NGSGY = GAMMA AS TISQTOPE COUNT (825 F,P,)

SMGASR = BETA GASEOQUS MEV / FISSION (181 Fob,
SHGASG = GAMMA GASEOUS MEV / FISSION (i18f F
TGASH BETA GASEOQUS MEV / FISSION (B82S F.P

t "

TGASG = GAMMA GASEOUS MEV / FISSTON (825 F,

ACT w» ACTIVITY

CALL EXM

READ {@,NPUN,NGAS

RFAD 10,NPLOT, TOPT

READ 1@, ICOMPH, 1COMPG
IF(NPLOT,EN, 1IREAD 13, NBPLT,NGPLY
IF(ICOMPBLEG, 1)READ 10, NBEXP
1IF(TCOKPG, E0.1)R€AD 13, NGEXP

P

P
)

IF(ICOMPB EG 1 AND NPLOT EQ,1) READ 10,NBXPLT
IF(ICOMPG.EN, 1 AND NPLNT EQ,1) READ 18,NGXPLT

IF(NPLOT EQ, l)READ 20, QULMPLY
10PT=a ]

IFC(ICOMPG.NE, 1Y GO TO 3

RFAD 29, (EGX(T)eI=1,NGEXP)

D0 7421 I=1,MGEXP
EGX(IY=EGX(I)x{,PE+A6
NGEXM{=NGEXP=1

DO 7321 I=1,MGEXM]
EGXM(IY=0,S*(ERX(IY+EGX(141))/1.PE+06
COMTINUE

NGEXP=NGEXM{

READ 22, (GAMFYP(1),1=21,NGEXP)
READ 20, (GAMERR(1),I=1,NGEXP)
DO 2 I=f,NGEXP
GAMERR(I)=ARS(GAMERR(I))
GAMPER(I)=GAMEYP(T)Y+GAMERR(I])
GAMMER(TISGAMFXP(I)YwGAMFRR(])
CONTINUE

SMEXPG=0,

CONT INUE

IF(IcoMPB.NEL, LY GO TO 4

READ 20, (EBX(IY,I=1,NBEXP)
NREXM{=NBEXPw1

DO 7121 1=1,NBEXP
EBX(I)=FBX(I)x1,0C¢m6
ERXM{1)=s(EBX(1)+EBX(2))*A,5
DO 7122 1=2.HBEXMY

EAXM(T)=ERXM(1a1)4@.5%(EBX(I+1)wEBX(Ir1))

NREYP=NRE XM}

NRFXP1=NBEXP+ 1

READ 2@, (RETEXP(1),1=1,NBEXP)
READ 20, (BETERRC(I),I=1,NREXP)
DN 61G1 I=1,NBFXP
BETPER(II=RETEXP(T)+BETERR(T)
BETMER(I)=RETFXP(I)eRETERR(T)
SMEXPR=zM,

CONTINDE

READ(S, 10INRETS, NGAMS
READ(S, {1 #INRDR, 1BETY
FORMAT(211P)

FACTR=1,.0WE+ 06

I18CT=0

)

)




ea

6189
2eay

5101

5001

s1a2

7621
2002

5123

sam2

5104

IGCT=¢

IGASB=0
IGASG=n
NGSBT=z0
NGSGT=0
SMGASR=@G,
SMGASG=Q,
TGASB=za,
TGASG=zQ,
BSUM1=D,
GSUMiza,
NRDM{=zMNBDRe{
READ(5,27) (ERDR(I), 1=1,NBDB)
FORMAT (6E12,4)

DENB=ERDR(2)~ERDR( 1)

DO 6179 I=1,NBFXP
BETEXP(I)=RETEXP(I) /1., OF+B6¥DENR
BETERR(II=BETERR(I)/1.PE+P6*DENB
BETPER(I)=BETPER(I)/1,0E+A6XDENR
BFTMER(IISBETMER(IN /1. @E+QOH*DENR

PRINT 2001

FORMAT(1H@, 35X, *BETA ENFRGY BOUNDARIES (EV)w/)
PRINT 220, (EBDR(I1),1=1,NBDR)

IF(NPIIN.ED, 1) PUNCH 5181

FORMAT(IH ,*BETA ENERGY BOUNDARIES (EV)*)
IF(NPUN_EDR.1) PUNCH 873, (EBDB(1),1I21,NRDB)
IFCICOMPB,EQ, 1) PRINT 5001
FORMAT(1HA, 36X, xEXPERIMENTAL BETA ENERGY POINTS (EVIa/)
TIF(ICOMPB,EG,1) PRINT 228, (EBXM(1),1=1,NREXP)
IFCIcoMPR EQ, 1, ANMD NPUN_ER,1) PUNCH 5102

FORMAT(1H ,*EXPERIMENTAL BETA ENERGY PNINTS (EV)x)
IFCICOMPBLEQ, 1 AND NPUN,ER, 1) TUNCH 873, (EBXM(T),I=1,NREXP)
READ(5,19) NBNG, 1GAM

READ(S,28) (FRDG(I), 151, NBDG)

DENG=EBDG(P)=ERDG(1)

DD 7621 I=1,NGEXP

GAMEXP(I)SGAMEXP(I)YADENG/1,0E+P6
GAMERR(J)=CGAMFRR(II*DENG/1,AE+ 26
GAMPER(T)=GAMPER(TI*DENG/{ ,AF+06
GAMMER(T)=GAMMER(T)I«DENG/1,@E+ (s

PRINT 2002

FORMAT(1HA, 35X, *GAMMA ENERGY BOUNDARIES (EV)*/)

PRINT 2028, (ERDA(1),T1=1,NBDG)

IF(NPUN_EQ,1) PUNCH 5173

FORMAT(1H ,xGAMMA ENFRGY BOUNNDARIES (EV)x)

IF(NPUN.EN,1) PUNCH BT73,(EBRDG(I), I=1,NBDG)
IF(ICOMPG,ENQ, 1) PRINT 502

FORMAT({HP, 35X, *EXPFRIMENTAL GAMMA ENERGY POINTS (MEV)%/)
TF(ICOMPG,EQ, 1) PRINT 220, (EGX(1),151,NGEXP)
IFCICOMPG.EQ, 1 AND _NPUN,EQ,1) PUNCH S104

FORMAT(IH ,*EXPERIMEMTAL GAMMA FNERGY POINTS (MEV)w)
IFCICOMPG . FR 1 AND NPUNLEQ,1) PUNCH BT3,(EGX(I),I=1,NGEXP)
NBDGM I =NRDGw

IF(TCOMPG.NE, 1Y GO TO 21

DO 6 Y= NGEXP
SMEXPG=SMEXPG+GAMEXP(I)#(EGXCT+1)=EGX (1)) /DENG
EGX(1)=EGXM(I)

GMEYP1(I)=SMEXPG

CONTINUE

IFCICOMPB,NE, 1) GO YO 22

39




185

106

feae

1803

iee4

1091

35
110

120
la
40

80

B

83

90

%S5

100

40

DO 7 1=1,NREXP
SMEXPRaSMEXPB+RETEXP(I)«(ERX(1¢1)«ERX(1))/DENB
CONTINYE

DO i8S JTz3,NBDMY

TsSPR(Y)=0,

TSPEB(T)=A,

DO 106 I=1,NBOGMY

TSPG(I)=A,

TSPEG(1)=0,

IF(NGAS.NE.1) GO TO {edy

DO pe2 1=1,7

READ(6,117) OUM

CONTINUE
READ(6,128)(HL(1) 1=t P)
READ(6,122)(HL (1),1=1,1@)
READ(6,12M) (HL(1),1=21,1®)
READ(6,13A)IN,GAS,AID,DENS,ACT,BETE, GAME,BPGE
IF(EOF,6)1001, 1004

IF(GAS NE.SH GAS ) GO Y0 1203
NGSBY=NGSBT+1

NGSGT=ENGSGT+1

TGASB=TGASB+RETE
TGASG=TGASG+GAME

GO TO0 {(20m3

CONTINUE

REWIND 4
READ(S,32)5YML ,SYyM2, I1DE, MATS, NDK, NSP
1F(EDF,%)272@, 35

READ(S,4Mm)STYP

RFAD(6,11G)TTOY
FORMAT(1X,E12.6)
READ(6,110)TDCY

READC(C6,11B)FPS

READ(6, 11M)DELT
READ(6,11R2)BETQTY
READC(6,117)GAMYOTY
READ(6,11C)ISUMAG
READ(6,12M(HL(T1),1=1,10)
READCH, 120 (HLL¢I)Y,1=21,10@)
READ(6,128)(HL(I)71=1,12)
FORMAT(10AB)

FORMAT (2A5,6110)

FORMAT(F6,2)

IF(NBETS ,EQ.1.AND.STYP,EQ,1,A) GO TO 80
GO TO 9n
READ(S,28)(BETAS(1), 151 ,NBDMY)
READ(S,22)Y(BETAESC(IY, I=1,NBRDMY)
READ(S,2R)EBA, SUMENS

DN 8Y I=1,NBDM{
BETAES(I)=RETAFS(1)/1,.0E+06
I8CT=1IBLT+!

TMPSR=Q,

00 B3 I=1,NBDMy
TMPSR=TMPSB+RETAES(I)

GO TO ta@ .

DO 95 TI=1{,NBDM{

RETAS(T1)=01,

BETAES(1)=0,

THPSB=Q,

CONTINUE




IF(STYP.ER,Y, A, AND NSP NF,2) GO TO 60
IF(STYP EN, A, A _AND _NSP NE,2) GO TO0 tO7
READ(S,48)STYP \
107 IF(NGAMS,EN,1,AND,STYP EQ.@,02) GO TO 50
GO TO &0
S@ READ(S,27) (SPFGRAM(1Y,I=1,NRDGMY)
READ(S,2R) (SCRSG(1),1=1,NBDGMYL)
READ(S,2@)ETG,SUMENG
DO S2 1=1,NRDGMY
62 SORSG(T)I=SORSH(IYI/I.RE+PG
IGCT=1GCT+]
THUPSG=A,
DO 53 I={,NRDGM]
53 TMPSG=TMPSG+SORSG(1)
Go T0 70
6@ DO 65 Y=1,NBDGMY
SPEGAM(1)=7,
65 SORSG(1)=A,
TMPSGzA,
7@ CONTIMUE
§125 READ(6,13@)I0,6AS,AID,DENS,ACT,RETE, GAME, BPGE
1308 FORMAT(1X,17,A5,A2,501%,E12.6))
IF(ID.NE, IDEY GO TO 125
IF(IOPT.NE, 1) GO TO 339
IFCACT, LT.1.%Ew35) GO TN 139
BETEE=RETF/ACY
GAMEE=GAME/ACT
IF(BFYEF,FQ,2,2) GO TO 3R
ABDB:AB§(1.wTHPSB/BFTEE)*iaG.
IF(ABDR.GT 1, WF=2) PRINT {31,SYM{,SYM2,1IDE,ABDR, TMPSB,BETEE
131 FORMAT(IH ,5X,«ISOTOPE %,A5,48,« ,ID = *,17,% HAS 2,F9,3,%x FERCEN
1T DIFFERENCE IN BETA ENERGY, I ,E, *,Ef2,4,% VS, *,E12.4)
138 CONTINYE
IF(GAMEE ,FQ.0,4) GO TO 139
ABDG=ABS(1,~TMPSG/GAMEE}x10R,
IF(ABDG.GT.1,0E=R2) PRINT {32,5YM1,SYM2,IDE,ARDG, TMPSG, GAMEE
132 FORMAT(IH ,5X,«xISOTOPE *,AS,A5,2 ,ID = %,17,#% HAS *,F9,3,+« PERCEN
{T DIFFERENCE IN GAMMA ENERGY, I.,E. #,E12,4,% VS, *,F12,4)
139 CONTIMUE
IF(NGAS,EN,1,AND,GAS ,NE.SH GAS )} GO TO 199
IF(NGAS.NE,1) GO TO 169
IGASB=1GASR¢
IGASG=IGASGHY
SMGASR=SMGASR+RETE
SMGASGISMGASG+GAME
169 CONTINUE
BSUMI=RSUMI4EETE
GSUM{=GSUMI4GAME
PO 4@ I=1,NBPMY
TSPRETI=TSPBITI+RETAS(I)»ACT
140 TSPFB(II=TSPEB(IY+HETAES(I)#*ACY
DO 156 T=1,NADGMY
TSPG(I)=TSPG(IY¢SPEGAM(I)I*ACY
1590 TSPEG(T)=TSPEG(II+SORSG(IIwACT
199 COMTINGOE
REWIND 6
GO 10,1
200 GPS=a,
BPS=0.
GMEVPS=0,
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BMEVPS=0,
DO 3o 1=1,NRDM]
BPS=BPS+TSPB( 1Y
3In BMEVPSzRMEVPS+TSPER(T)
DO 31 1=1{,NBDGMY
GPS=GPS+TSPG(I)
319 GMEVPS=AMEVPS+TSPEG(])
BMEVPF=AMEVPS/FPS
GMEVPF=GMFVPS/FPS
GPF=GPS/FPS
BPFSRPS/FPS
PRET=10Q . k(1 ,»BMEVPF/RETOT)
PGAM=10A, () ,»GMEVPF/CAMTOT)
CBMVPS=RSIIM]
CGMVPS=GSUHML
CRMVPF=CHRMUVPS/FPS
CGMVPF=CGMVPS/FPS
PBC=i201,x(1,=BMEVPF/CRMVPF)
PGC=100, % (1, ~GMEVPF/CGMVPF)
PRINT 213,TTOT,TnCY
210 FORMATCIHI,S5X,2aTOTAL BFETA SPECTRUM AT #,Ef2,6,% SEC, TOTAL AND x,
1€12e6,% SEC, DECAY (RETAS/SEC)Y%x/)
PRINT 224, (TSPR(I), I=1,NBDMY)
220 FORMAT({H ,6F15,5)
PRINT 230,TTO0T,TDCY
230 FORMAY(1H®,5X,«TNTAL BETA ENERGY SPECTRUM AT «,Et12,6,% SEC, TOTAL
TAND #,E12.6,% SEC, DECAY (MEV/SEC)x/)
PRINT 220,(TSPEB(1),1=1,NBDMY)
PRINT 248,7TT0T,TDCY
240 FORMAT(1HA,SX,«TQOTAL GAMMA SPECTRUM AT *,E12,6,% SEC, TOTAL AND =,
1E12.64% SEC. NFCAY (GAMMAS/SEC)Y®/)
PRINY 226,(TSPG(I),Iz1,NBDGM1)
PRINT 254,TT0T,TDCY
250 FORMAT(1HE,SX,xTOTAL GAMMA ENERGY SPECTRUM AT %,F12,6s% SEC, TOTAL
1 AND *,F12,6,% SEC, DECAY (MEV/SEC)*/)
PRINT 223, (TSPEG(Y),I=1,NRDGMY)
PRINT 25§
251 FORMAY(INHA,///)
PO 252 I=1,HBDMY
TSPB(I)=TSPR(1)/FPS
282 TSPER(1)Y=TSPEH¢IY/FPS
DO 253 I=1,NBDEMY
TSPG(I1)=TSPG(I)/FPS§
253 TSPEG(IYSTSPEG(Y)/FPS
PRINT 320,770AT,TINCY
327 FORMAT(1HA,S5X,xTQOTAL BETA SPECTRUM AT %,E12,64% SEC, TDTAL AND =,
1E12,6,% SFEC, NECAY (RETAS/FISSION)YI%/)
PRINT 220,(TSPB(1),1=1,NBDMY)
PRINT 33@,YT0T,TDCY
33a FORMAT(1HA,SX, xTOTAL BETA ENERGY SPECTRUM AT %,Ef12,6,% SEC, TOTAL
$AND %,E12,6,% SEC, DFCAY (MEV/FISSION)Y®/Z)
PRINT 220, (TSPERB(I),I=1,NBRDM1)
PPINY 34A,TTOT,TNCY
348 FORMAT({HA,5X,«TOTAL GAMMA SPECTRUM AT #,E12,6,% SEC, TOTAL AND *,
1E12,6,% SEC, DECAY (GAMMAS/FISSION)*/)
PRINT 228,(TSPG(1),I=1,NRDGMY)
PRINT 35a4,TT0T,TnCy
350 FORMAT(1H®,5X,+TOTAL GAMMA FNERGY SPECTRUM AT %,E12.6s% SEC, TOTAL
1 AND w,E12,h)% SEC, DECAY (MEV/F1SSION}I*/)
PRINT 220, (TSPFG(I),I=1,NBDGMY)




PRINT 281
PRINY 4@3,FPS
a0 FORMAT(1HY,20X,*FISSIONS / SEC = %,Ef{2,6)
PRINT 4ny,RPS
4@1 FORMAT(1IHA,22X,tRETAS / SEC = %,E12.6)
PRINT a1w,BPF
610 FORMAT(IHO, 20X, *RETAS / FISSION = %,E12,6)
PRINT 420a,RMEVPS
42¢ FORMAT(IHA, 20X, *RETA MEV / SEC = *,E12,6)
IFCICOMPB.NE, 1Y GO TO uge
PRINT 421,SMFYpPB
421 FORMAT(I1HA, 200X, *EXPERIMENTAL BETA MEV / FISSION = x,E12,6)
422 CONTINUE
PRINT 43@,8MEVPF
430 FORMAT(1HB,22X,*RETA MEV / FISSION = *,E12,6)
) PRINT 415,CRMVPF,PRC
445 FORMAT(1HA,5X,«CINDER BETA MEV / FISSIOM s »,E12,6,
1% PERCENT DIFFERENCE = «,E12,6)
PRINTY 514,GPS
518 FORMAT(1H?,2¢X,*GAMMAS / SEC = »,f12,6)
PRINT s2d,GPF
S20 FORMAT(IMP,20X,«GAMMAS / FISSION = »,E{2,6)
PRINT 538,GMFVPS
530 FORMAT(IHP, 20X, *GAMMA MEV / SEC = #,E12,6)
IF(ICOMPG NE, 1Y GO TO 532
PRIMY 531,SMEXPG
S31 FORMAT(IMB,20X, *EXPERIMENTAL GAMMA MEV / FISSION = %x,Ef{2,6)
532 CONTINUE
PRINT 540, GMEVRF
S40 FORMAT({HA,POX,*GAMMA MEV / FISSION = %,E12,6)
PRINT &835,CGMVPF,PGC
535 FORMAY(IHRA,SY,xCINDER GAMMA MEV / FISSION = #,E12,6,
1% PERCENT DIFFERENCE = «,E12,6)
PRINT 617%,BETOT,PBET
610 FORMAT(1HR,S5X,«CINDFR TOTAL BETA MEV / FISSION = %,F12,6,
1% PERCENT DIFFFRENCE = w,F12,6)
PRINT £23,GAMTAT,PGAM
620 FORMAT(1HB,S5X,«CTNDER TOTAL GAMMA MEV / FISSION = x,Fi12,6,
tx PERCENT DIFFERENCE = %,E{2,6)
PRINT 632, IRCT,IGCT
632 FORMAT(1H?,20X,4BETA COUNT = %,73,% yGAMMA COUNT = %,13)
IF(NGAS . NE.1) GO TO 671
PRINT 677%,1RASR, 1GASK
67TA FORMAY({H?2,20X,+RETA GAS COUNT = *»,13,% ¢t GAMMA GAS COUNT = *,13)
PRINT 6B9,NGSBT,NGSGT
689 FORMAT(1HA,20X,*BETA TOTAL GAS COUNT = #,I3,%# , GAMMA TOTAL GAS C
fOUNT = «,13)
SMGASB=SMGASB/FPS
SMGASG=SMGASG/FPS
YGASB=TGASH/FPS
TGASG=TGASG/FPS
PRINY 674,5MGASH
PRINT 675,SMGASG
PRINT 672,TGASR
PRINT 6£73,TGASH
672 FORMAT(IH?,5X, «CINDFR YOTAL GAS BETA MEV / FISSION = %,£12,6)
673 FORMAT(1HA,5%,xCINNECR TOTAL GAS GAMMA MEV / FISSIOH = %,E12,6)
674 FORMAT({HR,SX,«CINNDER GAS BETA MEV / FISSION = %,E12,6)
675 FORMAT(IHR,S5X,2CINDER GAS GAMMA MEV / FISSION = %,E12,6)
671 CONTINUF
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RATRB=RMEVPF/REYOT
RATRC=CRMVPF/RETOT
RATG=GMEVPF/GAMTOT
RATGC=CGMVPF/GAMTOY
IFC(ICNMPG.NE, 1) GO YO 631
RATEXG=SMEXPG/LAMTOY
RATXG1=SMEXPG/GMEVPF
RATXEC=RATEXG/GMEVPF2CGMVPF
631 CONTINUE
IFCICOMPR,NE, 1Y GO TO 632
RATEXB=SMEXPR/RMEVPFxRATBC
632 CONTINUE
PRINT 710,RATH
71® FORMAT(1HA,SX,*RATIO OF BETA MEV / FISSION TO TOTAL CINDER BETA ME
1V 7/ FISSION = *,£12.6)
PRINT 72A,RATBC
728 FORMAT(1HO,S5X,»RATIN OF CINDER BETA MEV / FISSION YO TOTAL CINDER
{BETA MEV / FISSION = #,E12,6)
PRINY 730,RATG
733 FORMAT({HB,SX,+«RATIO OF GAMMA MEV / FISSION TO TOTAL CINDER GAMMA
IMEV / FISSION = #,F12,.6)
PRINY 746,RATGC
740 FORMAT(IH®,S5X,«RATIO OF CINDER GAMMA MEV / FISSION TO TOTAL CINDER
f GAMMA MEV / FISSION = %,E12,6)
IFCICNUPG.NE, 1) GO TO 742
PRINT 741{,RATEYSG
741 FORMAT(1HP,5X,xRATI0 OF EXPERIMENTAL GAMMA MEV / FISSION TO TOTAL
1CINDER GAMMA MEV / FISSION = %,E12,6)
PRINT 747,PATXEC
74T FORMAT(IHA,SX,xRATIO OF EXPERIMENTAL GAMMA MEV / FISSION TN TOTAL
fCINDER GAMMA MEV / FISSION (EXCLUDING CONVERSION ELECTRONS) = =%,
CE1246)
PRINT T746,RATXGY
746 FORMAT(1H®,SX,aRATIO OF EXPERIMENTAL GAMMA MEV / FISSION TO YOTAL
{MEV / FISSION = %,E12.6)
742 CONTINUE
IFCICOMPR.NE, 1) 60 TO T4y
PRINT 743,RATEXB
743 FORMAT(1HB,S5X,+«RATIO OF EXPERIMENTAL BETA MEV / FISSION TO TOTAL B
1ETA MEV / FISSION = %,E12,6)
744 CONTINUE
PRINT 793
793 FORMAT(1RO,///,5Xs4«NB, TOTAL RFFERS YD ALL 825 FISSION PRODUCTS,
{THE REST REFER TOD THE 181 FISSION PRODUCTS#*)
PRINT 794
794 FORMAT(1HA,SX,aTHE FOLLOWING SPECTRA ARE NORMALIZED TO THE TOTAL C
{INDER=CALCULATED GAMMA AND BETA MEV/FISSIONx,/,SX,% FOR ALL 82% FJ
2SSION PRODUCTSA///)
TF(NGAS,ER,1) RATR=TGASB/SMGASB
IF(NGAS,EN,1) RATGC=TGASG/SMGASG
D0 813 I=1,NADM)
ERDBM(1)=A,S«(FBDB(I)+EBDB(I+1))/1,PE+Q6
TSPB(1)=TSPR(I)/RATR
810 TSPEB(I)sSTSPEB(I)/RATB
SMGCS=0.,
DD 824 1=1,NBRGMY
EBDGM(1)=0,Sx(EBDG(I)+EBDG(I+1)) /1 ,RE+AS
TSPG(T)=TSPG(I)Y/RATGC
TSPEGCI)=TSPEG(I)/RATGC
SMGLS=SMGCS+TSPEG(I)



820 TSPEG1(1)=SMGCS
PRINT 83M,TYOT,TOCY
832 FORMAT(IHL,SX, xNORMALIZED RETA SPECTRUM AT #,E12,6,% SEC, TOTAL AN
10 *,F12.60% SEC, DECAY (BFTAS/FISSION)%/)
PRINT 220,(TSPR(1),1=1,NBDML)
PRINY 849,TT0T,TDCY
847 FORMAT(IHR,SX,xNORMALIZED BETA ENERGY SPECTRUM AT %,E12,6,% SEC, T
1OTAL AND %,F12,6,% SEC, DECAY (MEV/FISSION)x/)
PRINT 200, (TSPEB(I), I=1,NBDMY)
IF(NPUN_EQ,1) PUNCH 4Q18,TTOT,TOCY
qoin FORHAI(lH +*BETA MEV/FISSION AT «,E12,69% SEC, TOTAL AND a,E12,6,
fx SEC. DECAY®)
IF(NPUN.EQ,1) PUNCH 873, (TSPEB(I),151,NBOMY)
JFCICOMPB,NE,1) GO TO 841
PRINT 842,TTOT,TDCY
B42 FORMAT(1H2,5X, »EXPFRIMENTAL BETA ENERGY SPECTYRUM AT *,E12,6,* SEC,
{ TOTAL AND x,Et2,6,+% SEC, DECAY (MEV/FISSION)I*/)
PRINT 220, (BETEXP(I),1=1,NREXP)
PRINT 4963
4963 FORMAT({H®A,S5X, «EXPERIMENTAL BETA ERRORS (MEV/FISSION)®/)
PRINT 220, (BETERR(I),I=1,NBEXP)
IFINPUN,EDR, 1) pUNCH a@2@
4020 FORMAT()H ,*EXPEPIMENTAL BETA MEV/FISSIONk)
IF(NPUN.EQ.1) PUNCH 873, (BETEXP(I),I=1,NBEXP)
IF(NPUN_EB.1) PUNCH 4961
4969 FORMAT(IH ,«EXPERIMENTAL AFYTA ERRORS(MEV/FISSION) %)
IF(NPUNJEQ,1) PUNCKH 873,(BETERR(I),I=1,NREXP)
841 CONTINUE
PRINT 850,TT0T, TDCY
850 FORMAT(1HA,S5X, «NORMALIZED GAMMA SPECTRUM AT x,E12,6,% SEC, TOTAL A
IND *,E12,6,% SFC, DECAY (GAMMAS/FISSION)#/)
PRINY 220,(TSPG(I),I=1,NBDGMY)
872 FORMAT(1H ,*GAMMAS/FISSION AT %,E12,6,% SEC, TOTAL AND «,El2,6,
i« SEC. DECAY®)
873 FORMAT(6FE12,6)
PRINT 860,TT0Y,TDCY
B6A FORMAT({HR®,5X,sNORMALIZED GAMMA FNERGY SPECTRUM AT x,E12,6,% SEC,
ITOTAL AND %,E£12,6,+ SEC, DECAY (MEV/FISSION)%/)
IF(NPUUN,ER,1) PUNCH 7836,TTDT,TNDCY
7836 FORMAT(IH ,*GAMMA MEV/FISS, AT #,E12,6,% SEC, TOTAL AND *,Ef12,.6,
1%SEC, DECAY*)
IF(NPUN_EB,1) PUNCH R73,(TSPEG(T),I=1{,NBDGMY{)
PRINT 220, (TSPFG(1),1=1,NBDGML)
PRINT RS9,TTQT,TnCY
859 FORMAT({1HA,5X, «NORMALIZED SUM GAMMA ENERGY SPECTRUM AT %,Ef12,6,*% S
fEC, TOTAL AND #,E12,6,% SEC, DECAY (MEV/FISSION)I%/)
PRINT 228, (TSPEGI(IY,I=1,NBDGMY)
IFCICOMPG,NE, 1) GO TO 862
PRINT B61,TTOT,TDCY
861 FORMAT(1HO,SX,«EXPERTMENTAL GAMMA ENERGY SPECTRUM AT x,F12,6,% SEC
f, TOTAL AND *,£i12,6,% SEC, DECAY (MEV/FISSION)=*/)
PRINT 220, (GAMFXP(1),I=21,NGEXP)
IF(NPUN,EQ,1) PUMCH 38¢1)
331 FORMAT(IH ,*EXPERIMFNMTAL GAMMA MEV/FISSION%)
IF(NPUN_EQ, 1) PUNCH RT3, (GAMEXP(I),I1=1,NGEXP)
IF(NPUN,ER,1) PUNCH 3402
3002 FORMAT(IH ,*EXPERIMENTAL GAMMA ERRORS*H)
IF(NPUN_EQ 1) PUNCH RT3, (GAMERR(I),1=1,NGEXP)
PRINT 858,7T07,TNCY
858 FORMAT(1HO,5X, «EXPERIMENTAL SUM GAMMA ENERGY SPECTRUM AT #,E12,6,*
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857

862

957
55114

6553

9f{e

911
920

993
994

93a

940

94e
934

{ SEC, TOTAL AND #¢F12.b,% SEC, DECAY (MEV/FISSION)*/)
PRINY 220, (GMEXP{(1l),1=1,NGEXP)

PRINY BS7,TTOT,TNCY

FORMAT (1HA,5X, «ERRORS OF EXPERIMENTAL GAMMA ENERGY SPFCTRUM AT =,
1£12,6,% SEC, TOATAL AND #,F12,6,%x SEC, DECAY (MEV/FISSION)%/)
PRINT 222, (GAMFRR(1),1=1,NGEXP)
CONTINUYE

IF(NPLOT.NF. 1)} GO TO 901

DO 957 I=1,NREYXP

ERXCIY=ERXM(T)

ENCOPF (10,5511, ATTOTITTOT
FORMAT(IPELIR, 3)
FNCODE(16,5511,ATDCY)TOCY

DO 6553 I=i,NBEXP

ERX(IY=FEBX(1)/1.PE+Qb

BMINzQLMPLT

D0 918 I=1,NRDMI

IF(TSPBCI),LT.RMIN) TSPB(I1)=BMIN

CONT INUE

BEMIN=QLMPLT

DO 920 1=1,NBDM{

IFCTSPEB(I)L LT BEMIN) TSPEB(I)=BEMIN
IFCICOMPB,.NE, 1) GO TO 9114

CONTINUE

CONTINYE

IF(ICOMPB, NE, 1) GO TO 994

DQ 993 1=z1,NBEYXP

IF(BETMER(1I),LT,REMIN) BETMERCII=BEMIN
IF(BETEXP(Y) LT ,BEMIN) BETEXP(J)=REMIN
IF(BETPER(1) ,LT.BEMIN) BETPER(I)=REMIN
CONT INUE

CONT TNUE

GMIN=QLMPLY

DO 937 I1=1,NBDGMY

IFC(TSPG(I) (LT,GMIN) TSPG(I)=GMIN

CONT INUE

GEMINZQLMPLT

GEMINI=QLMPLY

DO 9um 1=1,NBDRMY

IF(TSPEG(I) . LT .GEMINY TSREGCI)=GEMIN
IF(TSPEGLICI) ,LT.GEMINL) TSPEGL(I)=GEMINY
CONTINUE |

IFCICOMPG,NE,1Y GO TO 93¢

N0 QU6 I=1,NGEXP

IF(GAMEXP(I) LY, BEMIN) GAMEXP(I)=GEMIN
IF(GHMEXPIC(T) LT GEMINTI) GMFXP{(Y)=GEMINY
IF(GAMMER(I) LT GEMIN) GAMMER(T)=GEMIN
IF(GAMPERCI) ,L.T,GEMIN) GAMPER(I)=GEMIN
CONTINUE

CONTINUF

TIC1)={AHBFTAS PER

TI(2)={AHFISSINON AT

TI(3)=ATTOT,

TI(d)=10H S, TOTAL,

TI(5)Y=ATOCY *

TI(6)=10H S, DELCAY

ABSTS(1)=3HMEY

DRDINC1)=BHSPELTRUM

CALL PLOSB(ERDRM,TSPR)+NRPLT,,e1,41,¢4T7R,8,,0,/,B4,
171,60,ARS51S8,3,0RDIN,R)



CALL PLOTM(EBDRM,TSPA, +NBPLT,={,0,+4103,0,,10,+18,¢
1T1,60,AR81S,3,NRNIN,8)
T1(34)=10H BETA MEV/
IFCICOMPB.NE1Y GO TO 951¢
TI(7)=10H, CA_LCO Vs
TI(8Y=pH, EXP,
NRPLX=NBXPLT
IF(NBPLX 6T HRFXP) NRPLXINREXP.
CALL PLOSB(ERDRM,TSPEB,+NBPLT,»1,w1,4U78,0,,0,,0,,
171,76.8R87S5,3,0RDIN,R)
CALL PLOSR(ERX,BETEXP ) +NBPLX,wf,+1,11R,Q,¢PsPqer
1T1,764ABSIS,3,NRDIN,8)
CALL PLOTH(ERDRM,TSPER, +NBPLT,»1,2,¢103,0,,10,,1%,,
1T10763A35150300R01Na$)
DD 4321 IP=1,NRPLX
XEN(1)2ERBX(IP)w] ,PE~1D
XFN(E):EQY(IP)
XEN{3)zERX(IP)41,3E=1Q
YSP(1)=BETMER(IP)
YSP(2)=RETEXP(1P)
YSP(3)=RETPER(IP)
CALL PLOTM(XEN,YSP,43,=1,41,%38,0,,10,,10,,T1,76,ABS1S,3,0RDIN,8)
4321 CONTINUE
GO 10 953
951 CONTINUE
CALL PLOSBR(ERNDAM, TSPER,+NBPLT,=1,¢1,4U7B,8,,0,,3,,
171,60,A8S15,3,0RDIN,R)
CALL PLOTM(ERDBM,TSPFB, ¢+NBPLT,e1,8,+4103,0,,10,,10,,
171,69,4BS1S,3,CRDIN,8)
953 CONTINUE
TIC1)=1@H GAMMS /
CALL PLOSB(EBDGM, TSPG.,+NGPLT,of,41,+4TB,?,,8,,04¢
171,62,A8S15,3,0RDIN,8)
CALL PLOTM(ERNGM, TSPGy+NGPLTY,»1,0,+103,0,,10,,18,,
171,68,A8518,3,0RDIN,R)
TI(1)=1AHGAMMA MFYYy
IFCICO“PG,.RE 1) GO TO 94t
NGPLX=NGXPLT
IFI(NGPLYX,GT,NGEXP) NGPLX=NGEXP
CALL PLOSR(ERDGM,TSPEG,#NGPLT,~1,-19407B,W,.8.,0.,
1T1,76,A8SIS:3,0RDIN,8)
CALL PLOSRCEGX, GAMEXP,NGPLXyni,41,=31B,0,,0,,08,.
17Y,76,A8SIS,3,NRMIN,R)
CALL PLOTMCERDOM, TSPFG,+NGPLY,w1,73,4103,2,,10,,19%,.
171,76,ARSIS,3,0RDIN,R)
DO 4a@f IPsi,NGPLX
XEN(1)ZEGX(IP)a],0F=10
XEN(2)zEGX(IP}
XEN(3)=EGX(IPY+l OEw1Q
YSP(1)=GAMMFR(TIP)
YSP(2)Y=GAMEXP(1IP)
YSP(3)Y=CAMPFR(1P)
(o YRR PLOTM(XEN,YSP,&S,-!,O!,-SG,B.'1ﬂ.,1ﬂ.,
1T1,76,AR51S5,3,0RDIN,B)
4001 CONTINUE
GO TO 942
9uy CONTINUE
CALL PLOSR(EBDGM, TSPEG,¢NGPLT ;=1 ,+1,44T78,0,,0,,@,,
171,67, ABSIS,3,0RDIN,R)
CALL PLOYM(EBDOGM, TSPEG,+NGPLT,=1,0,+4103,0,,12,,19,,
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1T1:6ﬂ. ABS1S,3,0RDIN,R)
942 CONTINUE

TI(2)=10AH SUM GAMMA

TI(3)=10AH MEV/FIS,

TI(4Yy=1AHMCALCULATED

IFCICOMPGLNE, 1) GO TO 961

TI(S)={AK (=) AND F

TICO)Y={AHXPERIMENTA

TI(T7)=SHL (%)

CALL PLOTM(ERNDGM, TSPEGY, ¢NGPLT,w1,2,+103,2,,108,¢1@,¢

171,65,ARS815,3,0RDIN,8)

CALL pLOTM(EGx:GNEX‘,i '4NGPLX('1.01,"1“3'W.J 1“00 1a|l

171,65, ARS1S,3,0RDIN,8)

GO TO 962
961 CALL PLOQTM(ERDGM,TSPEGL, +NGPLT,»1,0,+103,2,,10,,10,,

1T1,47,ARS1S,3,09RIN,8)
962 CONTINUE
9031 CONTINUE

END

SUBROUTINE EXL

CALL VBFS(1,2052a58)
RETURN

END

SUBROUTINE FEXH

CALL VvBFS(1,205AR7R)
RETURN

END
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+IRESCY
2 20ENT7
«3RFE+NT
L U4GE+07
«SRFeR7
+6RE+0QT
« TOE+BT

»

«SRE*BS
. 18E¢Q7
«{1SE*RT
«2PEFPY
+25€427
J3CEeRT
«3S5E¢07
JUPE+QT
~45E+07
.SCE+Q7
«S5Ee@7
«HBE+RT7
«OSEFRT
2 TBESQAT
«7SE¢07

SAMPLE OUTPUT FROM THE FPDCYS PROGRAM

METHOD 4 FOR BETA SPECTRA

METHOD 2 FOR GAMMA SPECTRA

 10F$06
»211Ev27
521E’“7
1315?07
JUlE+@7
«S1EsQ7
+61E+07
0715087

,50E+05
L55E+06
~40E+07
~15E407
« 2AE+ Q7
n25F?@7
«3CE4Q7
-.35500'7
,0“5?@7
o“SE’m7
«SAE+AT
.55€E+07
LbRESOT
»65E407
«7AE+87

APPENDIX C

BETA ENERGY BDUNDARIES (EV)

. 2OE+ 26
-12E+07
.22E+827
.32E+07
U2E+Q7
.S2E+27
626407
< 12E+2T7

»3AF+06
«13E+07
p23E+Q7
s 33E+AT7
pUSE+QT
»S3E+AT?
2b63F+07
s T3E+QT7

JUPE+AG
s 1UE¢ Q7
s 2UESRT
L3UE+RT
e HUE+Q7
s SUE+Q7
tb“EfﬂT
o TUE+DT

GAMMA ENERGY BONUNDARIES (EV)

IRE+Q6
LePE+7G
«11E+27
. 16E407
L21E+07
LOLE+RT
JIESRT
<36E+A7
JULE+AT7
~UBE+AT
«SI1E+RT7
«S6E+R27
JHI1E+R7
.66E+0T
+TIE+O7

» ISE+NS
L 6SE+0S
o 11E+87
P 16EDT
2 C1E4QT7
PeE+DT
«31E+07
«36E+07
2U1E+Q7
~UbEQ7
~S1E+0Q7
«S6E+AT
«H1E+RT
2 66E407
«71E+07

2 2PE4+06
2 TRELPH
12E+ 27
1 7E¢B7
226407
«2TEXGT
e 32E+07
«3TE+Q7
al2E+07
WUTE4RT
»52E¢07
057Ef07
«b2E+07
«67E¢0Q7
o 72€E¢07

«S0E+Q6
e« 15E+Q7
o 25Ev07
+35E+07
~UBE+B7
«SSE+07
«65E+@7
«75E+07

« 25E+06
+T1SE+36
«13E¢Q7
«18E+07
«23E+27
2 2RE+Q7
+ 33E+07
»38E+07
2UIEFRT7
2UBE+QTY
«S3E+R7
«58E+07
263E+07
s 6B8E+QT
«73E407

WHRE+QRS
o 16E+07
26E¢a?
e 36E+Q7
JUBE+QAT
«S6E+B7
1b6E€QT

«IPE+0C6
L BREFRG
«13E¢07
. 18E+07
«23E+07
«28E+0Q7
336407
« 38E+07
JU43E+Q7
sHUBESRAT
2 53E+27
«S8E+RT
e b3IE+QT
«6BE¢07
« 713E¢407

JT0E+06
,17E+07
.27E+QT7
« STE+Q7
LU7E¢37
oSTE+B7
»6TE+QT7

s 35F+B6
«BSE+Q6
«13E¢07
s 18E+07
, 23407
.2B8E+Q7
. 33E+07
,38E+a7
JU3E+RT7
LUBE+QT?
+S3E+07
,S8E+BT
»63E+07
J6BE+D7
«7T3E+07

2 8AF+06
«18E+87
«28E+B7
«38E+07
2UBE+BY
0 S8E+QT
+68E+07

JUBEC RS
W 93E+B6
o 1UEYAT
19E¢QT7
s PUESLDRT
»0EXQ7
s JUESDT
e 39E4 07
JUUE+DY
JUSE+DT
o SUESQT
¢ 59E«0Q7
e HUEFBT
«69E+A7
s THESDTY?

2 FRE+ D6
«1GE+0Q7
o JYE+QT
JU9E+RT
s S9E+QAT
s b69E+07

2USE+0b
+I5E+26
«14E+07
s 19E+7
w2UESDT
,29£+e7
« SUE+DT7
e 39E+Q7
JUUESRT
JUBE+QT7
.SUE+BT
.S9E+Q7
JHUESQT
L 69E+07
+TUE+QT
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33-A8« 82
MATZ 7S
NDKz §
NSPs 2
10E= 3308200

E«RETAZ ,3211E+07

EeGAMMAZ  ,2881E+06

EmAl PHAZ=Q,

HALFLIFE=

BRANCHINGS=

Q=VALUE(S)=

WEIGHTED Q=

.1900E+02
L, 10P0E+01
.7200E+07
+J200E+0T ¢/ ,20Q0E+06)
BETA SPECTYRUM

NORMALIZATION FACTOR=
NO, OF POINTS= S

,1PB0E.2)

E=BETA
| «2TACE+DY?

REL TINTENSITY
«1000E+p1

BETA SPECTRUM
»1830EmB1
nS‘BSE'ﬂ’
2 S954E=DS
~3642E=01
«U9USEw=R2

V"V VIN

2.

BETA ENERGY §P
aF60R6E+BY
»3374E+0S
«TUGIE+DS
~b6T3IUESAS
«1210E+05

2.

2 2US2E=0Y
«5SU01E=RY
0« 5755E=01
«3076L=01
»1938E=B2

ECTRUM
2 3728E+04
«U4159E+05
277676405
+S994UE+BS
4923E+04
2,

« 3P82E=~0)
«5811E=DY
«SUTRE=RY
«2UGBEwD]
¢ 2884E=Q3

«T755E+04

JU94LESDBS

2 7929E+05

«5117E¢GS

2 757SE403
@

e 36R6E=DY
»5990E~01
«S105Ew01
s 1929E=04

«1295E+@5
«5691E+25
s 791 RE«BS
+ULU3ELES
2,4
Q4

WU2UTE=CY
16073E=01
WU4671E-BY
1 1389E=01

+1915E+25
«6377E+RS
.77@“E’75
3121t ¢05
2
N

W6061E=2Y
214179E=01
9025E~B2

«2617E+05
s 69TCE+BS
s TI2SE+AS
1211 TE+0S
2,
A,
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2

3

«C9BCE+AY

+5502E+07

.2000E+p4

«SCCAE+nt

e. e %, B, 0, a,
0. 90 G. G. a. ﬂ.
ﬂ. nl 0. a. 0. 0.
0. 0. 9. a. el el
2, B e 8, B, 0
e, 2, 2, 2, 2, 2,
°. 2, 2.
AVERAGE BETA ENERGY = «1136E+27
BETA SPECTRUM
»3115Ew@1  ,419BE=B]  ,S308E~Mt  ,6389Ew01  ,7412E=0Y  ,B8354E=0
<9194EmAl  ,9916E=01  ,1ASAE+E@  ,1095E+400 ,1124E+Pd  ,1137E+@0
#1135E482  ,1117E+PB  ,1083E+08  ,1036E+008 ,9744Ee@3  ,9013E=0}
.8179E=@1  ,7263E«B1  ,62B6E=Q1  ,5276Em@i  ,4260Ee21 ,3271Ee0}
«23U4E=D1  L1516E=DY  ,B277E~@2  ,3229EeP2  ,4789E=g3 0,
0. 8. 2, 2, e, 2,
2, @, 2, 2, e, 2,
0. @, e 2, 2, e,
0. e, 2. e, e, 2,
0, , 2, e, Qs @,
2. 2, 2, 2, ¢, N
2. e, 0. 2, 2, 2,
0 ﬂ. el
ENERGY SPECTRUM
J1637E404  ,638UE+B4 L 1336E+05  ,2244E+85  3343E4LS  ,U46C2E+DS
LS9B3E+A5  ,T442E405  ,B932E+@S L 1GUAE+R6  118BE+C6 1 3GBE+R6
S1U1BE+Q6  LISATE+B6 L ISTRE+B6  16BSE+A6  ,1607E+C6  ,1577E+06
«1512E¢06  .1415E+B6  ,1288E+06  ,1133E+486  ,9577E+05  ,768CE+D5
.5736E+0S  ,3BLBE+DS  L2189E+eS5 BBUBE+B4  ,1353E+04 9,
e, a. e. e, e. 2,
ml 0. 0. @. G. @.
g. G' Z. ﬂ. G. 0'
e. 2. 2, 2, 2, 2,
2. 2, a, e, e, e,
gl ap 0. 0. 0. .
2, 2, . 2, e, 2,
e, 2. a2,
AVERAGE BETA ENERGY = «1232E+07
BETA SPECTRUM
L1665E=P1 L 232PE=01  ,3PUUF=01  ,38RTE=Q1  (46F1E=21  ,S41SE=01
J62UlEwCt  ,TATPE-@)  ,7BOUE=RY  ,BTQ6E=B1  ,949BE=@1  ,1P26E+00
CA1OPF4PA (11696400 L 123U4E+R0  L1295E+400  (13SCE+CR  L14F0E+20
LIUB3E+P0 JJURIE+QD  ,1S12E+AA  L1S3TE+AR L, ISSUE+CD L 1565F+00
J1569E400 L 1566E+@0  ,1557E+AR  ,1S40E+0@  ,1517E+A8  ,14B7E+00
]
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660BE+DY . 1200E+n2

+1US1E+DD
«1121E+00
166515'01
322685-@1
+2146Ew03

2.

0.

/]

BETA ENERGY SP

«8791E+0Q3
dUR6IELPS
«1375C+08
«2671E+06
«JRUSE+CS
«UUP6EFDS
«U4A9NE+ RS
. 2826E+86
» 1099E+ 06
.1160E+ﬂ0

.

8,

2,

BETA SPECTRUM

« JHBOELVD
« 1ASRE+QQ
2+ 5862E=01
s 168UE=D]

ECTRUM
«353TE+EY
+5309E+05
L 1579E4+26
. 288B8E+05
s 3994E+0s
JUUIIE+DS
+3938E4+06
«2549E+@6
«8332€485

AVERAGE BETA ENERGY =

2 25P%Eent s3513E=01
«9776EeQy p1116E+00
«i1814E+nE e 1948EYPD
2 2SUUE+OP » 2HUSE+2Q
«3A24E+ 20 « 30738 +20
«3171E¢0Q + 3161E+00
« 2966E+00 «2899E+00
s2UUbLECRPD «+2335E+020
«17P9E400 «1575E+79
«9072E=01  ,7812E=0{
~CS0UE=D] 21728E=01

Ba @a,

0. @,

BETA ENERGY SPECYRUM
«1323E4+24 +53S3E+04
+6365E+05 2 83R2E+ 0S5
s 226RE+DG «2630E+Q6
LUTRBESCS »S15RE+06
«TUMSE+RS «7B36E+Bb
2 9673F+06 .9958F#06
«1083E+QA7 »1DRTE+QAY

«1362E+00
«9769E=01
«SP?85E=@Y
.l!ng'ei

s 7669E+04Y
+6736E+0S
2 1790E+Rp
«31BPE+R6
WU125E+0e6
W4u25t+0n6
+376QE+26
«2262E+0B6
«S900E+25

«2USUEYRY7

s 4636E=0Y
2+ 1256E+0P0
«2RT7TE+DQ
2737E+02
»3112E+0Q
«31UIF+00
s 282UE+20Q
2218+
J1UURE+OQ
1 6603E=01
o 1279Eway

e

2.

» 116BE+AS
s 1869E+06
«3013E+06
25612E+06
«A2URE+AS
1021E+QY
W 1PRTE+QY

«1308E+00
29N {GEwDY
L 4328E~0A1
«7338E=82

s 1339E405
28277E+25
20DTE+Db
2 330LE+PE
CH23ISE+B6
WU383EVR6
«3558E+B6
« 1969E+06

«5B3T7FeB}y
s 1397E+0Q
e 22R3E+00
s 2B22E+ 0GR
0 31U2E+0PD
«3112E400
W 27U1E+OD
2 cA87E+02
.130“5#90
W SUSSEwY]
2 5695Em0A2
2.

«2052E+05
« 132BE+06
«3415E+Q6
«606BEYRE
«8AUBEYA6
2 10UPESBTY
-1@83&*07

: 125068 +00
0 8232E=21
«36CAE=R Y
a,
2,
2,

«2877E+0S
«9979E+DS
0 222RE+2E
«JU9TE+RS
«U323E+26
JU4383E¢CH
«3333E406
J1673E42H
«2BU2EYES
| ]

L ]

[ ]

(SRS

W T102F=21
«1538E+00
v 2323E400
«2898E+0Q
«3162E+00
«32T2E+CQ
s 265RE+RY
21871E40Q
«1170E+00
24381Ee01
2:2153E=p?
2,

W 3206E+PS
s J616E+PR S
«3833E+26
W 6522E+26
«FP11ECCS
«186PE+2?
1CT3E+R7

,1188E+00
LTULUE=RY
«2912E=a1
. 14BRE=Q2

¢« 29B5E+Q5S
o1181F¢+a6
f2USCE+DS
e 3679E+0P6
143B7E+ RS
2 4215E+06
o 3BBY9E+BS
1 1382E+06
o T902E+ 04

28419EwY
s 1677E+2Q
0»2437E+00
0 R966E+00
«3171E+0PO
,3APUE+Q0
«25S1E+0Q
(1841E+RA
«1837E+00
03393Em01
@

W UBUIE+ RS
« 1929k 406
¢t 4265E+06
2 697PE+AS
2 9356E+0Q6
2 1273E+07
2 1859E+ 07



€9

» 1 AUQESRT 2 1016E+07 «9871E+R6 «9539E+LS 1 9162E+026 s 87U5SE+DS
«8288BE+06 «7795E+06 « T269E+0B6 o6TITESBE 2« 6141E+06 20 S54LBE+AS
24943E4C6 «U4335E+06 «3730E+06 «3136E+06 0 2562E+R6 «2B18E+Q6
«1515E+06 2 1062E+06 o6737E40S e 3613E+05 «1386E+ES e 2828E+04
0. ﬂ. G. a. B. ﬂ.
2. B 2,
AVERAGE BETA ENERGY = «3833E+07
«T28RE+Q7 .8C00E+n2
BETA SPECTRUM
«1330E+020 «1871E+PQ 2U4T6E+RR e 3127E¢AR 3815E+00@ «US36E+0Q
o52R3E+02 26ASIE+RD 2 6833E+00 « T624E+QD ,BUPRE+ED «9214E+0R
«10PPE+Q) o 1ATRESDY o 1155E+01 e 1230RE+0Y 130G2E¢CY e $372E¢2
1439E 400 p 15A3E+AY 2 1564E+01 16217 +01 J16TUESEY e 1722E+04
«J1T67E+RY o 1806F 40 1841E¢+01 e 1872E+04 o 1897E+RY 1917E+21Y
2 1933E+01 » 1943E+0] e 1948E¢QY «19UTE+0Y e 1942E401Y «1931E+R1
+1915F+0Y « 1B9UE+DY «1BHSE+0Y +«1B38E+31 e 1803E+Q) 2 1763F 401
«1719E+01 f671E¢01 «161RE+NY e 1562E+01 «15A3E¢+E s 1UNCE+DY
2 1374E+DY «1306E+01 s 1235SE+0Y «1163E+0} JC88F+21 e IP13E+01
«9367E+00 «86R1E+0R « 7R3ISEYQQ «TRATSE+VD «6325E+0280 5592t +00
«HBTSE+OR 2 4185E+00 2« 3S27E+00 +290bE+20 «2328E+20 «1798E+20
e 1324F+00 «9114E~01 «S6TSE=DY +2889E=0] W 1127E=03 2 1624EwQ2
. ﬂ-l a'
BETA ENFRGY SPECTRUM
«7032E+04 «2852E+05 «62UAE+DS «1100E+26 «1722E+26 0250 1E+26
«JULPE+RS JUSULF+06 :SBIUE+DS e T2UQE+Q6 +BBUTE+RS «1260E+07
s 1251E+07 s 14S6E+AT7 «1675E+07 « 1906E+D7 «214GE+RY e 2UBRE+NT
s 2663E¢87 0 2932€+047 o 3206E¢Q7 « 3485E+27 2 3766E+27 s HULARESDBT
n4328E+07 2U6QTE+D7 JUBBREYOD7 « S1UBE+AT «SURTESRT e S6ST7E+07
«5895E+07 «6119E+07 6330EYRT «b52IE4BT  L,6699E+27 e 685SE+R7
+6991E+R7 o TIAUE+DT «7195E¢027 0 7261E4+07 s 7302E+QT W T31TE+Q7
» 1325E+07 e T26TESRT 72001 E¢RT o T10BE+DT7 «6987E+27 «6839E+C7
26664E4+27 p 6UL3ESDT 0 6237E+07 «S9R6E+87 «ST13E+27 ¢ SUIBE+DT
o S1RUE+R? cU773E+07 JUL2EESDT dUOBLTESQT e 3699E+27 0 3325E+027
«29USE+07 0 25TUE+DT « 220UESDY e 1BUSE+BT o 1SULESRT W11TTE+A7
.BBARE4N6  (61UGE+B6  ,388SE+@6  ,20T6E+B6  T7937E+@5  ,1158E+@5
ao 0. 0.
AVERAGE RETA ENERGY = »3328E+07
TOTAL RETA SPECTRUM
0 22U2E+RD «3120E+0Q0Q JURBIE+QR «50398F+00 W 6151E¢€9 e7230Ee00
#B323E+00 29419E+EN 2 1051F+0Y s 1159E+2Y e 1264E+2) o 1366E+2]
s 1465E+01 + 1599E+01 s 1649E+RY o 1T3UE+DY «1814E+02Y 18BBE+DY
0 1956E+D] s 2019E+0} W 2RTTESRY s2129E+01 «2175E+01 W2217E+01
0 2258E+01Y s 22RTESDY s 2317E+DY e 2343E+01 s 236SE4+21 1 2383€+01
«2395E+01 J2UPPE+AY 0 2398E+2 «2389E+01 23TUE+RY e 2352E401
«2324F+0y 0 2289E+01 s 22H9E+DY e 2202E+0} «2150E+2Y s 22938 +01
«2A3IRESDY e 1963F+0Y «1891E+0Y «181SE+QY « 1736E+C1 216536401




%S

«156RE+A1 «JURRESDY «1391E+01Y 1300F+0AY 1709+ 1118E+01
«1P28E+Q) »9382E+00 2 BUGSE+OD s 762PE+00 b763E4020 e 5929E+020
«512SE+00 «U3ISRELPR « 3635E+00 W 2963E4+020 2 2349E+20 «1801E+20
» 1324E+00Q s 911UE=QY «S6T5E=01 21 2989E~01 «1127Ewe) s 1624E=02
. @ 2.

TOTAL BEYA ENERGY SPFCTRUM
« 1183E+0S S UTSTESAS 2 1029E+06 o 1793E+06 e 2T1T6ESRE 0 39RS5E+06
«SULBE+QB : TOT3E+D6 «8942E+QS J1121E+0T7 o 1328E¢07 «1572E+07
» 1832E+07 2 210C6E+0T7 0 2392E+A7 « CORBE+QAT «2993E+R7 e 3I0UE+RT
« 3620E+07 « 3938E+0Q7 W U25TE+A7 J4S7TE+A7 JU489SF+R7 «5210E+D7
»5523E+A7 «5833E+07 H1UQE+RT «bUUUETRT OT42E42T7 s TR31E+07
» 13GLE+Q7 2 7559E+07 s TTS3E+QT «B2NUELAT ,819CE+Q7 «835CE+B7
+BUBRE+QY +8S8SE+Q7 «8658E+07 «8699E+07 «8TABE+CT «BOBUE+AT7
«B628E+0Q7 «8538E+Q7 «BUIUE+DT «82S8E+R7 :8871E+07 o« 7B52E+07
< T6R3E+Q7 o T326E+Q7 a TA23E+QY7 0 6696E+07 2 63U7E+CT 2 5981E+07
«S6ARESRT »5206E+27 W 4799FE+07 «U3B1E+B7 2 39S6E+R7 0 3527E+07
»3102E+Q7 1 2680E+R7 22715407 «188LE+AT e 151SE+Q7 0 1179E+07
2« 8800E+Rp s 61UJE+QE « 3885E+06 «2876E+06 2« T93TE+ES «1158E+85

8. 2, 1S

YHE SUM OF THE BFTA ENERGY SPECTRUM 1§ «+3187E+09

NORMALTZED TOTAL BETA SPECTRUM

--'.---.-.--'-....------.--.-—
2 22U2Ew02 0 312PEn~G2 «U0B3IFE=02 «SPGBEeD2 e6151EwP2 o 7230E=R2
«BI23E=02 2 9419E=02 2 1PS1E=0Y e 1159E=01 «126UEwC1 e 1366E=01
. 1465E=R «1559E~01 s 1649E=NY e 1734E=0] «181UE=C]  1888E=01
0 19S5HE=Y e 2019EwAY W 2ATTE=DRY 22129Fe01 2175E=2Y 02217E=01
«22SUEwRY e 02RTE=0RY e 2317E=0} «23U3Fen «2365E=01 0 2383E=0}
»2395E=01 2 CUARE~NY e 239BE=Q} «2389E=N1 W 237UE=01 W2352E~0}
e2324Een1 «2289E=01 e 2249E=D1 e 0202E=01 e 215CE=21 2 CP93E~AY
2 2A30E=01 s 1963FE=01 «18G1EmQY 2 1815E=01 W 1736E=01 e1653E=01
e 1568E=01 » 1UBDE=D1 o 1391E-01 o 1390EwD] e 1209E=0 o 1118E=01
» 182RENY «9382Eaf2 «8U9SE=Q2 2 1620Ew22 216763EwB2 ¢« 5929E=02
»5125Een2 o« U3SBE~A2 0 3635E=02 e2963Ew02 s CIUGE=R2 «18P1EwD2
o 1324E=R2 «911UE"E3 «56TSE=R3 e 2989E=Q3 W 1127E-23 1 62UE=04

A, Ae e,

NORMALIZED TOTAL BETA ENERGY SPECTRUM

.--...-.-...---.-.--.---.----.---..-.
»1183E+03 s 47S3E+R3 o 1729E+04 e 1793E¢04 2T76E+BU 0 398SE+ Q4
-SUIBFsQY «TAT3E+ QY « B9URE+QYU «1101E+AS « 1328E405 « 1572E+4@5S
«1832E+0S e 2106E 405 2+ 2392E+0S  2688E+0S 1 2993E¢+ES 2 3304E+BS
«362GE+RS »3938E+0S «U425TE+BS J4ST7TE+AS «4895E+LS «S521CE+@AS
«5523E+05 «5833E40A5 «614BE+ES sbUUULE+BS e 6T42E+ES « 7031E+0S
. 7130ULE+RS « TRS9E+0S « T793E+0€S «RARUE+LRS s 8190E+RS +835C2E+0S
»BUBRE+RAS «8585F+0S s 8658E+8S +BH99E +AS «8708E+0CS o ROBUE+QS
» 8628E+P5 «853RF+AS «RULUF +AS «8258E+0S «B2TLE+ES « 7852E+0S



gs

JTOR3E+AS  (7326E+D5  ,TA23IE+NS
,S6RBE+AS  ,52B6E+NS  LUTIFE+9S
LJ10PE+QS  ,2680E+PS  ,2271F+@S
«BBBRE+RU  ,6149E+04  ,3885E+04
a' 0. ﬂ.
TOTAL BETA ENERGY EQUALS ,3187E+07
E®BETAINWYUTZ  ,6912E+B7
F=BETA= ,3211F+07
E«NEYTRING= ,3701E+07
Q82  ,6912E+07
(1 o EwBETA / ENERGY=SPECTRUM»SUM) X 100 = »,7458E+00
GAMMA SPECTRUM
LA R A XX XA X L XLy
NORMALIZATION FACTORs ,1142E+00
NO, OF POINTS= 9
E-GAMMA  REL INTENSITY 1c¢e
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«B15SE+26
JBIRTF 406
«IN2TE+D6
JIBT6E+RY
JIRRGELQY
+15U1E+BT
J1T1BE+QY
.1731E+07
s 1896E+07
«2355E+07

REL

J7128E400

INTENSITY
LARANE+02
L2160E+02
J102RF+03
. 12PPE+Q2
~3280F+@2
L3200E+Y
L1520E+02
JUNBAE+M2
J1120F+02
JUBPPE+QY
JU56QE+A2
.504nE+Q2
J6UABE+QL

GAM
]

VDIV

BV

1cC

MA SPECTRUM

[ ]

«6576E+02
e 3682£402
o 1726E+01
0 S680E+01
+65T6E+Q Y
«1286E=04
«8992g+¢00Q

2,
.1020E+02
16278E+02
2 974S5EwQY

2,

0 3986E+31%

1 2172E402

» 1UBRE»Q2

«J014E+Q0

e,
1 2389E~04
WU4265E4+00
«6U39E+01

ul
«18ATE+D
«1921E+02
2 5372E~01
«J36R2E=02

2O VSORNNONVNRROINAD

Ee
e 1276E=022
2 71603E+01
« 3853E¢@2
«1152E-03
s 93UGE+DY
«3703E+01
W61U2E+RD
+HB33E=Q4

9.
2 H232E+01
s 3U96E+R2
o 1084E+B2
«3PSTEwDY
12593E402
s 155uE+00
s2213E+D1

«2352E=@2
s 1736E+002
s 363GE+RY
1435E+CQ
J121E¢0¢
e 135202
s 1U20Ewp?
0 2513E+021

SN

[\
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GAMMA ENERGY SPECTRUM

2, P 2, e, g, L6655E+23
22199E408  ,5494E¢@7  ,1045E+@2  ,60@9E+B3  ,22B2E+07  ,9896E+87
. 229UE+08  ,U225E+@8  ,3PB3E+Q6  ,SBRUE+BT  ,288QE+@8  ,31BIE+Q7
L1596E+87  ,9SPRE+AS  ,66R1E+07  A142E+P8 L 1227E+08  ,16BTE+D6
1796E+83 @, 3, +1585E+83  ,U4357E405  ,1653E4Q7
JROO2E4QT  L6277E+B7  (1637E+B7  1S66E+A8 L ULUTUE+@8  ,240QE+@8
. 1207E+08  ,4UP7IE+B8  ,3698E+@8  ,73I1IE4BT7  ,3147E¢B6  ,2946E+04
227326482  ,3220E+B4  ,1195E+4@6  ,1397E+@87  ,S146E+@7  ,5969E+07
.2181E+87  ,2509E+B86 ,9095E+@4  ,1@3BE+Q3 4@, 2,

@, e, 2, e, 2, 2,

a, 2. 2, e, e, 2,

P, . e, e, . 2,

2, 2. a, a, ¢, 2,

2, O, 2, B e, 0,

e, 2. e, 2, e, e,

Ao e, e, e, 2. 2,

Q. 2. e, e, 2, e,

9, 2, 2, 2, e, a,

e, 0, 2, 8, 8y 2,

e, a, 2, e, 2. 2,

2. P, 2, 2. e, 2,

2, 2, A, 2, 2, e,

0, 2, 2, e, e, e,

a, 2, R 2. e, e,

e, 2, 2, e, 2, 2,

THE SUM OF THE GAMMA ENERGY SPECTRUM IS JU201E+E9
NORMALIZED GAMMA SPECTRUM
L L X L L L LY Ly L XX XX X ]

2. 2. 2, 2. a, J16TTE=gY
JUOGBTE+EE  ,1215E+88  1703E=06  ,9N06E=B5  ,3B16E=D] ,1237E+@0
W2625F400  LA4U7SE+AA  ,30UAE=RR  ,SU42PE=81  ,2492E+¢88  ,2594E=g1
2 1230E~01  ,69U6E~A3  (459BE=B1  ,27UBE+Q@  ,7728E=Bl L, 10P23E=Q2
.6374E<d6 @, 2, WB21UEwB6  21T9E=B3  ,7990E=@2
LUPUOE=BY  ,2BU41Ewd]  ,T1BPEwP2  ,6664E*R]  1BUGE+RD  ,9639E=p1
LU687E=B)  ,1SUBE+B@  ,1369E+00  ,2639E=81 ,1108E=02 ,1R12EwC4
(9164EwB7  ,1B55EwB8  ,3B29Ee@3  ,4378E~R2  ,1578E=Bi ,1791Ewd)
L64B9EwB2  ,7227E=83  ,2568EwB4  ,2875E~26 @, 2,

2, 2, 2, 2, . 2,

0, a, 2, ¢, e, 2,

2. g, 2, ¢, g, e,

£, @, 0, 2, 2, 2,

2, 2, e, 2. 2. 2,

e, e, @, ' e, e,

@, 2, 2, €. @, e,



¢9

2,
,1567E+06
L 1635E¢06
L 1136E+05
, 78G9E+20
L6175E485
+BSSUE+ES
J194TE+29
. 1554E+@5

P
«39146E+05
(3IP12E+06
J6TT2E+83
P
LUU7SE+0B5
+2903E+06
«2295E+02
. 1789E+24

TOTAL GAMMA ENERGY EQUALS

DI INES

e

VDDV NAIINIOID

NORMALIZED GAMMA ENERGY SPECTRUM

.-v-.----p-------q.--'---..--r--

(]

(TU46E=D1
«2197E+BU
JU7BSE+OS

[ ]

sL116TE+QS
2 2636E+26
5520E+03
«6UB3E+D2

+2995E+07

.
g4283E+01
s 4194E+BS
¢ 2953E+0B6
o 1129E+CY
.!1165006
¢e5213E¢0S
«9961E¢0CY
WTUO2E+Q0

e,
2 1570E+05
«2NS3EFRG
«8695E+@5
« J1@SE+B3
«3189E+06
s 2243E+04
« 3668E+85

JUTUIE+DY
¢ TES4ESPS
1 2267E485
1202E+04
«$179E+0GS
W1711E406
«2100E+Q2
«U4254E+0BS
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ETGz ,2995E+Q7
gI1¢c= o,

ETR= ,299SE+a7
ON=  ,7R9UE+n7

CALCULATED ENERGIES (ENDF/8)

AVE BETA= ,1B19F+P7 ( .1B19E+2T)

AVE TRANSITION Ex ,299SE+87 ¢ .2995E+07)
70T GAMYAS 299SE+@aY

E«NEUTRINO= ,2280E+07

CE= @,

FRAC CONV E QOF TOT TRAN= @,

Q= . 109UE+QAT( ,T20QE+AT+/» 2,7778 PCY)
FOs «, 1477E=01

Q DIFFERENCE IS WITHIN UNCERTAINTY



APPENDIX D
SAMPLE OUTPUT FROM THE FPSPEC PROGRAM
BETA ENERGY BOUNDARIES (EV)

L9

a1220RE+ AT
o 1SAPCESET

L126502E+Q7
. 155PAE+07

L 139006407
L16P0RE+AT

2 1352PE+Q7
16500E+D7

J14BCAE+RT
J17POPE+RT

3. L10000E4 g J2PABPESDG L30RGPE+B6 JURBACE+D6 SARDPE+PH
,60000E+06 L7P0AAE+Ag LBONNPE+ NG WSPRPRE+6 1N0ACESRT L 11000E+C7
12P0PFeQ7 ,13007E4+07 JJURARE$DT S 15P0VE+AT ,16P00F+A7 W17P22E+R7
J1800CE+RPY L190PE+Q7 L20B0RF+AT +2100PE+RY ,22000F4+07 W 230RCE+DT
L2UPANESPT L2500RE+0Y ,2HARRELBT L270RCRE+AT .28020E+07 W29PANELRT
32002E+07 L310NRELAY . 32000F+07 L330ACE+AT W 3H0RAE+BT 2 35ANRF+07
C36INAESRT L37000E+0Y L 38000E+07 L 39RBRE+AT JUNORPE+OY LUINNAF+RT
LU2NADIESRT LU3NRBE+RY ,LUUBRRE+RY LUSPARE+RAT JUPPNEDT JATRRCESRY
LUBRGRESAT LU90ARE+RT .SA00RE+QT «S1AQAE+RT JS2PAUE+AT S3IRAPE4RT
JSUAPRESRT .5SAAAE+N? LS6ANAESRT WSTARCESDT ,58QAME+AT .S9UARE+E?
L6ARRRAE+DT ,61000E+A7 L62N0RE+AT L630CBE+RT COLNRRELBT (6SABRE+RT
L66020E407 L6TIAPOESRT L68R0PE+07 »69NBFEDT JTABCRELRT CTLiRARE+QT
T220QE+07 .73000E+a7 JT400RE+D? JISA0AE+QT

GAMMA ENERGY BOUNDARIES (EV)

e, .58MA0E+05 J1PP20E+06 ,150QRE+Q6 «270@RE+M6 «250BUE+E6
L3RAARELDS .35200E+06 LUNPAREYAS JUSANRELBE ,5A0AE+06 ,S5AAAE+06
LONANRELNA L650PNE+ R4 L70R0NF + 04 «TSOPRE+D6 LBRNOOE¥06 LBSNANE+E6
LARAQBE IS .95000E+Pe JAReARELDT L 105CRE+QT L 118RAE+AT s 11500E407

2 1USPGE+CT
0 17500E+€7

JIRRPPESDY .185MAE+07 L19P2PE+@T 2 19500E¢07 L2HARRESRT »2ASARE+CT
L2100QE+0T L2150CE¢D7 L2200CF+07 J22570E+eT 2300PQE+07 L 23500E+R7
L2UPPRESQAT L245ARE+NY L250naE+QT L2550%E+@7 W 26@N0ELQT L 26500NE+0T
L2TRNPECRT L215PPE4 AT L2B30AE+0T W285CUE+DT C29PPRE+07 L295PRE+RY
L3COR0E+NT L30524F + @7 L 31BBRE+RT L I1SARE+RT J320PNE4UT L 32504E+R7
3322RE+07 L33507F+07 J3UBAAE+DT «34SBPE+AT . 35000E+7 W 355PAE+2T
< 36007E+RT .36500E+07 ,3700PE+a7 L375PNE4QAT ,3RANNE+QAT «38SCUE+RT
L3070AE+ Q7 .3950NE+AT LUrorpE+aY LURSARE QT LULPORE DY JU1SERE+CT
LU2200E+07 JL2S0AE+RTY LU30a0E+07 JU3SAAEDT JUUDLPELDY LUU5BRE¢ET
JUSANAELAT LUSSARE+RT LUBRANELAT JUGSARESQT JUTANAE+DT JUTSAMESRT
Lu3peacen7 LURSACE+RY LUONBPF AT L UISLAE+QT SANPAE+RT ,5A500L 407
JSIAPPES AT .515R0E+R7 LSPPRBE+RY «5257RE+RT ,S320E+RT »535ARELLT
LSUACAESQT? LSUSPOEAY ,5500AE+A7 W5SSARE+AT JS5600PE+AT L5HSURE+RT
,S7P00E+AT LS7SAPE+QAY LSRANQAE+RT 2SRSANE+RT ,592PAE+Q7 ,59507E+LT
NYLELIZY ) ,605MAE+QY Lb12RADE+QT LHLISRRE+DT W62000E+07 W625ACE+R7
,630PAE+AT L63500E+07 LOUBNOESDT JOUSARESQAT L 6SARAE+BT «6550AE+QT
L6LRAREQT L6650AE+07 L6TDARE+RT W6TSARE+DY J68APUE+AT . 6B50AE+QT
W bIACAE+AT .695APE+07 LTCRRRE+RT L 7ASBAE+QT 710aRE+R7 W 71S0CE+RT
,T2A0AE+0T L72520E+07 JT30N0E+07 L 13SEAE+RT ,TUNGAESRY WT4500E+07

«15022E+07




89

WSRPAAE QRS
L 11BA2E+M6
WI172RBE+ RS
J2HP20E+06
2 35AARE+P6
JUUNCRE+RS
+O3ACAE+V6
«H5RACEL NG
JI1TCRRE+RE
L89CA2E+06
W 17°6PE+Q7
«11720E¢R7
o‘3u805§07
2 16230E+07
d1758RESRT
«19982F¢¢7
e 22380F 427
L2U980E+Q7
»2798UE+G7
+ S11ARE+QT
+3UTBCESAT
¢ 3B33PEERT
CH2UBAESQT
2LH6R2ESRAT
«OPIRAEHNT
s SSTRAAE+AT
s 6ATARRE+QT
L0618PFE+Q7
+T19RGE+Q7
«T78982E+07

TOTAL BETA

«2P3PGE+L9
W226T1E+19
»1530UE+19
«99RASF+18
s6293TEC LB
e 3652°2E¢18
s 16575E+18
o STR20E¢7
W 22U3GECLTY
«62998E+16

SPECTRUM AT

L6ANRRE ¢+ 5
L12000F+0s
. {RSAPE+QS
»27SPAF + 86
<365PAE+ Qs
L U5SNAE+ Q4
.55ANCE+04
<bTANRF+Ag
J790RAC+Cs
9I1PA0E+0g
<1AUBRE+BY
. 12C20E+ 07
+13820E+07
«15620E+07
<1BP2PF+RT7
JORLR2NEC AT
L228202+07
.25522F+47
L2B52RE+RY
.31827%E+27
.3542PF+ Y
,397323E+07
LU322% v 07
LUTU20E+DY?
.5182%E+27
. 56620FE+07
+6172CE+27
L6712CE+Q7
.73022E+07

,22104€+ 19
,197@4t+ 19
»1U366E+19
,9275TE+18
«328AAF+18
~1U332E+1R
LUR2\BE+17Y
»18924E+1Y
LUBR33E+ s

EXPERIMENTAL GAMMA ENERGY POINTS (MEV)

JTPPARRE+0S
,1372PE+ Q6
J2PPBRE+RS
.290CRAF+Bs
,38000E+06
JUTANBE+26
5TNPARE+ MG
JHOBBAE+NG
,B1A%AE+R6
J93PRAETRH
, 12760E+Q7
. 12288E+27
L 14080E+07
L 15980E+07
«183R02F+ Q7
LCPTBRE+RT
,2318RE+AT7
. 2598PE+07
«CRABBE+AT7
0 32380E+RATY
« S59BPE+Q7
L 396RAE+AT
,U3IRRQE+37
JHUBABAE+NY
.525RAE+A7
,5738RE4+A7
,62580E+07
Lb7980E+AT
. 73980E+07

.l9u700E+03 SEC,

(P29UR2E+19
J1BR3GE+19
L13U27F4+19
.B6179E+18
J531ARE+18
(29241E+18
L1206PE+18
LU1U90F+17
L15786F+17
L36360E416

TOTAL AND

+8P0PAE+ QS
2 140RLE+QS
s 2ISRCEYNS
« 3BSARE+ 26
2 395ARE+P6
»ABSPOE+ 06
«S9NAREYY6
s TIRCAE+G6
+B3INPAE+AS
s I5PNCEY QA
lll?aﬁffe7
2 12620E+07
o {4U2BE+B7
2 16U2VE+DT
s 1RE2AE+Q7

«9RRIRE +BS
«150PPE+06
W 23RAREL G
s 32PPAE+ Q6
LU10CAE+RS
«SA0PRE+BS
«610CDE+RH
«1330RE+A6
2BSARRE+Ub
L9750RE+76
'112QQE+Q7
+ 12880PE+27
+14680E+Q7
+16TARESAT
191RRE4AT

2 2122¢E+R7 JP1SRRESAT
W 23620E+07 C239RCE+B7
W 26520E+AY ,26980E+Q7
«29520E+Q7 1 29980F+AT7
. 33C2RE+Q7 s 33580E+07
«36620E+07 W3I718PE+Q7
LJURURNE+DT LUIRBAE+RT
LLUERUE+DT LUS28RE+QT
LUBB20E+AT CUGUBPE+RT
o S342PE+Q7 JSUIRAE+QT7
L58220PE+07 ,58980E+27
W 63520PE+07 LbUIBAE+BY
L69N20E+DT L 69980E+R7
2 7SN20E+R7 «75980E+07
,184700E+P3 SEC,
0 22955E+19 s 22398E+19

s 1BA23E+19
212U91E+19
e TORTRE+ 1R
s UBLURE+F B
+25860E+18
»10P72E+18
» 35A53E+17
o 12926E+17
2 26917E+16

o 1716CE+19
«11592E+19
e 73926E+18
dHU3T2E+ 18
e 22OTUES18
«8342SE+17
s 3NBQQE+17
s 18372E417
e 19033E+ 16

DECAY

JIPARRE+R6
21 6AVAE+Q 6
e 24500E+06
0 335CPF+P6
«U2SAPE+AB
«SISUNE+RS
HINRAELLH
«150C0E+P6
+B7ARUE+P S
J1002PE+R 7
o 1152CE+0Q7
» 13220GE+07
« 15C20E+27
2 1727RE4C7
s 10620E+07
«22A2PE+Q7T
W 2UB20F+27
aCT7520E+R7
2 3PE2RELRT
d JUR2PECRT
«e 37R20PE+R7
a4182GE+27
WH6R2CE+CT
»50220E+07
«S5N20F+@7
«D9Q2%E+ 27
«65320E+07
A T1020E+A7
e TT020E+QT7

(RETAS/SEC)

1 21612E+19
0 1624NE+19
21B76PE+19
,68281E+18
JURIBPELLB
2 19665E+18
«6878B3E+L7
W 2OUZREFLT
e8151RE+16
s 12636E416
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. 788902E+15
+11620E¢19
< 12200E+13

TOTAL BETA

2 1A322E+18
»13428E+¢19
«19122E+19
« 1RUSEE+19
o 15416E+19
o 11136E4+19
261567E+18
s QU22RE+18
JI08RPESL8
e 34326E¢17
LUTHISEC16
« 17P7R8E+1S
o« 13685E¢+13

LHB1BOE+1S
.ASUI3E+1y
«15557F+25§

ENERGY SPECTRUM AY

. 33262E418
~{U47T1E419
«19387F+109
~JRARZE+ 19
L14763E+19
<12331E+19
»S3T3ICE+18
.2P97RE+18
.93656E+17
2 26T60E+ 17
.29616E+1p
«ST6UBE+ LS
~1142RE+Re

TOTAL GAMMA SPECTYRUM AT

s 3TUIEF1Q
s CL165E4+19
LOPBLIF419
2 1TORTES 9
W6IBRIES1B
JSUPITE+ R
«2UO0UEY LB
«1PR16UE+18
« JRALIQE+ 1A
s 17529E+18
e S6993E+17
«1UR2IE+18B
» 1516RE¢18
,27395E+417
e 7125C3E447
2 17753E+17
«17S79E416
,BT78SUE+1S
26B8E23F4 16
«106R2E+ 1S
JAUNGIE+ 1Y
o 32834E+1S
o 1397SFE+ 1t

oD

~OU139E+19
.1594RE+1Q
«12123F+19
.1810A8E+ 19
~.1125¢E+19
LU235UE+ LR
.23U412E+18
J19427E+ 1R
.1BARSE+ 18
JUT110E+ 1R
«5S397E+17
»16328F+1R
«QUR53E+1TY
«32851E¢17
«6B23RE+ 17
~17614E+LT
«13934Ev 16
L11603F¢1Y
.53658E+16
«19173E+ 14
.228R3F+ 15
.12760E+18

2.

A.

g‘

o 3A139E+1S
,SRESBE+LU
«D2U3TE+GY

«194700E+@3 SEC,

oS5T7386E+18
» 162C0TE+1(9
J19UK2EHLD
o 17661E+19
s 1UPRBEHLQ
s 9501 3F+ L8
JUBbUIBE+ LR
< 18USRE+LB
W 13696E+17
JCPASURE+1?
«18826E+16
pUA133E+1S
« 39QQAUELOS

«19470RE+03 SEC,

J96633E+18
L19187E+19
W 23971E+19
J11NR3EYLIO
o 15862F+19
. 35990QE+18
.05T23E+18
221%6E+18
+2T1972F+18
J1324kF¢18
LU9969E+17
«13814F+18
.S5S196E+17
J6DT36E+L7
LBUBS3ESLT
«21590F+17
221713E+16
J1P20UESLT
. 38371E+16
,2Ud9QE¥L3
,U5UG%E+1S
« 38599E+14
B,
2,
1

TOTAL AND

0 22938E+15
2 36352E¢14

+BATI6ELLB
L17115E419
s 19354E+19
2 17169E+19
«13375E+19
+B6608E+18
239770E+ 18
2 16309E+ 18
W 665USESLT
o 1S469E+17
2 1U4563F+16
0 2R261E+1S

1 20927E+19
s §97Q0NK+ 19
s 75825E+18
2 10128E+ L9
113418419
239653E+18
a34355¢€+18
2 2S5ASHEFLS
«31242€+¢18
L11P95E+18
L4auT70E+L 7
a12119E+18
«U3IP2E+L T
0 1B37PE+18
JBTULUESYLT
o 1901 T7E+17
«31317UE+L6
2 10NBHTE+LT
+83958E+12
s66129E+1S
0 8525U4E+L3

B

@

2.

TOTAL AND

0 18859E+15S
2 198U3E+ 1Y

2 184700F+03

s 10GT73E+19
W 18A11FE+19
W 19120E+19
e J6629E4+319
e 12643E4+19
2 7819UE+18
e 33775E+18
J14362E+18
WSUUZUESLT
.11128E¢17
«12160E+ 16
e 13414E+1S

.1847@RE+03 SEC,

JOPRTES L9
W6999UF+18
W 22BALESL9
d1100KESL9
.‘89@“5919
« J62BPE+18
«3B929E+18
e 239U2E+18
s 2181SE+ 18
+B2AUREFLT
¢U9592E+17
s 16G821F+18
¢ 39A9RESL7
e12512E+18
e 6°626E+17
«12118E+17
JUGUQRESLS
«9332SE+16
e 11556E+16
24U3U3ERL3
«TR193E+1S
0 13758E£413

P

2,

2,

SEC,

< 15078E+15
CTI2A1E+13

+11BBRE+1S
s 18H6Q9E+19
2 18823E¢+19
2 16RUPE+19
«1190A3E+19
»69786E+18
s 2853UEFL8
e 125UbE+18
2U359dE+LT
«e75146E+LE
«98752E+1{S
«SB8YCE+LIK

DECAY (GAMMAS/SEC)

e 23658F+19
«25335E+19
e1T123E+19
«a72772E+18
«124T6E+19
«3RR23IEFLB
0 20320PF+148
s2PQUTE+18
2 155SRE+18
+590P0OSE+17
0 85962E+17
e 17552E+18
e 32999E+17
e 10396E+18
2 32UBSE17
s 4G3RUEY LS
21 57792€4+16
«B81487E+16
WH165UE+LS
« 22560E+14
«SUU3SLE+1LS
e16224E+12

2,

2,

R

DECAY (MEV/SEC)



0L

TOTAL GAMMA ENERGY SPECTRUM AT

«21215E+17
«T7999E+18
J1P2922E419
LI5R23E+19
«85596E+418
LR2TRTE+1A
JUS611E+18
W3B6APES IR
JUS63AF+1A
JU776RE+18
L1 724FE+18
JUbh22E+ LA
«SUG9LE+18
«108752E+18
J3CATUES)S
JPA3ULESYT
,BUB32E+16
JUSP33EHYT
2 3721TESLT
W611TAE+LS
+SCHURE+LS
219503E+16
¢ 92609E+ 1
0.
e,

TOTAL BETA

«82235E=03
«83539E~-p3
+H1828F=03
LUr321Ee03
.256255'93
J68172E=04
«23R36E=DU
,9N6UPE=DS
1 25L51E=0S
31871 E=0b
2U6ESTE=RT
.“lEﬂbE-OQ

SPECTRUM AY

+J8I79E+1 A
.59RU1E+IR
~B1R73F+18
.1765hE+ 10
~JU3U3E+19
L66T7AGE+18
~UZRARES{R
~U2253E+18A
<U65UtE+t R
~U75ASE+ 1A
S17032F+18
.5511%E+18
~3UbULE+LS
«13A59E+ 1R
,2916RF+1R
.80SRLE+1?
L6T7939E+16
JbPAUIELLT
,29379E+¢7
~11072E+15
+13902E+16
.81366E+%5

0.

2,

A

L,B0299E~0%
«T96A2E=QT
LS8PUPE=R3
«374T3F =Py
.23395F 03
s 1 3253E=03
.1 9UACE=RY
.10U8KF =05
. 19U46T7E=Rq
+3JUSPHE=RT
+62RUBE=LY

JI1UB3IESLB
LB0973E+18
s 17377E419
11360E+19
«°P1P1T7TE+19
.58UBTIF+18
LU9S1TE+18
JUG25SE+18
o TR632F+18
J3TU21E+18
L,1561HF+18
JHTIISE+18
,2P56C%FE+18
JCUUUZEHLS
o J6SSBE+ LA
JI9RUBE+1T7
J1P6GUE+ LT
+63TT9E+17
«C12RGE+LT
L LU266E+1U
+2TBT0E+16
«2UT95E+1S
a,
a,
2,

.19470RE+B3 SEC,

,9268TE~03
JT6110E=03
JSURULE=QT
JIURLIHE=RY
L21U79F=03%
,11B13E=D3
LUBT22E~04
L 16762E=04
JH6IT75F =05
L 1U693E=AS
L12176E=06
,2369RF=R7
211BUE=17

TOTAL AND

,194700E+@3 SEC, TOTAL AND

e 37668E+18
+93061E+18
+SRTIRAF+IR
o 1ARTOE+19
e 15894E+19
W66U19E+18
«b7851E+18
+STNNSE+18
JRAUUNE+LR
231903E+18
2 14119E+18
2H211BE+18
W1b272E+18
W U22T3E+18
2 3R271E+ 18
2 9310CESL7?
Aa35511E+17
e 57336E+17
o 1324E+ LT
«HU93L1TE+1S
JUBBUIESLS
«55201E+14
@

Q.

/1

«92739E=03
e 72R10E«23
W 50UASE=03
e3227E=RAZ
0 19654E=03
s 10U44T7E=03
2UB6SIE=0Y
u!d“aSE'gq
2a522°2E=AS
2« {ABTUE=DS
20 9266TE~Q7
s 1UKBOE=QT

«184700AE+BG3 SEC,

«18470%E+B3 SEC, DECAY (MEV/SECL)

¢U42397E+18
«36837E+18
« 1882SE+19
o 12380E¢19
226933E419
W625RUES18
262633E+18
,55667F+18
o562A3F+18
«2399RE+ 18
|15902E+18
eH2°U6E+18
«14954E4+18
e51618E+18
«27707E+18
¢57269E¢17
0 20341E#17
2189711E+17
265012E+16
«26284E+14
2U3678E+16
W897T2E+13

WINURSE=RATY
a69327E~23
s 46831E«03
1 29866E=RY
e 17926E=03
2 16PREwAY
¢e33703E=04
¢ 12U83E=QY
JB1923E-0S
«7689U4E=06
«T61R9E=07
«76934E=08

1644776418
«JUBAREFLQ
s JUQRRE+19
¢8RS 12E+18
2« 15455F+19
W SUTYIEF1B
2UP163F+18
W U9752E+18
WU16Y3E+LS
s 17551E+18
,281UBE+18
262738E+18
o 12786F+18
JU3UAbES18
o 1US27E+18
2 23540NE+7
0 29332E+17
JU3798E+417
223632E+16
s 13478E+15
«JUIS1E+ L6
o 10669E+13

DECAY (BETAS/FISSION)

«87317E=C3
26561 1E=23
W U347 1F=03
0 27585E~C3
s 163P5Ew=E3
.79007E-Ga
e 27T78BE=P Y
,1@67UE-20
0 32933Ew0PS
e S1QUBE=RS
26091 4E~GT
2 2B765E=08
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TOTAL BEYA ENERGY SPECTRUM AY

LU1TRLE«NY
«SU2UE=N]
77253603
,7UST1E=D3
Lb22RPF=N]
JUUGF1E=03
L2UBT3IE«03
L9T7869E=04
. “39565‘60
o 1IR6TE=QUY
L 192695<05
.31223C0h
L 29772E=38

,13438E=03
2 59673E=07
<T832UE=DY
»73051E~N3
2506U1E=~AT
LUY1T3TE=03
L21727E=03
+AUTIRE=Tn
.37836E=04
.1RR11EmPy
+11965F=05
,23289E=2¢
+U6137E-1p

TOTAL GAMMA SPECTRUM AT

s TALUAF=P3
L97623E~03
«B33RBE=03
1600 20F (1]
28232603
L21936E-03
.10307E=03
, 733R2E=04
LT6227E=00
JTPRIUE=0Y
W23025Fw U
(566U3F=0U
«61279E =014
L 11068E=04
0 29327E=04
«71721E~05
LT1018Eerb
. 35579E« 05
,27723E RS
431556207
.33961E07
L12457E¢ @86
,S6460E=11
a,
2.

»97519E«0Y
JHUURE=PY
.UB978E=23
«731S7E=03
«USUSIE~03
e17111E=T3
COUSR2E~PY
. 784ARSEeRY
.691615-00
p2P380E=0Y
»65966E-04
«38¢7RE=QY
«13272E=0y
.2756RE=0y
T1159E=05
»S5629dE=RPp
cUbRTUF =05
«21678E=05
L77459E=08
» 92UUSE~QY

A,

a.

Q.

. 1947PRE+Q3 SEC,

,2318UE~Q3
«HUBOOE-RAT
«T8626E=03
o T1351E«03
.56906E=23
+« 383R5E=03
W 18752E=-03
JTUSHOFEe0Y
0 32197E=QU
.82981E»0S
L T6BSTE=NS
J1621U4E=D06
.15757€=16

194TRRE+AT SEC

£ 39739803
o TT191E=0%
2 96841F=0%
CuuT74E-03
L6URBAF=A3
0 1USUPE~NT
o 12392E-03
p 80U26E=VY
s 113R1E=R3
«93515¢=04
2CALARTE=PY
s 5SBATE~QY
«22299E=04
«2US3TE=0U
S34150F-04
«BT224E=05
87T721Eep
s49302E=0S
. 155A2E=0S
2 980UREmDS
. 183R1E~B6
2 15594UE~Q7

e,

e,

2,

o TOTAL AND

«32047E=D3
s6914SE~D3
«78191E~03
+69361F=03
»SUN36E=03
«34989E=3
16067E=03
L65ABTE=04Y
c26BBSE=0U
+62U9SE=0S
.56834E=06
 1P2USEC6

W BUSUUE=NT
2 79587E~-03
s 30633E#R3
2 UORRTE=D3
2U581BE=2]
2 16719E=03
«13879E=03
«12122E~03
0 12621E=37
s UURRIE=DY
.17966E'04
UBOH1E-NL
«17413Ew0U
W19V UE=QU
«35335E~04
sRAUGKUESRS
.125946-ﬁ5
«43904E~QS
095693E 06
p33°19€'09
e 26716E=0Q6
e 3UUURE-0A8

a,

Q.

2.

TOTAL AND

«18470AE+B3 SEC, DECAY (MEV/FISSION)

469 2FaR3
27276UF=23
o TT2UUE=RD
e67179E=P3
«S1@7RE=N3
e 13645E-03
W SRVP2E~DY
W 21991E~24
U495 TE«05
149127E«06
e SU192E=27

.184700E+B3 SEC,

2 76786E=03
«28277E=03
192115E~03
WUUL62E~DT
1 76355F =03
0 1U4657E~03
¢« 12495803
.°67265-¢U
oBAS1HE=RY
¢ 33145E=~04
0 2P035E=04
«S9RTHE=RY
«15795F=04
e SNSUGE-RU
0 48954F«dS
|1635“E.ﬂ5
0 37703E«Q5
2U668EE=06
W 17914E=R8
128357ER6
+55583E029

LUT799UEmR3
o T5UPUE~BT
2 767UKE=R3
s 6UBRTE=P3
¢UBARQE~Q3
«2R193E~C3
¢ 11528E~R3
e ODNEBHE=CY
«17612E=04
« 30BOSERS
1 20S2BE=CT

DECAY (GAMMAS/FISSION)

s 955 79E=03%
2 1023SE=02
s 691 7TE~C3
2 29399FE=~C3
WU42323E~023
212452F =23
«82091E=04
2 84626E=24
Wb2RG2E=CU
22383RE=PU
s 3UT728F=Q4
o 17Q10E=04
«13332€=04
WU199QF =0y
e 13116E=024
«319919E=05
e 23348E=05
e 32920E=05
e 16828F=0C6
s 91143F=028
22199NE=Q6
s 65545E~10

P,

2,

2,



R TOTAL GAMMA ENERGY SPECTRUM AT ,194702E+03 SEC. TOTAL AND ,1R47GME+@3 SEC, DECAY (MEV/FISSION)
LBSTATE=AS .73968E=0C4 LU46311E=BY «1521RE=A3 W17128E=03 s 260URE=03
+31511E-A3 L20175E=03 «32713E=03 «37596E=03 «1UBB2E03 $59006E=03
.52122E~-03 .33076E=03 IP203E=03 ,237U9E=A3 ¢ T6PS3E=03 C6R55PEwP3
+6IAUE~NS ~71330E-03 LUSBOUE=D3 L U395 1E=n3 JSRAC16E~03 TTUSULEmES
1 3USARE~RY .57945E=R% LBUORIF~QT W hINANE=RT L1PBRLEmA2 Lb2U39E=03
033846E-03 »26950E=03 (23627E-03 ,26A33E=03 ,252B4E=@3 S 221M3E-03
0 18427E-03 «17734UE-R3, L2UPAPASFwD3 W 27U11E=A3  25303E=03 J17A34E=03
«J859UFEeR] 1TAT2F e o 19899E=03 W23P3PE~RT ,22UR9E =03 ,20M99E=E3
,18:3UFap} . 18RA2FE=0% «28535E=03 32097E=A3 0 227P6F=03 J16811E=03
219298E=03 «19192E=03 L 1511AF=03 . 12RB9E=03 «96951E=04 ,IP9RSE=EY
«69650F -4 - 68RABE-AY (63VBTE=04 LSTAIRE=0Y  6UBNRE<0UY V11372E=03
» 18R3SF=N3 .2226BE=03 «19115E-03 S17B15E=R% (211P7E=03 L 253URE=R3
W22216E=03 .13996E-03 .83063E~24 «6573RE~0Y , 6081 2E-04 +S1656F=u4
+U3U33F=0Y .52'7§9E-0!u J98744E~04 «1707BE=03 .2“8535.@3 L 17536803
,12392F=2% L11784E=03 L14769E=03 e 15U61E=03 e11193E-033 «SR68TE=GY
L I2USTE=]Y . 32556Enny L4A338E=0Y «37612E=04 » 231 36F=04 »951P2E=0S
e JU2T2E=DS L2TULTE=PS «U32P2E=05 W 6266HEwBS ,82176E«05 . 11850E~04
«18193E=py L2U25TE=G4 . 25T766F=04 02316404 0 2HWB3E=DY «17694E=~04
J15036F0l .11869E=0y .B85671E=05 «53345E=25 «26264E=D5 W95UT2E=R6
«24712E-06 L UUT29E=07 »57635E~08 «19924E~08 (17618E=07 LSUUS1E=@T
2 2PUS1E=06 «56163E«0p . 11259E=2S ¢ 16499E-05 s 1 76U6EDS L 13797E=05
- 78789F=06 -32871E=06 1001 7E=B6 . 22301E=07 + 3626 7E=08 ,U31A2Ew@9
«37434E-10 . e, 2. e 2,

e, 0. a. Qe e, 0.
0. 0. a‘ 0. g. @.
FISSIONS / SEC = .247528E+22
RETAS 7/ SEC = ,082B766E+20
BETAS 7/ FISSION = ,173219Er01
BETA MEV s SEC = .536B54E+20
BETA MEV / FISSION = ,216886E%0
CINDER BETA MEYV / FISSION = .220944E~01 PERCENT DIFFERENCE = ,183656E+01
GAMMAS / SEC = ,58M429E+20
GAMMAS / FISSION = ,23449REw@l

GAMMA MEV 7 SEC = ,S80977E+2€

EXPERIMENTAL GAMMA MEV / FISSION = ,294231Ee0l

«234712E=01

GAMMA MEV / FISSION =




CINDER GAMMA MEV / FISSION = ,234867E=01 PERCENT DIFFERENCE = ,660528E=01

CINDER TOTAL BETA MEV / FISSION = ,296158E=D1 PERCENT DIFFERENCE = ,267668E+02

CINDER TOTAL GAMMA MEV / FISSION = ,298372E«~01 PERCENT DIFFERENCE & ,213359E+82

BETA COUNTY 3 163 »GAMMA COUNT & 172
RATIN OF BETA MEV # FISSION TO YOTAL CINDER BETA MEV / FISSION = ,732332E+@n
RATIO OF CINDER BETA MEV / FISSION TO TOTAL CINDER BETA MEV / FISSION & ,TU46Q34E+DC
RATIO OF GAMMA MEY / FISSION TO TOTAL CINDER GAMMA MEV / FISSION = ,786641E+00
RATIO OF CINOER GAMMA MEV / FISSION TO TOTAL CINDER GAMMA MEV / FISSION = ,787161E+08
RATID OF EXPERIMENTAL GAMMA MEV / FISSION YO YOTAL CINDER GAMMA MEV / FISSION = ,986122E+00
RATIO OF EXPERIMENTAL GAMMA MEV / FISSION TO TOTAL CINDER GAMMA MEV / FISSION
(EXCLUDING CONVERSION ELECTRONS)Y = (986774E+09

RATIO OF EXPERIMENTAL GAMMA MEV / FISSION TO TOTAL MEV / FISSION = ,125359E+0}

NB, TOTAL REFERS YO ALL 825 FISSION PRODUCTS, THE REST REFER TO THE 181 FISSION PRODUCTS

THE FOLLOWING SPECTRA ARE NORMALJZED TO THE TOTAL CINDER=CALCULATED GAMMA AND BETA MEV/FISSION
FOR ALL 825 FISSION PRODUCTS

NORMALIZED BETA SPECTRUM AT ,1947@0E+@3 SEC, YOTAL AND ,1847C@E+@3 SEC, DECAY (BETAS/FISSION)

€L

e 11272E=p2

L12194E=n2

W 12656E%02

a12663Ee02

0 12354Een?

.!1922E~22

»114023Eea2 L13873E=32 W 17393Eep2 2 99U22E=03 9UbLT7E=D 9 -
o 8UUREE=B3 + 79253E-03 JTUNTIE=RY »0B910E~DY :639ags-a§ Z§o§§é§-3§
.3?0586-03 W S51170E=3 yU475U1E=D3 s UUNBLTE=DS URTR2E-N3 2 37668E=23
.?;7an£-e3 2 319UbE=CT «P9330E«03 W 26837E=03 W2U478EwR3 «22265E~23
0 2P 1UBE=R3 .1AAGREQY W16131E=03 «1U266E=23 12508E-03 «1P8USE-03
293700y 7972650y 6H532E-0Y «55564E=Qy4 2 46A22E«04 »3T9UUE=CY
«31456E=04 » 266CPPE«Dy 22888Feny «19779E=n4 W1 7PUSE=0Y s 1USTSE=Cu
.12;775-00 L 1AU3E=py 2 872BUF=0S s 71329E«05 ¢57219E-05 W UUGTOE=ES
3UTS3E=RS .26608Ew05 . 2CA6IFE«BS 2L URUGE=GS v 105¢0E«B5 069706E=R6
.23?525-33 .is??gé-gg .;ggggg-ae s 12654E~Ab «1PUBUE=DD «83178E=R7
» - . - “p7 ()] HEw

Pl 47815807 :aa9275.17 2 2P6SUE=QY + 1A5S05E=07 039278E~08
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NORMALTZED BETA ENFRGY SPECTRUM AT

2 569U3E=~Q4
S TUETRE=R3
«18540E=02
d1P1B3ER2
«B50L3E-0T
«b1U3SE=RT
0 339bUE=NT
o 13364F=n3
JORR22E=0d
o 1BA36EwAY
22631 1F«0S
TU2638E=nb
LU06SUE«08

NORMALIZED

,B9UBGE=NT
e12402E~p2
e 17593Ean2
+B87693F =03
s 35R65E=03
L2TR65E=A3
e 12828E=03
2 9322UE=14
,QOQQUFOQQ
s 89962E=004
e 2925PE=04
. 17B8UBE=Y
o 1UPBRAE-QL
e 37257E=n4
'°1 1 1“6'”%
2 91221E=026
WkS11PFepS
«35219E=@S
LSUR23EwAT
,15825E=n6
«71726Em=11}
2,

]

. JR3UGE=-03
LALUBUE=DT
1 PAGSE=PD
.99751E=-023
«81439F =07
.56991E=A3
J296UNE=D3
~1UT762EwDY
.16338E=05
~318RR2F =g
“6300NE=14

GAMMA SPECTRUM

»123R9E=07
.A18U9E-N3
o62221F=13
«92938E=03%
221737E=07%
{201 6E-03
9972 7E=Ry
~o8U32E-y
«R3IAAIF =y
LUR3ITUE=-AY
«16R6RE~AY
«35A22E-24
w9A399E =08
,71515E=0¢
.505URE=05%
W271539E=05
.98U03E=A8
<1174UEwRp
65u88E=07

?.

ﬂ?

a.

AT

A
a
2

+31ASTE-B3
LBR3IASE~NT
AC736E=02
L9TUIRE=DT
JT17776E=03
L52U1UE=03
225676E=03
. 10182E=03
LU396UE=n4
C11331E=00
L 1P386E=NS
J22140E=06
W21516E=16

»19470PE+0B3 SEC, TOTAL AND

L 49595E=03
,98P63E=03
L 12303602
WS6ABIE=AT
LB1UUBE=R
L18UT1E=DY
L13202E=03
L11361E=03
1035603
L67985F 0y
L 256UbE=0Y
.7PA97E=N0
,2B3I28E=04
L31171Ee04
L43395FwAy
L1108 1E~04
L11146F=05
W62632E~A5
L 19693E=05
,12569E=08
.23351F=06
L1981 0E=07
[ ]

»

[ ]

.194700E+R3 SEC,

TOTAL AND
LUU3ATE~DT ,S55566E=A3
2OUULTE=D3 4 99359E=03
e 1P6TTE~A2 , 105URE=D2
W9UT1IIE~A3 L91733E=03
.73786E=03 W 6ITURE=A]
JUTTTBE=3 W43136E=n3
.21939E=03 W 1B63I2E~N3
.89968E=Nu ,79230F =04
«36712E=04 . 3NA20E=0Y
«85337E05 »61389E=DS
.BN338E=06 ,67882E=06
. 13935E=06 .73999E=07

I PTURE-Q2
.1?111E-02
«S51943E~03
+SB2PHE=N3
W 2A3SIE=R3
s 17632E=03
« 12859E=~03
s 16R33F=QA3
2 S569U3E~AY
«22821E~04
e 6221AFE =34
202121E~00U
e 5323UE~CU
JUUBACGE=QY
2 10222E~04
» 15999E=05
«55775E=BS
» 12157E=02S
«U3A0RPE=09
«33940E=0R6
«43755E=08

+184700E+083 SEC,

,97548E«B3
» 35923E=03
W 11702E=A2
«S6URUF=~RT
W 972RCE=D]
JRE62PF~03
s 1687UF =03
¢ 1228BE~03
+1P991E=-R3
JUR1ATE~0RY
1 2HUSPE-04
s 2ARKEE~GY
WOU21AE=RY
+ 32142E=04
062191E=~0S
e 2VW7B2E=DS
JHTB9T7E=AS
25931 1Fullb
«22758E»08
« 36025E=06
21 70612E=09

@,

8,

2,

.1BUTNOE+B3 SEC, DECAY (PEV/FISSICN)

e 65516E=0C3
s 102Q9E-02
+BRUJGUE~R]
«6S665E~L3
» SBUGRE=P3
s 15741E~@3
16921 1E=CU
s 2UVUGE=CY
2 4145SE=CS
2 SUUTTE=Ab
2 28031E=07

DECAY (GAMMAS/FISSION)

121U2E=C2
o 13IRA3E=C2
«87881E~23
«53767E=73
«15819E=0C3
2 1A429E=-0P3
2 1P7S1E=C3
,7984TE~CU
2UL118E-2Y
s FRPB3IE~VY
-16936F”?“
¢«D33SUE=CY
» 16662E=24
2253QUE~PS
»29661E~-E5
e 41822E=0S
«2137BE=06
s 11579€E=027
«27935E~06
+83267E=~10
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NORMALTIZED GAMMA ENERGY SPECTRUM AY

s {ARRRE~RU
LU4B932E=03
266215FE=0A3
«B1iINUFen]
W U393¢E=03
+dU2UAGF =3
«234B9%E-03
2 19R18E=03
223419E-n3
2 2US16E0]
LRRUAIF=-11Y
2 2302RFepn]}
s 2F223Ee03
LS55 1R3E =0l
e157U3F=n3
WU1P3UE=BY
2 43538F S
«2311PE~04
«191P1E-RY
e 2599UE=N6
s 1?23SE-NS
WU47530LetN
2,
2.

NORMALTZED SUM

o 13CS5RE=P2
JUIBTCE=02
JB26TPE=P2
»11R2BE=R1
L17204F 0y
W 1E863E=0Y
p2NU2TEenY
«2196UE=PY
223726FE=01
nCUKZTE=DY
025333 w0
W CHFUTE=QY
2 27512E«PY
«28566E=01

Z09306RE=RY
L38712t=01
~U2N19E-0Y
~9P6ITE=AT
+73613E=03
»3U237E=Q3
,2253NE~=3
s 216B6E=PY
«23R86E=0Y
L2UIRIE=D]
.282R9EN7
L17782E=23
“b670PUE=Ny
< JUQ70E=QT
L41359E=0y
«3JU86AE=NS
,3P816E=BU
+15078E=04
.56824t.=07
«71349E=Qp
LU1759E=Q¢
Q.
2.
2.

,5BB32F=p4
L41558E=03
L891R6E=N3
LSA3NUE=D3
JAATRTF=02
,30015¢%03
,25U11E=B3
,25279E=03
,36250E%0%
,19206F <03
L8R 1UbF=0Y
L2U2BUE=DT
, 1P5S2E=03
L, 125UUE=n3
L18763E=03
.51245E=R4
L SU4RBIELAS
.32733E=04
L IPRBUE~DY
.73218E=08
L 14304E=0S
L 12726E»26
7,
GP

GAMMA ENERGY SPECYRUM AT

,1MUB6E-AT
L16130F=)
JUS2T2E~R2
e 1733002
»1256UE=D1
»1738KE=RY
, 197R9Em~AY
LP2273F=01
n23972Ew0y
LPUTIUE=DY
«27125E~01
.27578E-01
«28716FE=01

,16369E=03
, 2P2RSF=02
,54190E02
,9756UEwD2
L13603E=01
,176B6E=01
L19343E-01
,20B897E~-01
,22566F=21
L2U162E=01
,2u795Ewu
, 25R59E =01
. 27230E-01
L2TTRUE»AY
L2B903E=RY

«194709E+03 SEC,

»19332F=03
«47762E=03
o 3P1TLE=03
«SS834E~0A3
2 8A0ISE«03
.3“08PE'@3
«34823E-N3
s 29257t=23
W U12RUE=Q3
s 1637UE~03
e 724b61E=04
221616E=03
«B83513E=04
221696E~03
e §96U2E=DT
W 4T7782E=04
s 79610E~0S
e 2942TE~04
e 67769E~0S
225311E-08
«2B961E=DS
02B8331E=07

B

2.

a.

.194708F+@3 SEC, TOTAL AND

+ 3STALE=D3
0 250N62E~B2
W5T2P7E~32
J17315E=01
s JULUIE=D]
d1BP2TE=DY
e 19691E~01¢
o 211ROE-DY
e 22979%E=7)
W 2UIPSE~DY
d2URBTE=AY
«PbRTRE=DY
273 UE~Y
02702160
2291 VE=-D

TCTAL AND

e c1760PEwR3
e 18906E=03
196616603
1635403FEeN3
«13823Ew02
«32120E=03
¢ 321USE=N3
o285 T7RAE«N3
. 288U5E=03
,12317E-03
«82078E=04
2681 HE=@]
JTETUTE=QU
«26UQ2E=03
o 14220E=-03
«29392€-34
0 10UURE-DY
+ 2551 3E«04
e 33366E=05
W 13490E=07
2241 7E=05
WU46BT7UE-28
8,
@,
2,

WS7461F=03
«26952E=02
V66BEERDR
1UISPEn
L 15R26EwD1
,183UBE~RY
W2AN12E~01
,21475E=01
 23267Ew01
(2UUU9E=DY
,249U0E=01
W 263U3Fa
W 27391E=01
\28186E=A1
«29242E=01

«33092E~83
¢ TUGGKIEmE]
2 16922E~0G3
2 43RARTE~PD
0« 79322F=03
s 28QTQE=~Q3
0 21639E~03
0 2553ut~2%
W 21357E=23
2 9007TTE=RU
1UU4TE=RT
s 32109E=03
065623%F=024
0 22277E=23
« TUSSSE=CL
W1PRB2E~QU
¢ 150SUE=-RY
2 22479E=0CY4
s 12129E~0S
a69174E~RT
e 17527E=05
2 SUTSH6E=E9

ﬂ.

C.

2,

«184TURAE+R3 SEC,

«90552E~#3
s 7USHIE-E2
s 11389E~01
e 18629E~01
«2P229E=01
221730E=2]
«23U4R1E-CY
0 2U839E~21
0 2ON9UE=L
e 2666SE-D1
0 27456E=2)
1 2840QE~01
2 29317Fk=C]

«184700VE+DB3 SEC, DECAY (MEV/FISSION)

DECAY (MEV/FISSION)
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e 293S8E-0]
.2°SUUE-G1
12961PE=P1
2 28T7T0E=}
L29BATE=P]
«29RN8RE=AY
LR TE=01
22981 7E=-011
«29817E~n1
«29817E-01

,29390F~01
. 2954BE~01
LPOHURE=QY
L 297RGE=RY
L2983 7E=Dy
.298078E=0}
22981 TE=0Yy
« 2981 7E=Ry
<29817E=0]
.29817E=0

EXPERIMENTAL GAMMA ENERGY

»1U18SE=Qy
+S1ASCFerU
2R132fF=23
«35302EwnY
U6BTSE=C3

¢ 37975E=03
2 380765E=03
e SUGPAFwl
e TT17SE=R}
«59785E~03
o67180E-0T
0 52210F=23
WU3T8BE=0N3
0 3333PE=P3
027092E'ﬂ3
,2B722E-03
o C2IPRE=QS
+§1177E=03
221621F=73
. 79625E=04
1P 123E=03
s QUBIUE-DU
« 35980F=nY
s 2USYUSE=0RS
o 17272€-04
~.78090E=06
-, UP328E=05
«27612E=06

“bP665Ealy
~10812Ee(3
< 30671E=0%
S 3B20UE.Q3
+U3243F =03

«45341E=03
LUA121E=03
.614PRE=AY
. T5627F=03
.54925E=03
SULIAFE=03
,93370E«03
LU1URE=D3
«3R265E=-33
» 32325803
2 27523E=03
.19523E~03
o 122Rb6E~DY
,2RRBUEwRY
. 65U85E=0y
,1166@E'83
»169U4TEwBY
L62ATBE=Ry
, 1804SE=08
.91 1SE=AS5
=.93615E=06
e.13787E=05

SPECTRUM AT

«2945pF =01
2295530y
,29673E~A1
2 29796E=01
L 29807E=n1
2 29B10AE=D1
»COB1TE=D
«29817F=01
.29817Een]
29817E=01

.83500F =04
L 12600E=03
29NRUE=DT
L38BGRE=03
,U43981E=03
+33663E-03

+61385E=23
«b6936PFE=33
«77215E=03
s Th250F =33
S 6N26SE=03
«SS1RABE=AT
,11149¢=02
«35761E-03
» 360AS3E=03
s 33A75FE=03
e S12PRE=Q3
2ThidhE=D]
«1396TE=QY
« 13R75E=~03
c13PULE~BT
«6T7SPE=OU
. 79725FE=04
»34339E~0y
2 38637E-04
v, 115G5E=25S
+43751E+=0S
LUBBBNAE=QS
w, 15781E=07

s 2FUGRE=~CY
«29561E~31
229703E-01
1 2ORA2E~R1
«298B7E-@1
«2AR12E=AY
2981 7E~014
12981 7E=031
«29817E=0
2981 7E=R1Y

L1947ARE+A3 SEC,

TR20A0E=R4
» 1 3I593E=03
e 2T757E=A3
+39297E-03
#S4235E=03
1 2TUB9E=N]

W TTIASPE=A3
W 8226PE~R3
W 9093PE~PT
«83U495E=03
20627 TSE=Q3
W6NTTS5E=D3
1 G318RE~UY
239729E-03
226156E=013
228176E=D3
2 2T3THE=~RT
|2q358E'03
012329E=~23
«19B66E=G3
«10861E~03
»1AUN2E=DT
2 27329E=84
2 27978E=0QU
2 23963E~0Y
w,?R3UTE=QS
v, U9TPSE=AB
e U16U4E=RG

TOTAL AND

2 295PRE=
«e29571Fwi3}
«29728E=01
1 29RPRE-RAY
e 29807E~RY
e 29RIUF =0
02081 7E-01
« 2981 7E=@{
0 2981 7E-21
02981 7E«(y

2 13292E-03
¢ 13213E«03
+21098E«N3
¢ 32PURE=0T
W27185E=03

,67685F=03
2 TUBGSE~DT
2 8RS10E=03
«B2375EmRY
+59555E=03
2 76855E-03
1 552USFen3
4 368ASE=0N3
,30991E=03
(29139E=03
1233UPE=03
1 26955E=R3
,18A72E=03
¢ 1797AE~03
,B6185E=0Y
 1USS2Ewa3
«U633UE=PU
»CRBIPE=AY
16U3P5E=AS
" 16A56E=05
«U7634E=05
., 32327EB6

2954RE=01
¢ 29586E=21
2 29751E~01
, 2080WTE=P1
,29807E=C1
«29816E=¢1
L 29817E=01
<2981 7E=R1
. 29817E=21
2981 7F=01

.1847ABE+B3 SEC, DECAY (MEV/FISSION)

e12118E=23
e JURPBE=R]
222367E=03
e316B9E=R3
s4T7T0B3UE-BT
1 31028UE-R]
«U6976E=Q3
W62115E~23
e 79275E=03
s bB960NE~B3
e ST265E=B3
e 122PRE=P3
SULALAE=R]
W4222UE=CT
JURT22E=23
«32W9TE=E3
2RPB2E=RT
2 21615E=F3
«11283E-03
¢e15160E=@3
1 61055E=0G4
2 73230E=04
2 7T1535E=024
« 1 UBIRE~CH
L 19206E=C4
s INISSE~RE
-.173278'@5
W4391RE=RT
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EXPERIMENTAL SUM GAMMA ENERGY

.P8371E=1S
«1163UE=0T
«3131CE=P3
. T94UTE=R3
2IUI3TE=R2
p2252ufF=02
2a08923Fep?
W42333E=p2
S7188RF=02
o 16869 =02
LITU9PE-02
o 11526t
J165U1Eeny
s 18UT2E=DNY
W71 13E=Y
+2156Rf=n
W C29RGE
«PUS8AE=R]
,20U22E=R]
2 26636E=01
L,27439F et
c2RA3IPUEAY
«2BAI2EwDY
W CORUAF =01
«29311E=01
«29385EwN!
2 29U40SE=NY
e 20U2TE=0]
«29423E=D]

L 14970E«0y
213797E«8%
LUAS1SE=Q%
+.8R10RE=NY
. 15234E=02
«23821E=02
LI0736Ew2
.002?85-02
LoP3UUEDD
»79933E=32
»1P0STE=-D4
-11BRRE=DY
~1U3URFeDY
.16889E~01
.18TURE=D1
“2R3UbE-DY
221766E=01
.23274E=01
LOUTSOE=RY
. 26870L-01
.27526E=01
+L2RUSARE=QY
«28R3UE=DY
2 2913U4F0y
,29313E-0y
~29URAERDY
+29433Eeny
.29020;-01

SPECTRUM AT

,31670E=04
JA631TE=03
LU492UAE=T3
,99777E03
L 16553E=02
,2U831E=R2
,33192€p2
L47002E-02
L63U33E=02
JB298E~A2
,103ubEeny
L12183E=01
, 1SAGRE=AL
J17173E=01
. 19P6SE=D1
W27637E=01
,22030F=01
,23572E=01
,2U91PE~01
W25T737E=01
,2TA3TE=D
W 27626E=01
L28576E=01
,28BRSE=01
«29190F =01
L2931 1E=P1
,29UPBEwAY
L2941 3E=RY
W 29424E=D1

.1947A%E+A3 SEC,

2U731RE=~0Y
«19035E«03
e STS68E=0T
o 11157EwB2
.lﬂlaﬂE-Ba
225656FE=02
0 3627T4E=Q2
e SPA292E=02
2HTRTRED2
«B7158E~22
«1P6ULE=DY
« 12U90E=G1
e 155R2E-31
«17US59E=21
e 19254E~AY
s 2PBURE=NY
«22236F=014
«238U2E=~DY
0 25A2UE=DY
e 29960EwDY
e 27159E=0A1
e 2T7TBU3E=DY
«28612E=~01
2 2B022F =31
«29235E=01
e 29307E=-AY
«29408E=01
+29429E=a1}
s 29423E=0]

TOTAL AND

« 7T389UE=04
1 21678E~03
s 12118E=2
«19706EeR2
226471E=02
o 3R981EeN2
053287E=02
e TR611E02
e 91277E-12
2 1N977E-E]
13P22E-2Y
015G957E =01
2 17783E=01
+21096EwD]
0 22UB8E~-D1
1 2UL33E-0]
025153E-01
0 2619NEeR}
«27269E =21
2 CRASBE=~RY
e 2B6RIE«A]
e 2928UE~DY
029319E«01
0 29UASE=R]
0 29439E=01
¢ 29422E=01

«184702E+A3 SEC, DECAY (MEV/FISSION)

.98131E-EU
W CUBURE=RT
o 7TP6ATE=R]
2 13075E~P2
e 21117622
«2TURUF =02
W URBRENE=R2
0 55692E~C2
»737682E=C2
2 94B63E=R2
1 11206E=01
s 13397E=01
«16186E-01
0 18287E=C1
0 19820E=01
«21327€E~01
s 2267SE=01
2 24332E€=021
025219E=21
W 26360E=RY
e 27337E=01
228155E~21
2 28775E=21
+28979E=~021
2 29376E=01
0 29352E=01
29UBbE=21
229435E=21!
2 29423E-01
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ERRDORS OF EXPERIMENTAL GAMMA ENERGY SPECTRUM AT

L 25245E=05
.S7480EwAS

,80P75F<05
W49 2FEwnl
.15309E-ﬂﬂ
.176335-@0
W C2SPPE«RY
«24PB2E=QY
s 229S2E~RY
« 247 19Ee QY
«317A2E=04
2 34350E~04d
L UG UE~DY
«31362E=04
e 321RKE=RY
e 32151E=-04
+32723Ew04
«23252E=004
.quaéi-ﬂa
«22023E0U
+218UbE=DY
» 1509 E=Qd
o 13002E=0U
» 815358E=0S
«5783RE-05%
«363U1E=AS
+20578E=nS
«18585€285

«363N2E=S
<641 AE=0@s

»QRAZAE -G
.12208E=2y
. 15514E=0y
«1UTIUE=~RY
~16996EmQ Y
.18932E~0u
L21TUBE=GY
“OU3T2F=34
,234U3E=0Yy
«2US93E=0Qy
«3301SE=01y
«32706E=Q4
L3NTP2RF=04
2 32616E=0y
«P26713E=0y
«23772F=0y
27977 =0y
L 197UUFwRy
.21198E«04
. 15566F=0y
.13872E«024
LJ7UVUSE=Q5Y
«U5861E=0S
.22235Ew05
«U7622E=05

2U3762F~05
«69705FEwS

,99227F =05
.13573E=04
J16950F=0y
,14010E=04
L 19UU9E DY
+2155UE=0u
L2U121Evny
L2UB20EwRY
L 2UBS1E=04
W26176E=04
L 3U9PRE=AY
,31263E=04
. 33511F=04
,31UU7E=0y
W 3R615E=24
,31915E=04
L2USTRE-0Y
L235U9Ewny
L24T08E=A4
L2P3UBFwRy
JAB6UAE=AU
«15552EwR4
12P31E-04
L6T290E=AS
LUUTT6EDS
L47630E=05
. 32849E=05

2 47628E=85
2 T6185E=S

2 1P285E=QY
s 1UP2BE~NY
«18210E=DY
0 13765E=04
e 21U3BE=DY
023682E-04
e CLUBUE=DY
0 25522E=04
s 25224E=0U
2 08ABQE=NY
231173E~04
e 31028E=A4
s CR2UBE=~RU
e 31351E=04
o 31138E=04
2 3655RE=04
e 2U9RE=RY
«25963E-0Yy
«22UPhE~RY
2 236BUE~-DU
s 1393UE~RY
e 11616E=84
257525E=05
W UUTUIERS
W 4UBUSE~AS
«24801E=@5

194700E+B3 SEC, TOTAL AND

+SUT65E=05
«88340E"05
W 1C2RPE~OU
»13916E=04
o« 18U22E-04
.1“2865-%0
0 2PBRLE~DY
22305 E=04
0 26602E=04
02564PFanU
0 32U62E~NY
e 2h321E-04
+33801E=04
¢ 3BATCE-0Y
2 310BPE=04
24193k =04
«23571En04
0 25U93E U
2 21425F w04
«2368RE=04
W 1UUGNE=RY
e 1U2B6E=RY
C1R278E=Q4
e 5598PE=25
.“11315-05
WU6359E=NS
022389E~05

«18470CE+@3 SEC, DECAY

25593QE~0GS
«8906RAE=8S
L 1BUUSE=CY
.1”236&'7“
e 17862EmCY
L 18453E=04
2 2ARGBE=CYU
025160E=0Y
241 18E=~BY
2 24315E=024
» 33208E=CYU
v31221E-0C4
s U3239E=04
W323U0F =Py
s 32301E=04
e 3027TE~CU
LUA307E=0Y
W CUUSTE=RY
s 23USUE=-BY
«2P361E=C4
0 20123E=CY
.17708E-?u
o 12R14E~2Y
e 99675E=ES
2169855E~2S
s 3890Q2E~AS
1 20970E-25S
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