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- Multigroup Cross Section Production by the GGC-4 Computer Code
Tsuneo TSUTSUI and Takeharu 1ISE

Division of Reactor Engineering, Tokai, JAERI

(Received January 28, 1875}

Usage of the GGC-4 muitigroup cross section code is des-
cribed, which has recently been converted from the UNIVAC version
to the FACOM. The GGC-4 is a computer code for producing the
multigroup cross sections for use in the nuclear design calcula-
tions of thermal reactors. This program package consists of
the GAM code to deal with fast neutron transport in the BN
approximation, the GATHER code for thermal neutrons and the
COMECQ code for combining these two codes.

The multigroup cross sections are produced by the GGC-4
code in the same format as required for the inputs of standard_
transport and diffusion computer codes. In addition, the cross
section library is ready for use of a sufficient number of
nuclei for normal nuclear reactor calculations.

Some tvpical examples are given for easy access to the
present GGC-4 code. All the programs explained in this report

are registered in the permanent RB disks of JAERI for users.
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:UP_[X

Gg > O
range of E. ~>
q]<0
hD =Cth T
4p 0
q]=D
E; = 0.001eV

Energy mesh-points for thermal neutrons

Fine energy-proup bounicries Phl/
ENI —
I'N —— 1
Z 2
: 3
- EN —_—
h-1
of =
° S [~
+ 3
= W] LNh —_—————
=11 QL
z 7 EN —4h
"h+1
5 % . | an
o 2 ENp 2
"
3]
LL‘ g
Equ B —
\ 91
Fos 92
-*—-—-——-—--—-— be—— EN
93 Eiof
E100
g
E.
3
=
Q
- -~
oL =
6] o
[ o
Y
% o
E
o L
o o
[} =
T
— =
o] <t
= )
— p—
o
=
J EZ
Eq
Fig.

Energy-group structure for calculating slowing-down sources

,,17‘,



JAERTI-M 5991

Combined energy-group indices
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Table 3.1

FINE GROUP STRuCTURE
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NSRRI RN
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RS ELN
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E
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ENERGY

1.491823E
1.34985%¢E
1.,221403¢
1.108171E
1.000000F
9,04837T4F
8.18730TE
T.408182¢
6£.703200¢
6.065307E
5.48811eL
4.965853¢
4.493290E
4.065697E
3.678795E
3.3287T11¢
3.011942¢
2.725318¢E
2.465970EF
2.231302&
2,018965E
1+826835¢L
1.652989¢E
1.49968pE
1.153353¢k
1.224564E
1.108032€
1.002589%¢
9,071796E
8.208%01E
T 4ZT359E
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6.0B1007k
5.502323¢
4,978708¢E
4.504921¢
4,076221E
3.688317¢E
31.337327¢
3,.019739
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Fine encrgy-group structure for GAM code
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TC
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TO
TO
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TC
TC
T
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TC
T0
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T0
TC
T0
TC
70
TG
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TO
T0O
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TC
T0
TO
70
T0
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T0
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1.349859¢€F
1.221403E
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8,187307F
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6. 703200F
6.06%307F
5.488116F
4.,965853E
4.493290F
4.005697TF
1, 5T7BT95E
3,32BT711E
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2.725318¢
2.455970E
2.231302¢
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1.826835E
1+652989F
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1+353353¢E
1.224564F
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9.071796E
8.708B5C1E
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4.9T8708BE
4.504921¢
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3.,019739E
2.732373E
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8.00000E~01
9,00000g=0
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8.617841E
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T.055691F
6,384253F
5,776 T11E
5.226985E
4,729571E
4,2T9493E
3.872248E
3.503753E
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?2.A68630F
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2.348636E
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1.574338E
1.424529E
1,238959E
1+.166298E
1,055310€F
9,548B41F
8.640149EF
T.817930F
7.073955E
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4,2905T1E
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3,178533¢E
2.876056E
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1.,170880¢
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2.382371E
1.,855392€
1.644981E
1,12%53%2¢

04
né
04
04
04
D4
O4
o4
04
c3
03
c3
o3
03
c3
n3
03
03
02
02
02
02
a2
[+
02
02
nz
02
01
0
01
0l
01
01
01
nl
01
o0
00
ae
00
o]0}
00
00
0o
o]0}

8.764252E-01
6.82560TE=01

5.315788E=

01

INTERVAL(E.V.)

TO
TC
TO
TC
TG
T0
TO
TC
TO
T0
T
TC
T0
TC
TO
0
T0
TC
TC
TO
TO
TC
T0
TG
70
10
T0
TC
TC
TC
TO
TO
TC
TO
TO
TC
T0
TO
TC
TC
TO
TC
TG
TO
TO
T0
TC
TO
TO

6. 737949€
5,247520F
4.0887T3E
3.1R2782E
2.478753E
1.930455E
1.502440E
1.170880E
9,31188623¢
7.101746EF
5,530846E
4.,307427E
3.354627F
7.612586F
2,034684E
1.584614F
1+234098E
9,b11165E
T.488186E
5, 629468E
4.5319995E
3.535751F
2.T53646E
?.1045%42F
1.670171E
1.300730F
1.013010E
7.889328€
6e144215E
4,785119F
3. 726655E
2.902321E
2.260330C
1.760347E
1.370960F
1.067704E
8.3152%0E
6.475955E
5.043478E
4.927865E
3,059024E
2.382371E
1.855392E
1.464981F
1.125352€F

8.764252E=
6.8256C07E-
5,315788F~
4.139940€~

Ug
0%
Uy
Us
Ug
L
Jg
U4
03
us3
03
u3
3
03
ga
03
g3

02

vz
02
02
02z
Ce
o2
0z
02
Gz
Ul
01
ol
01
ol
01
0l
01
Gl
0o
ou
0G
oy}
oo
oL
00
U0
v
Ul
01
01
01
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LETHARGY

&,75000E
5.00000¢
5.29000E
%.50000k
5, 15000E
6., 0000GE
6.25000E
6.950000F
6. 75000EF
7.00000E
7.25000E
7.50000E
7.75000E
&.C0U000E
8.25000¢
B.+50QQ0CE
8, 75000F
§,000008
9,25000E
9,50000E
9.,75000E
1.00000E
1.02500E
1,05000L
1.07500F
1.10000€
1.12500E
1.1500CE
1.17800E
1.20000%
1.22500E
1.25000E
1.27500E
1.3000CE
1.32500&
1.35%000E
1.,37%00E
1.40000E
1.42500¢
1.49000E
1.47500E
1,50000€E
1.52500E
1,55000E
1.57500E
1.460000E
1.62500E
1.65000¢
1.6750CE

00
0u
g0
00
ou
00
00
0o
00
(be)
6o
o)
ou
00
co
0u
oo
00
QU
00
U
01
01
01
01
01
01
01
01
01
01
0l
a1
01
01
01
01
01
01
01
01
01
01
01
01
01
3
01
01

TO
TO
TCO
TO
TO
T0
70
TO
TO
TO
TO
TO
10
T0
TO
TG
TO
TQ
TQ
TO
T0
10
10
TC
TO
10
TO
T0
TC
T0
T0
TC
TQ
TC
TO
TO
70
TO
TO
10
70
70
T0
70
T0
TQ
70
TO
TC

INTERVAL

5.00000E
5,22000E
%,50000E
5, 75000
&, 0UD00E
6+250008
&.50000E
6. 715000F
7,00000E
7,25%000E
7,50000E
7,75000€
&, U0000E
8.250C0F
8,50000L
8.75000E
9,00000¢8
9.25000F
9,50000E
9,75000E
1.00000E
1,02500k
1.05000E
1,07500E
1.100C0E
1.12500E
1,15000E
1.17500F
1.,2U000E
1.22500E
1.,25000E
1,275C0E
1.30000E
1,32500E
1.350C0E
1,37%60E
1.,40000E
1,425C0€E
1,45000¢E
1,47500E
1.50000E
1,52500E
1.55000E
1,57500E
1.60000E
1,62500E
1.65000E
1.67500E
1. T0000E

ou
Qu
[+]¥]
au
ou
au
au
ou
ou
Qo
[+]0]
ou
ou
ou
o
14
ou
ou
ou
ou
01
ol
01
[+31
01
01
01
ol
01
0l
01
01
ol
ol
a1
0l
01
ol
01
cl
01
01
01
ol
01
ol
01
01
01

MIL=POINT ENERGY

7.694824E
5,892735E
4.66T147E
A, RIHTTTE
2.R30768¢E
?2.20486046E
1.716947E
1,337160E
1.041381E
E,110285F
64316296E
4.919136EF
3.831027E
Z2.983607E
2.323635E
1.R09649E
1.409356E
1.097608E
B,548177E
6£.65T327E
5.184731E
4,0378713€
1,144699%E
2.449094E
1.,907356E
1,485450E
1.156870E
$.n09712E
T,0167T71E
5.46666TE
4,7255887E
3.314488E
2.581326E
2.010339E
1.565653E
1.,219332E
9.49616TE
7.395622E
5,759717E
4, 4B56T2E
3.493445E
2.720697E
2.118881E
1,65%0186E
1.7285166E
1.000889E

T.794930E-
6.0T069TE=

Ul
U4
Vg
&
Ug
G4
Ua
U4
04
g3
u3
G3
¢3
U3
03
03
03
G3
vz
0z
G2
034
a2
u2
vz
0z
oz
43}
U1
ol
01
01
01
ul
01
Q1
00
00
Qo
Q0
[¥]s]
[810]
vl
00
00
[+14]
01
01

4,727884E~01
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Table 5.2 TFine energy-group structure for GATHER code

DATA TAPE LAARCL ]S = NEw THERMAL SHORT Tart JaN.ly 1915
NUMBER OF -UCLIDES = 5
NUMGER UF tNFROY RUINTS=  lul

PUINT ENERGY=EV pPOINT ErlorGy=ty PuNT LNERGY=E

1 U.0ul0 Z Usu2u 3 Us 040

4 T 0ud0 s Gauplo 6 U.0us0

7 GLQLUl [ Uell®my 9 U.0200
10 3.0e53 11 D300 12 U.04Q0
13 U.0xu0 1e [GRRVT VY 15 Ga D620
16 0.07400 17 0075y 18 Js U000
19 Je0uo0n 2y Uad9ny 21 U.0950
2 Ueluun 25 0«1200 24 U.1luu0
25 0,164N 26 Ge1l80u 27 Ve 2uud
LB B.2.00 R U 30 20 Ue 2400
31 U.2500 32 02600 33 U.2/u0
34 We2800 35 G 2a0u 36 J. 3000
37 g, 3100 38 Us 3200 39 . 32340
50 U, 3400 46l T+350u “2 J.3eul
43 J.3eud i G 4140 495 dott2 ol
uh Ul 6200 a4l s450U 48 J.4000
49 Je& QN 50 750 51 Uetndd
22 D.4900 55 2000 Ha U.5%5320
55 0, 35u0 S5t 0515 w7 Vs 5490
58 0. 6ULO 54 Q5250 ¢} Uab500
61 U.be30n he 0. 7000 t3 U750
b4 U.BUl0 [} PEY.LIN b6 U.,ATe0
o7 . U.8%00 At Q4100 &9 Us9300
0 G.95u0 71 0.9700 T2 JeGsul)
73 I DT T4 1+u000 ] 1.0250
Th 1.05%00 77 1060 78 1.07u0
79 1.0500 R lL.uohy ol 1.1100
B2 1.,1250 a3 1.1300 B 1,190
45 1,2000 RL] 12500 o7 1.30u0
88 1,35u0 RY 1.240u 90 1. 5uv0
21 1.,6V0C a7 1. 1p0g 43 1, 7a00
L] 1,8600 33 1.900u 9k £4 05U
47 21000 34 2020090 59 2.29u0
g0 2.3300 1nl 23800
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Table 5.3 -Working data tape for GAM cade

GGC=4 FAST TAKFE

NUMBER UF FAST ENERGY -BOUNDARE
NUMHER OF THERMAL ENERLY POINTS

TAFE DESCRIPTIU.

NUMBER OF NUCLIUES ON This TAPE =

CONTH[NS
1.0+ NUMBEKR=

NEw-
FAST
SHORT
TAPE
NOV.21 1973

NUMBER OF NUCLILES = 54

NUEL IDE
1.0 NUMBER

49.00u06 < IND UM
50,00000 LTIN

54 ,13500 ... - ALNON
5%.61s00 ‘LU 304

S4, L5800 . SLSUe 321
54,68400 SuS 347
55,284900. SUS 316
58,46300: . . .. [NCONEL
58,62700. ., . HASTELLOY=X
59,13200 . [NCONEX=X
62,14900 S4MARIUM ..
64,00000 : QADQLINTUM
72.,00000 RAFNTUM
73,00000 CTANTALUM NA
.74,00000 . .. JUNGSTEN. ..
90,23200, ... . THURIUM -
9l,23300 (FROTACTINIUY
91,33630 - L LRY =4 _
91,34960 IRY=2
92,23330" URANGM
92,23500. . ., URANJUM
92,23300° 7 Granjum' 7
82,23810 .., AUKANIUM
94,23900 . . FLUTONIUM.,
94,24000 - ..

NUCL JDE

1473
s= 100
= 101

54

DESCRIPTION

—4 9 —

PLUTONIUM .

128

FROM AGN TM=80!

- BhOM -AGN TM=407
FROM AGN TM=8(T
. FRUM: AGN TM=4(f

. FRUM. AGN TM=4UT

. FROM AGN TM=4C7
FROM AGN TM=407
149
NATURAL
. NATURAL  DECEMBER 1966
TURAL APRIL 1966
- .GAT5885
51232 EVAL APRIL 1963
M..233 FEBRUARY 1965
FROM, JAER]~M 4881
FROM JAER]=M 4581
53376k BEST FIT FEB 1965
NASA REPORT

NASA REPORT JAN 1965

_2;& RESONANCE NASA HEPORT JAN 1965
L, 239 A 6576

240 GA 6576



J

Table 5.3

AERI-M 59891

{Continued)

NUMBER OF NUCLILES = 54

NUCLIDE
[.D. NUMBEH
1.000:00
1,200000
3.000000
4.000GC00
5.000000
5.010000
6.0000G00
B.UOUUOL
11.0000U
13.0U0000
14.00G00
19,0000
16,00000
22.,00600
24,00000
25.00000
26,00000
27.00000
24,00000
29,00000
40,00C00
41.09200
42,00000
47,00000

48,00000

NUCLTLE
VESCHRIFTION
HYDROGEN
DEUTER UM
LI THIuM
BERYLL IUM GA=5902
BUHON NATURAL
BURUN ic
CARBON
OXYGEN
SUUTUM
ALUMINUM GA=5884
STLICON
PHOSPHUKUS
SULF
TITANIUM
CHROM UM
MANGANESE
| RON
COBALT
NICKEL
CUPPER
ZIRCUNIUM
NlUglUM EVAL APRIL 1963
MUL YEDENUM
SILVER

CADMTUM

NUMBER O NUCLIDES = 54

NUCLIDE
.0+ NUMBER
94,26010
94,24100
94,24120

94,24200

# END OF FORT

NUCLTRE
DESCRIPTION

PLUTONIUM 240 RESUNANCE GA 6576
PLUTONIUM 241 GA 6576
FLUTON{UM 241 ENDF/B DATA JANUAHY 1967

PLUTONITUM 242 GA ©578

snnadx JAPE LISTING COMPLETED

HAN #
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Table 5.4 Working data tape for GATHER code

DATA TAPE LABEL

= Ntw THERMAL SPURT 1APE JAR+153 1972

HYDRCGEN 1 HzY 3G0RG 270ypU+pl GAKER TO 2.38Ev BOUND SCURCE 1/V(.3328)

HYDROGEN IN FUlYETHYLENE 300K PO+P1 SUMMLTCTY 1EVI+GAS(1267+15K) 1/V

BCUND SUURCE. L/v (.332 B)

HYDROGEN IN Hzu 343K L0 700)p0+Pl wAKER TO ¢£.3BEV BOUND SQUKRCE 1/V(.33£B)

HYDROGEN 1N HZU 373K (1004)P0O+PL GAKEK TCO Z.38EV BUYND SOQUKCE 1/V(:33£B)

HYDRAGEN I HeU  aT3KLZ000)p0+PL GAKER TO 2.38EYV BOUND SOUKRCE 1/V(.3328)

HYDROGEN I HZU 583K (310V)PO+FL GAKEK TO 2.38kv BUUND SOURCE 1/V(.3328)

HYDROGEMN 1IN RiQ 589K (60UEY Pu+Pl GARERCIU 1EV)Y+UAS(1269.3TKIL/V(,33B)

DEUTERIUM [N 020 3008 POYE] GAKER(TC 1EVI+GAS(389.19K)1/V(.46MB)0L2963

(1/¥ SIGMAD=10 MB)}
F1 SUMMLIT TU 2.38Ev. 1/v (10 MB)
/v (S1GMAUWL, 01 B)
B)s CONST SCAT ( 4.0 BJ
B)+ CONST SCAT ¢ 4.0 B)
GAS(T39,32K) 1/V (3-88MBY
QAS(TT9.29K) 1/V (3.8F MB)

GAS(890.98K)+ 1/V (3.88MB)

NUMBER OF HUCE IDES = o

NUCLIDE NUCL TDE

1., NUMBER DESCRIPTION
1.0U3022
1.00303Y
L.00304. HYDROOGEN IN £rH UK GAKLr + GAS
1,00342:2
1.00372~
1.0068721
1.005821
1,00592v
1.012010 HYDROGEN 120Uk PU+PL GAS KERMEL (1/v SIGMAQ=,332B)
1.203020
3,0LUQUw LETHIUM CaATURALY
4,00301v BERYLLIUM 30UK Fu+Pl GAS kKERNEL
4,Qu3g2u BERYLLIUM  (METAL) 300K C 27C) FQ +
4,01201v BERYLLIUM 120U PU + P1 WAS KERNEL
5.Qu0D0oL BORON (NATURALY lrv € 7593
5.010000 BORON = iU liv (3835.0
e,003020 CARBCN 3U0K ~U + K1 SUMMLIT (TG 1EV) +
6,00402V CARB(N &UUK PU + P1 SUMMIT(TG 1EV) +
6,0up020 CARBON 60UK kU 4+ PL SUMMIT(Tu 1EV) +
b.0C902v CARRON 900K FO + P1 bUMIT(TY 1EV) + GAS(1110.51K)s 1/v(D.88MB)
6,012020 CARBOMN 12C0K MO + Pl SUM{TCTC 1EY) + GAS(1363,14K)s 1/v(3.88MB)
6,015000 CARRQN 150CK PO + Pl GAS KERNEL+ 1/V ABSQHPTION (S1GMAO=3.88MB)
6.018000 CARRON 15C0K FC + P1 GAS KERNELs 1/v ABSQRPTION (S[GMADs3.8EMB)
8,003010 OXYGEN 3LUK PU+PL GAS KERNEL
8,00%89C GXYGEM 589K FU+Pl GAS KEHNFL ( &UOF)
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Tﬂbie 5.4 (Continued]

DATA TARE LAREL NEw ToLRMAL SMURT TAPE JANL1E 1975

Wou

NUMpER OF ~JCLIDES L]
NUCLIDF NUCLIDE
1+U. AUMBLE DESCRIPTIuN
6,0L1201Y OXYGEN 120Uk PU+PL GAS RERMNEL
11,00L100 SO L 1w ¢ w525  BY, CONST >CaAT (4.0 B
12.00000 MAGNE S TUN 1ry € LB RYs COMST LUAT {0 3. B)
4,00000 ALUMINUM  1#v (.33 o) <ONST SCAT(1.21R) GA D884  12-04
14,00000 SILICON try (€ \16  B)y CONST SLAT ( 1.7 B)
15.0U000 PHOSHFHORUS 1ry € 2 BYs CONST SCAT (5.0 B)
1o, 0UCO0 SULFUR ) 1rv ( W h2 R)., CUNST SCAT ( 1.1 B}
2¢,00000 TIT&MIUM 1rv € 508 B)+ CORST »LAT ¢ 4.0 B
24 .00uQ0 CHROMIumM 1ev (. 341 B)} CONST SCAT (3.0 B
29.00LG00 MANGANESE  (NATURAL) 1rv € 132 B)+ CChNST SUAT ¢ 2.3 B)
2o.0uud0 IRON (NATURAL)D v { 7e62 B)y COnNST SCAT ( 110 B
27.0u000 COBALT (NATURAL) Irv C 38eu B)« CCNST SCAT (7.0 B
2E.0uL0C tHICkel (MATURAL) lrv ¢ 4.6 Y, COMST SCAT ( 17-5 B)
Zv,00000 COPPER (HATURAL) 1rv ¢ 385 BYs COWST SCAT ( 7.2 B)
44,0000 ZIRCOMNTUR: (NATURAL) L7v {.185 B), CONST SCAT (5.0 82
41.09300 PO LUM=S3 (EaTURAL)
42 ,00U00 MOLYDUENUM (HATURAL) 1ry (2.7 B)e CUNST SCAT (/.0 8}
47,1u900 SILVER=10Y BASED UM BNL 325 RtS PAR
4y, 0uuQd CADMIUM (NATURELD
449,0L000 IND TUH (NATURAL)
50,0000 TIN (NATURAL? Liv € +625 BY, CONST SCAT € 4.0 B
S4,13500 ¢ 1KY XENOHK=13% BALED wun NURM, (2.7¢+0o B) DOF BROAD OF .0B4 Ev RES
54,61800 sUsS 204 FROM AGN TMe&4uT
54.65800 Lus 221 FRUM 26N TH=4uf
54.66400 SUS 347 FROM AGN TriesQ?
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Table 5.4 (Continued)

DATA TapPE LAPFL = NEa THERMAL SPUPRT [A9E JAr, 15 1973
NUMBER OF LUCLIDES = T
wCL [DE MUCLIDE
loelde MUMHIK BESCHIPTIUN
55 . 26900 55 3le Flioms aGN TM=awT
5g.40100 INCONEL Freome agk: Th=gu 7
56,6700 7 HASTELLOY=X Frutl spN 1i=ad?
5v.13200 THCOSE =X  FruM AgN Th=du/
e 16900 (LOK)  SaMabiUH=143 HesEP GH wa=2112 ReS. PARS + BNL 345
64,00000 GADGL TN T NATURAL QCTOBLr L1ved
Te. 00000 HAFMIUM CvATUNALS énnED UN mlsl 3é5 AZD
T3.00000 TANTALUM JATUrRAL ARRIL 1veh
T4 ,00000 TUNGSTEN CNATURALD GA=S B85 12-b4
y(o.22200 7 THOR JUM=~e 37
gl.223300 PA233 DOP F b SIMPSUN wASH 104Y sEARCH FCK NEw E LEVEL
$1.33690 IRY -t Fiimg JAERI=M wngl
91.34960 IRY=2 FROM JAEH]=M 4Bounl
92.23300 URAMIUM = 233 (i1g=240=-62)
¥z ,.23330 URANIUM 233 prsT rIT [HROUGH LIFFERENTTAL MEASURLMENTS OC1 64
YZ2,23500 URAMNIUM 235 fASA REPURT Lt C Lvé4s
YZ.23800 URANTUM 238 nASA REPURT usaNUARY 1965
g4 ,23900 PLUTONTUM=239 GA ©57b

Gu,24000 € 2K)  PLUTONIUM=2640 G& 570

Ya, 24100 PLUTONIUM=244 GA 6576
94,24120 PLUTONTUM 241 ENUF/B CATA JANUARY 1967

94,24200 € 2ZH) PLUTONTUM=242 GA 576

201.00000 HASTALLOY=X GIACRUSCOF1Cs 8ASLD ON MGlR=H+H=31G(7/11/61)
202.00000 STALNLESS=STEEL (WEST) 1/v(3.19874 CUNST SCAT(105) +MUBAR=: 0119
203,004000 STAINLESS STrEL TYPL 3471  (MACRLD) (ARCHY
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Table 5.5A GGC-4 input for GAM section

| WORD 1 2 ote:
o1 UMN 1-12 o 13-24
FORMAY  Integer Integer
Is a FAST Will a pre=- Value of N(word 1);
problem (or viously Iiir?:lfingo%sﬂztng}
series) to be |written FAST then _ﬁ.iL >
no e s 1 e
CARD g = 525 0 = No N = nu.r,nber of lst '
(No. of 1lst 1 = Yes problem to be added
1 prob. added tc tape (one more

than number of pre-

to results vioug ?roblem being
Eaved. ;

tape)
5YMBO1 HMGAM MUSE

Omit cards 2 through 19 if no FAST problems being run apd no FAST results tape being mounted
(i.e., words 1 and 2, card 1 = Q).

WORD 1
COLUMN 1-12
FORMAT Alphanumeric

Label for FAST
results_tape.
(If MUSE = 1,
CARD |thls must
match label on
tape mounted.)

SYMBO ABEL(I),1=1,3

Omit cards 3 through 19 {f no FAST problems. being run (1.e., word 1, card 1 = Q)

WORD 1 2
COLUMN 1-12 13-24 ‘
FORMA Decimal Decimal

Identification |[Print list of
number of FAST |[nuclides eon

data tape. FAST data tape?
0. = No
CARD 1. = Yes
3
[EYMBOIL FNET FPL
WORD 1-6
COLUMN 1-72

FORMAT Alphanumeric

CARD FAST Problem Description

1, 18

sYMBOL] AW, T

4,5 4 —
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Table 5.5A (Continued)
I_ WORD 1 2 3 4 5 5 Note: )
OLUMN 1-12 13-24 25-36 37-48 49-60 61-72 o
FORMAL Decimal Decimal Decimal Decimal Decimal
Number of Number of Type of B Perform P-1 Read in If spectrum input
nuclides in bread groups calculation: calculation? |spectrum? (word 6 # 0.), no
this problem | (£99) If‘ 0. = Nore 0. = No 0. = No B or P calculation
the CO!‘{B.IINING_ 1. = B-1 1, = Yes L. = read fluxed will be performed
CARD section {5 used, 2. = B-2 (must be 0. if only and words 4 and 5
the total num-~ 3. = B-3 B calculation | 2. = read fluxes| must be 0,
ber of broad (must be zero |15 specified) and cur-
5 groups is li- if P-1 calcu- rents
mited by 50. lation is
specified)
EyMBoL PR FNBG BIY PTY RIS -
‘WORD 1 2 3 4 5 & B
COLUMN 1-12 13-24 25-36 - 37-48 49-60 61-72
FORMAT Decimal Decimal Decimal Decimal Decimal Decimal -
Spatial mo- Flssion Fine group Calculate and fBefinition of |Punch fluxes
ments calcula-|spectrum in which unit |punch source microscopic and currents?
tions desired: |desired: source oceurs |terms for transport 0. = No
0. = None 0. = Unit (if word 2=0.)|THERMAL cross section:|l. = Yes
cAarRD |1. = up to 2nd Source problem? 1.0 = pef. 1
moment 1. = u233 0. = Ne 2.0 = Def. 2
6 2. = up to bthj2. = U235 1. = Yes ) .
moment 3. = Pu23l9 [ooa) v {s04)
4. = Pu-241 . )
5. = CE£-252 e
Y MEBO TTYP STYP 5GP CSQ DTUM( 3) DTUM{4)
WORD 1 2 3 4 5 6
FOLUMN 1-12 13-24 25-36 37-48 49-50 61-72
FORMA Decimal Decimal Decimal Decimal Decimal Decimal
Lower energy Lower energy Lower energy
boundary of boundary of boundary of
1st broad 2nd broad Ird bread etc. etc. etc,
group group group
CARD
7
YMBOI{ GEN{2} > GEN(3) > GEN(4) > etec, etc, etc.
1f Eluxes input (card 5, word 6 = 1.0), cards 8 and 9 are required.
Note: For fluxes and current input {card 5, word 6 = 2.0), skip cards 8 and 9. (Cards 15D and I5E are required).
WCRD 1 2 3 4 5 6 Note |
COLUMN 1-12 13-24 25-36 37-48 49-60 61-72
FORMA'T Decimal Decfmal Decimal Decimal Decimal Decimal
Flux for fine|Fiux for fine [Flux for fine Taput flux value
group 1 group 2 group 3 etc. etc. etc. for each fine
group.
CARD
8
- .
SV MRBO PHI (1) PHI(2) PHI(3) etc. ete. ete.
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Table 5.5A {Continued)
Input card 9 if fluxes input (card 5, word 6 = 1.0 and card 8 is included)
WORD 1
L OLUMN 1-12
FORMA’] Decimal
Fission
spectrum
coefficient, a
CARD
g
EYMBOLY SPECA

Buckling term
nay be positive

CARD |negative or
Zero
10
EYMEO WAVE I>

Repeat cards 11 through 15C for each nuclide.

WORD 1
lCOLUMN 112 u—
FORMAT  Decimal
BZ

WORD 1 2 3 4 3 -
COLUMN 1-12 13-24 25-36 37-48 49-60 61-72
FORMA® Decimal Di~imal Decimal | = Decimal Decimal Decimal
Nuclide Atomic Rescnance Does nuelide |Group struc- | Apply self-
ldentification density of calculation? | have self- ture for self-|shielding to
number {on nucl ide 0. = No shielding shielding microscopic,
FAST data 1. = Yes factors? factors: broad-group-
CARD tape) 2. = Yeg, and 0. = No 0. = broad averaged
input 1. = Yes groups cross sectims?)
collision] 1. = fine 0. = No
11 . proba- groups 1. = Yes
bility
tables
YhAﬁCH; TID ADEN REZ SELFS Alb AL7
1f self-shielding factors input {(card 11, word 4 = 1.0), card 12 is required.
WORD 1 2 3 4 5 b Hote!
1COLUM 1-12 13-24 25-36 37-48 49-HR0 f1-72
FORMAT Decimal Decimal Decimal Decimal Dacimal Decimal
Self-shielding|Self-shielding|Self-shielding Contains the self-
factor for lst|factor for Znd|factor for 3rd shielding factors
(highest) energy group |energy group ete, etc. etc by broad or fine
CARD Jenergy group groups as dictated
by word 5 of card 11
12
vMBO AID(18} AID(19) AID{(20) etc. atc ete,

—5

6‘.
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Table 5.5A [Continued)
Input cards 13 through 15C for resonance calculation (card 11, word 3 # 0.}
WORD 1 2 3 4 5 6
OLUMN 1-12 13-24 25-36 37-48 49-60 61-72
FORMA® Decimal Decimal Decimal Decimal Decimal Decimal
Temperature Geometry: Absorber lump [Dancoff (Gm)eff Lumped T is a mean
(°K) 0. = homo-~ dimension, a |correction for unresclved| nuclear cherd length
of absorber genecus | (1/2 thick- calculation density of 7 = 23 slab
1. = slab{1-D)| ness of slab, absorber - =
CARD 2. = cylinder |radius of £ = 2a cylinder
(z-m) cylinder or i-C —~ _ 4— sphere
13 3. = sphere sphere)} ®n el * p. L= g2
(3-D)
YMBOL TEMP GEOM ABAR c SMs DZERO
WORD 1 2 3 4 5 6
COLUMMN _ _1-12 13-24 25-36 . 37-48 49-60 _._61-72 _
FORMAT Decimal Decimal Decimal Decimal Decimal _ Decimal I
Absorber Mass number Scattering Method for Mass. number Scattering
method: of lst mod- per absorber lst moderator:|of 2nd modera-|per absorber
1. = Nordhein'q erator 0. = not mEsert)ror astom for
integral 1. = Nordheim'y 2ud moderator
CARD [2. = Narrow ‘ integral ’ ]
resonance My ”:\I 2. = Asymptotit Ay -”T”
14 3. = Infinite el . ] approximap vy . G
mass o LY tion L
'-L ey e e A _‘_ — e ——— ——
SYMBO ATA AMEDL SIGM1 OMgnL AMUN2 SLEM2
WORD 1
‘OLUM 1-12
' QRMA Decimal
Method for 2nd moderator:
0. = not present
1. = Nordheim's integral
CARD 2. = Asymptotic approx.
15
5 YMBOL, QueD2

If new collision probability tables imput (eard 11, word 3 = 2.0}, cards 15A, 15B and 15C required.

WORD 1 2 3 4 Note:
COLUMN 1-12 13-24 25-36 37-48
FORMAT Decimal Decimal Decimal Decimal
0. = Use tables |Escape Escape Escape Escape probability
for previous probability probability probability constants required,
nuclide constant, constant, constant, regardless of value
1. = read new ¢ ¢ c of word 1
CARD tables 1 2 3 Use of constants:
C C 53
Pas —=+,—=, 2+—=.3
Lag (% L
154 La (2z)" (Ta}
for 73 » 6.0
YMBO FINK C51 cs2 C83

._.5 7i
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Tahle 5.5A (Continued)
I1f new tables input {card 15A, word 1 = 1.0}, cards 15B and 15C required,
| WORD 4 1-6
COLUYMN  1-72
TORMA Alphanumeric
Title for collision probasbility table to be input
CARD
158
YMBOLY RSN{I}, I = 1, 18
WORD 1 2 k] 4 5 6
COLUMY 1-12 13-24 25-36 37-48 49-60 61-72
FORMAT Decimal Decimal Decimal Decimal Dacimal Decimal — —
Collision Collision Collision Collision probabi-
probabllity probability probability 1ity table for
for £ = .02 |for Za = .04 for £3 = .06 etc etc ete., L3 = .02 to 6.02
in steps of .02
CARD (301 values)
15C
5y a0l CYLT (2 CYLT(3) CYLT{4) et etc etc.

If fluxes and currents input (card 5, word 6 = 2.0}, cards 15D and 15E are required

WORD 1 2 3 4 5 & Note
[TOLUMN 1-12 13-24 25-36 37-48 49-60 f1=72
FORMA Decimal Dec, Dec, Dec, Dec Dler
Flux for Flux for Flux for Input one flux
fine group 1 fine group 2 fine group 3 etc. etc. etc value for each
’ fine group
CARD
15D
Sympor]  PHI(L PHLI(2) PHI(3) ete, etc. etc.
WORD 1 2 3 b 5 6 Note
CcoLuMNt ~1-12 13-24 25-36 37-48 49-60 61-72
FORMAT Decimal Dec. Dec. Dee. Dec. Dec.
Current for Current for Current for Input one current
fine group 1 fine group 2 fine group 3 ete, etc. etc, value for each
h fine group
CARD
L5E
EY-‘VLBO Y(1) Y{2} {3} ete. etc. etc,
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Table 5.3A (Continued)

WORD 1
CLUMN 1-12
FORMA Decimal

Problem repeat index:

0. = No more FAST problems (skip to card 20)

1. = New FAST problem (repeat from card 4)

2. = Re-averaging problem (cards 17-1% required)
CARD

16

YMBOLJ REPET

Ef re-averaging problem specified {(word 1, card 16 = 2.0}, input cards 17 - 195 followed by card 16.

WORD 1-6
COLUMN 1-72
FORMAT Alphameric
CARD Re-averaging problem description
17
S YMBOL AW(D), T =1, 18
| WORD 1
SOLUMN 1-12
FORMA Decimal
Number of If this COMBINING
bread groups section is used,
the total number
(£99) of breoad groups
CARD is limited by 50,
18
EYMBOIL4 FNBG
WORD 1 2 3 4 5 6
|COLUMN 1-12 13-24 25-36 37-48 49-60 61-72
FORMAT  Decimal Decimal Decimal Decimal Pecimal Degimal
Lower energy |[Lower energy Lower energy Note: Return to
boundary of |boundary of boundary of Etc, Etc. Etc. card 16
1st broad 2nd broad 3rd broad
CARD group group group
19
EYMBO GEN(2) > GEN(3) > GEN(4) > Ete, Etc, EtC.
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Table 5.58 GGC-4 input for GATHER section

WORD 1 2 3 Note
| FoLumd 0 1-12 13-26 25-36
1 FORMA Integer Integer Integer . Valug of N (word 1):
} Is a THERMAL R{ll a pre- Print list If making new tape |
| problem (or Wicusly written| of nuclides (i.e., word 2 = 0),
series) to be THERMAL rtesults)on THERMAL then N = 1. I .
run? ape be used? |data tape? adding te tape (i.e.|
0 =N b =N 0 =R word 2 = 1}, N =
. CARD o ° e e number of lst prob-
i N = Yes l = Yes 1 = Yes lem to be added te
! 20 {No, of lst tape (cne more than
i prob. added to number of previous
results tape.) ' problems being
saved,
SYMBOLL MRUN MUSE

Omit cards 21 through 43 1{f no THERMAL problems being run and no THERMAL tape mounted (i.e., words 1 and 2,
card 1 = 0).

WORD 1
COLUMN 1-12 -
|FORMAT Alphanumeric

Label for
THERMAL re—
sults tape.
{Lf MUSE =1,

CARD this must match
label on tape
71 mounted, )

SY MBO ABEL(1),I[=1,3

Omit cards 22 through &3 £f no THERMAL problems breing run (i.e., word 1, card 1 = 0)

WORD 1-6

EOLUMN 1-72
FORMA RAlphanumeric

THERMAL data tape label
(must be identical to label on tape mounted.) .

CARD

22

i YMBOLICLABEL(I), I = 1, 18

WORD 1-6
{COLUM 1-72
FORMAT Alphanumeric

I CARD {THERMAL PROBLEM DESCREFTION

23

-
EyppgTITLE (1), T = 1, 18
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Table 5.5B ( Continued )

WORD 1 2
COLUMN 1-12 13-24
FORMA Decimal Decimal

Number of Upper energy

broad groups

boundary for
one group edit
{1if pot upper

(< 50) boundary of 1sf
CARD broad group)
QCE must be an
24 upper limit of
a specified
broad group.
YMBOU ZNBG OGE
WORD 1 2 3 4 5 [
COLUME 1-12 1324 25-36 - 37-48 49-60 6l-72
FORMAT pecimal Decimal Decimal Decimal Decimal Declmal
Upper energy |Upper energy |Upper energy
boundary boundary boundary
for lst for 2nd for 3rd etc. etc. etc,
CARD broad group broad group broad group
25
Y MBO BEG(l) > BEG(2) > BEG(3) > etc. etc etc
WORD 1
COLUM 1-12
ORMA’ Decimal
B2
Buckling term.
May be positive,
negative or zero
CARD
26
YMBOL B5Q
WORD 1 2 3 4 5
COLUMN 1-12 13-24 25-36 37-48 49-60
FORMAT Decimal Decimal Decimal Decimal - Decimal
[Problem type: Definition of Temperature (ev or |Number of time Punch flux and
}-1.= fluxes and microscopic degrees K) for moments to be current?
currents input [transport cross |averaging over calculated (word 0. = No
0.= Maxwellian section Maxwellian flux 1=5.0) 1' = Yes
CARD flux used 1.0 = pefiniti l(w'cnrd 1 =0 )
i.= Bl approx. . efinition
27 >~ BO approx. 2.0 = Definition 2
[3.= P1 approx.
.= PO approx.
5.= Time moments
calenlation
YMBC OPT1L DUM ™S PUNCH
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Table 5.58 ( Continued )

Far spectrum or time moments calculation (card 27, word 1> 0.), cards 28 and 29 required.

WORD 1 2 3 A Note.
CoLUMN 1-12 13-24 25-36 37-48
FORMA Decimal Decimal Decimal Decig@l
' Flux and current [P0 source terms: A 1 source terms: |Temperature {ev -N. = sources used
guess; -N. from FAST 0.= calculated or PK) for Max- from Nth FAST
1. Maxwellian se note) by free atom |wellian filux
B guess problem (in this
&,J = N 0. .ree atom slow- slowing down |{word 1 = 0.} run) which calcu-
1 a1 tr g down model medel in 1/E lated scurces for
CARD [I. # = 1.0, = 1/E £1 £1
J = B .0 ux ux THERMAL.
28 3??; 1. fnoput from l.= input . ‘ .
2, + & J from re- czrdg 2.= Pl source is * - hes szt
sults of previous zerp i
flux calculations
3. Input puesses I~
EYMBOI @PTPHI GPTQ0 OPTQL DM
WORD 1 2 3 4
COLUM 1-12 13-24 25-36 37-48
FORMAT Decimal Decimal - Decimal Decimal o
ety
Haximusm number of|Acceleration Convergence cri- | Microscoplc
iterations (if parameter terion for fluxes| transport optionj
blank, 390 will X and currents {if 0.= .
be used) (1f blank, 1,2 blank, 10-3 will 7 :59 C“r'i“
CARD will be used) be used) or averaging
1.= use flux for
29 averaging
Y MEBO CAUNT YAMBDA ERRPHI ERRJ
WORD | 1 ]
forumM _ 1-12
QRMA Decimal
Number of
nuclides or
materials
CARD
10
YMBO ZHMAT
Repeat cards 31 {and 32, if needed) for each nuclide or material
11
WORD 1 2 3 4
COLUM 1-12 13-24 25-36 37-48 o
FORMAT Decimal Decimal Decimal Decimal _
Nuclide I.D. number Atomic density of Self-shielding If §.5. factors gilven At least omne
on THERMAL data tape | nuclide (atom/barm- | factors? how is averaging dome kernel with no?-
cm) 0. = None 0.- with self-shield- [ 2°¥° atem deasity
" ° must be present,
CARD 1. = broad group ing only Otherwise problem
2. = point wise 1.= without and with will not rum -
31 self-shielding
YMBO TLABL DENS SSF AVG
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Table 5.5B { Continued )}
Card 32 required {f self-shielding factora imput (card 31, word 3 = 1.0 ar 2.0)

WORD 1 2 3 R 4 5 6
COLUMN 1-12 13-24 25-36, L] 37-48 49-60 61-72
FORMA Decimal Decimal Decimal .Decimal Decimal Degimgl
Felf-shielding Self-shielding Self-shielding
. factor for lst factor for 2nd factor for 3rd Etc. Etc. Etc.
(lowest) group or [energy group or |energy group or
point point point
CARD
32
+
Y MBOL SEL{1) SEL{2) SEL{3) Ete. Etc, Etc.
Fluxes and currents input (card 27, word 1 =-1.0, or card 28, word 1 = 3.0), cards 33 and 36 are required.
WORD 1 2 3 4 5 b T
COLUM 1-12 13-24 25-36 37-48 49-60 61-72
FORMAT Decimal Decimal Decimal Decimal Decimal Decimal e
Flux at lst Flux at 2nd Flux at 3rd Input a flux value
(lgwest) energy energy point energy point Etc. Ete. Etc. for each THERMAL
point energy point
CARD
33
i
)
Y MRO PHI (1} PHRI(2) PHI(I) Eee. Etc. . Fre. H
|
I
: WORD 1 2 k] 4 5 ]
COLUMN 1-12 13-24 25-36 37-48 49-60 81-72
FORMA' Decimal Decimal Decimal Decimal Decimal 1 _Decimal
Current at lat] Current at current at Input a current
(lowest) 2nd energy 3rd energy value for each
enetgy point | peoint ' point Ete. Etc, Ete. THERMAL energy
) point
CARD
! 34
o YMBOL YJ(1) YJ(2) ¥J(3) Etc. Etc, Etc
3 If P-0 source terms input (card 28, word 2 = 1.0), ecard 35 is required.
WQORD 1 2 3 4 3 b o
COLUMI 1-12 13-24 25-36 37-48 49-60 pl-72
FORMAT Decimal Decimal Decimal Lecimal | Decdmal Decimal
Po source term| Po source Po source term Input a Po source
for lst energy| term for 2nd [for 3rd energy . Ee term for each
polat energy point |point te. Ete. c. . | THERMAL energy
CARD point
35
. YMEQ Qo(1) Qo(2) qo(3) Etc. Etc. Ete,
-6 3 —
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Table 5.5B { Continued )
If P-1 source terms input (card 28, word 3-1.0), card 36 is reguired.

1 WORD 1 2 3 e o 4 5 f
| L OLUMN 1-12 13-24 25-36 . A7-48 49260 61-77
% FORMA Decimal Decimal Decimal . Decimal Desimal e Derimal
i "~ |P, source term|P. source term|P, source term Input a P
for 1st energy !f5r Ind energy |for 3rd energy teitun f:r ea[s:gurce
point point point Etc. Etc. Etc. THERMAL energy
CARD ' potnt
. 4
36
LvmBol] QD Q1(2) Q1 (3) Erc. Ete. Etc.
Card 37 must be last card of any series of THERMAL problems
WORD 1 —
COLUMHN 1-12 _
FORMAT Decimal —e [
Consecutive problem index: Next card required
0.= No more THERMAL problems RPT Card
1.= New problem (from card 23) 0.0 44
CARD 2.= Reaverage over new broad groups ' o
3.= Partially new problem P
37 1.0 23
2.0 38
3.0 41
Y MLLO RPT

1f cross sections to be reaveraeed over new broad groups {card 37 = 2.0) input cards 38 through 40

WORD 1-6
_ OLUMN 1-72
| FORMA Alphanumeric

New THERMAL problem title

CARD
38

YMBOIJ TITLE(1), I=1,18

WORD 1 2
COLUMM 1-12 13-24
FORMAT  Decimal Decimal
‘ Number of Upper enetgy
| broad groups boundary for
i for reaver-— one-group edit]
; CARD aging
; 39
|
|
i
ST MBO ZNBG ZOGE
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Table 5.58 ( Continued }
WORD 1 2 3 4 5 5 -
COLUMN 1-12 13-24 25-36 37-48 49-60 61-72
FORMA’ Decimal Decimal Decimal Decinal Decimal Dechimal
Upper energy | Upper energy | Upper energy
boundary for | boundary for | boundary for
1st broad 2nd broad 3rd broad Etc. Erc. Etc.
group group group
CARD
40
EympBoL] BEG(1) > BEG(2) > BEG(3) > Etc. Etc. Etc.
For a partially new problem (card 37 = 3.0), input cards 41 and 42
WORD 1-6
COLUMY 1-72
FORMAT Alphanumeric
New THERMAL Problem Title
CARD
41
YMBO TITLE(I), I = 1, }.B
WORD 1 2 3 4 5 &
FOLUMN 1-12 13-24 25-36 37-48 49-60 61~-72
FORMA Decimal Decimal Decimal Decimal Decimal Decimal Note
Change number | Change value | Change any of [Change flux Change maximumChange micro- Word Ne. Cards Needed
of broad groupg of buckling? problem guess or sourced ilterations scopic data? 1=1.0 39-40
upper enetgy 0. = No options on term options on allowed, accelr -1.= all mew|,; . 1 g 26
for one-group 1' - Yes card 277 card 287 erate para- miers.data |3 - 1.9 27
edit and/or ' meter, or comq 0.= no 4 = 1.0 28
CARD 0. = No 0. = No .
broad group vergence val- | change 5 2 1.0 29
1, = Yes 1. = Yaa .
42 boundariea? ues on card N.= Number |g - 0.0 43
0. = No 297 of nuclides ds 27-2
1. = Yes 0. = No with new For cards 27-29
- 1. = Yes denaities blanks will be inter-
2 preted as meaning to
YMBOL] CHANGE (1) CHANGE(2) CHANGE{3) CHANGE (4} CHANGE(S) CHANGE(S) |retain data from preq
ceding problenm.
WORD i 2
COLUMN 1-12 13-24
FORMAT Decimal Decimal _
Nuclide {or New atomic
matexial) I.D,| dengity
mmber
CARD
43
1Y MBO TID DENS
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Table 5.5C GGC-4 input for COMBO section

Problem Identification Card

If on card 46, word 1=1 and word 4=1, then Standard Diffusion Options for problem macroscopic hi
specified gn the follpwing card &b. P P ¢ hAcroscopic punching ace

WORD 1 2 3 &
OLLUMN 1-3 4-60 61-64 65-68 69-72
FORMA A3 14A4, Al 4 14
Preblem ID to} Combining section title, Standard diffusion punchking
label macro~ | Also used as header card options for .macroscoplc punching
scoplc identification for macro-
punching scopic punching. For trans-| ©o(n,a} + o(n,p)| Transfer matrix
CARD port punching only columns + a(n,2n) = 0. omitted
by 4-33 are used = 0, not punched = 1, fast only
_ = 2, full matrix
= 1, punch —_——
YMBOL{ TACK TITHE(15) MIERAN MIFTFE
WORD i z 3 _ 4 -
COLUMY _ 1-12 13-24 25-36 37-48 -
FORMAT 112 112 - 112 112 .
If NTHERM is made
Problem number Should this Problem number Should this negative on card 45,
from FAST results problem data from THERMAL problem data then the upscattering
tape be saved? results tape he saved? hroad group cross
CARD 0 = no 0 = no sections from the
_ highest thermal broad
45 1 = yes 1 = yes
group intc the lower
fast broad group are
set equal to zero
- . L . —
Y MBO NFAST NSAVA NTHERM ] NSAVS i 1
_WORD 1 2 3 4 5 &
SOLUMN 1-12 13-24 25-36 31-48 49-h() £1-72 -
FORMA 112 112 112 112 112 112
Lr;roblem Hicroscopic** Mixture index Standard diffu- [Standard trans—|Special P If NEL< O and diffu-
acroscopic |punching =0, no nixtures | sion form port format punch optlo|sion punching is
punching =0, none =N,N mixtures =0, no diffusion=0, no punching|option requested, then one
option =N(>0) ,number {will be calcu- code punching [=1, Po punching|=0, nec get of diffusion
CARD | =0, non nuclides to be|lated and macre-{ =1, standard =2, Pg,Pq effort punching optioms is
’ c punched scoplc cross diffusion code [punching - =1, new supplied on one card
46 =1, punch
=-N punch all }jgections punched| punching =3, P,.P1,P; option 52
ouclides with anehin
1.D. matching P 8
to within N =4, Pg,P1,72,P3
pigrﬁa ifter punching
EYMBOL{ WPI REL MLX NDIFFP NTRANP NTRXX

= For microscopic punching, no matching of ID number is necessary 1f only FAST or THERMAL cross sections are
to be punched (NEL=-N) and all nuclides on results tape for the specified problem will be punched.

I1f standard tramnsport forn;nt‘ for cross section punching has been selected (word 5, card 46> 0), card 47 is

needed. :
WORD 1 z
ICOLUMN 1-12 13-24
FORMAT 112 112
Number of up- | Mumber of F UL = Ly
scattering downscattering .
terms to be terms to be Foe e -
CARD punched ¥ punched
47
£YMOO NUP NDOWN
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Table 5.5C [ Continued )

If any mixtures are being punched (word 3, card 46>0), for each mixture supply cards 48, 49 and a card 50 for each

nuclide contributing to this mixture.

If only problem macroscopic punching ie requested {words 2,3, card 46=0), data

complete for this problem.
WORD l 2
COLUMN - 1-12 2224 ]
FORMA 112 A3
Number of elements Label for punched
in the mixture cross section cards
CARD
48
EYMBOLs NUMNUC TAG
If. only standard transport punching requested, words 3 and 4, card 49 {s not used.
WORD 1 2 3 4
COLUMN 1-6 7-60 - 61-64 65-68
FORMAT A4, A2 13A4,A2 14 14
Identification (Mixture description Q = g(n,s}, o{n,p}, and no fast and no full
for mixture Only columns 7-30 are o(n,2n) are not transfer matrix
avallable available
used for transport
CARD punching 1= oi{n,a), oln,p), only fast transfer
49 and o{n,2n) are matrix avallable
available enly full transfer
matrix available
|,, —
SY MR CIn{2) CNAME (1) ,1=1,14 TFNANP [FIFER .

Card 50 mist be given for each nuclide in the mixture

WORD 1 2 3 |
LOLUM 1-12 13-24 26-36
FORMA F12.6 F12.6 Fl2.6 Note
Fast nuclide I.D, Thermal nucllde 1.D{ Atomic density of TIDB is stored im
number, or zero If number, cor zero if selected fast and double precision
none wanted none wanted thermal nuclide
{3 mixture
CARD
50
EYMBOI TIDA TIDB ADEN

If more mixtures are wanted, repeat from card 48,

For each of the N nuclides specified (word 2, card 46), carde 51 and possibly 52 must be supplied.

WORD 1 2 3
COLUMMN 1-12 13-24 34-36
FORMAT F12.6 F12.6 A3

Fast I.D. for nuclidg Thermal I.D. for Label for punched
nuclide cards

CARD

51
YMBO TIDA | TIDB TAG
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Table 5.5C { Continued )}

1f standard diffusicn punching requested, the following card 1s required, {(needed as header card content).

WORD 1 ) 3 . 4 5
COLUMN 1-6 7-69 61-64 . 65-68 65-72
‘ FFORI\'!:’-\"E A4 A2 13A4 ,A2 T4 14
Tdentification| Nuclide 0 = oln,2), o(n,p)0 = no fast and no full
for nuclide description and g(n,2n) transfer matrix avail-
not available able
1 = af(n,a),0({n,p) il = only fast transfer
CARD and a(n,2n) matrix available
; 52 are available ) _ ;119 full transfer
| matrix available
i
‘ YMBOL  CID(D) [CNAME (1) 11,14 LENAMP IFTFER"

If diffusion punching requested for all nuclides on FAST or THERMAL results tape only (or for matching nuclide I.D.
numbers) (word 2, card 46 <0}, specify card 52 once, using onlv words 3 and 4.
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Table 5.6A Input cards and setup for the executions of GAM,GATHER, and COMBO for a slowing-dewn probienm in light water

P O e B . I L LT AR R I R T4 PR L RN L ERR NI SRR

¥NO
€, 2/CORE 128
T efTIME 5
Wy L/FAGE  BU
P,2/PCH EUG

46408
SLIEDKP  JODHILGECHGETA S IMPL=OVLY
SGMT  Maln

SELECT  CFTMAINCATANHYNAMEL RAMEZ JNANES (naAME 6 HAMED ¢HaMEG e TELRER)

oGMT GF AST 1 CHiNaMA | N

SELECT (BONEBSR¢BTHREE (BTWUNCRUSS ¢ wWUE s DA 4 DAD FACE W FASTLR(FMACKHL
FHICRD-FSR-GﬁHINCtGﬂ"NIYuGIWT‘GkIDnHEAD3‘INTERP‘LANE~L1Nil-
LINKE AL [NR3 oL INKS L [NKS oL IR L I MK T o Rk s NEWCYL u w5 Bl Ty
ONED 1P CsPODPRINT3vKESUL (RE# s HTBySAMPS s SAVE 1 SEMPS 1 SIMPS 4 50MES
W SWMT A STALL W TRAP LV THREF s TWUL W UNRES v wEF 4w QU A TE)

SEMT GTHERM s CHNEMA N

SELECT  (THRMAL +CHANGE «Fyizw}

56MT THERMG s CHN=GTHERM

SELECT CAVRGA 1 AVRGE «BREN s CHEOR yERRUFA ¢ EARORE  ERRURY (ERR] 0 GAMM HEAD,  /
WEADAHEADH +HEADSP « HEADTM kAL G L INKLIL L INKLLALINKLIZ L INKLZw 7/
LINR2Z L [NKTToL INKBsL NP L INKG3 AL INLFS L iK1 DL« LNRIO2 L NELI1 s f
MACRDSMACROL s MICHOYMICRIS «MINP (HEWP s UNEGHP QU TTHAUUTLO  QUTI0Z+/
PEURTM-PBIH.PHEGESoPﬂIMAx.PHINTA.PR}NTP:PHINTB-PRNTIB-EEAD; !
GELFS1SETTMSET P+ SUURCE + SPALE . 5P 215595+ 5UMGGC THERMN ¢ TNUMy /
TRAP (TRPT ywRITEAWRITEB +WHITEL 2ZERDL3 L EHLS L BCDCUNPHUKY

SGMT GCIMBO « CHNmGTHERM

R

SELECT  (COMBOVCOLUMNIDIFPUNSERKLS HEALULS ¢ IPRINT (LCNTRL A TNLE FMAQLS Y/
MINTUR eNOL 15T \PLOCA «PLOCE +REAUASREACAA «READE «READSE HF T /
SETUPL SKIPA+SKIPH oSNV STORE « TRAPUNLZERD
FIN
FRUN
¥TAPE  FU1.J0051, 6604w TFG 0L 001520
ADISK  FUZ $TAPE FO02,--- to store Results data from GATHER
¥pISK  FQ3 $TAPE FO3,--- to store Results data from GAM
XTAPE  F044.J0USL, GGCAMAKE +OLE 1000654 .
¥DISK  hVg G6eCs
¥DISK P22 GuCe
DISK F23 GoCH
EDISK F2e STAPE F24,--- to store P and P, slowing-down sources from GAM
#DISK F30 BGLs
SPUNCH
SDATA
s
GAM REGLON
1973, .
FAST PRUBLEM DESCHIPTION wATER YaMALMITa A
2. 3. I. 0. U 5
14 F 1. 1.0 1
£+¢045E+05 5.126+03 2.38 r
6,1738E=04 1D
1,9000 0.0688 o [N G Us
&.U000 0.0346 g U, g, a.
0. 16
1 o 1 20
THERMAL 21
NEw THERMAL SHORT TAPE NOV.21 1973
THERMAL PRGBLEM DESCRIPTION #ATER REFLECTOR
1.0 2.36 24
2.38 I3
6+ 1T88E=D4 10
1. 1.0 i. N
1. =-1. el
0.
2
l.ugauzio 0.0688
8,003010 0.0344 31
U 37
H20 INFUT COMBINING SECT]ON 17} 2
1 1 1 1 45
1 G 0 1 e [
3

¥ JEND

— 6 9 —
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Table 5.63 Output cards for the exampie shown in table Table 5.04

TS TN ZE R T TURE IO S S

D.4336BE-02
0,4207T0E QO
0,23685%E O
Q.44100E 01
0.35159E 01
0.,30282E 01
0,19914€ 01
0,15579E O1
0,12020E ¢l
0.B2499E 00
0.72976E CO
C,T1314E Q8
0,70181E 0O
0.69650E QU
0,69145E 00
0,67513E 0U
0.65T3TE OO
0,48178E=03
0,3682bE=01
0.14638F 0OC
0.25255E OO
0,13124€ Q0
0,10507E OC
0,58059E=01
0.,41558E=01
0,29494E~01
0,16220E~01
0,12230£-01
0.10949E-01
0,10298E=01
0.99946E=02
0,979T2E~02
0,9417BE-02
0,90136E~02
FAST PROBLEM
4,06563E=01
4, 06563E=01
4,06563E-0]
4,06563E=01
4,06563E-0)
4,06563E=01
4,06563E-01
4,06563E-01
4,06563E=01
4,06563E=01
4,06563E=01
4,06563E-01
4,06563E=01
4,06563E=01
4,065b3E=01
4,06562E=01
4,107T62E=CL
FAST PROBLEM
2,33067E=Qs
7+37022E=04

0.13673E=C1
G E3385E OU
0.24401F 01
0.39699E 0l
0.35686E Cl
c.21995E 01
0.21131E 0L
0.14929€ 0l
D.11247E 01
0. 198588 00
0.T2493E 00
0.71082E 00
0.70094€ 00
0,69520E 0O
C,69097€ Q0
0.,64308E OU
0,64373E 00
0,132G56=02
0.514T9E=C1
G.13288¢ GO
Q,21271E ©O
G.laa30F QU
0.98861E~01
0,53649E=0L
0.394boE~0DL
0,26827E-01
0:15205%FE=01
0.11917E-01
C.10808E=01
0,10236E-0L1
0,99481F=02
¢,97TTUE-D2
0.936b2E~02
0,87450E=02
DESCRIPTION
4,08563E-01
4,00563E-01
4,06563E=-01
4,06563E~01
4,08563E~01
4,06563E~01
4,06563E-01
4,08563E-01
4,08563E=01
4,08563E=01
4,06563E=01
4,08563E=01
4,08563E-01
4.06563F-01
4,06563E-0L
4,0b563E=-01
4,12205E-01
DESLRIFTION
3,2960pE=-0%
9,02664E~04

»

0,33217€-01 0,73105E-01
0.,96737E (0 Q.1¢591E 0O
0.28592E 01 0,36UBTE 0L
C.36175E 01 0.38387E Ol
0,2623% 01 0,29309€ 01
G.46112E Q1 0.23924E 01
0.19930F g1 0,18503 01
D,1438lE g1 0.13943E 01
0.10394E 01 0,95651E 00
¢, TT8T77E Qo 0.76060E OO
0.72263E Q¢ 0.72081F 00
0.T0B36E OC 0.70611E 0O
¢.10021E Q0 G.6Y965E QU
0,69415E Qp C©,865330F GO
0.88911F Q0 0.68454E 0O
G.67137E Qo C.b5958F OC
0.833756 Q0 C.0

0,3166TE=(2 0,69637E-02
0.T8TT9E=0L 0,93679E=01
0.14299E Qo 0.18853E 00
Q.18094E 0p 0.182a%E 00
0,95902E«01 0,95144E=01
0,91879E-01 0,82248E=01
0,%1107TE=01 0,49506E=-01
Q9,37590E=01 ©,36195E«01
0,23819F-01 0,21263E-01
0,14396E-01 0,13082E~01
0.11683E~01 0.11483E=-01
0,10675E-01 0,10556E~0U1
0,101B2E=-0L 0,10137€-01
0.99085E=-02 ©,98746E-02
0.97310E=02 0.90326E=02
Q,93216E~02 0,92820E-02
0,8542TE=02 0,0

WATEH YAMASH]|TA

4,06563E~01 4,08563F+01
4,06563E-01 &,06963E=01
4,06563E=01 4,06563F-01
4,06563E=01 4,06563F=01
4,06563E-01 4,065%63E~01
4,06%63E=01 &,06563E-01
4,06563E-01 4.08563E-D1
4,06563E-01 4,00563E=01
4,06563E=01 4,06563E«01
4,06563E~01 &,06563E-01
4,06563E-01 4,06503E=-01
4,06563E=01 &,06563E-01
4,06563E«0) 4.,06563E~01
4,06%63E=01 &4,06563E-01
4,06563E=01 4,0b65603E=01
4,06563E=01 4,06663E-01
4,13397E~0] 4,13897E=-01
WATER YAMASHITA

4,66134E=0s 5,2011%3E-04
1.,04232E-03 1.17231E=03

=7

D,14387E CU U.2%438E 00
0.165931F QI U.21316F O1
0,8160%F 0L 0.4%4207¢ U1
0,354A2F 01 0.4038lc G1
0,30627F Ol 0.34520c U1
C.19231E 01 0.17TT3E 01
0.173a4fF 0l C.le3s7e 01
g,13065%F 0l G.l251eE U1
C.90BD%E OU L.BE3IZZE (O
0,T6648E 00 C.T3664E QO
G.71853E QU 0.715%7e 0O
Q,70a33E 00 U.T70291¢ UC
0,6391bE 00 0.b9BU/E 00
0.B9Z59E 00 C.69196E OO0
q,68068E 00 U.6TTEUE OC
0.66594E 00 0.66632E 00

0,13556E-01 U,21410F=-01
0,11757E QU C.14631E 0O
0.22603F 00 W.23365E 00
0.15222e 00 U,16514E 0O
0.10%72€ QU 0.108648 0D
G, 9964%E=01 0.507T2E=0O1
U, 56940E-01 U.4410TE=01
0,33082E=01 U 31161E-01
0,19209E-01 U 17605E=01
0,13086E=-01 0.12616E=01
0,11292E-~01 U.11115%E=01
0.10656E=01 0. 10370E=01
0.10097E=01 0.1004%E~01
0.98454E=02 U.98194E-02
0,9548LE=04 0.947T4E-D2
0.92461E=02 0.91939£=02

P+D THLRAMAL
4,06563F=01 4.06563E-01
4,06503E-01 4,06563E=01
4,06963E-01 4.06563E-01
4,06563E=01 #.06563E-01
4,06563E-01 4.06563E-01
4,06563E=01 4,06563E-01
4,06563E-01 4.06562E-01
4,06%63E=01 4,06563E-01
5,06563E=01 4.06563€-0]
4,06563E-01 4,06563E=-01
4,06563E=01 4,06563E-01
4,06563E-01 6.065626-01
4,06563F=01 4,06563£-01
4,06563E-01 6,065%63E-01
4,06563E=01 ¢.06563E-01
4,07418E-01 4 0%174L=-01
4,14438E=01

F=1 THERMAL
6,1603TE=D4 6£.59213E-04
1,2T656E-03 1.4 /404E-D3

O —

SOURCE

SUMHRCE

T I - R R LR R T -

{ CAM region )

flux

curyent

Po slowing-down source




Table 5.6B ( Continued )

‘ P T

1,64B03E~03

Z,14877E=03

‘ Z,94809E~03
U 3,65011E-02
' 4,10357E=03
4,54331E=03

5,0527T€-03

5, 46590E=03

6,09L03E-03

6,95305E~03

7,33328£-03

T,65936E~03

8,07367E-03

9,32267E=03

1,02B9BE=02

6,63788E 0L
: 4,72631E 52
! 5,18736F 02
‘ 2,33660E 02

2.94264E 03

4, 70294 00

2,89904E 00

2,140612E 00
: 1,T1487E CO
: : 1,45315E 00
! 1,$4252E 00
8,49665E=01
7,512638-01
6,83306£-01
6,10L05E=01
4,487626-01
3,29737E=01
5 7T492E=02
: B:71C85E=01
i 2,16954E Q0
1,08708E 00
1,8059TE=0L
4,08031E=02
2,93775E-02
2,36155E~02
2,03663E=02
1,19904E=02
1,67412E-02
1,13332E-02
1,01129E=02
9,27549E-03
8,35988E-03
6,2697BE=03
4, T3199E=03

W0
«0
.0

Q0o

*vaadan

L TEE R P IE I PP I

1.80533E-03
2,21107E=G3
3,12692E-03

3,T12809E~
&, 16923E-

03
03

6,74221E=03
5,0{957€=03

5,58875E~
6,1663TE-
7,03074E~
7,37022E-

03
Q3
03
03

T,694T4E~D3
8,26018E-03
9,60959E=03

1.06141E~
REGULAR FLUX AND CURRENT
THERMAL PROBLEM DESCRIPTON WATER

1,£738TUE
5,8b646E
§,25764E
2.0%016E
1.75083E
4,17aTsE
2.T4695E
1,98201€
1,69356F
1,38843F
1,09B44E

0z

G2
02
g2
02
o1
00
oo
oo
co
00
oo

8,2T231E~01

7,42259E-
6,76100€=

01
0l

5,83612E-01
4, 28T94E=01
3,11566E=01
1,42790E-01

1,25913E
1,88863E

[eli}
Go

9,71301E-01
1,164L3E=01
3,73093E-02

2,83240E~
2,21168E=

02
02

2:101l644E-0Q2
1,73821E=02
1,4l6l19E=02
1.10528E=D2

F.997B5E~

03

9,1838TE=C3
£,02106E=03
5,94733E~03
4.52253E=03

0.0
0.0

1.8790%E-

03

2.47165¢-03
3,79606E-03
3,8296RE-03
4,2338TE=(3

4, T76843E=

Q3

5, 10624E=03
5,6611TE=03
6,38280E=03

7,10758E~-
7,96178€6-
7,76501E=

Q3
03
03

8,%0339€.03
9,63310E=03
1.,0987BE=D2

2,37216F
&£,4T0T9E
3,B1l289E
1,79459€
1,09147€
3,77%09%€
2,58012EF
1,94671E
1.67236E
1,34T09E
1,03059E
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1,94998E=
2.33067E-
3,45694E~
3,89995E=

03
03
03
03

4,29754E=03

4,83298F-
5,15915E=

03
Q03

5,70895E=03
6,59213E-03

7.18360E~

02

1,39223F.03

7,81730E~

03

B,563a2E=03
1.00329E=02
1,11752E=02

REFLECTOR

02
02
02
0z
01
ag
0
og
o
oo
(4]

5,07179E=01
7,23823E-01

6,62561F=

01

5,5995FE=01
3,98868E-0]1
2.+98854E=0]1
3,30591E-01

1,56663E
1. 70764E

og
Ge

B,69155E-01
7.806T9E-02
3,47649E-02
2.,69183E=02

2,23931E=

02

1,99595E=02
1,b9420E=02

1,34843E-

02

1.,0B086E=(2
9. 77990E-03

9,01260E-

03

7,72069E=03
5,61%10E-03
4,36T73E-03

INFUT COMBINING SECTION

4,86376E=04
2. 48367606
5, 4568304

2.85541€
6e89452F
3, 394B4E
1.,56727E
7.35899E
3,46826E
2,67267F
1.88999¢
1.63106E
1.31960CE

9,59099E~

02
02
nz

o0
01

7.88430FE=01

T,086454E=

0l

6.51165E=01
5,26l45E-01

3,84227E=
2+Bb6118E-
4,244B2E=

1,82206E
1.53113F

233
Q1
01
a0
oo

T,79554E~01
5. TO30GE=02

3,27269E-

02

2.61419E=02
2.186e8E=02
1,%9549E=02
1,66296F=02
1,26495F=02

1,05811E~

02

9,57431E~03

5, 85860E~
T 21414E-

03
03

%.,45049E-03

4,19332E~

o3

1.,72243E=0C1
3,32107E-01
5,58546E~01

2,01842E=03
2,55314g=03
3,53463E-03
3,.96899E=03
4,36028E-03
4,94409E-03
5,21153E-~03
5,82667E-03
6, 79501E-03
7,23BB3E=D3
7.28B1l1E-Q>
T.834565E-03
B,B4426ED3
1.00134E=0<
1,14261E.02

3,70660€ G2
6.64117E 02
3,00852€ 02
9.02125E 01
b, 21488E Q0
3,237127E 00
2.,37640E 0O
1.80031E 00
1.59288E 00
1.26213E 00
9.06227E-01
T.T0230E=-01
6.98652E=01
6.4TO59E=D]
5. 111e60=01
3,61827E=01
2,78048¢-01
6,09032E=04
1.9989%€ 00
1.36652E 0O
4,96206F-01
5,00287TE=02
3.13a72E-02
2.5426%E=02
2.1127LE=-0Q2
1,%1873g=0¢
1,60453E~02
1,20862E=07
1,03570E-0¢
§,47376E=0J
8,8013%E=03
T.16087E-03
5,08580E~03
4,09364E-03

coo

0.
O
0.

— 7 1 —

2,08461E=03
2,75768F=-03
3,61066E=03
4,03p80FE=03
4.67213E=03
46,9987 3E=03
9,37572E~03
5.94206E-03
6. 89B13E=03
Te29615E=03
T.62382E-D3
T+9036BE=03
9.02664E-03
1.0081C0E-02

4,078TTe 02
6+DE314E 02
Z+65576E 02
2¢12206E Q1
3.34823E Q0
3,00754E OO0
2+28910E Q0
1.757432e 00
1+510%1€ 0O
1.20607E DO
B.tB4b5k=0]
T.bUpHZE-01
6.90855E=01
B.31T96E=DC1
4.7007TE=Q]
3.49600F=01

£+97839E=01
2.22929E 00
1.2182%€ C0
2:95637E=01
8.4 f0Ll5E=02
3., 033p4E=02
2+41602E-02
2.07544E=02
1,8%819e-02
1.54298E-02
1.13817L=02
1.02344E=02
9.37294E~03
8459161E=03
6. 4B668E=03
4.97326E-03

Q 2 OHZO O]
1+05381E~C1H2G 1X
1.8B058E=01H20 2X
1.89169E=01HZ0 3X

P - T O R Y |

P, slowing-dewn source

( GATHLR region )

O

£lux

current

{ COMBQ region ]



Table 3.68 [ Continued )
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e S R R B T TR I I R I I TR DI |
0.0 a.0 1.%1764E-07 2.0%660F 00 U,0 h20 6X 1
1.95179E-01 1.0238BLE=ULl 1,54602E-03 4,03489E-07 HzQ 1F 1
0.0 T,49032E-01 1.8B058k=01 4,89983E-05 H2Q 2F L
Q.0 a.0 1.34242E OG 1.69169E-01 HZO 3F 1
0.0 0,o 4, U801 k=0 3,14152E 0O HZO 4F 1

TRPUT COMBINING SECTION F-0 [HT= % [nse 1 jriMel0 OH2GQU U
C.0 1,7¢243f-01 4,46374E+04 0,0 3,02551E=01 Q.0 1HZO0 1
L.9%179E-01 0.0 0.0 C.0 1H200 2
0.7 3,32107t=01 2.4B367E=0n 0,0 9,3T142E=u1 U.0 ZH200 1
7,490326~00 1,03381£=01 0,0 c.0 24200 ¢
¢.0 5. 5H546E-01 5,45683k-04 C,0 1,51212€ QU 4.0%0L1k=06 3H200 1
1.36242E 00 1,BBQSHE=OL 1,98402E-03 ¢.0 3IHEQU 2
D.0 2.06660E 00 1.91768E=02 0,0 3,14070F 00 U.U b0y 1
3,12152E OC 1.+69169E=01 4 ,85983F-0% &,034896-07 aH200 2

INPLT COMBINING SECTION p=1 IHT= 5 [HSm 7 IHM=}p gHZQL ©
0.0 v.0 t.0 0.0 g,o Y. 1H201 1
1,0C3886E-01 0.0 Q.0 C.0 1H201 ¢
G.0 g.0 G0 Y.0 G0 0.0 2HzOL 1
4,41536E=01 ¢,0053WE~02 0,0 0.0 2H201 ¢
a.0 g.0 0.0 a.G Q.0 1.40079L=0% 3H201 1
8.5772BE=0L 6.2553TE=02 ?,45122E-0% 0.0 3201 2
Q0.0 0.0 0.¢ 0.0 0. _ u.0 4H201 1
T.16952E=0] b.906E3E~02 2,66011E-D7 3,16b616E-10 4H201 2

— 7 2 -

¢ross section input format for diffusion codes

cross section input format for transpaort codes
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Table 5.7A Iaput cards ard setup for the executions of GAM,GATHER, and COM30 for a core calculatien

P I N R L L T L T e B I B L R

¥ND
CL,2/C0RE 124

T2/ TIME >
w.l/FAGE  BU
FL2/PCH 200

$GJOB
SLIEDKP  JOCS51,06C4GGC4 SIMFL=0VLY
SGMT  MAIN

SELECT (FTMAIN<ATANH NAMELsNAME2 JNAME 3 yNAMES (NAMEDS «NAMESR ¢ TICKER)

SGMT  GFAST CHN=MAIN

SELECT (BONE (BSH BTHREE BTWOWCRUSS (DOUBD3IDD40 FACEFASTLRFMACRGY  /
FMICRCVFSReGAMINC ¢GAMNI T4 INT «GRIDHEAD 3 INTERP A LANESLINKLY [/
LINKZ oL INKI oL INKS L INKS (L INKG L INKT o NCHE (NEWC YL W NEWSLBANHLT ./
ONED+P {CPODPRINTI ¢RESUL +REW +RTE + SAHPS  SAVE  SEMPS S TMPS  SCMPS Y
WSUMTISTALL W TRARZ J TRPF + TWOD s UNRES WEF 4 WCD W TH)

SGMT  GTHERM»CHNsMAN

SELECT  (THRMAL 1 CHANGE +FyDw}

SGMT THERMG « CHN=G THERM

SELECT  {AVRGAAVRGH +BBEN,CHLUP «ERAQRA JERRORB vERRORT-ERRLY L GAMMAHEAD,  /
HEADA yHEADH 4 HEADSP «HEADTM o HEADLIO L INR1Q L INKIL L INKL12 4L INKLDY . /
LINKZ2aLINKTT AL INKE L INKG L INK93 2L INKIS W LNKLIOLLAKLIOZ fLNKIS1Y /
MACROYMACROL 1M CROYMICHSS (MINP «NEWP s ONEGRP sOUTTH OUTLIVOUTLI0E+/
PBORTMsPBLRA1PHIGES«PHIMAX (PRINTAPRINTB +PRINT31PHNT13«READ /
SELFSsSETTMLSETUP +SOURCE ¢ SPACE «SP2.5595 «SUMGGL s THERMN « TNUMs  /
TRAP «TRET «wRITEAWRITEB vwR [ TELZERDL3 + ZEROT 1 BLUCONIPHOR)

SGMT GCOMBO + CHN=GTHEHM
SELECT {COMBOWCOLUMNAD [FPUNJERKLS (HEADLS W IPRINT \LCNTRL sMa [M16 MADLS,  /
MIXTUR «NOLIST+PLOCA+PLOCB 1 READAYKEADAA«READBWREADBBE «KP T I
SETUPL SKIPAS&|PB«SN.STORE « TRAPUNLZERD)
FIN
#RUN
*+TAPE FO1+J0051,66C4wTFG.OLD 001520
#Disk  FO2 $TAPE F02,--- to store Results data from GATHER
*D15K  FO3 STAPE F03,--- to store Results data from GaM
¥TAPE FO&, JODSI.,GGCAMAKE (GLD 000654
#pIsk  FoB GGCa
sDISK F22 GGCh
aDISK  F23 GGCs
¥DISK F2e §TAPE F24.--- to store P and P| slowing-down sources from GAM
sDisk  ¥30 GGLS )
¥PUNCH
SDATA
Q
GAM REGICN
1973, 1.0 3
COQRE FAST PROBLEM DESCRIPTIO JP 2 2,6E.U. 4
8. 3 i O 0. 5
1, 2, 1. 1.0 1, &
6,QBE+D5 9,12E+03 2,38 T
é,178BE=-D4 1y
1,0000 2.4137E=02 0, 0. Ce G, 11
8,0000 2.6954E=02 0. Q. 0. Q, 11
24,0000 0Q.,0435E=05 0. T T o, 11
26,0000 0,1725E~G2 0. 0. Qs 8 11
26,0000 0.3251E=05 . o. a. a, 11

— 73 —
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Tahie 5.7A { Continued )

I DU I Y TR R I TP TR JEE P PR PR PEENE SRR PR
40,0004 0,354lE=G2 G, 0. 0. 0. 11
92,2350 1.,9588E-0% G, D G G. 11
52.2381 C.f24bE-02 1, . U, 0. c. 11

296, 2. 0.625 0,13l1s 45,6631 ¢, 2592E=02
1, 1o, B.6272 2. 235, 0.2703 14
2 15
0, 16
ol 1 20

THERMAL 21

NEw THERMAL SHUHT TAPE NQv.2) 1973

THERMAL PRORLEM DESCRIPTION COQRE P 2 2.6 E.U. 23

1.0 2,38 24

2,38 2
6,1788E=0u 1
1. 1.0 1, 271

' -1l. -1, F1.]

a. 29

[ 30
1.0030210  2,4137€=G2 - 31
8,0030100 2,b95eE=0D2 31
24,0000000 0.5434E-05 31
26,0000000 0,1725E=04 31
28,000000U 0,3251E=0> EN
40,000000¢ 0,3541E=02 31
$2,2350000 1.9Y588E-0% 3l
§2,2380000 0, 724bE=02 31
0, 37

COR CORE INPUT o] 2 44
1 1 1 1 42

1 1 2 1 46

i 2 47

¥JEND

4,7 4._
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Table 5,84 Input cards and setup for the GAM-gxecution,GATHER-Results tape and COMBO-execution fer a core calculation

F T P T R T P N IR EA TR S FERST  |

¥NO
C,2/CORE 1248
T.2/TIME 5
w,1/PAGE B0
F,2/PCH 200

#6408

#LIEDKP  J0O51,GGCaGGLH 1S IMPLROVLY

SGMT  MAIN

SELECT  (FTMAIN2ATANH NAMEL s NAMEZ (NAME3 NAME & NAMES (NAMES . TICKEH)

SGMT  GFAST,CHN®MAIN

SELECT {BONEBSH,BTHRELE \BTWO+CROSS DOUBDAD U4DFACEFASTLE 4FMACRO
FMICRUAFSRGAMINC JGAMN T GINT «GRID «MEAD3 4 [NTERP (L ANE+LINKIy
LINKZsLINKI L INKG oL INKS ¢ L INKB oL INK T NCHK JNEWCYL WNEWSLE oNHLT 4
GNEDsPIC,POD PRINTA+RESOL yREWRTE +SAMPS ¢ SAVE « SEMPS +5IMPS 4 SOMES
VSUMT o STALL + TRARZ s TRPF + TWOD o UNRES «WEF  WCD A WTHY

SGMT  GTHERM:CHNaMALN

SELECT  (THRMAL « CHANGE «+FVDW}

SGMT THERMG + CHN=GTHEHM

SELECT  (AVRGA(AVRGB +BBEN,CHKOP«ERROAA (ERHDREERADRF ERRLII«OAMM o HEAD,  /
HEADA y HEADB v HEALSP ¢ HEADTMaHEADLIC WL INKIO L INKLL AL INKLIZ2¢LINKL3 . /
LINK22 cLINKTT L INKE QLINKR | INKG2 o LINARDLNKIQ] s LNKID2 N1 2L, /
MACROWMACROL +M I {RUSMICRIB JMINP s NEWP +ONEGRP +OuUTTM,0UT10.40UT102 4/
PBURTMtPBLIR 1 PHIGESsPHIMAXPRINTAPRINTBPRINTH «PRNT131READs  /
SELF5+SETTM SETUP «SOVRCE ySPACE +SP 2455992 SUMBGC THERMN « TNUMY /
TRAP  TRET+wRITEAWRITEB-wR | TEL+ZERCG13 4 ZERDY BCDCONPBOR)

e

SGMT GCOMBO « CHN®OTHEHM
SELECT  (COMBCCOLUMNDIFPUN cERRLBVHEADLS . [PRINTJLCNTRLMAINLE1MAQLD Y /
MIXTURINOLIST+PLOCAPLOCBREADASREADAAREADB «READBBWRFT. !
SETUPL 5RIFPASKIPB 15N STORE - TRAPUNLZERC)
FIN
¥RUN
STAPE FQL» JO051.GGLawTFGLOLD 001520
¥DI1sK ko2 $TAPE FO02,--- GATHER-Results tape from previous calculations
#D1sk  FO3 $TAPE F03,--- to store Results data from GAM
ATAPE FO&.J0051,GOCAMAKE ,OLD Q0063
¥DIsk FOB GGC4
#DISK  F22 G6Cs
D15k k22 GGC4
D15k F24 $TAPE F24,--- to store Po and P1 slowing-down sources from GAM
WISk F3C GeLe
#PUNCH
¥DATA
i o
GAM REGION
1913, - 1.0 3
CORE FAST PROBLEM DESCHIPTIO JP 2 2,6E.U. &
&, 3. 1, 0. 0, 3
1. I3 1. 1.0 1, [}
&.08E+00 9,1ZE+03 2,38 7
& 1TEBE=0Ou 10
1.0000 2,4137E~02 0, 0. 0. 0. 11
8,0000 2,6954E=02 0, 0. 0. o, 11
24,0000 U,0435E=0> 0. 0. 0. o, 11
26,0000 D,1725E=-02 C. U T [ 11
28,0000 0,3251E-05 a, Q. v o, il
40,0000 O0.25%1E-02 G G U g, 11
92,2350 1,9583BE=-Q% 0. U Q. o, 11
92.2381 0.7246E=02 1, Q. Q. 0, 11
296, 2, 0,625 a,13118 49,6631 é,2592g-02
i, le. 8.6272 2. 235« 0.2703 14
Fa 1>
a, 1t
v o 1 ) 20
€OR  CORE INPUT 0 2 44
1 1 L 1 45
1 1 é 1 4t
3 47
¥ JEND

__7 5 —
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INO
C.2/CORE
T.2/TIME
w,l/PAGE
P.2/PCH
$GJOB

#LIEDKP  JOO%1,GOCHGECE 5 [MPLEOVLY

SGMT MAIN

SELECT CFTMAINATANH (NAMEL +NAMEZ JNAME 3 JNAME 4 (NAMES +NAMES (T ICKER)

SGMT  GFASTCHN&MAIN

SELECT (BONEBSR,BTHREE (BTWO1CHOSS,DOUB «D3D+D4D  FACE,FASTLK .FMACROY I
FMICRO+FSRGAMING 1 GAMMIT GINT «GRID,HEADI W INTERP2LANE +L [NK1 . /
LINKZ eLINKI oL INK& o LINKS oL [NK& L INKT o NCHK (NEWCYL yNEWSLBANMLT Y  /
ONED P ICPOD+PRINTIRESOL REW ATB+SAMPS \SAVE (SEMPS+5[MP5  50MP5/

2 SOMT 2+ STALL + TRAPZ « TRPF o TWOD +UNRES s WEF 4 WOD «¥TB)

SGMT  GTHERM,CHNaMAIN

SELECT  (THRMAL »CHANGE +FyDw)

SGMT THERMG +» CHNaGTHERM _

SELECT (AVRGA,AVRGE «BBENCHEOR +ERRQRA (ERRORA +ERRORTSERHLD «GAMMHEAD
HEADA-HEADB-HE%DSP|HEADTM.HEA010-L[NKlD.LINKl;.L:NK12-LINK13. /
LINK22+E{NKT7LINKB(LINKG L INKO3 L INK95,LNK1OLsLNKLIG2LNKIZL, /
MACROMACROL +HICRG1MICRES . MINP + NEWP s ONEGRP 2 CUTTH, OUT10.0UTL02+/
PBORTH PBLR,PHIGES 1PHIMAX PR [NTA,PRINTD (FRINTS«PRNT13HEAD !
SELFS«SETTM1SETUP 1 SOURGE +SPACE +5P2 15595 5 SUMGGC 1 THERMN « THUMA /
TRAPTRFT wRITEA,WRITEB+WR|TEL1+ZERC13 «ZERO9«BCOCON +FBOR)

SGMT GCOMBO 1 CHNeGTHERM

SELECT CCOMBO s COLUMN D IFPUNTERRLS «HEADLS s IPRINTLCNTRLAMAINLBMADLS ./
MIXTUR «NOL ST +FPLOCAWPLOCB + READA «READAA vREADE yREADBB +RP T !
SETUPL1+SKIPA,5K [FB+SN+STORE s TRAFUN ZERQ)

FIN

¥RUN .

STAPE FOLlyJ0O051,GGC4wTFGLOLR.0Q1520

wisk Fo2 $TAPE FQZ,--- to store Results

*D{SK FO3 . $TAPE F(3,--- GAM-Results tape

YIAPE  F06. 0051 GGCH4MAKE yOLD 1000654

¥p15k  FO# GGL&

¥DISK  F22 GGC4

¥DIsK  F23 GGC4
suISK F24 §TAPE P24, --- PO and P1
¥DISK  F30

¥PUNCH.

#DATA

] Q
i 0 1
THERMAL

JAERI-M 5991

Table 5.94 Input cards aad setup for the GAM-Results tape,GATHER- and COMBO-executiens for a coTe calculation

NEW THERMAL SHURT TAPE NOV,21 1973

THERMAL PRGBLEM DESCRIPTION CORE JP 2 2.6 E, Uy
1.0 2428
2,38
6,1788E=04
1, 1,0 1,
1, -1 =1,
'Y
8,
1,0030210 2,%13TE~02 '
8,0030100 2,6956E=02
24,0000000 0Q,b430E=0%
26,0000000 ©,1725E-02
28,0000000 0,3251E=05
40,0000000 0,3541E=02
92,2350000 1,958BE~D4
92,2380000 ©Q,f246E=02
0.
COR  GURE INPUT 0 2
1 1 1 1
1 1 2 1
1 3
¥ JEND

.8

128
b]
a0
200

data frem GATHER
from previous calculatéons

slowing-dewn sources from previous calculations
GGCH
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Table 5.12 Punched cross sections for the transport code

Header zard

WORD' 1 2 3 4 5 6
COLURMH 1-50 61-h3 Va4 PSTT 78 TG-AG
. “ilpha-
AT | Alpha-nameria pha- 2 £3 A 1z
CARD Punech
vhAY Hiclide or Fixture Identification Phe bo Crre! . bo
] Ident: fi-
: cation
SYMEOL

& Heeder card is supplied for each &-matrix which is to be puncred (r stands for blank, £= 0,1,2,3),
The Funch Card Tdentification ia the same for all cards of » nuclide or mixture,

Uross Sentions

WO RD : 2 3 4 5 3 T + e} n
. I — [ I SR PR R
SOLUMN =2 1324 7535 I7-48 49-60 6H1-77 {374 =iy fe T9-H0
RO RMAT 412.5 E12.5 EL2.5 E12.5 E12.5 12,5 iz A% Al
. R S - [ S
. anch
CARD T _g e © ra fg a = ag+M1P # g Card i
, T 8 s-f) [Hentifi. .
‘ crLioan
SﬁmL o - ]

If £~ is different from zero, then worda 1 to & will he blank, Sovpplied as many cards 2 as needed
starting with group 1. Start each group g with a new card (index | = 1).

*) Sees the text.

Lross geclliors

HORD ! 2 3 4 5 [ f B ‘g 10
G LUMK 1-1+¢ 1324 25-36 57-48 4960 bl=72 1374 T5-77 izl 7950
FORMAT 512.9 E12.5 B12.5 E12.5 B12.5 B12.5 [z A3
CaR " LSy ” o+ g L nl=g ta g-NI0 W2 gungh i
CAR .k s, 2 as,!, as,t_ etc, ag"— z ar_ . £ S+l

R Identjfi=

catinn

STRB0L

._80...
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GGG =4 % AMAIE, 20 0BEUETEATHA TR A—F =27 7

{ master data tape )b, =—¥F—HHEIHO, SHhANEErbEBY — Ry ST — 4
5 —7 ( working data tape ) ®1ED, chnHEWwE 5, HEEHROLHHIBRTS
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BEAE ARG T — VOFAOBRICAT TS b, 6118 (GAMF ) £ 6215
(GATHER@!HChbﬁ%ﬂ¢TﬂﬁLﬁR%$ﬁ%ﬁ&bk%mféé®fﬁﬁﬁm
LTslEENkn,.

6.1 GAMBA#®H#H7ns74

GGU—4:—FWGAMt¢yay@%m547§U-f—f&%ﬁféiuyaAﬁﬁ
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2F U RRF—ANL ALY 1EELLTRIEY, T—%y ST — 2T — FICENT
2 r AR LTE TR e CHLEN TR /S ATV ShYBEIA T A,

6.1.1 AhKET HEERH

) b
Noete %%*I e B
1 I.D.number ¥, S bBATEDT  PRIKL 0O L, B

Br7EEERL, MEALTORFE, HERERT WERT L,
> #ik, 1.D.number i£ 42000, TORELHEMo—94 D1 .D.
number £ 42094 Thbds 2k, HBA5 A —FEROBEBIOHLTH,
LHROBTOBRBRIK, TOBOMEl EHTMA S i, KBTS
— 2% B OoMo—94 D1 .D. number 4 20941&%5, D EomE
T Ed» LA A&FIE, [.D. number 28X D F vEFOEBERTCLEZ
Bo Glzlt, *Be=4.000, BEZRLUBETS&LEE, I.D. number
MEMTAFMICANT AT Eo
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SEH T & LTRS bl b FROEIRGOWE, FHEATAI N A

AME—EOBTH L, BHIOT A — B, FEERE EFEDELE DY
Wik oAo@ — B c@@o%bf,ﬁ&&%%ﬁ«.L%»% —ER (&) %

L:"’D‘—rl/}<0 f/\a) "“*'AVC/L\ SH& T C_.j’l. \%) o

UD\A_'&E—_/VC WL L2, HF vy o VELELATIORE T H A

§ -— factor L, # D ETE T, ,E%L—-;:[;H@ L Tt A T A —
EHANHGEHETAOC BN LA L, B A ¥ -, W TEKHFE
éﬁ;wiﬁz«*ﬁér] ((Bo)mmsfiTtEhIn b

fn{l, /7 (28E,—1 }

—_— 0 -
I (En):El‘/ Fi{u) 229 e du
& ] gt
4
csf.E,m%%ﬁ%m@?é%f.Kﬁf%éh&(&zﬁ%ﬁﬁ)o

o1
B, =B+ ST

=B, +107
s S L TANERSS — factor T, PPUL XL RICH LT 5
HEMICEHALAL (LEoD § 212 ),
GEAEEEAE TR, SEABOILTLOT, T TODE, SHNLE
Mﬁ?é$ﬁv&»%@%%?c
g, I > SO, 2 eV TALT Ao
AZtEN E A TEWL N LHERDE

EL

r — factor i&, FEER OIL0
e
]

P BIECETAS TR, Ay BB, c=1p/(18,) TE

Ahhbe ') (4.8) #F@ Doppler T, B, @@= d 0% —TH5bo
WL @@ AT LA, T FOW T, r=50+0250 /TELT
HEIh A

P, slab array (L, ZEstg st s A MR RS T O
TEEH P, array #ANTNE TH L, MEAZMERT CRZTEEER
FAEREWLNS, GUCTHEIATHADI, FET. W LI D

apperdix—HIWRLTHHo TDTLEP, cylinder array T 4 (Al A

PP, cylinder array #L, Mk F s T AMEMRTHLH [ Note

J volume tlable . FESEIBHAOLETHWLRS (4.53) %
N LE, BIEHOETTH L, J( &, # Vi Nather , Nardheim
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11 ENTHWAT F A ¥ — g, Thermal section (GATHE Y TH
BT AL F—GE R LTnATRE A bR v, TFAAF D AEH
EUCIBI AN T b
12 ARFNOZ A AE—-FT ATy EESE 22 P74 ( fission
wmtmm)xia,&%%z«ﬁbﬁa@@:%m%—mﬁfaﬂ,K
W aszElask LTANT L, TR,
NEP—-1
2 xl-=1.000 .
1=1
T, N@P., Fast section M2 ¥ —ERA (998 0H%

il zaAaF—rr -7+ o

13 #Hman S S (186 }’vi_i. P, BiEgil- 1t ) » 2 RO OWMTH LH, Py,
P, »XU0P, &KL P, EMLH T AEAR Hhlng
14 Qe (1 7TV, ASITHRrEx— A —7OHTHALH, Fast section

N4 T —F— A THNLATWERMZ A2 x— 2 —73(990)
E L

15 S8 (18 Vi, HHEEHILe Y v s A HTATFTAHAEA DA LE -7
n— TEOAROET, TR A E S - FTHOBE{ in —
group term ) ¥ & iro

16 SS(19)V2:5688(24)d, BEYREAOLEREL T — # LT
AR F b, Py, P, 2 LUP, OESE, FEEHLFIF 0,20 )
BHE IS L THARLEZ N,

17 SS (27 ), @XTOMEOBH, (M, s, (n, 201 %Y)
k) o R OEEPINFHOEFRCH L, Fast section 9@ R F 7

N T A T WAENT, TNTOEE, —RITIE5049ThL,

18 1RTEF— ORI, RoBBE (T D . VEH-T, MRANTIN L,
1.0 ST R O
1 gl
2 e
3 V., BRsic X TR A MaE i O EE (B RBET
ET o
4 {n, v ), WERK
5 (n, p)
6 {n, a)
7 {n, 4
8 (n, t]
9 {n, n)
p
106 (n,n}d
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11 {n, ni,
12 (o, t

2
13 {n, n )d, -
14 (o, t

L
15 {0, 2a)

RO EE A SR, 15 LB REW LD, hEz TALD-hiL

I g,
G, , RS AR N THR O S ENT 5, B S
w2 ( barns ) TH b,
0 ()—D GO carran O’ﬂ - . 0‘0 0'0
11, 12, 13 1>{1+88(18)—1], =2-*2, 23,
cereean, gt i gt a®
2—*[2-+'Sb(18)—1J, 5 3, 34, reees .,

0 A s P araen emw S
3

g N
3+ 3+88{18)~—1],

g gt ‘ cirveeree, b o L eeeneens
N N, N—N-+1, N—*[N—"Sb‘(lg}—l‘i-

LmGait, S8 (16) THZARET S A, ARICLT, #tEP, , Po,

PE H)(TLE‘F UFF 5
AL RIS & FAR O a0

'"tf:’J:G‘{ n,

FE

Hhtho L L, BELOZ %4z — 70— 780, 056 DEERICH

LT, —Wiri 1 00 &LTwv Ao T, FEEEWELEFEA IR L OURE R

in 1o In (m in in
""" . i N
11, 1 2, 1 =100 2 -»2 2 —+3 2 =100
in in in )
(T caveees, T in
33, 3 >4, 3 FI00, erevees .,
ss{20o)sslzo) , -wveee,

in
sgl{20)-100 .

99z AL E— NEHEOHMED A P I Y —F—F T, ¢l hTK100
Iim%—fm“fkdmm&LfﬁqfhéoLﬁﬁqflggxﬁmﬁ
e = FOER (041 4eV)ITFTOENTOHTRLF—CHILT 5
SEWEETREOL LK L.

NBE PR, #
U—f—ﬁﬁ,gglﬁw#“¢»—7ﬁmf,

VT a A ¥— A -7 OPF1OWTHL, HEOT AT F

Wast section ( (AM ) OErETHE, By

(GATHUER)OBOWAFETEF KDL ELTELe LAFST

Thermal

:tn\/ﬁ N

sectiaon { &

5 i bh

"CWZ)Q
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23 HEEEPEHOENTOBM OIER 5 A £, Fast section [ GCAM)
QEE D, HEHENEYKETINL LI, Fra 7 -7 0G0
Mg F e CEanrTWwbg
24 BST(I) =, Ii’wi’w%’—f”f‘/—?‘“ilfif*f?"/'ivﬂi cal O Wk s iC
ova
TEEN B,
={i+ss{i8)—1]
total abs 0 .
o = g + o’ {elastic)
1 1 . Je-1
i=1
j=1ro0 | Jj=10%
in , 2n
+ 5 g o+ 3 o
. 1 ) jei
je=1 i=1
25 i—»j o, EH e b oy P RIRENTEEREIN Do
total scattering . in n 2n
g . ¢ g=0'0‘ {elasticy+a .+ 20
Je1 Je1 j=1i 11
26 THE ALK~ —7 | ZWTAREF IR, RATEHEIN S
ot je(idssl18)—1]
scatter
a’ =y ¢ {elastic)
1 . . j«"—--l.
J71
27 TAAFE - —F L KTT AP, BERFRSOEEL TR T
Ahb,g
j=(i+ss{181—1]
p scatter . Ll
g1 = ¥ D
1 Je—1

=i

2 RE—F—gR—=FTOEHR i MAKE=

6. 1.2
MAKE2—FEIGAMBE=Rs—34 7507

—7HhbLTh I, HILWEERBLAD, -8
ThbLOWEEDL, v R 4-F—FF—TCwL TR

6.1.3 U—F>FTF—F—7TOEH  MST =
MST=—VYd,

HE R E B AT,
—5%~f&ﬁ&@f.t@%mfﬁﬁmh@,

T#& Ao

FEINThLBEHEHOD LA > T 4

FE, = AL —F

P
DEZEREE LA THZ ERTMETH 5,0

U —% =T LT FHATE b,

o7

PR
P
H

Blgng=

T—{’ZT—-:?%:IF—-M.E?-QQ
25 -7 LB LTEROLA
A LEEHRRLATREREA L D*’ﬁfl

{7 —F% 5

1A j""

FRMOBE L LT, SREOWL <P v 7 ADEEHEA TR (P, o L P,
SEH AR T AL EMNTE b,

6.1.4 A&mHEOER I MIXERa—F

MIXERT = FETF— 47 —7 { vRE=F— a7 ~7FRiE, 7—-Fr I F—5F—=7)
CEENTVABRBOF DL, 22 oCECDLL, & F LT A AR A
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a T b Wi, a7rrvaxFy—r (55T 30 4 Fe, Cr, Ni, Mo, Si, C#
E’)Wﬂ’CV\«%) 7)'?’"1'7‘13/1 ( Hasteloy —X&ENi, Cr, Fe, Mo, Go, Mn, Wi b
G TWnh )) SAEAIE THbde S80S HEEFEIL ( atomic density fraction )
ThHA 'Hhﬁﬁaﬁho£<&mnﬁﬂm@i)u%wﬁxpIHxxglmwﬁéhfw
50g%ﬁxy+w~wfmﬁén,?—¢?~7«mﬁmmMAKE:—leafﬁbn
Z\)D

sz z NTi, alloy, -compound , mixture 2 M EiET ) OFERERAICE e

N
Gx(éﬁﬁ):z Wioxi { 61 )
i=1

LN W-H%ﬁ%%é%@ﬁ¥ﬁkﬂ)%ﬁﬁﬂﬁﬁﬁkféP.Fﬁ%%mﬁﬁﬁﬁﬁ
DT B b HEH e b w2 DNTER (61 I o

515 F—2F—T7TOREOTIr i FPPLHINTZ -V

PPRINTa—VR, F—2F—7 (== R —F e T =TT —Fy S F =8 F—T)
NNEO—IST i rEE 7 P IS e 4% o, ffcmfs HEH v RFETY LD

LTz by TE bo

2} HEESRO TR TS SepuAlt: LTERKL (Weight fraction ) &LTHINTNLE EHE
WO T, ETRrHEELRTRIEE R e
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6.2 GATHERB®H 70/ 54
GUBG—400ATHRERZ—VOAEABDZI AT 5 4 —F—7%EHTHT 052N
NTHEIR b, ChLOF =45 —7THGAMTI~F {98 VvFI—vY—R) 8ELT,
101 ADPT 42 F—BTREANTWT, a2 ~FHE, L0V 6238eViETT
Bhe LENoT, HAIArsd—EOERI, &, oy, ©NOMETEEERT bo
GAMB I GAMEL2 27 79 a0 0 SERENA T A MGTa— Vi, =248 —
F e 2 F T b AR~ TF — AT — T EAEL WIFGa— ik, F—27 7%l LA
b, BEEARMN LAY, TATAFHEKRLAEZD L. 2o, e %F1EACOMBINZ=—
B, F— 2 F =T OREET U b FASPRINT I~ F3id o

6 2.1 Aﬁm%?&&%)

Note & & fas =
H EOH =PI Ry FEINTWANED, GWwiF—=70EINTnL 70,

TEORBE JENERENT—RL T2 NIEE 5% W,

2 2w bVEE, 121433 AMENF -7 T, 137 2% LOF
— T Thhe OPT=001, FFLWF—27-70FEA, HlLWTF—7%
HnF—7ICRRT A%, OLECERIN L,

3 O T R, A AN BN BBV, MEBRIGEERSN1/v Thd L EH,

BEOWTFGz —FiZ, GATHERON ROEM = A ~ ¥ — R TOHFEH

*

LLToARHETZIERTE 5o

4 8 F A — £ Thermal Data tape WEMH L TWAER, GATHEER
- FOFHBETHEL THEW LA A N,

5 T Table 6.5 ALRIALAKERN=0DL5d, KOCALCHEMRIR
Ho

6 Table 6.5 AT, UBAR=0CN&LEI, NRG=A M X¥—JTNO0,

deard 1 A THACT N Lo
DLOCUBAR<CLOD LR, UBAR=Z&LCEHICEN, 04y
WTFOQza—VAT, AT LLTETHEEIN 4o

6. =4 + (1—p)o
tr ahs ( ) s
TNT, O, WHALMTEM 1SS CINRG) THD, pid, RRERICEHT 5,

WELEE O cosine DFHETS S
UBARZLOM®EER, UBARKE, Emmodstrsl, p=1-2/
(3XUBAR}&LTHEIN, 0, HFRDHLN L,

7 v =B BERNS ) OREFETFRT, Ao ¥ - CEARTEN,
3 ﬁﬁﬁ%ﬁﬁﬁﬁ%(E%EM%ﬁQ{ﬁQ)ﬁ@@?ﬁmghfhéo
9 Tavle 5 ATBSORC=00D & EE, KETEFZ2VPHIHYLTD

*) 6. LT HIOENTEx 1 ) 2



o

12

sy
>}

JAERI—M 5991
WHEEEFHET, (6014 )8 X0 (615 )RAH65HENL BRORC
=1L00kLsE, KExgtwmElasLTtotnT, (616 )KLV
{617 )RhbErgEanb, Rid, card 31 THZ bithde
ANENAHBIL I —FADEghEWnWEir ¥¥—-H, OF —#5 -7

ChHATF— 4 —DEIFENTArE-AL I hInnbl, BHAReT

NDHEL A —F AR, ADNEHE A —Ar0RErE L Tetdadh, S b0
card 20D0TCGASY, AEHAEAI v OFHEOLELCRWLALE
shimm v, K TrRL, " HBRKEGASKET s~ P AhbE bl i,

GASKETZ—VORTHEENZ2EDBEE, TCTAL TBHARCH
ﬁh,eVT%éthT,TGAS&imﬁm@@&ﬁoo
TGAS={({TOTAL TBAR)/ 86164x10°

Be # LUEMBDLS &, #FEHETEHEOREN ORI L —F 4il, T8
P I R EE AL BETH L TD L Eld card 21 F LR card 2 23304
HTHho .
Tk R ELWF IR O P, B LUNP BN, _ﬁM@,HEXSOA%Q_
FTEREI RS, ChbhOfER, FhEFRASIHECHABILINTW S,
TEbL, SFA=0g HHWN

Sbo(B;) (F—-7Lo]

=SFAXSDO (1) LARZINERE],

BLT

SD1{E;) (F—-7 kD]
=STFAxXA0xSDL (E;) [(Ahshb8],

WT PG —FIRETAARELTEH, FAFHOZ 24 F — 71 —71TH
FTRAHE S —AAE FPHMELO D — A A 0RTEEIEL L — A & LTOEE -
VY R, TOI—VOPRTEHEIND, T2DH, BFHAKD W

( detailed balance principle )% BWT, LHREOERHEINL,
TxAFE—H b i ~NHECHT A EEREOTHIE,

B —‘b
—b L)
5 kT
K (E =8, )= (E 2E, }—c¢
8 ] 1 s 1 ] Ej

ThE 2 bhbe 5, F—2F—70HBTiE, WAL=+ Y » 7 O LEFIHFH
AR TKWT, Fhbid, barns /eVTHRIRTHnD, P, HE OB,
SO {I,J)YTHEEIL, WIFQG=z—-VTHEXNTEHEI LS,

Ji T _ v
bO(l,J)~6faX K'(I, J)
ELT, BAEL VT LT g EARIC

. N . P | - .
§1(1, J)=30x%x06 ¢, xK_ (T, o
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DE(I)i, =41 —F0NT, aboflzHEO2ETARNTLEL LN S,

E(I+1)—E(I-—1)
2

DE(I)=
WU 4 4 7 Odic s AHAFEE  SSC (DK, WIiHrG=—VFTA
HelLTEL2BRABH, DAVWEWTFG2 - FRTHILY -4 &L TEHE
Ah, ROBMELTROLNAB TS Ao |

E(1)SaxB, kLT [E,=B(NRG) i®=2 4 ¥ —50 LRI,

NRG
98C(T)=8DC{I)+ 2 SO(I,J)xbE{Jl)e
J=1 N

L, B{l)>axB /LT, PEFHE, & DE NI A F = REL S
RBZEd3HDT, CORETDNTE, BHE A REF AL DEELWERE L
LTaMsn, R

axB, SE(I}SE mx LT

NROG
SSC(I)=SDO(I)+ 2 8SOUI, JIXDE(T)
J=1
EC—E(I) 1—a  E{D
— [ 4
kT kT a kT
+ 0, X —x [ e —e ]
a 1—a
card 25T

1) Ly s AN [word 4 ( INFILO0] +N2 L &M, card 15 D

YNUWANT B,
2)%Lmofm@%kﬁ[wmd5(nww>0ﬁ=—4]f&§a§m,

card 16 CANT Lo

3) FHL WA A~ 2% AN [word 5(INKSI=1@LE] TXELE
id, card 1 7% kU cara. L8 KANT 5o

A) Bz s —arDANA7 A—2%%FE [ word 6 (:NCHGK)>0® &% ]
A5 E BRI, card 1 9T ANT So

5) LWigaL# —# ~ 2 AF {word 6 ( :NCHGK) =20 & 8] +25 L 81,
card 204 bcard 24 FTHLATT Lo

622 =2 F—F—25F—=FDER;WTFG=2—VF

WTFG:—FH,eﬁKﬁLMvzanf—ﬂ%ufﬁﬁﬁ?éo?—ﬂ%—f@ﬁ@@

AN, FLWEERBN LAY, SWRELTEERLADIFTLILLTE b,

A
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AiE v F =P THaED, B5nE, HOTF — 27 —7hbEAAAKY, 2D,
H—VEF—TENB T 60 ERTE b FILWEBEZ AN T A LR KL, TOT —2 Otk
BT A0T, COERBEOEED L HIRKENL.D. number K LA NIEEZ bR W,
WTPFRGa - VT, »5BMO— (#iad, 0, Ohed), TARENTONELMO
RO LB TAEEY TE Lo
S H—Anir, Sy FA—FTANTA (FLEGASKET —FLANGE  ouflh
GERAREL S —FLrRWT PG —VCRREENLTW A BE # — & # T HiRAL A0,
ANE rbstEXn, EHRIELEHEMEEeWEl ( detailed balance principle )T km
Tk bh b (Note 1388 ), HEAAETFTA»OP, #LUP, THBE = » 721
MR L »THEEINA, ThbL, B/>BRLT

2

7
K (E/-HE)= I_m’:[[erf-(T}x—Py]+er‘f(vx+py)]
S I e
\/ J
vyt
+e” lerf{(ny—px)—eri(ypytpy)] {6.1)
1 7 M —
K (B'->B)=- ~/ f{gxt—py*/ M] lerf{px—pyl+terf(ux+py)]
s 2y ¥ BHE’ v

2 ___Xﬂ )

4 o {y
+lgy—py'/ Ml e ? lerf{py—px )~

—~(7x—=py)

—erf{py+pyv)]+ [{x+y)e

M

W

—{ygx+py )] }

—({x—yle (8.2}

EANT, KW IUPREFnFh, PELOHFBENIVHEERCT A A ¥ —-TH Y,

M+ 1
L — (6.3]
2\/'!_\\]
M-—1
P —— (6.4)
2. /M
T :
P (6.5)
\f‘ kT
fwr
y=/ (6.6 )
v kT

%4} GASKETz—tVFabLEbLARS (a.f )5 bFLANGEa—FC L TTARBELO= Y » 2 23
stEAN Lo |
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Ch B m’ BT OEET, mMETHFORETE D, k@KLY < EmT, THER
HOBETD S,

A E L COMA - h VT R A @ LR, BT — & T — T AT BIREL S — &
ADERz AL E~-B. (¥HEE 238 eV ) I hdThr, AEFOWALL —Aridlam
A AT b CEFER RSB T ML SN Ao

WO F G — M, SE D —&n & o DM A2 AR L THET bo T4
H
o, (E)=0 (1/)+o (B’ %w_ii,f K (F/>E)dB (6.8)
tr 3 0 5

DA, o, (B) ESAEET, oy (¥) EEREMEANT, 0, CHHE FRANE
BTz AN 2 - RALEVETS Ao AR AREF A~ LT, K (B DB} (62)
Ko bBhhbe oz Fricnlt, WIFGa—VICANLZGAEZ b2 BB
= E®F 0 OEMEIREE A,

o0

o (B =0,/ Ki(ﬂ’ﬁE)dE (69)

T oEGEHA P EETWEIS L TE

o]

g _(E’}=0 (B'Y+06 [/ K° (E'-B)d4E (610}
5 coh fa 7, s

esT, 0 (R i, FHREESALSEET, HEXS CAT =~ v w382 i 5o <
wowa{Bel, B4 ( graphite ) Z FOAEXRENL AL,

NTFGa—WiE, 27, GGO—4 OBESEFARTHLGATHE REFELHW LG
OEEME ( slowing down source Y®P, IV P, AT EAT L, ThLE, BALA
—AAEEHOGLAOEEICHL TR LN S, KETHET AnpHECL THE, i—l AT G
AFFHELABGHR T A2EF LT L ~TRDODLR B,

i) KEZESEAWipECDWT
COEBWHICET ABBED, HHARALANIKDNWTHE,

oo

QU Y=/ o - K'(E=2E)e (8 }anr {611)
EC fa 5

EHFRANA (P, ) L2WTK

Q‘(E}zé' O KL(B -E) P (R )dE’ (6.12)
VT
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Thi LA thil, 0.0 eVabE, (E¥MiX238 eV )i Tozrrx—m(101:1)

THLTRBGhE, ( 611 )ROFAGERCAERD LI ICES T LHATE SHe

¥;/a ¢ it
QY =/ fa_ . (6.13)
T (1=-a) B
~C
%aﬂljmﬁmmﬁﬁLtm%ﬁmf,ﬁKR@£5K%<C&ﬁT$%o
¢ 1 a
RUIB V= —"2 ( ——— ) (614)
l1—a EC BE.
1
Q' WL CchEMRICL T
2
2 0. 2(A+1) JEy a’
QIE=— = { 3 }
3 1—a 3 5 B,
(B}
1 A—1 1
—2{A-1V{ —— — (—) —1}] (615}
BB A+l @,
Y
A—1 2
.C_S_C, az(”ﬁﬂ) o

i) KEEFESLWEHELCONWT
WP FGo — P, AFPEcrZE L AR 8st8Ts 5, FARKERERT {2
1 . .

H: 0, ZeBEEIETGLTHERPRINR S, I_i‘: 222 VS AFRETLEENL STE (T LMK

—F%Z—:‘Q
Tfa
Q" (B;) =—cerf (x} {6.16)
EC
LU
2 ST ! 21y
e oy i o 2 b -x ;
Q(hi)—“"_'g'ofa[(l xz)erf(X)_’—\f_;xt ] {617)
(B?
ZNT,
J——
B .
Y:/_l (6.18)
v B

C, TREEKERTFOTHEGT 4 »¥—0 2/3 Thbo H ODOXKAICH LT, T =

c,
0.117eV, ZIHOXKECHLTIZ0 065 eV (HE)HEMANLRLHA, BB L RS D

i 30}
BELI-TETFRELS o
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6.23 T—% S F—2F—FOVER MGTI =V

MGT 22— N U —% 7 F—2F -7 HELAN, T— 27 —7H oMM 7 RUFX T8
YD WAL T — A AT~ T b AA TG ERRENANAEDT, AT HZ LI TE Sa
624 EfgwEoeER  COMBINzT -V

COMBINST— Vb, £4mHwim ( fission products mixture ) #4% (metal
alloy V7 ¥ L 6 B 0B ER £ R e LR daT, BART LT, il
N A EEOEBEIER DRI LR T ER N BRI Ay Fr - ELTHBENLER, 7
e 2 — T ADBEIECOMBINTI— VT TE Ry FARWTFG— VL L ThHSE
h o il —aald, WIPG2—-VTHITACEHTE %o

6.25 F—2F7—-7ORBEO7YF i SPRINT= -V

SPRINTa— N, F~ 857 —7NBEOEXT, H2NT—85 7T b TD
BHCEEL A —F v H T L0 L% TE o

6.0.6 HENEROHE DOP T K

DOP=—ViE, B2 6ha2BET, WK, ¥AZ, &I FHESODoppler GETmHE
REET A StEL, Maxwell O#BEANZHOLEF LARKEFCOY LT, B-vs,
S @ Breit s Wigner 2R #WEMKHLL T L L -Tiibh b T3 TiWldHiuman -
Sampsonn{t I At ERHE FE e

HERE s I O AEBEEE, KRCL-TRD 5N b,

U e (B,
n Z= [ m—— e n . g —
Gn,X(E) S ﬁ dE_ /B o x B,
_ i’—:— _{’wTi 2 A /T + ,f'.‘;* 2
EANT, xAHEERK S AWIEAEFER T B L,
A
B=—-
kT
A =B &P L 0RO
k = Boltzmann T
T=BXpHORE
B=fiE-f-Ox ik r¥—
Er =RNZspETFLOoEGgF ¥ —
T& 5o
WEE, 0 (B) RRRACL-TELL5 [(41)XBR]
By  T'{Bgy)_ 2 1
R e S T LA (620)
n, X mx OB, R r,}f}r—_l;ulo\1 )
1 +1
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ZaT
( } Atl 2 ¥ 1 rir,
o = . - . g o _—
n, 70 A m JEBe (IEDT (6.21)
LU
A+1, z2=n 1 Iy
(¢ ) =(—) + —— g (622)
o, f 0 A m JE, r(e)])*

1 24+1 _ ..
‘g ::——-—( —*“"“} ; Fﬁg‘%;" = ybﬁ%
2 2I+1

—@icd, JEREARZERSB DT, gREC LI INEL L, TNEAB BRI LI 1=0
ﬁ@f,g=1&b,%5fﬁm(1¥01ﬁ%ﬁ,g=§-&%%oﬂiﬁmPuﬁg=l
CoHb, Mpurs TEA (LR 4) BB,

x(619), £620), (621), (622)18Fn5 e, HERKS LI UTREIMROE

TR

"r A+l B
6 (B)=26X100 g .0 % . (/1

n x B A Yo4w

= —B(/E,—/B?  —f( B A BV
% J dEr{e B(l_,bl’ '/b) —e f-'} VOB Ty E }
/ 3 (6.23)

r (B, +4 (E; B, )?

—F, —RICEEALEHEAS L

TE N o
! i .

g (B)=0 + [/ — « — f dli, jti, 0 ( Bir) {6.24)
n, n p N 4T B 0 K r

;'Ej—' 1 ‘00 _ L \ﬁ—1 _ 'E Z . Iare +«"IT 2
-7 +\/m7 —J diﬂr\/ﬁr{e Ay )‘“e LBt/ B }
P Yar B

F(E‘OI ; 1

y { s y (LtEe! :
n,n 9 LR /By —,',4‘,0,\“1 z
L r(Ep; +1

’/
g
— — rm) BBy |
i == I i
+ 4 /80, (o n,n‘o '“.**9"'* 2 ,{rfg"""?‘g L
~ (M ENT Zr” Yo { (625)
—101— | I'{ EAE'“)//: +1 !
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C&T,Up=4ﬂR2(Rﬁﬂﬁﬁt%ik&§®¥@)ﬁ.Rﬁywlﬁliﬂ¥—ﬁm-

LAy s 30y FRABKET, 7y VERELAER LHER TV E D TH by

(625\ﬁ®%2ﬁ@ﬁ%%£w@@f,4jéapwann)oﬁﬁmfw5ﬁm.ﬁ%7
W T
vy HELEHEBHIAL L OTEHEHRTS 50
B OHE, FHEHEHOFESHMIWOT, DOPa -V, THHEEZEAL TV 22

BB EilosEC, FTHEIERTERWEE § &5, COLE OWELFTRA, T8N

REMR LA LD L, LD RENEER S
La#eT, DOPa—FVTOBILKEFL, RACIoTetRIN 4o

(gm0 rzexio (AT L,/ 0 L)
a ) =c 2.6 X —_— . « S e
n,n 8] j& E :vl{ 4 - E
e N
X ) dEy—— ST -
0 (7(B)V+H4{E, —E )

—E ([ Be—=0) =8B+ B
X{eﬁgLrJnl_e#Wbrﬂb)} (6.26)

=162~
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\AKE ’ MST ;
|

Production, depletion and w—— 3 Production of (another)

addition of data on fast i working data tape

data tape (master data tape b\‘“\\\
i

or working data tape)

I
—

1

|
MIXER L PRINT

Production of punch cards

for the cross sections of tape

. alloy mixtures from master
1 data tapes or working data

tape (Addition of the cross

sections to data tapes is
[

performed by zhe MARE code) !

a) Data tapes for GAM code

WIEG [ CMGT

Production, modification w——— % PFroduction of working !

data tave.

%

P

and addition of data on

~—1 thermal data tape.
[master data tape or

working data tape)

COMBIN 1 i SPRINT !
| i
Production of punch cards for ! " Print the output of

the cross sections of alloy . data tape.

mixtures from master data

tape or working data tape.
fAdditien of the cross sections

to data tapes is performed by

the WTFG code)

b} Data tapes for GATHER code

Fig. 6.1 Preparation of data tapes

—-103—
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Table 6.1A Input data for MAKE cede
_‘.-"mc; d 1 2 A L 2
| Co vimi 1-12 1324 25-36 37-L4 43-50 MAKE Code: Makes
Forimel Decimal Decimal Decimal Decimal Decimal Fast Secticn Data
Cara Will an cld Tape I.D. Number of Number of fine Number of ener- Tape
tape be used? | number (for fission spec-' | energy groups | gy points for
] o, = No new tape). tra to be in- | (if 99 leave | thermal date
N i, = Yes Maximua = put for new blank or 0.0) | tape.
32768.0 tape
Symbc] g | B FNSP
Giera [
|Columa |
Forrat 1
Cards
5 cardés for
2-6 description
of tape
Symbol T aTil}, 1 I, » L
Wor:z 1 2
Colymn 1-12 13-2L
Format Decimal Decimal
Carud Number of nue- | Number of nuec-
lides to be lides to be
T added to new deleted from
tape old tape
Symbo FLAD FLCH

Card B recuired only it deleting some nuclides from old tape (word

1, card 1 and word 2, card 7 not 0.)

g 1 . 2 3 L 5 6 T
|Cotumn | _1-12 13-24 25-136 37-48 L3-60 61-72
Yormet Decimal becimal Decime | Decimal Decimad Decimal
Card Tape i.d. Tape 1.4, Tape i.d,
A nuwnber of lat numnber of Znd number of 3rd
! nuclide dele- nuclide dele- nuelide dele~ Ete, Ete. Fte.
foend Lerd, ted,
[ E(y [ man{E) TAB(3) __ Ete, Etc. Ete. ] . J
1
. 1-72
Alphameric
Nuclide
Degcription
9
- el o o
Symbo . Ly, I=T,
wWori 1 2 3
Glumn io1z 13-24 25=-36 Nuclides must be
o rmat Decimal Decimal Decimad specified in
mard order of increee-
- Nuclide i.d. | Number of Nunber of ing 1.4, numbers
number resolved unresolved
10 resonances resonances
(Note #1) (Note #2)
Syrtol 85{13) s3(1h) s5(15)
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Table 6.1A (Continued)
ceses 11 through 14 required only if nuclide has resoneaces (word 2, card 10 > 0.)
Word 1 2 3 b 5. 6
| Column 1-12 13-24 25-36 37-h8 49-60 61-72 General resonance
Format Decimal Decimal Decimal lecimal Decimal Decimal data,
Card Mass nuwber a for this Average Number of S-factor to Energy level
N al‘rjsorber statistical resolved determine uppey spacing, D [T
11 factor, g resconances 1imit cf inte-
? MNote #3) {spin) gration {Note #5)
| (Note #4) =)
| PR . ——e e (R - . —— - - -
. Sy Tr7(1) 1rr(2) Tr2(3) Tr7(L) TT7(5) Tr7(6) , ]
i
Word 1 2 3
rolunn 1-12 . 13-24 25-36 Unresalved resc-
Format Decimal Necimal Decimal nance data
card o )
Card < ]"“ > < F.Y > {Hote #6)
2 For unresolved |[For unresolved
resonances Tresonances o
Symbol TTT(7) Tor(83 TP G)
Repeat card 13 for each resolved resonance {# of cards = word 2, card 10)
Word 1 2 3 4 5 [
Colume 1-12 13-24 25-36 3T-48 U5-60 61-72 Resolved reso-
Format Decimal Decimal Decimal Decimal Decimal Decimal nance parameters
Card Energy of r‘n FY l"f r-factor to Statistical
resonance (ev) determine mesh [factor, g (spin
13 (ev) (ev) (ev) size for this reso-
: Neutron width Gamma, width Fission width nance
' (Note #7)
Symbel| TTT{10) rr(11) TTT(12 =T(13) Trr{1l} TTT(15)
card 14 required if nuclide has unresolved resonances (word 3, card 10 > 0.) .

word 1 2 3 [ 5 6 U
Column 112 17-24 25-26 37-48 45-60 E1-72 n.'l:‘esolve)d I;eFO—
Format Decimal Decimal Decimal Decimal Decimal Decimal nance energles
(number of values
Card Cut-off energy| B, (a fine E (a fine = word 3, card
B. {ev) group boundary L 10.)
i ] group boundary Etc. Etc, Ete. :
14 such that 4 >E )
B > E.) Bap > B
{Note #7)
. Symbol TT7(IN) TPT{IN+1) TTT{IN+2) Ete. Etc, Ete, ]
Cards 15-19 required only if old tape not used (word 1, card 1 = 0,})
Word 1 2 3
. Column 1-12 13-24 23-36
Format, Decimal Decimal Decimal
Card gize of sleb Size of Size of J
P, array cylinder By (volume) reso-
15 (Tote 4 8) Array nance tables
) (Note # 9} (Note # 10}
: Symbul BEN{1) BEN(2) BEN(3)
| Word 1 2 3 L S
Columi, 1-6 1-12 13-18 19-24 25-30 Sieb F, erray
! Format Decimal Decimal Decimal Decimal Decimal
} card
| 16
3 Symbol TTT(3) TT{(J+1) Ete. Bte. Etec.
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Tahle 6.lA (Centinued)

[viord 1 2 3 L 5
Columrs 1-7 8.1k 15=21 2z-28 29-35 Cylinder P, array
Format Decimal Decimal Decimel Decimal Decimal
Card
17
I T ) - .
%rd 1 2 3 N 5 [
Colymn 1-12 13-24 25-36 37-L8 49-60 £1-72 J{volume) table
Format Decimal Decimal Decimal Decimal Decimal Decimal
Card
18
Symbol. TTT(J) TTT{J+1) Ete. Ete, Etc,
{(IF card 1, Field 4 £ 0,0, Input Cards 194)
Word i 2 3
Co Lunm 1-12 13-24 Number of boun-
Format Decimal Decimal daries to equal
- _ to number of
ard Fine group enefgy boundaries given high ) grougs plus one.
B E Etc,
194 1 2 to low in energy
? (ev)
Symbel
r- o
Word ) 1 2 3 N
ol i 2 . Thermal energy
Forme points (increa-
g sing energy)
Card 1st GATHER 2nd GATHER 3rd GATHER Number of values
energy point energy point energy point = card 1, field 5
i9n !
Efe. Etc. .
Bie (Kote # 11)
| Smibo © GTHR(1) GTHR(2) GTHE(3) Ete. Ete, Ete, 3
Cards © and 21 required if old tape not used or if all spectra will be input (ie, not copied from old tape) } )
Wora
Column 1-72 Repeat caris 20
Format Aiphareric and 21 for each
spectrum, Number
Card of gpectra to be
. Spe(_:tz@ input = word 3,
Description card 1,
Symbe IO NEENE -
Word 1 2 . 3 4 9 (&) .
Colum: 1-12 13-24 25-36 37-L8 49-60 Al-72 Fission source
Format Decimal Decimal Decimal Jecimel | _Decimal ! Decimpal | spectrum
Card rission source | Pission source| Fission source Note ff12)
for energy for energy for energy
21 group 1 group 2 group 3 Etec, Etc. Etc.
Symbol 55{17} ga{in) 35(15) Ehe Ehe Ete
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Table 6,14 (Continued)
— Repeat cards 2¢ throwss 34 for esch nuclide being added 1o znew iape (word 1, card 7) o ) i
kierd -
Column 1-72 T
Forwat Alphameric .
Card
2z Nueclide
Lescription
BN 1 vl ' ; L - ‘_ . : |- —: . ] ] — _ 1
Word ] 1 - 2 3 b 5 [ 1T T T
calumn | 1-12 13-24 26-36 37-L8 49-60 617,
B Decimal Decimal Decimal Decimal Decimal Decimal
e lape identifi-| Number of Number of Total size of | Number of Number of
cation number resolved reso-i urresolwved P-Q array groups scat- groups scat-
23 for nuclide nances resonances {alsc P-1,P-2,| tered from tered into
end P-3) (max.=93) {max,= 100,
’ counting 131
Note #1 [s] up term
_ ( #13) (Tote #14) ﬁgh #15)
Syt | 88(13} se(1h) 88(15} 88(16) s5{17) 55(18) ]
Werd i 2 3 L 2 f B
Coiumn 1-12 13-24 2936 37-4% 49-60 f1-72
Format Decinal Decimal Decimal Decimal Decimal Decimal
Card Total size of Number of Number of groupd Total size of Nmnber.of' Humber of
the inelastic | groups scat- scattered inte | the n,2n array| groups scat- | groups scat- Note #16)
2k array tered from (max.- 100, tered from tered inte
{max,= 99) counting in- (max.= 99) (mex,= 100,
greup term) counting in-
group term)
Synbol g8(19) s5{20) gs(z1) ss(22) 58(23) ss(zh)
Viord 1 T2 3 4 5 6 Number of records
Columr 1-12 13-2k 25-36 37-L8 L49-60 6172 =1+ 1 (if 1-D
Format Decimal Decimal Decimal Decimal Decimal Decimal arrays present
Sard Is nuclide Number of one-| Total size of Number of Number of Number of {‘rggiitajo arrays
fissionable? dimensional transfer array groups scat- groups scat- [ records on F T s s
: . 41 (if inelastic
25 0. - K arreys {absor- [PQ + Inelastici tered from tered into data tepe for array)
l. - st ption, fission] + 2%(n,2n}] (max,= 99) (mex,= 100) this nuclide 4]{1312 n,on arrey)
. = ) 1,2
(na), etc.) (Note #17) (see note) +1{if By or in-
1 lastic or n,zu)
Symio] s8(23) ss(26) 58{27) 83(28) ss(29) 58(30) (MIN=2, MAY,-11)
[Fors i T
|Column 1-12
Format Decimal
Card
Masz number
26 {A) for nueclidg
S
Symbe ) 55(31) o
Repeat cards 27 and 28 for each 1-D cross section array (word 2, card 25)
Wor 1 ] Note: 1st array
Column 1=2 3=22 must be Absorp-
Format 12 | Alphemeric tion, If nuelide
card T ) fissicnable, 7nd
il 1-D Array 1-D Array array = lission,
- D Title 3rd erray = nu,
‘ (Note #if)
Symbol | PIT{T}, 1181, ITSeh o
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Fable G.1A  fCuantinued)
[oord [~ 1 2 3 '4 5 3
Columin 1-12 13-2h 25-36 " 37-h8 Lo-60 __b1-72
Format Decimel Decimal Decimal | Decimal Decimal Decimal
{ard Crous sectlon Cross section | Cross section
for 1lst energy| for 2nd energy) for 3rd eneryy
28 group Eroup group Etc. Ete. Bic.
Syt | Ter(in) T () | rmOme) 4T e, Ete. Etc, | .
_ cards 29-32 omitted if no 20, etc. arrays (word U, cars 23 = 0,)
[Fo 1 2 3 RN 5 4
Ca 1-12 13-24 25-36 37-48 4g-6Q 61-72 Elastic P-0 array]
Fo Decimal Tecimal Decimal. Decimal Decimal Decimal
card (Note #9)
all o o o
Tia1 Ci1.02 913
29
Symbo L
Word i 2 3 b 5 b
coLumn i-12 13-24 25=36 37-48 Lg-60 61-72 P-1 Flastic Array|
Format .
j (Note # 19)
Card O,l Ul cl
30 11 1-2 ‘ 1=-+3
Syrhio]
vord 1 2 3 L 5 €
) 1-12 13-2k4 25-36 37-48 49-60 £1-72 P-2 Array
Farmal Decimal Decimal Decinal Decimal Decimal Decimal
cur (vote #19)
2 2 2
a a a
31 1-1 1= 2 13
Eﬁ:bol “
[Word 1 z 3 N 5 4
[Colums | 1-12 13-2h 25-36 - 3748 49-60 61-72 P-3 Array
[pp— : T n T T N
Format Decimal Decimal Decimal Decimal Decimal Decimal (Note #19)
Card
o 03 03 03
; 1 -1 1=2 1-+3
Symbol
Card 33 omitted if no inelastic erray (word 1, card 2h = q)
Word 1 2 3 5 [ .
o Lum: 1-12 13-2% 25-36 27-LE L9-£0 €1-72 Inelastic array
Farmat Decimal Decimal Decimal Decimal Decimal Decimal (Note #20)
Cerd
in in in
33 T 141 6 1.2 0 143
Syinbel
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¥NO

¥GJOB
¥LIEDKP
SELECT
FIN
¥RUN
¥TAPE
STAPE
sDISK
¥D1SK
$TAPE
¥DATA
1.0

<J0
RELB

Fo3
FOo&4

NEW
FAST
. SHORT
TAPE
NOV,21 1973
9,0
, T 5US 304
54,618
Sus 321
" 54,65800
SUS 347
54,68400
SUS 316
55,28900
INCONEL
58,46100
HASTELLOY=X
58,62700
INCONE X=X
59,13200
IRY=4
91,33690
IRY=2
91,34960
¥ JEND

051, GGC4MAKE
IN

L 1973,1121

FROM AGN TM=407

FROM AGN TM=407
FROM AGN TM=407
FROM AGN TM=407
FROM AGN TM=407
FROM AGN TM=407
FROM AGN TM=407
FROM JAER]=M 4881

FROM JAER[=M 4881

FO1+J0051 ,GGCAU4MAKE NEW 000654
FOZ2+J0051,6GC4MSTOLDV0O01414

FO8+.J0051,GGC4PNCH,OLD1 001321
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Tuble 6,1A  (Continued)
___Card 3l omitted if no u,2n arrey (word 4, card P )
viord . i 2 3 b 5 -6
Column 1-1z 13-2k 25-36 37-48 49-60 61-72 n,gn array
Format Decimal Decimal Decimal Decimal Decimal Decimal (Note #20)
Card-
21
. 3 Un,?.; “1 Un,Enl - g nl -3
[Symbe i
4
Table 6.,1B Set up of input cards for MAKE code

,|..".g-.ln-.-*!_Iuczuonq*q'ul|3‘|o.*..-..al||.*-...5|Ig|*lo'l6lvlt*oﬁll7'olo*lcyla

C.0/CORE 32
W,0/PAGE 40
T.2/TIME ]

P.O/PCH 0

Master tape to be produced
Library tape produced by MST code

Output tape of MIXER code

{MAKE 1
MAKE 2
MAKE 3
MAKE 4
MAKE 5
MAKE 6
MAKE 9
MAKE 10
MAKE 9
MAKE 10
MAKE 9
MAKE 10
MAKE 9
MAKE 10
MAKE 9
MAKE 10
MAKE 9
MAKE 10
MAKE 9
MAKE 10
MAKE 9
MAKE 10




Table 6.2A

JAERI-M 5991

Input data fer MST code

Word 1 2 3 MST Coder MB3T
Column 1-12 13-24 25-36 makes & short dat
Format Decimal _Decimal Decimal tape from a mastei
Card I.D. mmber for|Number of nmue- | Number of fis- tape.
short deta tape|lides to be sion spectra to
{negative = placed on shorf be input (if O,
1 only P-O and tape copy from
P-1 copied) master
Symbol TNR FNUK FNSP
Word
|Column 1-72
Format Alphameric —
card 5 cards for desd
) cription of
2.6 short Fast Sec-
tion data tape.
Symbol |aT( ), I-0,590
Repeat card T for each nuclide being placed on short tape
Word 1 2 3 N 5 ]
Colunn 1-12 13-24 25~-36 37-48 L9-£0 Number of cards =
Format Decimal Decimal Decimal Decimal Decimal word 2, card 1
Card 1D number of Tlagtic scatter|Inelastic array|n,2n array bro a1 transport
nuclide to be |arrays present?|present? present? for arrey pre-
7 copled Q, = yes 0. = yes 0, = yes sent?
l, = nc l, = no l. = no 0, = yes
1, = no
symbol| TRA(T} TRT{1.1) TRI(I,2) TRT(I.3) TRT(I,4)
______Repeat cards # and 9 for each spectrum being input (omit cards 8 and 9 if word 3, card 1 = C.}
Word
Column 1=-72
Format Alphameric
Card Spectrum
Neseription
8
—— T
(Symbol | 5800), J=l, .
1 2 3 L ] 5 ]
o 1-12 13-2L 25-36 37-48 ho-60 él-y2 |
Decimal Decimal Degimal Decimal _Decimal | Decimal |
Carm] Fission source | Fission source| Fission source
for fast ererpy| for fast for fast energyJ .
g group 1 energy group 2| group 3 Ete, Ete, Ete.,
Symbel 88(13) 88{1k4) 55(15} Etc Etc., Etc.
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Table 6.2B Set up of input cards for MST code

llll*ll'lll.ui*'!'lzllil*.ol|3|lﬂ'*....4!.,.*....51'.!*0-..9!‘!!*..0!70.|.*|'.|3

¥NO
C.C/CORE 32
w,0/PAGE  4U
T 2/TIME %
PL.O/PCH 0
¥GJOB

¥L1EDKP JOO51.6GGCAMST
SELECT RELBIN

FiN
¥RUN )
¥TAPE FO11J1223+FSTGGC4 QLD 000277 ANL library tape
¥TAPE FD2.J0051.GGC4MST . NEW.00la14 Working tape to be produced
¥D]SK FO3
sDIsSK  Fo4
¥DATA
1973.1119p 45,0 M5T i
NEW MST 2
FAST ' MST 3
SHORT MST 4
TAPE MST 5
NOV,19 1973 MST 6
1.00 H 7
1,20 D
3,00 ’ Ll
4,00 BE
5,00 B
5,010 810
6,00 C
8,00 0
11,00 NA
13.00 AL
14,00 S1
15.00 P
16,00 )
22,00 T1
24,00 CR
25,00 HN
26,00 FE
27.00 Co
28,00 NI
29.00 ol
40,00 , iR
41,0930 : NB
42,00 MO
47,00 AG
48,00 D
49,00 [N
50,00 SN
54,1350 Xt
62,1490 SM
64,00 GD
72,00 HF
73,00 TA
74,00 W
90,2320 ‘ TH
91,2330 PA
92,23330 U233
92,2350 Uz23s
92,2380 Uz23a
92,23810 U238R
94,2390 . . Pu239g
94,240 PUZ40
94,24010 PU240R
94,2410 Puzel
C 94,2412 PuU241
94,2420 ' PU242
¥JEND
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Input

JAERI-M 5991

Jata for MIXER vode

Word —— S MLXEH tode:
Column L-72 o e,
Form:i Alphameric Prepares cross-
,,,,, = seclion data for
Card Deseription of cclmlpoundg or
compound {mix- mixtnres,
1 ture) being
made
— — —_—
Symbol
[Word 1 2 _
[Columr 1-12 13-24
Foruat Lecimal Decimal
Card Number of aue-| Compound i.d.
lides to be nunber for
2 combined fast data tape
[Frbsl ETP DIN
Repeat card 3 for each nuclide in compound {pumber cards - word 1, card 2)
Wors 1 Py ..
Column i-12 13=24 gOtE:. [?OIFPIEU'R%
Formut Decimal Decimgl raction 1s o
factor oropor-
Card 1.D. nmumber of | Cewmbining tional to the
lnuclide to be frection for density of nue-
3 combined nuclide lide in compeund,
Symbol
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Table 6.38 Set up of input cards for MIXER code

l'--"’--nll-'|0*|.-12-u-.*c-c-3----*l'lla---v*.-.ub-v--*O.llbnl!v*-unn'I-unu*o;-va

N
C.O/CORE 32
W, 2/PAGE 160
T 3/TIME 15
P.2/PCH 200
*GJOB

$LIEDKF JU0D51.66CaMIXR
SELECT . RELBIN

FIN _
$RUN
$TAPE F02.J0OUSL, GOCAMST,L0LDA001414 Working tape produced by MST code
¥DISK  FU3
¥DISK  F 04
¥TAPE  FU8,JOUSL, GGC4PNCHNEW0D1321 Data tape to be utilized in MAKE code
$PUNCH
¥DATA
SUS Jus FROM AGN TM=4(Q7 :
6.0 54,618 1 SUB3ps 2
6,0 0.,0036 C 31
14,0 0195 51 32
24,0 0el993 CK 33
25,0 0.0199 MN 34
26.Y G.6691 FE 35
. © 28,0 0.0884 N1 36
sSUs 321 FROM AGN TM=407 MIXErR 1
6.0 54,65800 1 - 5uUb321 2
6,0 0.0036 C 3
14,0 U,0195 Sl 3
24.0G U.1892 CK 3
25.0 0199 MN 3
26,0 U.6794 FE 3
2840 0.0B84 NI 3
SUS 347 FROM AGN TM=40T MEXER )
6.0 54,68400 1 S5US8347 2
6.0 C.0036 C 3
14,0 V0195 Si 3
24,0 0.1893 CR 3
25.0 0.0199 MN 3
26,0 U.6699 FE 3
28.0 -0,0978 . Ni 3
SUs 3le FROM AGN TM=gQ7 MIXER 1
Tou 55%,28900 1 SUS316 2
6,0 0.0046 C 3
14,0 0,0197 51 3
24.0 0.1807 CR 3
25.0 0.,0201 MN 3
26.0 0,647% FE 3
28,0 0,1130 NI 3
42.0 0.0145 MO 3
INCONEL FROM AGN TM=407 MIAER 1
3.0 58.46100 1 INCO 2
24,0 0.183¢ CR 3
26,0 0.0994 FE 3
28.0 0. T170 NI 3
HASTELLUy=X FHROM AGN TM=4Q7 MIXER 1
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Table 6.3B (Continued)

...-*....1...-*....2....*....3....*----4-...*...-5...'*-.--5.--'*-...T....*....a

7.0 58.62700 1 HAST=x 2
24,G V2522 Ck 3
25,0 0.0080C M 3
26,0 0.1933 FE 3
27.0 0.0129 o 3
28,0 0.4793 Nl 3
42.G 0.0533 . MG 3
T4,0 0.0010 L 3

INCONEL =X FROM AGN TM=407 MIiXER 1

6,0 59,1320 S | INCOw=X 2
13,0 U.,015%3 AL 3
24,0 UG.1762 CR 3
26,0 0.0741 FE 3
2T, 0 0.,0050 co 3
28,0 D.7233 Ni 3
41,0930 0.,0061 NIOB 3

IRY =4 FROM JAERI=M 4881 MIXER 1
4,0 91, 33690 1 IRY=4 2
24.0 0.0018 K 3
26,0 0.0034 FE 3
40,0 U.9836 IR 3
0.0 0.011¢ SN 3

IRY=2 FROM JAERI=M 4881 MIXER 1

2.0 G1l.34960 1 IKY=2 2
24,0 00,0018 CR 3
26,y G.0u2e FE 3
28. 0 G.0009 NI 3
4Q0,U 09830 iR 3
500 0.0117 SN 3

YJEND
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Table b.4A TInput data for FPRINT code
‘ P
‘ | Word [~ S
Column 1-2% FFRINT Code:
‘ Format Alphameric p—
‘ - Prints rdata from
Card Page heading tape.,
1 informaticon
Symbol [B{1),I-1,1 B
B
Werd 1 2
Column 1-12 13-20
Format, Decimal Decimal
Card Number of nuc-| Print total
lides to be transfer
2 printed {0, = | arrays
print whole Q. = yes
tape) 1, = ne
gymbol FTP PEIT
Omit card 3 if whole tépe being printed (word 1, card 2 = 0.)
Word 1 2 3 iy 5 [ .
Colums 1-12 13-24 25-36 37-43 L5-60 61-72 Muclide i.d,
Format Decimal Decimal Decimal Decimal Decimal Decinal numbers (must be
Card I.D. number of| I.D, number off I.D. number of] ;idziSEHUl”g
ist nuclide to] 2nd nuelide to| 3rd nuclide to Ete. Ete. Ete. S
be printed be printed be printed
Syubol FPI{1) FPT(2) FPT{3) Etc. Etc. Ete,
Table 6.4B Set up of input cards for FPRINT code

¥ND

FIN

1,
92,
¥ JEND

»GJUB
$_IEDKP
SELECT

KELBIN

$RUN
¥D]5K
LTAPE
¥DATA
FAST

FO3

JGO31 +GGUUFPRT

DATA LISTING

o 1.0

235

FOLeu0051,0GC4MAKE +OLD20U00654

l..-"uco'l.nul*l.102:0!|*ll-l3¢.oo*|'lIQI...*.|.-bu-.o*n.ul6lt'-*|vou7lilc*tnuva

C,0/CORE 32
w.U/PAGE 40
T+0/TIME 1
P,U/PCH 0

Master data tape produced by MAKE code
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Input data for WIFG cede

1 2 3
12 20-2h 3h-36
Integer Integer Integer
2 Tape optiocns: *) Tf word 1=3, If word 1=3,

0 = New tape from old, same specify number | specify numbexn
1 label of nucliides to | of nuclides td
1 = New tape from cards be saved on 0ld] be added to
2 = New tape from old; new tape. old tape.
3 A i to.cld ta
..... . 3= Add nuclides 0 o De
Gy ! = NEW T N MPRE

Warning: 10 data
acdad to old tapg
{word 1=3}, this
tape carnct be
used by GGO.

If old tepe mounted {card 1, word 1 £ 1), card 2 is required

i-72

e L

7
i
Alphameric

Fract label on
oid data tape

2
{Note #1)
[smhol | |1 o J
adding data to end of old data tape (card 1, word 1=3), skip to carl /.
1f makinpg new tape with new label (card 1, word 1=1 or 2), card 3 is required.
Word
Column . -2
Format Alpameric
cand Label for new
data tape.
3
Samiod b, 1L ]

. - 2 3 — .

) 12 24 36 Words 2 and 3 ard
Yormud, Integer Integer Integer igrnored if making
A Nurmber of new |MNumber of nuce | Number of nuc- an entirely new

nuclides, (For |lides on old ljdes on old tape (eard 1,
L new tape, totalltape being tape not wanted word 1=1}.
mimber of nue- | altered or on new tepe.
liteg to be replaced for
inpat.)} new tape,
(St NADD NCHG . ___NSUB
For entirely new tape {card 1, word 1=1), cerds 5 and 6 are required. .
|Werrd i3
Column 10-12
Foral Tnieger
Card Humber of
onergy points
5 (& 2h3)
[symoor | mma - . - o]
[Word 1 o 3 Iy L [
Column 1-12 13=24 25-36 37-48 LO-f0 f1-72
Format Decimal Decimal Jecime, Jecima, - Decimal lecima
Card Energy of Fnergy of Energy of Energy of Energy of Fnergy of
point 1, ev point 2, ev point 3, ev point b4, av point 5, ev point 6, ev
6 {lowest ensrgy
value}
Symbol|  2(1) (2) E(3) E(h) 5(5) E(6)
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Table 6,54 { Continued )
[ Word 1 2 3 [fote: Tapes »
Column 1-12 13-2h 25-36 and Y are labeler
Format Decimal Decimal Decimal standard data
Card Nuclide ID mm-;0O.= new nuclide data oo cards | Print some or Lapes. Tape 3
ber (any value [I.= part of data being changed | all of data is non-labeled,
7 0,0 thru 2.= deta on tape for this rue- roti-standard data
§99.5999499) 3.= date on tape 2 (Note #2) | 1ide? tape, -
4,= data on tape L X .= Mo o et
5.= delete this nuclide "l 1= Yes 0 RN
Symool Cotm T o T oF N NIRRT
A. If nuclide being deleted (word ?=5.0) or copied from & tape (werd 2=2.0,3.0 or 4.0),then no further da%a iz roguired

€. I new nuclide data

for this nuclide, unless printing of copied nuclide desired (word 3=1.0). For print operations, inpat card 32,
B. If part of deta for this nuclide being changed (word 2-1.0), skip to card 25. T
Word - T
Columr; 1-72
Format, Alphemeric
Card

8 Nuclide

Deseription

Symbol [l (i, L i,

being input {ca

rd 7, word 2=0.},

cards 8 and 9

are required.

Word 1 E 3 ]
Column | 12 13-24 25-36 ]
Formul Integer Decimal Decimal (Note #3%
card Absorption type| For 1/v type, | For 1/v type,
indexs base energy absorption
9 0 = 1/v abs. E, for 1/v cross section
1 = non ifv at E, (base
absorphion energy )
|_Syubol NABS O A0
If non 1fv absorption (card 9, word 1=1), card 10 reguired.
wWord i 2 3 b 5 A Note:r  For, fis:
Cirlumn 1-12 13-24 25-36 37-48 49-60 61-72 ionable nucllde,
Format Decimal Decimal Decimal Decimal Decimal Decimal or card ¥, word
card Absorption (or |Absorption (or 1 specify ieir
capture} cross |capture) cross capture is input
10 section, in section, in Ete, Ete, Etec. Fte. or + 1 for total
barns. for lst [barns, for 2nd svzorption,
(lowest) energy|energy point )
point, e
i
Symbol sA{1) sa{2) sA(3) sA(4) Etc, Etc.
Word 1 2 3. I B
Colum: | 11-12 24 36 LB
Format Irteper Integer Integer Integer
Card Fission index: |Resonance para— Scattering Kernel type:
0 = no fission [meters input kernel for this| O = downscatten
i +1 = non 1/v for this nuec- nuclide? kernel input on
i1 42 = 1/v to be [lide? 0 =no cards, (Note #5
added %o cap- |0 = e 1 = yes 1 = free-gas
ture 1 = yeg kernel to be
(Note #U) compubed
Symbol | ___ WFIS HRES KERN KUATC 1 o
Lf nurtide has scattering kernel (card 11, word 3-1}, ship fo eard 15
For nuelide without kernet {ecard 11, word 3=0), card 12 (&awl maybe 13 and L4} required. .
Word 1 2 3 Wote: If m, . com
nolumi 1z 13=24 25-36 puted,
Format Integer Degimal Decimal I 4 (1-0)s
. r - 8
(e Scattering for Transport opt- Constant value where § is anut
non-kernel nue-lion: for scattering (0 < word 2 .0
12 jlide: O.= imput g, x-gections, in 2
0 = constant Otherwise, com-|barng {1f word (l ol
1 = input as pute gy, using |1 = 0) (5’ 1 2 in
function of o oorf gsee word 2)
b _lener&y L note #4 , e
Symbo L AR It S5 | N
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If scattering input for each energy (card 12, word 1 = 1}, card 13 is required.

r 1 - —— - -- - e e - - - -
WORD| 1 2 i b 5 6
COLUMN 1-1 13-2h 25_36 37-L8 49-60 61-72 o }
FORMAT] . Decimal Dec. Dec. Dec. _Dec. Dec. -
Seattering Scattering Seattering
x -section x-section x-section
barns, for for 2nd energy [for 3rd energy
1st (lowest) |point point
CARD [energy polnt ete. etc. ete, ’
13
SYMEBO sse(1) ssc(2} ssc{3) ete, ete ete.
If traneport cross-section input (eard 12, word 2 = 0), card 14 1s required.
WORD 1 2 3 b 5 4
FoLumy 1 - 12 13-24 25-36 37-L8 4y_60 61-72
FORMA Derdimal Dec. Dec. Dec, Dec. Dec. e
Transport Transport Transport
x -section x-seetion x-section
barns, fnr 1st |[for 2nd energy [for 3rd energy ete ete. ete.
{lowest ) point point
CARD |energy point. .
1L
sympol  STR(L) STR(2) _STR(3) ete. ete. ete
ror fissionable nuelides (eard 11, word 1 ;’ 0), cards 15 and 16 nre required. N
WORD 1 2 2 —
- 12 1324 25 - 36
COLUM " 3 >3 .
FOR M A Decimal Dac. LDec.
Value of v Base energy, U/V figsion
(neutrons per |Eo (ev), for [x-section
fission} 1/v fisston {(barns) at
fission x- base energy
CARD section Ju
. T
15 (lote #7) !
sympoy = YW FQ SFO
For nuclide with non-l,/V fission cross-section {eard 11, word 1 > 0}, card 16 is required.
N A . i —
WORD 1 2 3 L 5 — I - W . -
C OLUMN 1-12 13-24 25 - 36 I-b8 4960 o 61-q2 L
rE-Q‘BMA Deeimal Dec. Dec. Dec. Dec, Dec. | — .
[Fission x- Figsion x- Fisslon x-
section (barns] section section
ifor 1lst for Znd energy for 3rd energy ete. ete. etc.
(lowest) energy point point
CARD point, 7
16
SYMBOL sr(1} sr{2) SF{3) . ete. etc. ete,
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Table 6.5A ¢ fontioued )

11 resoounce persmeters to be jnput {cgrd 31, word.2 2 1), curds 17 god 18 are required. .. - B
| WORD 1 2 3 & ]
ICOLUMN 11-12 13-24% 25-36 37:=48 L o )
FORMA’ Integer Declma 1 Tec. Dec. o
Numtrer of Statisticel Mass of Potential
resonsnces for| factor absorbing scattering
which psra- {constant nucleus x-section
meters will be| for all {varns)
CARD {nput rescnances § o
{max. = 10) P
It
e - e
EYMEO NEZ SPIN WGT SPOT

Repea't card 19 for each resonance (no. of cards = card 17, word 1)

WORD 1 2 3 ]
OLUMN 1-12 13-24 25-36 i
FORMA Decimal Dec. Det. - o
Resonance Neutron Garma
Frergy width, Width,
CARD folev) fn (mv) 1"Y {mv)
18
SYMBOL E2(T) ou(1) es(1)

wor nuclide wittout kernel {card 11, word 3=0}, skip to card 32,
Al

| WORD | 1 2 3 L
COLUMN _ _1-12 13-2h P5-36 37-LE
LEC)R)\M!\] Decinal Decimal Lecimal Decimal
ISource option:
Freec-atom scak- Kernel Temp- Seattering b 1/}3 source
Lering x-sect- erature (CK)| atom mass o -
; . -1.= Fy and Py
jon {barns) sources set to
Zero .
CARD o1, = bound
(Note #8) p o source calcula- »
19 ' tion for hydro-
" (%} Ferl ,
(Note #2)
YMEBCOH SFA TEMP ATMAS BSORC

T free gas kernel caleniation specified {card 11, word =13, skip te card 31.

| WORD 1 ? 3 —
COLUMBE =12 13-24 36
FORMA I Integer Deeimal Integer

Ipber of last | Temperature Supply separate

(highest) energ

(°K) for free-

input kernel

roint at which

calculation

pas downgeat ter]

elastic P, and

Py osel f-secatter

ing terms?
CARD

wan calculated | (if negessanr) O = yes
{gee Note #10) | (liote #11) 1= e
20 (Note #12)
C YT T T weas | weIAsT | - -
SYMBO o FLA —
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Tahle 6.5A4 { Continued )

mﬂlﬁlﬂsukfﬁBndAI{}._EcntLELing_LBm,inpu_L;Lde_EO, word 3. 0), cards 21 and 22 are required. . o
WORD 1 2 3 . & 5 Nete
COLUMN 1-12 13-24 25-36 37-48 49-60- o
ORMA _ Decimal Dec. Dec. Dec. Dec. o
Normalfzed Normalized ’ Input 5 values per
F‘J elastic Po elastic card. WNo. of
aclf-scattering self-scatter- :ziég? - card 20,
term for lst ing term for ete ete. ete. o
CARD |(lowest) rnergd 2nd energy {Mote #13)
o point point
I

Eymeoy  SPo(l) gpo(2) 5D0( 3] ete. etec.

WORD 1 2 3 4 5 dote
COLUMN 1-12 13-2k 25-36 37-48 49-60 o ]
FORMAY Decimal Dec. Dec - Dee. Dec N

Mormalized Normalized Input 5 values per
P, elastic P, elastic card. Number of
1 1 values - card 20,
self-scatter- self.-seatter- word 1.
CARD [|ing term for ing term for ete ete. ete i R
ea 3t {lowest) 2rd energy (Fote #13)
i energy point point
a ! .
joat
lsympog SPi1) sDL(2) sp1{3) ete. ete.
~ WORD 1 2 3 b 5 oo Mote
COLUMI 1-12 13-2k 2536 37-L8 Lg-60 B
"ORMA Decimel Dec Dec Dec. Dec
Input 5 velues per
Py down- card. Number of
scatter kernel o o ° velues = LIM{DIM#L)
matrix Tn, o = where

ARD o (2 1) ( 2_'2) ( 3 l) ete- LIM - card 20,

CAR 03:41 ward 1

23 (Note #14)

YMBO sc (I1,I} S0{1+1,1) 50(1+1,1+1} 80({1+2,1) ete.

WORD 1 2 3 4 5 JNote ]
COLUMN 1-12 13-24 25-36 3748 4960 e
FORMAT Decimsl Dec. Dec. Dec. Dec. i

P. down- Input 5 values per
1 card.
scitter kernel ( 1 ) ( 7 ) ( 1 Number of cards same
me trix o a o f w323
o ~ . as for card 23.
CARD gl 1 22 3 1) . ete
( 1~ (Note #1L)
24
lsympog ST T) 51{1+1,1) | §1{1+41,1+1) §1(1+2,1) etc.
Kernol dats crmplete.  Skip to card 31.
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Tuble 0.5A [ Continuned )

For nuclide will part of dula chanpe! (cand 7, wrdl & 1,0}, card 28(and maybo 06-34) requircd.

| WORD | 1 2._. A R b 5 1 s ote ]
OLUMN 1z 2k _ 36 Lt 60 72
FORMA Inte_g:er InLeger . ___Hltcger Integer intezer Integer " -
Cnange 10 No, Khange absorp- | Change scetten (fee notz) Change reso- [hungs cerne) |Fission
, and nuclide tion x-section?| ing x-sectionsfChange fisxion| ance pera-  |iate? Inidex
description? : Ne 0= o data’t mobers? ) Ne G
- No oo new T/v x- | 1 = New cot- 0 = Ho 5 No 1 - free-gas -5 D]
CARD o= 1T number serttions‘ .sta.nt S(‘.at?.t’r——',l = New v 1 - MNew reso- [CRlentation -4 Iy
only ) - pew total ing «-section ph Bew v and | hance para- - input ker- 1 .
24 2 = descriptiorabsorption 2 = new poinl-fap input meters {nead Mnei e ran
* only 3 = new capture| Wiee #-section 1,7, or 3 not have been {3 - recalau- ¢ “ra
3 = change bothx-sections new gp {v un- |present pre- {late sourze 7 oy
I changed} ___q_viously) terss e
YMBOI NTI1?T IGA NSC NF K3 NCHGKE

I nuclide I.D. number being changed {card 25, word l=1 or 3), rard 26 is required.

WORD 1
ICOLUMMN 1-i2

L—F ORMAT Decimal

New I,D. number
for this nuclide
(must not alter
position af nue-
CARD }lide on tape)

26

SYMBOQ TIDFR e . § ]

I# nuclide description belug changed (esrd 25, word 1 . 2 or 3), curd 27 1s requirad.

: WORD

i © forumN 1T )

| FORMA ] Alphameric _. ]
CARD

27 New Nuclfde Description
" YMBOY CHARLL LY, L1 e

i If new absorption or eapture cross sections to be Input (card 2%, word 2 = 2 or 3}, supply data as speeified on
card 10. Then skip to card 29.

i If new /v absorption date to be input (eard 25, word 2 = 1), card 28 is required.

3 WORD 1 2

:; COLUMH L-12 13-24

1 |[FORMAT Decimal Dec. D T

|

Base energy New 1/v absorp-

| Fy {ev), for tion (barns} at

| new 1/v gbsorp- bese energy

1 CARD tion x-sectien

i

3 28

(v — e — e o

SYMBOL _EO SAO . i
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Tahle 6.5A [ Continued j

1r rew. pointwise sesatiering x-sectiom to be spput {card 25, word 3 = 2), supply s specified on curd 13.
If new censtent scattering x-sectigg__ﬁp be ioput {csrd 29, word 3 % 1}, cord 29 is reguired.

W(H{D 1
COLUMN 1-1z -
FORMAT "Deciral
New constant
scattering
x-section
{barns )
CARD
23
Eympon 8¢ A

If scattering x-section date changed (cerd 25, ward 3 = 1 or 2}, card 30 is required.

WORD I Note

o ) MWote
LCOLUM 1-12 .
FORMA Decimal B e

Tnput L oor u' as
described on card
2.

Transport op-
tion:
. = input g

CARD t0therwise,
compute o

tr

_or
30 using g or

v

A

SYMRBO BAT

—

£ transpurt x-seclion inpst {card 30, werd | nY, supply detsn oas civied omocard 14

I beund source calculation for Hydrogen specified (card 19, word 4 = 1.0), card 31 is required.

__ WOR D 1 [ - T

—— e — e

ICOLUMN i-1= : I
CORMA Decimal

I, 2/3 of Recommended for:
average kineti H,0 use 0.117
energy of -
bound hydrogen vl use 0,065
CARTD (atom

31 (Bote #9) S T

YMBQ EEAR

Tf printing of nuclide data desired (card 7, word 3 = 1.0Y, card 37 iz reguired.

WORD L 2 3 I

k- OLUMN 12 2k 36 i B

Integer Int. Int. - e e —

FORMAY

Frint Print Print
vharderd TREORINCE kernel date
microscopie parameters Q : No
x-sections: data: 1 - Yes
CARD |y - yg b = No
1 - Yes 1 = Yes

SYMBQ NSTD NR WK | -

If more puclides are to be input, start with card T.
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Table 6.5B Set up of input cards for WIFG code

sas ¥, 00010,

E 35

¥5JOB
¥LIEDKP
SELECT
FIN
$RUN
*TAPE
¥DISK FO2
¥DiSK FO3
¥D]SK FO4
¥TAPE
¥DSK
¥DATA

2
NEW THERMAL
NEW THERMAL
9
54,61800
SUS 304
1
1:53869E 01
4,85944F 00
2,17321E 00
1,60678E Q0
1,21486F 00
9,T1889E~01L
B,T2782E=01
T.88306E-01
T.08823E=-C1
6:5524TE-01
5,67998E=-0U1
5,15100E=01
4,88392E=01
4,6T600UE=QL
4,43604E~01
3,84173E=01
3.35333F~01
u
1
9,61867E U0
9.618e7E OU
9,61807E 0O
9,61367E OUG
9,61467E 00
9,61867E Q0
9,61867E QU
9,61867F 0O
9,618eTE QU
9,61l86TE 0u
g.6l867E JO
9,bl867TE 0O

P NI e T

JUQ%LGGTawTFG
RELB N

SOk T
SHORT

TAPE

UIO

1.08660F UL
3.96772L Q0
1,983s06F QO
L.61381F 0D
1.14533 0O
9,530.5L=-01
4,5503pE=01
T,55242p=01
7,05%082F=01
6,40844L-0]1
%,8031%F=01
5,07408E-01
@ BS54 =01
4,65420£=01
4,.34b42p~01
31 12702E=01
3,27624F=01

0]

w,elaCTp GO
Y.61lHeTE 00
3,610 7E U0
F.0ld6TF Q0
9,61807F OO
9,hi86TE QO
9,6l U0
J.0l8cTE GO0
a,6lds7E 0D
.04807E Q0
G,8ld67F U9
9,61lH857 Q0

HAV. 1Y
TarE JAN,1D 197>

FOLeJOudl GUCANTFGanNE s OULE 20

FOB1JUSL . 0ulaiGT OLL0ULLLY
FLOWTRR=300

1973

il

FROM AGN TM=40Q7

T.0834%E QU
3,4361L0FE D
1.9ubL3E wO
1.537Tn6lE 0
l.UdbtUE 0T
9,35200e~01
B.a5921lE=01
T.498.bi-U1
? |0140UE-U‘L
b, 32640E=0]
5,6£112VE=-0l
Bv039dLik=ul
4, 79582001
4.01230E-]
4.2E6201E=12
3064231(‘_-\;'11.
Jacllele=0l

2

9.6 l0e 7 OO0
g,618e7E U
Y.6lae b 0
F.o0Ll86TE U
G.aleeTE 0O
g.6185TE VO
9.61lb0lE UG
9.51867Hh yu
9.61867E U
9,518elE Oy
g,61lbai7k Ul
w1k TE D)

R

T A N ]

R R AR I O AV

CaL/CORE
WU/ PAGE
TL2/TIMS
P.O/PCH

Master tape to be produced

Working tape produced by MGT cede

5872298 09
3,095110 N9
1.820708 Ul
1.593685E G0
1,03804k 30U
9-15349‘:-\J1
d.33jodf’-Ul
T.ald%RE=}1
6,942u6F=01
p.27331e=01
5,433G2E=01
4,950 0RE=UL
G [4e33E=-01
4,98153E=01
+.15234E-01
3.50312k=01
3,15333c"01%

JublaetTe I
G.tuLldeTE 4D
FoLdbHTE U0
9.-“1-‘-5&7‘_:. J3J
J.uL8LTE 00
2,61lenTE 0D
YebldeTE w0
G.613¢TE 40
b getE )
PyhadeTE G0
b e TR G0
Y.elLLTE OO0
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AL, uUdltt 00
F,A0560E QU
L TTa4cl OO
1,40280L 0D
1.01376t QU
G,U23TbE=-01
B.zi396E=01
7,24403E=-01
6. BT223E-01
b.il46ToE=01
B, TuslE~-Ul
4,93402E-01
4, T1991E-01
4,97L38E=01
4,04954E=y1
3e3Eu4le=0]
3,14391E=0]

3.61e6TE QU
92,0186 TE Uy
Jd,0id0TE QU
9,01lB80TE 00
3,L186TF GO
e.6136TE o0
Yy.oldaTE QD
Y.bleeTE U0
g.hldalk 00
L,k L8uTE Oy
9,L186TE OO
y,e186TE 00

wFTG

5304
NAME
NABS

005304
005304

5.43302¢
2.42972¢
1.7T1807E 00S304
L.29874E 005304
9,91930E=015304
H.87209E-015304
R.0990TE=N1%304
falE4886E=Q15304
6.66240E~015304
h0Z27T40E=015304a
541%200E=015304
4.908TRE=215304
4,ASTRVE=(18304
4453145£=015304
3.96T7T72E=-015304
3.4361HE=015304
5304
NF IS
NSCA
J.6186TF 005304
¥.6]867E 0N5304
J.61867TE U0S304
Y,61807E 005304
J.61867E 50304
Y.618b67TE U05304
Y.61867E 008304
Y,61867TE U05304
Y.41867F V0S304
Y.6186Te 00%304
Y.6186TE 0053304
v.h1867TE 005304

64
40

J

—

-

TFEFPPEDBP T
Ll R B SRR N PV W

Al0D
All
Al2
Al2
Al4
Al%
Alé
ALT

T

T L
e SR RV N s

WU
P
= O

512



Table 6.5B

v.e!*-nu-li;oa*-u.-2...,*..;-3.-..'},.

3,61867F 00
9,6lo6TE VO
3,61867E Q0
$,6186TE QU
y,6186TE Uu
2.48707E 01
1.43633€ 01
1,16770€ 01
1,11700E Q1
1,07187F 0}
1,04757E Ol
1.83766E 0O}
1,02921F Gl
1.02126E 01
1.01591E 01
1,00918E Gl
1.00189E 0l
9,99221E°00
9,97142E CO
9,.947428 GO
3,88799E UL
9,83915E w0

1

54,65800
SUS 321

1

1,534108 01
4,85126E QU
2+16955E QU
1,66397TF QO
1.212B2E CO
9,70253E=01
8,T1313E=01
T,869T79E~01

'T|07530E'Ul

6,541a4FE=-01
5,8T009E=01
5,14233E-01
4,87570€=01
4,506813E=01
4, 42858E=01
3,83526E-01
3,34769E-0U1

0

1
9,70042E 00
9, 70042 GO
3, TOU4ZE €O
9,70042E UG
9.70042E Q0
9,70042E 0Q
9, 7T0042E GO
9,70042FE wy
9,7004¢E 0C
9, T0042E QU

9,61367E QO
9.,61307F 00
9,61867C GO
YeblHeTE 00
¥.0l07FE QO
203099 01
1,34715F 01
1114877 01
1,11236F 01
1.06492¢F 01
1,0%5e8L 01
1,036 01
1.02591F 01
1.0£0849F 01
1.01a478 0Ot
1.,008%0F 01
1.0ul32F U1
9,9897¢E 00
$.76921¢ Q0
Y,93d46F 00
3,87T652F GO

1,08478p 01
3.9210%E 00
249800 2E 0O
L.61709r Q0
1.1434%F QO
$,51l411e~01
B,51591F~01
7.23971F=-01
7,03895c~-01
6,39 706E=01
5, 7983 7E=-U1
5,06531E~01
w,865126F=01
4,6%607¢=01
4,33910E~01
3,720T5E=01
3.27072F~U1

o

9, 700426 UG
9, TUA20 00
9.70042F 0O
9, 1uGa2e GO
9,70047% GO
3, TGO42F QO
9,Toue2e 0C
3, TULs2F 00
3. 7U042¢ 00
9,7u0a2y 00

(the

JAERIM 5991

{Continued)

9. 518:5TE 09
3,h1607F 0
9.61LLTE OuU
3.61H86TE OO
9,51B6TE o
L.7T1BT3E )
1.2%490E o1
1.140948 w)
1.i0804%t 04
1,059u4E 31
1,04390E (1
1.034%7E 01
1.025%3E 1
1,02002k (1
1.01365E U1
1.0060489E Ol
L.00CHIE 01
9,983xuL 00
9.%6506F O
9,93002E vy
3,868k 0N

G, B31a4F U0 9.,87494E Lo
o} ]
0.0 1.0

FRUM AGH TM=40Q7

TW£TUDLE 0D
4,43030F DO
1.90202E 00
1,057396E UD
1 CBGTHE OO
§,33626E~01
b.GuG9TE-(]
To4Bonbk-01
7.0022GE-01
6,3158LlE=-01
5,001 76k =1
5,030 3E-01
G fFL7ubE=0GL
4, hLARZE=()
4,254%89E=01
3.b361inE=-0]
3,2U0581E~01

G

3.70042E 0O
G, TN ZE Q)
g,7T00&ZL D
3, TOU%ZE QD
9,70042E v
3, 10042 09
2, 100428 QU
g,7C04¢k QD
F,7T00428 QO
o, Tu0a2E GO

*

L A

G,e1867E 00
J.hlEeTE U0
F,618€TI. DO
4.61l8c7E OGN
“,h186TE GO
1,.637TH1F G1
1.25589E (L
Le13408F 01
1.,1G405F Q1
TLOR399F oL
1.604222E 1
LeD372F Ul
L.02449F 01
1,01980F C1
2.01317E U1
1.,004T1E (1
1.0ud24k Ol
49,9730 GO
Y,901STE OO
9,92205E u0
9,80013FK GO
y,B82217E 00

6L.80072E 00
3.0%996E U
l.83201F 00
1534200 00
1.U034.9F OO0
F.LABO3E=-OL
¢e319HH5E=1
T,3%0,1E«01
e P30IBE~UL
6,06296E=01
5.42388E=01
4,977T9E=01
4y T34350=01
4, 5T3PE=UL
6. 1T7530E-01
3a53T12F~01
JelT3LTRE=0L

G, 70042 O
9.7004a2E 00
3.70042E QO
G,70062E 00
3.76042F 00
9. 700U42F 0O
$,T0U42C UO
9,70042C 00
g,70U42E (O
9,70042E 00

rest is omitted)
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IR I O A FTPE I

7.61867E QU
9.618e7E WO
9.56186TE 0D
4.5136TE Q0
g, 61867 QO
1+93120E 0}
1.23094E Q1
1.127H2E 01
1.09008E ¢l
1.05171E 01
1,040602E Q1
1.03252E 01
1.02282E 01
1.01910E 01
1.01188E Q)
1.00309 il
9,9%122E QO
9.37581E Q0
Y.96Q096E 00
9. 9087TE 0O
9,.35636E VU
9,818u1t GO

5, T983TE U0
2,.,30088E OO
1.77143E Q0
1.40084E 00
1,01L56E w0
3,0G85TE=01
8,20013E=-01
fe23184E-01
6,86072E=-01
6,13642E-01
5.26194E=01
4.92571t=D1
“c71196E“01
4,58365F=-01
4,082T2E~01
3.51948E-01
3,14401F=01

9.70042E 00
9, 70042E U0
9.70042E 00
9, TOU42E QU
9, 70042E 00
9,70062E 00
9,70042¢ QO
9, 70042E 0O
9. 70042E 00
9, 70042E CO

9.61867TF 005304
9,61867TE 008304
9.6186TE 0DS304
.,61867E 005304

S304
1.45368E 015304
1,19335F 018304
1.12219E 018304
1,08026F 015304
1,06957E 0153304
1.03910F 015304
1.03137F CG1s30s
1.0€203¢ 015304
1,01T01F Q15304
J.01066E 015304

1.0023C0E 015304

9.9947CE 005304
9.37360F 0085304
9.95696F 005304
9.90059E Q0S304
9.84743F 005304

5304

sUs32
NAME
NARS
S.42388F 0058321
2,42563F 005321
1.71518E 008321
1.29656E 00S321
9,90260FE-0215321
B.85716F~015321
3.08504E=015321
T.15280E=015321
6,65119E-015321
6,01T25E~Q15321
5.18326E~015321
4,90052E~018321
4,58989E~015321
4,52383E-015321
3.96104E=-015321
3.4303pE=-013321
5321
NF13
N3CA
9.T0042€ 005321
Y. TOD4ZE 005321
%,T0042E 005321
9,TQ042E 0058321
9,TO042E 00s321
9,70042E Q0s321
9.70042k 005321
9,TU04ZE unNs32]
9,70042E 005321
9,70042E 005321

WL rn O

et

s13

S1%

T1S
Ti6
T11

32
17

i I3
oo~ Bl

3

O D 06~ D B N




JAERI-M 5991
Ed
. Table 6.6A luput data for MGT code
. werd MOT  Coder Makes
Colurm 1-72 short data tape from
Format Alphemerig master Lane.
Card Label for short
] tape
S;=sol TLABEL{I},I=),1:!
Word 1
Column 10-12
Format Integer
Huriber of nuclides
Card to be placed on
short tape,
2
Symbol
Acri 1 Repeat card 3 for _‘
Columm 1-12 each nuclide on
Format Decimal short tape being
Nuclifle I.D, number made
card (as written on mas-
tter tepe)
3
Syabol TIDA . - B
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Table 6.6B Set up of input cards for MGT code

u!!l'illlllo-'*!'-izi-||*-|I|31'|c'.|..“!nnn*l|l|5|tI-'l--ob-o'o*vtn-?l-l.*a-.os

¥NO
C.l/CORE 64
w,0/PAGE 40
P.0/PCH 0
¥6J0B
¥ 1EDKP JOO51 . GELAMGT
SELECT RELBIN
FIN
¥RUN
¥TAPE F021J0051,GGCAMGT \NEW.001415 Working tape to be produced
¥D]SK FO3
¥DATA
NEW THERMAL SHORT TAPE NOV.19 1973 MGT
66
1,003021
1,003030
1,003041
1,003421
1,003721
1,004721
1,005821
1,00%920
1,012010
1,203020
3,00
4:003010
4,003020
4,012010
5,00
5,010
6,003020
6,004020 .
. 6.006020 MGT
6,008020
6,012020
6,01500
6.01800
8,00301¢0
8,005890
8,012010
11,00000
12,00000
13,00000
14,00000
15,00000
16,00000
22,00000
24,00000
25,00000
26,00000
27,00000Q
28,00000 :
29|00000 MGT

W
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Table 6.683 (Continued)

..n.".-oolo..c*----2--.-""..!|3|-l.*.o..qvu--‘-oc'5-!tn*|--v°o"t*-a-t-fl-t-"‘--aoe

40,00000
- 41,09300
42,00000
47,10900
48,00000
49,00000
50,00000
54,13500
62,14900
64,00000
12,00000
73,00000
74,00000
90,23200
91,23300
92,23300
92,23330
92,23500
92,23800
94,2390p MGT
94, 24000
94,24100
94,24120
94,24200
201,0
202,0
203,0
¥ JEND
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fable 6.7A Input data for COMBIN code

Word i 2 R CPMBIN Code:
: 10-:2 2k B -ross
Inteser Tnteger Prepares cross-
1Leg 2 -— section data for
Cari Humber of mix- | Place mixtures | wombinations of
] tures to be on new Thermal nuclides.
created (no Section data T T
Jimit) tape? '
0 = HNo [ TR
1 = Yes L
Symbol | WMLX NEWT ‘
] BRI
If mixzteres being placed on new date tape (card 1, word 2 = 1), input card 2
word T T T
|Colums ¢ 1-72 B
“uripal | Alphameric
; Card
; Jabel to be
| ? ZriLben on new
| data Lape
i _
|
| 1, Lr | )
i Cerds 3 through 5 are requir ed for each mixture
: _ — - R — —
' B 2 3 L 5 o
- 13-16 34-36 b £ i e
- _Alphameric Interear Inlbuper } Inleoper R
[.D. number for|Identification Number of nue- | Punch mixbure |Print mixture
mixture for punched jides 1n this date for WIFG? |data?
cards mixture (no 0 = No 0= No
1imit) 1 = Yes 1= Yes
e — &
Symbol. ciD CDID NUCL NPUNCil NPRINY
Wword | e _ [ _ b e — [N
Co i _ 1-7e _
Format Mphageric ] S . e e
Card
L Mixture
Desuripbinn _
Symbe |t LD ) - _
1 2 ] |
; o A-le e R T e S —
f Decimal Decimal ]
i Nueclide I.D. Combining
! 5 number on old { factor
data tape Atopmie Ao by
[ R B
1 Zumbio L TIDA FRACT )
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Table 6.78 Set up of input cards for COMBIN code

....*....1...-*..,.é.-..ﬂ.-.cJ....u....u...-*.-..D....'...-b---.“--..!....*-...%

¥80
Col/Cuke 32
walfPRGE 40
T,1/TIME ?
PL3/PCH LuUO

Lacl .

LI N AV 9% JuublenelaCamMy

SELECT  KHELRIN

N

FRUN

$TAYE 1 U2, 0USL, 000eMET oL suulald Working tape produced by MCT code

LI E- L Vs
ARyNCs LyT=Auu

¥DATA
9 Cambin 1
B4, bta(iUS30U4 9 1 1 S3u4 3
SuUS 3gw FROM ALY TMe=aL7 4
i4,9 O.ulve
24,0 0,002
£%, 3 0,02u0
ib.u -] -
L. U, oant
54, 50005321 bl 1 1 S5Un37
Suy 34l FhRM agh TM=40 T
la,yg 0,0G1l90
24, U U,i499
2540 U,uil
26,9 U,eB1Y
28, u u,udsn
56 ,po8gULSIaTt 3 1 1 SUS3a
Sus 3al FulM AGN TM=407
Laad G.UlYe
26,0 0,190y
2944 u.UZul
by u U,eles
2B.u b,u9nl
55,/789005316 [} . 1 SUb3 b
sSUus 3le FROM AL TM=aUT
14,0 U, 0Ll4s
24U D,1815
chel U.uzud
6, U C.650s
F- ) G,113%
“g el U,0l48
5o, 40 lGUINCD 3 1 1 [ES]ee LS
INLUNLL FROM Al TMewuf
24, wilb3e
2b.U u.0994
28.u Y 717U TNCON=xX
58,68 TUUHASA li N 1 HASTE =X
AASTELL WY =R FROM AGN TM=4(07
24,0 V.2%E2
25,0 Ueusy
Zo.d U.1933
27.u [T 4]
2840 00,4793
LYY 0.0933
T4,U UL.0ulu
594 30UINCK b 1 1 INCUH, =X
INCONEL=X  FROM AGMN TM=4Q7
13.u G.ulod
LIS Urlibd
P4 IRV Uauisl
21,4 [ERtL10]
28,0 U 7233
41,u%93¢0 u,unel
91,236904LRYS 4 1 1 IRY~4
FLALL FrOM JALwI=M a8B]
FL U.uuls
2b. Uaui}34
40, U U+9830
50, u.ulle’
91, 3496CIRYZ 5 1 1 IkY=2 3
2HY =% FROWM Jabwl=M 45581 4
24,0 g.u018 5
26,4 L uG20
28,4 UL uaug
LIRS U:5230
5J.u U.Jll7
¥ JEND
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Table G.8A Input data for SPRINT code

[iord ST cos
Colvmn i-T2 S7RINT fode:
Format Al phameric . Prints data tanc
Clard UATHER Data
Tape Label
i {must match
label on tape
exactly)
Symhcl JBLD{L),7=1,12 B
[Word__ T 2 3 ﬂ"
Colums: 12 20-2h 6 _
|[Format Inteier integer Integer .
Card Data printed: Fumber of nuc~ | Prict option:
0 = pli data lides to be 0 = on standar
5 1 = for spec. |printed (if output unit
nuclides word 1=1) 1. = special
2 - all absor- tape (unit 9)
bers .
{3 7 211 kerneis ]
| ssymbiee 1 HERIITE MAT _ NE -~ o o
If printing for specified nuclides (card 2, word 1=1), inpui card 3 for each nucilre desired.
Word 1 2 3 L A =
Colums: 1-12 2 36 |1%] I;Iumbh:rc:izpca{g;
Formak ecimal Integcr Integer Integer EE .
Card Nuclide I.,D, Print standard [ Print resonance] Print scatter-
number on data [nuclide data? parameters? ing kernel?
3 tape ¢ = No ¢ = Ne 0 = No
1 = fes 1 = Yes 1 = Yes
Gymbo TIDA ) MR R |

Table 6.8B Set up of input cards for SPRINT code

.nlu*.l'vlrnci*'O'lzt.nt*'uvlaul|.*,...4....*....5.!l-*luplb!"-*unnc7l'v-*||.|a

¥NO
C.1/CORE 64
w,0/PAGE 40
T.0/TIME 1
P, O/PCH G
¥G.JOB

¥LIEDKP JO051.GGC4SPRT
SELECT RELBIN
FIN
$RUN
¥TAPE FO1+J0051.6GC4wTFG.OLD00U1520 Master tape produced by WIFG code
%D SK Fog
$DATA
NEw THERMAL SHORT TAPE NOV.21 1973
1 i
92,235 1
$JEND
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Table 6.7B Set up of input cards for COMBIN code

*

l--~*----1.c-l“u.-u(---."*'-l-ujr.c.“b-llﬂ-..-
¥NG
*5.Jul
LI R RTINS JUUB1enolal OME
SELECT  MELAIN
Fit
ERUN
ETARPE 1 02 JOUSL, BulaMGT v LR v u0l4ald
$DI5K - FU3
1PUNCH Ly T=2u0y
FDATA
9
Su,blaUhIus 5
SUS 3us FHUM AGY TMeal T
la,v C.ulve
24,y 0,002
2%.0 0,02ud
i ud U,eTib -
B U,08n7
S4,r5aUUs321 b
Sub 341 FRUM agh THM=407
l4.0 C,ulY%e
24,y U,1899
544 U,ugd
264y U,0819
28, U, e
56, 004gu0s3e’ 5
TEREL FoaM AGN TM=407
la.g U.ul9e
2640 0,190y
25.v b U20U
by 0,6723
28,0 G095l
59,/89005316 &
Sus 3le FroM AGH TM=gUT
laay G.01l90
£4,u 0,181%
250y U.ugud
FE: 3] G.65%04
B U U,1135
42U U,uluk
Bowwb lulINCD 3
INCONLL FROM AU TMaayf
FLIe Uirldde
26 .U u. 0994
240 DeT1lTV
58,08 TGUHASA li
HASTELLVY =X FROM AGN TM=4(;7
24,0 (AL V¥
25.u U FUBU
204U U.1933
27,4 Gayléy
28, 0.4793
LYY U.0533
Ta, U U.0ulu
59,432001NC ]
INLONEL™=x  FROM aGN TM=4y7
13.0 DaUlod
24 UrlT6d
2b .y GauTal
2i1.u [T
Z8.L Q. 1233
41,0930 U.J0Bl1
91.33690LRYe 4
LRY=4 FrOM ALk ]em 4881
LY U.uuls
2Bl VIV )
40,0 Ue9630
50, v wedlle’
91, 5490C2RY2 5
IkY=2 FROM JAbr =M 6ab81
24,0 yeuols
26.0 UatiZoe
28.u [V L]
G0,y Q9830
50,4 ULull?
¥UEND
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Cou/CUrE 32
welb/PAGE | 40
T.1/TIME P
Pa3/PLR 1uul

Working tape produced by MGT code

Comp i 1
S3us 3
[
SUR37
S5Us3af
SUS3 b
[ ISINeLN
TNCOnN=X
HASTE =X
INCU:: =x
IRY=4
IrY=2 3
4
5
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Tahle 6.49A  Input data for 10 cude

vord 1
Colurn 10-12
rl
Syzhol NBG
| .
RN Word 1 2 3 L S 6 flote:r Input energy
Columm 1-12 13-2L 25-36 37-18 L5560 &1-72 values from lowest
Forrat Decimal Dec. Dee. Dec. Dec. Dec. to highest (lowest
Energy of ergy of Energy of et point 1).
point 1 point 2 point 3 ete. ete. eteo.
Card (ev) (ev) (ev)
2
Sy=bol ELL) i) ElT) ete. ete. elc.
derd
Colu= 1-T2 :
Format Alphgmeric
Problem or nuelide description (for pege hemdings)
Card
3
Symbal EMAME (1), 1=1, 1P
Yord 1 z 3 k7 i
Colum 1 -2 13 -2k | 263 37-48 |
Foroat _Decimgl Due, | Dec. Dec. t
Mass of Statistical | Potentisl |Tempersture
nuelide factor, g | scattering |for Doppler I
Carg {1f < 0., cross-sec- |broadening
4 input g for eay tion, Tp calcnlation f
resonance ) {barns) Fo (%K)
Sybol Ko SPIN sy | rRP i
M R R
WORD 1 2 3 4 5 ___E& Note:
"OLUMN  11-12 o 36 48 60 72
FORMAT Integer Int. Int. Int. Int. Int.
Number of Specify Normalization: Punch Punch Form of 3ee next page fov
resonances fiscsion 0 = none resonance cross-sectior] neutron Tull description of
(5 50) widths 1 = constant " to perameters for WIFG? half -widthsd normaliration optionf
+ {r,)e normalize & for WIFG? 0 = Wo 0 = standard (wnrd 3).
CARD 0 - No 2= gg norm. to given P = No 1 = Yes (r,))
_ value L = Yes _
5 1= Yes 3 = similar to 1 1= ft’ldo“;c"d
L = gimilar to 2 n
N 5 = Nomne but extra
b R print given
symnol]  VEZ NFTS NORM FPAR NSIC NGN

1T stetistical factor given for each resonance (card 4, word 2 <« 0.), input card fA.

R - _— —
worp [ 1 2 PR 2N N B R .
COLUMN 1-12 13-24 25-36 37-48 bo-60 6172
FORMAT Decimal Dec. Dee. Dec. Dec., Dec.
rF’!:,sonaur:r%- Spin (1) 0:[' ]'f word 2 = I, I"Y I or° Ff Repeat card AA for
ANCTEY target nucleup, 1input spin n n esch resunanee
Eo or statisti- of compound Gamme width| Neutron Fission Gtatistical factor
{ev) cal factor nueleas (J) (mv) half-width widta {mv), |°t8 jﬂlma acte
CAHRD {&) [ —— {mv) if input g = = aJ41
For word 2= “\ 579
g, input-1p
b if both I and 4
input.
Y _ — b S— . v - .
SYMpOil . _FA(K) GI(K) cr(k)__ o j__ge®) | os(k) | or(x! 1 e
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Table 6.3A {ontinued)

Sxplsnation of word 3, card § (‘lormalization option)

Value Effect
0 No normalization
1 A constsmt value of T, for all rescmances will be used to

normalize ebsorption cross-section to specified value at
glven energy.

2 Absorption cross-section will be normwelized to given value
et given energy by adjusting Eo for the n=gative energy
resonance specified

3  Same normalizetion as 1. In addition, ccotribution of each
resonance to totel absorptiom and seattering cross-sectlons
at normelizetion energy point snd highest emergy pelont will
be calculeted and printed.

i Same normalizstion as 2, with sdditional csleulation and
print as described for 2.

5 No normslization, but contribution of esch rescnance to the
eross-sections at highest energy point will be calculated
anc printec.

(For options 1 through 4, additional‘information will »e required on eard 7
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Tuble 6.9A  (tContinned)
Ir statistical factor consiant (card 4, word 2 > 0.), input card 6B for each rescnance.
UEATIIE T HOTR s 2 el lopul - —_
WORD|. 1 2 3 4
COLUMN 1-12 13-2% 25-36 37-48 e B
ORMA Dechmel Dec, Dec. Dec,
- -
Regonence I r o r° r
energy, A n n £
o (ev) Garma width | Neutreon half-] Fission
(mv) width (mv} width (mv),
CARD if input
&3]
EYMRBOL] flf.(K) GG{K) Gr{K) GF(K)

If no normalization desired (card 5, word 3 = 0 or 5), skip to card 8.

WORD

1

2

COLUM

1-12

13-2b

TOBRMA

Decimal

Dec.

5

CARD

ction

Base energy
for cross-

T energies.

card 2)

Total
absorption
cross-section

normalizationj at E, (barns)
{must match
one of input

SYMBOL

EO

Ward

1

Columm

15

Format

Alphareric

Card

Punched card

I.D.
col.

(for
73-7T6)

Symbol

22 )

Vord

1

Calumm

12

Format

Integer

Repeat option:

0 = No more problems.
31 =Complete new prob.

2 =repeat for new nuclide
3 =repeat for new temperature

[Value

For word L > O,

Jards needed

NEWP

1
2

3

all (1-9)
3 thru 9
10, them 9

Symbal

Go to card 1, 3 or 10 &s specified on card 9.

Ward

1

Ceolumn:

1

-12

Format

Decizal

Card
10

New temperm-

ture

Doppler
broadening

(%%

for

)

Symbol

=
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Table 6.98 Set up of input cards for DOP ceode

ool1*-u'clﬁo.r*'!.nzcvol*-nt131Il.*,-..40...*.-..5.00.*':|l9ll'!‘o.'t‘fl|ll*!-.'8

¥NO
C,0/CORE 32
wW,0/PAGE 4O
T.2/TIM5 5
P.O/PCH 0
¥GJOB

¥LIEDKP JOO51,66C4DOPL
SELECT RELBIN

FIN i
SRUN
¥DATA
101 , CoP 1
0.0010 0.0020 0,0040 0,0050 0,0070 0.,0080 Ec101) 1
0.0100 0.0150 0.0200 0.0253 0.,0300 0.0400 ECloly 2
0.0500 60,0600 0.0650 0,0700 0.,0750 0,0800 EC101) 3
0,0850 0,0900 0,0950 0.1000 0,1200 0.1400 Eq101) &
0.1600 0,1800 0,2000 0.2200 0.2300 0.+2400 EC101) 5
0,2500 0.2600 0.,2700 0.+2800 0.,2900 043000 ECL01) 6
0,3100 0,3200 0.3300 0.3400 0.,3500 0, 3600 EC101) 7
0:3800 0.4140 0,4200 0,4300 0,4500 0.4600 E¢101) ®
0,4700 0.4750 0,%800 0.,4200 0,5000 0.5320 E¢101) 9
0.5500 0.5750 0,3900 0.6000 0.6250 0.6500 EC101)10
0.6830 0,7000 0.7500 0,8000 0.8500 0.6760 Eciol)l1l
0,8900 0.9100 0,930¢ 0.9500 0.9700 0,9800 E(io1)12
0.9900 1.0000 1.0250 1,0500 1,0600 1.0700 E(101)13
1.0800 1,0900 1,1106 1.1250 1.1300 11500 EC101)14
1,2000 1.2500 1,3000 1,3500 1,44Q0 1,5000 EC101)15
1.,6000 1.7000 1,7800 1.8600 1,9000 2,0000 E(101)16
2.,1000 2,2000 2,2900 2,3300 2,3800 EC101)17
U=23% 300 K  REFER GA=2113 DoP 3
235, ~0,5 10, 300. DoP 4
3 1 2 _ DoP 5
0,273 0.3 1,0 29, 0,0029 99, DOP  6A
1.140 0.5 1,0 44, 0.0172 124,6 DOP  6A
2,03% 0,5 1.0 35, 0,0077 12z, DOP  6A
0,0253 682, 7
3 DOP 9
1200, DoP 10
3 DoOP 9
2400, _ Dop- 10
0 DOP ]
¥JEND
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T B & b &

GGC—4 2 — FRARSER (Fad, Bar=F ) He LTERIN R DTS 5H,
TELTHAAEHESERC s EATEL S50 AIAEUGATHER. 7Y = v OIS
PTHRERMOS = PR ECATL T2t EE EbL bWl Thho

GATHER 27 v ,v0ORBETEELT, GAMEZ ¥ 2 60HEN, H50ZLVE

hZs Table .1 OFTHI P 2F.LIKELT Y S 55, EFRIACEITHENER IRE Vo
BRERCOEZRHEFERTH, ZOEORRHBRBTT LS.
Table 7.1 iDifference in the thermal group cross sections due to different

slowing down sources

T T - ! ;
| Slowing down | L .
! : | up _ ingrou '
i : z; Elf i E:S : Z; : E:s !
| spectrum ; : |
; — i
* -2 -2 -5 - : '
| by GaM 2.6796 x 10 5.3525 x 10 2.1011 x 10°° ¢ 1.0271  1.0271
- i
by 1/F 2.6514 x 1075 | 5.2862 x 107 ° | 203842 x 1070 0 19220 -~ 1.0220
| .

Note: <{ross sections for the 2.6% enriched JP-2 core.

GAME 2y o v OHBHECANELTHER L v = 7HERE L ERT 5 — ¥ (EF
BEFE LPRFEFRCH LT ZMBACAT TRAOTHEINA N,

EEHIE S A F S U — T AWEN T e 7 A AVKABETAERELERZC LB ED 00
Bl BREREL A P F AR EFANTELEL Ling

GGOC—4 T —VOEEEIA 75 —, PIFQGGC—4XENERRE EON 7 —
Mg XA A X L OB BEAACE 10) 20) 21) 22) 23) 24V KEHI LTV he A D
NSRR P+ 2B TGU0—4 23— FDGAMEZ ¥ ar EGAN—1 2 — ¥ & OKE
(x#mﬁﬂﬁﬂﬁ)fm,m%ﬁ212@f%%#BZWT&qﬁouAMHla—Fm
CHELTGEC—4 3 —FOGAM®2 ¥ o« ¥ O FEM THEFEEEAD N 50, WHEEO
STEFHTHELEDTHFENREZNTBED I,

COMBO®2 ¥ o0l ANP—VYOFTHE T - VOANRANOFERE, GURNET

S 14)
{ —@wiTHi ) = —F 15):9 JULBXTERMINATOR—2 ( “wEas ) =2 — ¢ WA
AT LI ONIHET - 2DANHROEHE T2 77 a2 ERLTE20T (MERBER ),

frba CHIR X Ao
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8 5

GGC—éﬂwF@@ﬁ@%%%duTKﬁ?iﬁ1MXHU5M%&£UINT%%0C@

Ay
ol e

T D

1)

2)

6)

7)

8
o)

13)

i b 6% &diko

Adir J.,and Lathrop X.D. Theory of methods used in the GGC—4
multigroup cross section code YGA—=9021(1968)

Adir J.,Clark S.S.,Froenlich Re,and Todt L.J " Users’ and
_programmers”manual for the GGC—3 multigroup cross section
code; part 1 (users’ part)? GA—7157 (1967)

Adir J.,Clark 8.S.,Froehlich H., and Todt L.J." Users’ and
programmers'manual for the GG0O—3 multigroup cross section
codesparf 2 (programmers'part)ll, GA—T7157(1967)

Joanou G.D. and Stevens G.A. ,“Neutron cross section for **¥U;
GA—6087 Rev. (1965)

Joanou G.D., Smith C.V., and Vieweg H.A.  GATHER—IL; An IBM—
7090 FORTRAN-I program fer the computation of thermal
neutron snectra and associaited multigroup cross sections
3A—4132(1963)

Drake M.K., Smith G.V.,and Todt L.J., Description of auxiliary
codes used in the preparation of data for the GGC—3 code ”,
CA-7158(1967

Williams M.-M.R., The 3lowing Down and Thermalization of
Neutrons ., North—Holland (1966) @ Chap. X.1.2

Varga B-S. Matrix Iterative Analysis "prentice-Hall(1962)
Kuncir G.F., A program for the calculation of resonance
integrals , GA—2525(1961)

Jdeanou G.D- and Dudek 1.8.," GAM~1;A consistent Pimultigroup
code for the calculation of fast neutroa spectra and multigroup
constants s GA—1850(1961)@ Discussions of GAM code O
Hinman G.W. and Sambpson 1.B.,7A rigorous determination of the
Doppler bfoadening of nuclear resonances for a Maxwellian gas
absorber ~ GA—3603(19¢2)

Lathrop KeD., " DTF—F, A FORTAN-N program for solving the
multigroup transport equation with anisotropic scattering”,
LA—3373(1965)

Lathrop ¥.D., and Brinkley F.W., Theory and use of the general

geometry TWOTRAN programs LA—4432{(1970)
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14)

15)
16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26

27)

28)

JAERT—memo 5991

Fowler T.B.,Tobias M.L. and Vondy D.R., EXTEBMINATOR—2;A
"ORTRAN—-N. code for solving multigroup neutron diffusion
equations in two dimensions 7, ORNL—4078(1967)

e

AEas, AREESHE—R TS T — FGURNET 7 JAERI-1215(1971)
Dorsey J« P. and Froehlich H-,“ GAMBLE ~5:; A program  fer the

"multigroup neutron diffusion equations in two dimensions with

»

arbitrary group scattering, for the UNIVAC—-1108 computer ,
GA—8188(1967)

Wilcox T.P. and Perkins §.T." AGN—GAM, An IBM7090 code to
calculate spectra and multigroup constants "AGN TM—407
(1965

TS, HIUE, FLEE- B 15 SARFCLRE DEEREHFER (K3
B2) " JABRI-M4881(1972)

Gibson G. and Moran L.L. Tests of the GGC—3, GGC—4 neutron
slowing down codes and comparisons with the codes GAMBIT and
TRANSFER = WANL—-TME~1933(1969)

Moore H.A., S8argis D.A., and Cohen §.C., Integral tests of ENDF/
B and GAM neutron cross section data in a clean fast aSSemny”
Nucl. Sci. Eng. 39,2, 263(1970)

“CDC6600, CDC3600 =¥ # —==—ABEEHMHE ~, €vF =) -y —F*
ya—(HM4e64£1158)

Bardes R. (. etal Results of HTGR critical experiments designed
to make the integral checks on the cross sections in use at Gulf
General Atomic GA—8468(1968)

Wright R.Q., Greene N.M.,Lucius J.L., and Craven Jr.GC.W.

“ SUPERTOG: A program to generate fine group constants and Pp
scattering matrices from ENDF/B 7 ORNL—TM—-2679(1969)
Honeck H.C. & Finch D.H..“ FLANGET, A code to process thermal
neutron deta from an ENDF/B iape DP—1278(1971)

Koppel J.U.,Triplett JuRe, and Naliboff Y.D." GASKET, A unified
for thermal neutron scattering  GA—7147 (Rev.){1967)

Bell .5 SUMMIT Apn IBM—7090 pragram for the computation of
crystalline scattering kernels ?GA—-2492(1962)

Naliboff Y.D. and Koppel J.U." HEXSCAT, coherent elastic
scattering of neutrons by hexagonal lattices YOGA—6026(1964)
W EHE, BIEH 7
JATRRI—-1087(1965)

T

et e Rt ARz — FO<==7 2 (UNCLE)
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.29) Nakahara Y. & Kadotani H. ' A computational method of
thermal neutron scattering kernels for high temperature
crystals "JAERI—-1220(1971)

30) @ERE, FEEE, KEEE NSRROMFEF 22 b LB E RS
JAERI-M 5730(1974%5H8)

31) Butlant A.T.D. and Chudley C.T. “A comparative study of various
light water scattering models used in therm.al reactor
calculations ABBW-R—814(1972)

32) Wright R.Q., Schenter R.E. and Jenkins J.D. “Comparison of the
group -constants generated by the ENDF. B processing codes
BTOX and SUPERTOG ~ QRNL-TM~-4041(1973)

33) Carlvik I. " Dancoff correction in square and hexagonal
lattices, Nucl. Sci. Bng. 29, 325(1967)

34) Goodjohn A.J. and Pomraning G.C. (ed.) “Heactor Physics in the

»

Besonmance and Thermmal Regions - Vol.ll Resonance Absorption

OFp223~260
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18k A DancoflfhBOFHE = —

.Eﬁ%%%ﬂigﬁﬁ%%%@Dmaﬁfﬁﬁﬁﬁﬁﬁ%ﬁﬁ%ﬁﬁi%ﬁﬁmﬁhfﬁ%
ABaHEa P RHALTE o

‘
Table A.1 A TH 6§, Table AZREFOFERATS o, BAZ ) >+ BT
N DANCOFPF CORRECTIONCGEHEATWANDRD S Dancofd HIERBITD bo
¢
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Table A1 Input specificatiens for the code computing
the Bancel [ correction factor
b e o e e - o
Card Format Symhol Contents
! 18A4 TITLE(EY, 1=1, 18 Problem description
13, NLAT, = 4 for cubic lattices
= & for hexagonal lattices,
2 E12.5, pryeH, Distance between fuel centers(cm),
£12.5, RADIUS, Radius of fuel rod(cm},
E12.5, GAPWLD Gap width between fuel and moderator
(e
13, NSTGMA, Total number of input cress sections
fer moderator,
Ib, NALT,’ Total number of angular mesh points
5 for solving the integral transport
equation(ordinally 70 is enough},
16, NRAL Tetal number of spatial mesh peints
in the radial direction(ordinally
40 is enough)
5
4 6512.5 STGMA(TY, Cross sections for moderator(cm_l}
I=1, NSIGMA
Table A.2

R R S e N R SRR P

¥NO

¥GJ0B

¥ JEDKP
SELECT
FIN
¥RUN
¥DATA

HELBIN

1 DANCUFF CORRECTION FOR NSKRK FUEL LATTICE
1.7743

6 4.,17086
3 140 T0
1,4018 1.3915

¥ JEND

JUO5 1 GOL4DANC

D.0432

1.3517

C,U/CURE
wa U/PAGE
T.G/TIME
PLU/PCH

HZ0+*SuS. H20 23C lau=TQ
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4B GGCa—rodHBH—-Fib GURNET & X (8
EXTERMINATOR—2 2 — ¥ mo)\jm— I~
B4 H70 0T A

GG Oa— ¥t DM — FOHE — FHRFERF — 5k, GURNET {1 &emat
:—F%EXTEHMINATOR—Z(Zﬁﬁ%ﬁ)mﬂ—F®%ﬁ%?—ﬂéﬁ,Kﬁ%
FNEELDT, FOEATHANLILETE A 32T, ANEROERT =Y 5 4
(SHRIMP3 ) #/ERLANT, EOEMEEHEFLTE (o |

COER T a7 s OBEEROBD THS |
1) GGOrbLOF—4hbT CRGURNETRT —2%2ENT 5o
% GOGUHALOF—4%, GURNETHF —20—#EeXMBLAD, H-WIRNTINA X

b4 5o )

(8) GURNETE¥*¢tWﬁKEXTERMIVJNOR—ZEmf—ﬂ%Wﬁféo
BRiC, HRE2 m&$m5&%¢ GUBNETZ—FOANMHARK O WIOHB L TOHE TN
BT ENREE L,

Table B:litlt, 20 7a 795 aDANHBAHNRL TS D, Table B. 2 ik, A
FLTd b COERAFE, BEQALELITKWT, GGCHLOWEF—- 4 TGURNETH
Fe D —BREEOPET 2B ERILNA TR TE S,

], HE, GGGmemﬁn*bﬁfua% EHmHPATC ENTE Z 2 — P,
GAMBLE—-5 ( 2R EHmBE N e F RO IS THBA, REFACOMANOERAA
IR TWnang
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Table B.1 Input format description for the format conversion
program (SHRIMP3) from GGC ocutput cards to GURNET

and EXTERMINATOR-2 cross section input cards

Card | Format Symbol Contents
} :
1 i 20A4 TITLE(I), I=1, 20 Problem description
615 16U, |IGU] =1: read GGC format cards only,

ligul =2: read GGC and GURNET format
cards,
IGU> 0: output the input cards of
GURNET format only,
IGU<0: output the input cards of

GURNET and EXTERMINATOR-Z

formats
IEMAX, Number of energy groups.
MAX, vumber of materials of GGC format
2 cards.
MMAX, Number of materials of GURNET

format cards.
IFF, Treatment for the absorption
cross section for GURNET;
IEF=0: absorption cross sectiocn,
IFF=1: «capture and fission

cross secticens.
ITT Treatment for the diffusion
coefficient for GURNET,;

ITT=0: diffusion coefficient,

| ITT=1: transport cross section
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Table B.1 (Continued)

Card Format Symbol Contents

3 8110 MAA (M), M=1, MAX The correspending material's identi-
fication number when the materials
of GGC format are assigned to those

of GURNET format.
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Tahle B.1 (Continued)

1f vou don't have the data from GUENET, skip to card 5.

Card Format Symbol Contents
110, 7E10.4 DO ** I=1, IEMAX Material cross section data
k% TA(I), (XSEC(I, M), from GURNET;
i M=1, MMAX) in order of VWl L, (or
|

e ZC for IFF=1), D(or
4 i ztr for ITT=1), and E:s'

matrix for XSEC. Ordina-

rily, the punch-output cards
from previous calculations

|
i are used.
I
L

DO % M=1, MAX Data frem GGC. The
following data are repeated

MAX times;

2044 (AM, I}, I=1, 20}, Material description
(ordinarily, the cards
before each material data

in GGC output cards are

1 used)
po #% I=1, IEMAX Interaction cross sections:
6F12.5 £% XSEQ(M, 1), =---- in order of V, L, L.

Ztr’ >:n,Zn and zany( Zany

=any cross section, ordina-

rily blank)for XSEC, ----- .

-144-




JAERI-M 59891

Table B.1 {Continued)
Card Format Symbol Contents
DO *%* I=1, TEMAX ; Scattering transfer matrix:
5 6E12ﬂ5 ®%% XS(M,I,J), J=1, IEMAX é ZEEEI-*EJ)’ EszTK’EIEMAX,
(Cont.) * CONTINUE - ordinarily, the output cards

from previous calculations

are used.
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Table B.2 Setup input cards for SHRIMP3 code

...,%.--.}...,.ﬂ-..-.,f..,,ﬂ-....j,...“\'..--‘-i....'L....‘J...,#.'._b..|.*l..o?o-.-*.,..e

NQ

¥ C.UOFCURE 3¢
W.0/PaGE 40
T.0/TIME 1
PLPCH 200

»GJ00

SLIEDKP  JO0S1.5rk] 43
SELECT  HolkiIN

FIN
FRUN
#PUNCH
#DATA
GURNE T+GOT 19 CURNET###EACHANGE 9.2 tau,=UD2 FOie 20 Skl =ij02
2 9 1 7 b} ¢
7
16290, 287CE~0AZu.0 Qe J,u Je i Q.U JaalL9E=-Ul
16490, 2097TE=020.0 D) 0.0 0.0 DIYY Ce 33026=-01
10690, FBUIE=020.0 0.0 J.0 TN el Lad995:=02
16890, 1060~02G.0 0. g. 0 U 0.0 Ue D4BRE=02
17090 14026=0id. 0 J.U U, 0 0,0 0.0 Lebb2BE=0L
17290,39976=010.0 0 J.0 el Gl G.2170G¢ QU
17490, 7588E-010.0 J.0 U, 0 Uel; 0,0 05634 0OV
17690.1672 Q1U.0 D.u 7,0 0.0 .0 Ue9341 00
17890.2911F 0ug.0 0, 0.0 IV J.0 Del977¢ W1
158320.Lvsst-uzﬂ.32u9E-u2o.32a11-0ao.blzzt-uju.aCJaE—oﬁu.0 Je1835E=-01
158520, 8097£~030.0 D.2073n=us0, 20000 =240, 0,15001~0%u,1361F=01
; 158720.3913E-03u.0 J.4639 =030 7T ralb=db.n 53,3300, =030.50b06F=02
: 158920.1673=020. 0V U 1050-=020,3443E=1300 J.92GUe-030.9L0TE=02
159120, ¢508E=010,5993E=030,435Tu=020,1175£=020.0 N, 4230, =020 (340 GO

‘159320.2554t-010.41595-020.4619n—010.3u32&-02u.9u41:-090.Jrau@—ozu.11015 0o
159520.5911E'010.8019E-020.dd22E~01u.5a54E—020.10u3u-080.3440&m02u.50395 0o
159T720,i001F O0:3.1299E=010.L%232% UDH.92LBE-UZO.27465-090.54602-020-4607E ¢o
159920, LT73E GIU.24T0E=0C10.,72T24k Uun.lF&fE-OlU.%ﬂﬂO;-QBU-1020:'UL0-1023L 01
129116.,2222E QLU.2769E U10,1955% 010,314k GlU.8797E o0.27TAE 0310 2387F 01
129310.,1742¢ QL0261 010.17330 010.2%43¢k 010,3559: J40.2470: 010.2024€ 01
129910, 13406 QL0.171i7E U10,1610: V10, 1940E ULV 2ebbe Q&4u.17T0;. 0lU.142fF 01
129710,5258E 000,120k 010,1¢2530¢ U10,1319E QL0.2227c 0403510 0V0.2021E 01
129910,5886F 000.664ZE OGO, 4843E U00,9245E JQ03.2438" 040. 1160 Hlu.6léQE QO
130110.4814E 000.4846F 000, 36325¢ 000,6750E G00.1711k 040.92650: 000.3295E 00
130310, 3311 QGN.273%E U0OU.34T2¢c 00U.5375E 000.1707c Q40.9660: QUU.3V04E 0O
1305%10.2249E 00N.1976E U00.3279¢ 00G.4370E 0VLD.1695C 040, 9510% Quh.1933F Q0
130710.112868 QunN.1057E QCO.Z233%¢E 050 ,264%6E QUU, 16545 040.9500¢c 0po.1l92F 00

20g90.0 0l 0 0.3 0.0 Je0 0.0 Q.0

2u290.7355t-01”-6670t-010.59381-017.53&9t-JLU-2“31f-040.2360-'013-2972E‘01
2&290.2031&-010.1620E-ulo.3b??£-010.87545-020.2~baﬁ-060.2?9u,-010.285~F-01
32290.1831E-010.143iﬁ-010.ZLD?E*UIU.beCt-OzO-lcaﬁt-uﬁﬂ'laTUﬁ-UiO-ZbZIE-Ol

3b290.1&75&-033.20535-030.lqﬁaF-Uﬁu.beZE-u4u.o 98200050, 1431E~04
40290, 1301E=070+1601E=0T70.0 U,4805E=0b0.0 0.0 (VY
44290, 7558E=08.),930ue~080.4 3,255RE=060.0 n.0o 3.0
43290.0 a0 0.u 0,.u 0.0 0.0 Q.0
52290.70 Jedd Jautt 0.0 J. 0 2.0 J.0
20049040 [SREY] J.uJ Vel WV ls Ua0 JaQ
2449G,0 0.0 Q. Gel U, 0 (1.0 Cuw
28690.7052t-030.TBHlt“U;U.Jdvzi-Dio.ﬂﬂvjt—ﬂlu.1r£br-04o.2240*-0l0-4477E-01
32&90.5391&'013-5654E-010.145Hr~U10.174ut-0;ﬂ.0 N, ABRUE=~012,341i5E=-01
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Table B.2 (Continued)

Ollltl*

36490,ATISE=Q20.

40690, 58BE=-070,63820+070,

st v Zavsataene 3,

JAERI-M 5991

'I:SII

BlH3E=u30, 10T TE=U50,235%3E-030.0

O

44649¢,30T2E=070.3T707E=070.V

%£490,0 3.0 u.0 0.0 U.9
22490.L Je0 Ued 0.0 Q.0
20690-U ’ \‘SIU Ola Ucu O 0
2H690,0 U.0 U2 0.0 0.0
28690, U, 0 G.v 0.0 0.0

[
320690.1759FE Onne216TE QU0.2339R-010.9220E-010.2713E=04
Jop90,2373E~0,0, 2982 =020,
5&-&60«

4GHY0.1d51E=06,232

0

44690, LUTHE=0h0, 135 UE-U6D, T

48690.0 Ny (SRY
226900 Vel J.d
083G, R {0
«4890.0 a0 0.9
285890.0Q Gl Cav
32€90.0Q U0 G.2

36890, 138TE QG.1T6TE GUG,VTLI8E-020, 5u24F=0d

40890.10T2E=060,1362E=040,0

44890, 6229E~050.T7912E=050, U
48890,0 Ue 0 Cal
5289C.0 e O L)
21090.,¢C el U
25090, 0 0.0 Cosd
25090.0 Uel u.o
3309c.,0 Celd 14

3709G.0 G.0 ] U

41090, 6863E=0)0.9485E~010.3646F~030,2905E=-010,63%7F=08

4509(,3952E~0L0.541BE=C1U, U

49090.,0 .0 [ARY
5309G.0 Tal 0.0
212%0.C J. 0 G.9
25290,0 LG g.4d
€9290,0 Ja U Ul
3329C.0 G0 Get)
3729¢.C Ul 0
41296, 0 Je O 0,9

45%290,4332E OuC.52238 U00.10C1le=010.,1%028 CU0.205TE=04

49290.1112E8 Ono.lc22e COC.9

53290, 300bE=01¢.279%E=-010.0
£149C.0 U L fd
25490.0 [ e 0.0
£549C,0 a0 G.U
23490.0G 0.0 PRs]
37490,0 .0 o0

4149G. TYUBE=030 L300LE=G204+ 60T =030, 12600E=0e0. 07 16F=(6

45490.0 C.0 e

49490, 3441t O0Cu.TL54 CUC. ?QZBE-Ulb 22€7E QLU 2654t =060

53490,15643k QCO.1T26E COU.

]

21:TE=07Q,8012E=030,0 ,
O.GZaYE-Ofo.O ’
0.3628E=070,0 '
2.0 L '
0.9 U0 ,
.9 0.0 .
U.D 0.0 ]
0.0 Q.0 N
OIO 0.0 ]

U353 52-00 .
0,3712E=020.0 .
0,215%0E=050.0 .
0,0 0.0 B
0.0 G.0 .
c.,0 0.0 ’
N, 0 V.0 C
2.0 0.0 .
0,0 Q.0 .
0.0 0.0 '
0,1l407e=010.,0 .
3.0 Je 0 .
¢, 0.C .
0,0 W) 1)
0.0 0-0 1
L‘.O OIO 1 ]
“.0 0.0 N
G.0 UaC .
0,0 UL 0 '

.
’

21690,0 Vel U.U
2%690,0 a0 G.C
296490.0 1. 0.0
33A490,0 SR Uald
37690,2 el Ui

i
0,1833E~070,0 o
0,1065E=070.0

LI T S I T T Y

C)O(DCJC¢3C30¢DC)O<3C)O(3C)C(DC(DC)O

C.2r62E=010.0
C.T633E=020.0
ULl
G,0
.0
0,0
2,0

O(DC:C)O
ClOCDCJO

C.V U.0

0
4]
4]
U
0
0
1
1
[+]
Q
¢]
0
0
0
0
0
I
4]
0
0
0
0
4]
O
G
0
6
0
¢
"]
"]
4]
C
G
¢
[f]
0
0
4]
o}
0
o
]
]
o]
4]
G
C.4116E=010.,222TL=070.0
]
9]
.0
G
.0

OC)O(DC’O(DC!OC)O(DCiOfDC)O(DC‘Of3C1C‘O(3C7OC3C)O(3C)D

¢.0 U.C
G.0 C.0
2. Ga0
¢.0 0.0 .
0.0 0.0
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900 =040.2608g=04

G.0

140E=- 010 3802e~Gl

K1l0g=0%

0.2726E=04
0.0

OCDCJO(DCNO
- s e e ow o mia
c o C‘C:O(Dic

100E-020.3366E=02

0.1303E=09

0.0

240:-03

C!GiDC?C)C}C‘CIQKDC)C)C#CJCFO G(JCJC?C?C!O CCCooooooooco

a'm B & ® 4+ ®.4 m-® 4 = sis w &

472g=02

AT18E=C3

36£=01
12g~07

M . T e e

Lol b

|
|
q

6D6g~03

' 4B39E-GL
OT6E~D3

C?C(:F‘&|CthCLCC:O“DCI#!0(:FW:C}CEDCBGCDRIO(DC)O¢3CJC
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Table B.2 (Continued)
R e T T . IR Cad A N T G e E T

GleD0), 2A3TE~0f v 2Bl =L 0

LTRSS E=0 D0 (]

GZHY0 . 3ecbmULl bbb AE=U1 0 T  Sr s U 2 eRE Dl T i e3E =000, 0

U 1_7;’2&‘11
Ue2288F=02

B,y el Ly UL Ul g.u J.0
D3590LIFETE QLo ole?s wuu, faaTi =Wl G, 250D VUL 2r 3en=040,0 0.3299F =01
FLY9C Y fiel YRy €, 0 G0 .o G.u
25390 v Gl [ I Uig ot iy 0.0 Ut
F&2-LIVIRS Ty e Gev [P 0.0 Usu
33H9C, el SIS i u.0 c.0 Ved
27890, el [V G . [ Uel
GlEYO 20T~ . B3R 1E~UTU, ) BLITI0E=uil.0 Gal Ul

“bHQU-JDbL‘rL'Ul’J-l_")'Zc:,"(}lU-U
9390, s F25E dLL.52e5E
23590, Lal

UGz 0,0 Fri™ GoC~LiFFusTon

[V

Ve dh st =le G agiCL=C80, U

LU0 WL eer =010, 10 j b UG, 3368t =040.0

C.8l49p=p3
Ve 235TE=01

A,03304F Lo
Zabtwdep (O
2e5EUIEE LD
Zeahde il 00
v 3ULLE GO
2 .650U0L CU
e b ALULUE UL
UL Qe
22000 0U
1.84724E=01
C.0
Pel
e
C.0
Cali

L

Ce
Lels
Ga
Ua 0
2a7ioslr=UE
Col2
4, 2007F=01
Ga0
5.26¢10E=02
U
bels8935=U6

¥Jhﬂb

1,719 1ler =02
Lanhle =0l
t.eldoblp =02
[ IV PRIV
LeUsey =01
30“:}"“5.".|.-U1
[ D N-TER VR
Le47eh UG
3,188 00
e FIUUn =02
0.
Letsdyeir =01
Loy
e ld
i
Lty
Ll
Leu
Ued
C.U
G, lTLEeF =08
Uel
toh393zt =0y
e ly
Ly3ELEYF-0]
Ui
243505 =02

PR AT
1.0315%0L=-v0
2.0e3Tee= 10
el etibb =i 2
£E.533 7T =00]
€a2133%F =7
PR PR
- T IR
. LLlS5%E=-0]
FoT192TE=1 &
U
4. 4ph2lk=-12
Ua bl
3,039 7 Ak =01
GaU
Lol
C.Q
(4 U
G0
Uael
el
G. 0
1.07olle=-"4
0.0
298 Tl -y
Y
4,006 L~-0]

LY Uae U G0
e 20edle 01 1,779 T3n=03 £.93008E-0620, 12 1
Leg=T05 w0l .0 . 4BRZIE-020, 2x 1
S dia00 =01 L0 3,720153E=0e20, 3x 1
SepoiTIF=-01 ULD 3.,35%6Z2E~0320, 4% 1
Jeba fQloeul UL S uQU4TE~GIZEG, 85X 1
ma @2 =l U0 242337 TE=UZ20, KX 1
1el00bll UL U0 4. 839Z0E=0F20, X 1
LaT2e3%0 LY 0.0 3,297 1E~0d20, 8A 1
Edl270Z0 00 UL0 20, 9x 1
49305 =02 1.36el0UF=Co 0.0 20, iF 1
20, 1+ 2
2916205 «G2 2.577160=05 JeU 20, 2F 1
) 20. 2+ 2
Do 12813 =072 £.31ncbb=00 U0 20, 3F %
- 20, 3F 2
A p2TE =01 Ja380élh=(3 :.uloiotﬁ;uzu. aF 1
- 20, &F 2
e feB52928k=01 ¢o6904TE=-0220, 5 1
20. s5F 2
e 4, 17711 =pd 4,416a%E=0120, &F 1
2C. oF 2
rely U.0 B.653TTE=Q440, 1+ 1
20. TF 2
el [ Le732126=1220, &+ 1
20, RF 2
FERY) Vel Us 2U. 9F 1
20, 9F 2
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