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Activation Cross Section Data File {(il)
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Japan Atomic Energy Research Institute
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This year is third annual for the preparation of the JENDL activa-
tion cross section data file. The file contains the production cross
sections of radiocactive nuclides with half-lives longer than 1 day for
the important 59 elements.

In the current year, Zn, As, Sr, Y, Pd, Ba, Sm, Th, Os, and Ir are
newly evaluated and Hf, Re, Pb, and Bi are also reevaluated. Range of
neutron energy is from 10=% eV to 20 MeV.

Some cross section calculations have been carried out with the
simplified input nuclear cross section calculation system, version Ll
(SINCROS-1I), and others were cited from the JENDL-3 file and only the
isomeric ratics were calculated using the GNASH coude if they were nec—
essary. The calculated cross sections are shown to be reasonable by
comparison with the experimental data. The evaluated results of acti-
vation cross section are stored in the computer disk in the format of

ENDF-5 file 10.

Keywords: Activation, Cross Section, JENDL-3, Isomeric State, SINCROS-IIL,
GNASH, ENDF -5

This work has been performed under the Research-in-Trust in 1989
fiscal year from Japan Atomic Energy Research Institute (JAERI) and the
research in Japanese Nuclear Data Committee.
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Table 3.1 Table of Iscmeric States (1/4)

Isomer State

‘ Ground State
J ITratic T1/2 J

Nuclide lLevel Ex Tl/2
No. (MeV) (%)
7=45
101pn 2 0.1573 4.34d  9/2% 7.7 3.3y 1/2”
102pp 2 0.070  207d 1” 5 (2.9y) 6t
103gy 2 0.0398 56.12zm  7/2% 100 sta. 1/2”
104pp 4 0.1290 4.34m 5t 99.87  42.3s 1t
105gn 2 0.1298  45s 1/2 100 35.36h  7/2%
1065h 2 0.137  120m 6t 0 29.80s 17
108pn 2 (0.007) 16.8s 1* 0 6.0m 13%)
HOph 2 (0.010) 28.5s  (4%) 0 3.2s 1t
Z=46
107p4 3 0.2149 21.3s 11/2” 100 6.5206y 5/2%
109py 3 0.1890 4.69m 11/27 100 13.7h  s/2*
7=47
105,g o 0.0255 7.23m  7/2%  96.66  41.20d 1/27
106,y 2 0.0897 8.46d 6t o 23.96m 1%
1075 o 0.0031 44.3s  7/2% 100 sta. 1/2”
108 g 3 0.1095 127y 6t 8.7 2.37m 1*
1095g o 0.0880 39.6s  7/2% 100 sta. 1/2°
HO0pg 3 0.1176 249,764 6" 1.36  24.6s 1t
111y o 0.0598 64.8s  7/2F 100 7.454  1/27
115,g 2 (0.10) 18.0s (7/2%) (?) 20.0m  1/27
116pg o 0.081 10.4s  (?) 2 2.68m  (?)
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Table 3.1 Table of Isomeric States (2/4)
Isomeric  State Ground State
Nuclide Level Ex Tl/2 J ITratio T1/2 J
No.  (MeV) (%)
7=71
1781, 2 0.1265 3.68h 7 0 3.6x1010 7°
17714 (?) 0.9702  160d 23/2°  (?) 6.714  7/2F
1781, 3 0.22 23.1m 9~ 0 28, 4m 1t
2=72
17Tys 2y (7) 51.4m  37/2° {(?) sta. 7/2”
178y¢ 6 1.1474 4.0s 8~ 100 sta. ot
(?)  2.4460 31y 16% 100
179 6  0.3750 18.67s 1/2° 100 sta. g/2%
(?)  1.1066 25.1d  25/2° 100
180y ¢ 7  1.1416 5.5h 8~ 98.6  sta. ot
182y¢ (8) 1.1729 61.5m 8~ 42 9x108y o
7=73
1807, 3 0.0753 1.2%101% 9~ 0 g.i52h 1t
18274 (7}  0.5196 15.84m 10~ 100 114.43d 3~
7=74
179y 0.2213  6.4m 1/2” 99.72 37.5m  7/2"
183y g  0.3095 5.2s 1172t 100 sta. 1/2-
185y 0.1974 1.6™m  1172% 100 75.1d  3/2°
7=75
182pe 2 (?) 12.7h ot 0 64.0h 7t
184p, 7 0.1880 165d gt 25.3  38d 3"
186pe 5 0.1490 2x10*5y 8t 100 90.64h 1-
188pe g8  0.1721 18.6m 6" 100 16.98h 1~
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Table 3.1 Table of Isomeric States (3/4)

Isomer State _ Ground State
Nuclide Level EX TI/Z J ITratio T1/2 J
No.  (MeV) (%)
7276
1895 2 0.0308 5.8h 9/2~ 100 sta. 3/2"
19004 (?) 1.705  9.9m 10 100 sta. o*
1910 5 0.0744 13.1h  3/2° 100 15.4d  9/27
19245 (?) 2.015  5.9s 10~ 100  sta. o*
z=71
1901, 2 0.0283 1.2h 7t 100 11.78d 4%
3 0.1750 3.2h 11t 5.6
1911y 4  0.1713 4.94s  11/27 100 sta. /2t
1321y 2 0.0580 1.45m it 99.98  73.83d 4~
7 0.1552 241y gt 100
1931y, 1 0.0802 10.6d 11727 100 sta. 3zt
1947, (6 ) 0.1123 [31.85ms) 47 100 19.15h 17
11 0.190 171d 10t 0
1951, 3 0.10 3.8h 11/2~ 5 2,5h 3/2*
1961 5  0.410 1.4h (107}  (0.3)  5Zs (07)
1971 s (0.10)  8.9m  (11/27} O 5.8m  (3/2%)
7=178
193p¢, 6  0.1498 4.33d  13/2% 100 50y 1/2°
195py 8 0.2593 4.02d  13/2% 100 sta. 1/2”
197py 9 0.3996 94.4m 13727 96.7 18.3n 1727
199p¢ g 0.4240 13.6s  13/2% 100 30.8m  5/2°
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Table 3.1 Table of Isomeric States (4/4)

Isomeric State Ground State
Nuclide Level Ex T1/2 J ITratio ’1‘1/2 J
No.  (MeV) (%)
7=79
195, 5  0.3186 30.5s  11/2° 100 186.09d 3/2%
196, 2 0.0847 8.1s 5t 100 6.183d 2~
7 0.5957 9.7h 12~ 100
19750 5  0.4092 7.8s 11/2° 100 sta. 372t
198, (?)  0.8117 2.3d 12 100 2.696d  2°
2005, (?)  0.990 18.7h 12~ 18 48.4m 1”
7=80
1954 0.1761 41.6h 1372t  54.2 9.%h 1/2”
197y, 4  0.2989 23.8h 1372t 93 64.14h  1/2°
199y, 8  0.5325 42.6m 1372 100 sta. 172"
7=81
2061, (?) 2.643 3.76m 12" 100 4.20m 0~
2077y 3 1.3481 1.33s 1172 100 4.7 1/2%
7=82
202py, (12) 2.1698 3.53h 9- 90.5 5.25%10%y ot
203py, 7 0.8252 6.3s 1372% 100 51.873h 5/2
204py, (15) 2.1857 67.2m 9~ 100 1.4x1017y ot
207py, 4 1.6334 0.805s 13/2% 100 sta. 1/2°
7=83 _
210p; 3 0.2712  3.0*10%y o~ 0 5.01d 1”
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3.2 As,Sr, Y,Ba,Sm, Tb,Hf OB EHE

R R R OMER & LTE, BIURICE TN 2L ERME 2RI & Lo+
A OBAEICRE Lic, FNoBFIET -5 DR EALE JENDL—3DRA 7 » 4 v RUFPY
7 AWITPENZ N T EDT, TORMBMARA L/, L LGRS, BREERERMmED 7
~#E JENDL=3 TRF-> TV LDT, AMEETE L OEMREBLR ORI %7 - T,
JENDL-~3 @7 —#% & consistent "SEGHEEEE 77— & % Ek L,

R R L OIIT S - Tk, —RBRAMBHES SFKDIN, FPEBOEZE{ObD
CoNTIREREEBE LT Lo GNASHD — FEI k 5HBLOHE T 27200, B
O L~ 2k -GG T 3 4 F R E TR TV LUEFDH L, LHLAGKS,
FPRAEICZODOTHL~NL » A+—LPREOHOEE L, BRBHTELSOZELRREERKILD
PMiE-ACHETH -7, T, FPEHOEZDES, BEEKREORRNETZ OEERRE
DEBHIC TR 0B I, BELE T ~TEEREOKIMEZ LT 5 RIS H 2 Y
DW/HFFT—OFER FIERBE LSBT L, LirL, ZORVOFEMIE>WLTERHE~
OESITEEL (A4 5, LTI, ELEGOBOERESHEE,

3.2.1 T5As
SR & 75 B R iR R AR AR R 1

As (n, 1) MAs (1.10d)

TAs {(n, 2n) PAs (17.784d)

BAs (n, p) ®=Ge (48.3s), ™7Ge (1.38h)
BAs (n, @) ™Ga (14.1h)

ThbH, LT~k dic, mREAREERELDACKHERE 7 -4, JENDL-3DFP7»
A oA LI, (n, p) REOEEMEEERLE, EGNASHo — FTHE%EITY, JE
NDL—3D2 (n, p) MEEF 5 E2HOTTA Y~ —RUERIKELROM TR 500 L/,
As (n, p) ™*Ge (48.35), 9Ge (1.38h) ORIGHEEOFME & OB A Fig.3.35 T
T, FPM{E L Grochulski 532 OEEBBELIZEE > T AN, MOEEF —FIClh~s 00
BHTHD,

3.2.2 St
XE & LIRSS 8 S TH D, TN AT AHEMEEEREISRRD EED
THb,

#Sr (n, 7) %= Sr (2.81h)
8Sr (n, 2n.)8%=Sr (1.13h), 87Sr (64.85d)
8Sr (n, p) 8"Rb (1.02m)
8Sr (n, tJ) #~Rb (20.5m)
8Sr (n, 2p)®~Kr (4.48h), 8Kr (10.7y)
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87Sr (n, n' )8~ S5r (2.81h)

87Sr (n, p) %Rb (4.8 100 y)

8751 (n, d) %=Rb (1.02m), %8¢ Rb (18.8d)
§7Sr (n, np)%=Rb (1.02m), %¢ Rb (18.84)
87Sr (n, *He) 8= Kr {(4.48h), 859Kl (10.7y)

8Sr (n, 7) %~Sr (50.5d)

8Sr (n, 2n)8%~Sr (2.81h)

8Sr (n, p) 8 Rb (17.8m)

8Sr (n, t)8=Rb (1.02m), %7 Rb (18.84d)
885t (n, o)®=Kr (448 h), 87 Kr (10.76y)

INSBERTER T AEREROERLIZ, 1 >OfA%kE, FoRBREDEHMICH
NTHEDEL, F7, EEETNTEERELZRHT 50T, BEEREER A X< FiTd
NTHEBERE~TIRRISENR L L, £hoRICOEEE 7 4icid, JENDL—3 oF
P7r4rDb6DEEALL,

Flovik, 87~ St AR Y B8Sr (n, 7}, ¥Sr (n, n’),%Sr (n, 2n) KIETH-T,
T OEFEBEEROTIHEETT -7,

(n, r) WEBICDWTH, thermal energy TOHEMIRFER CRERELRNERZOGr
yntakis 539 O ED S EMIREEELIL= 0.808 2K, JENDL-3OLREWEEL
AWTEHEME & Uiz, €0, BREMREERIZARPET LA v —ICkEET—E L L,
FRMFL SR A KR & & L T Fig. 3.36 iTR L,

(n, n’ ) K& (n, 2n) UGICE 2HBEWEERKERILZ, TNENOHEET -7 Deye
-guide &> GEEE AT o oo £ 0 OFHMMEZFERE Les L TENE N Fig. 3.37 kU Fig.3.38
iR Lo,

.23 8Y
KR &85 AR AR L % UG

8Y (n, 5y) =Y (3.19h), 99Y (2.67d)
8Y (n, 20n)%Y (1068.614d)

8Y (n, p)8Sr (50.5d)

8Y (n, o) 8=RhH (1.02m), 7 Rb (18.66d)

Thbd, INOHIEEBERERIESTXT3 22O Sr OBGEERIK, ERINLHEE
PREER 4 ~TEERM O FICERERELZB U THET 20T, BERRE~OHIMELEIED A %
feH2EELT, WHEF—27EZJENDL-3DFP 774 o7, 5, Y (n, o)
89mY (16.06s ) (34 EN O/ DITEA LT,
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3.2.4 Ba OWrER
Baizit, EEH 130 132, 134, 1365, 136, 137, 138D 7 2OREEMFENDH 5, TN LHEER

(& Lot TRRIG G, METHEE LR T 5 RIBICBIRD b D0H 5,

13Rg (n, 7) BBz (14.6m), B1¥Ba (12.0d)
130Bg (n, a)12=Xe (2.1h), 1279Ke (36.41d)

132Bg (n, 7) 13=Bgz (38.9h), "¥Ba (10.7y)
132Bz (n, 2 n) 1¥Ba (14.6m), 1¥¥Ba (12.04)
182B3 (n, p) 192Cs (6.474d)

132Bz (n, o) 12=Xe (8.89d)

18433 (n, 7)) '¥=Ba (28.7h)
134Ba (n, 2 n) 133=Ba (38.9h), 13%¢Bs (10.7y)
134Ba (n, p) B4Cs (2.90h), 134Cs (2.062y)
134Ba (n, o) Bl1Xe (11.77d)

18358y (n, n’) 135"Ba (28.7h)
1358y (n, p) ¥Cs (3 x108y) -

138Ba (n, n')¥=Ba (0.31s)

13Ba (n, 7) ¥™Ba (2.551m)

186Bg (n, 2 n) 13Ba (28.7h)

136Ba (n, p) 136=Cs (19s), '%9Cs (13.1d)
138Ba (n, ) 133=Xe (2.19d), 1339Xe (5.25d)

137Ba (n, n')13™Ba (2.551m)
137Ba (n, 2 n) 13¢=Ba (0.31s)
137Ba (n, 3 n) 35=Ba (28.7h)
137Bs (n, pJy ¥7Cs (30.17y)
137Ba (n, a) Y¥oXe (0.29s)

18Ba (n, 7) 199Ba (82.9m)

138R3 (n, 2n) ¥7=Ba (2.551m)

13883 (n, 3 n) 1¥~Ba (0.31s)

138Bg (n, p) ¥8Cs (2.9m), ¥8Cs (32.2m)
138Bg (n, o) 135=Xe (15.6m), ¥9Xe (9.10h)
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CNORIGO2HE-OFMEICE, JENDL-3DOFP 74007 —4% 2FHL, BEH
EERMATEOFMIC Y/ » TEMA, HREEAOERIEA EGNASH I - F42# - TEHB LT,
T A% JENDL—3 Q& ULK TR U TR B RS R E 48 L, Lo L, Z8ES
THIHARATELVRIGIC 20 TS, Ak U i & E Rl iR a b U CEHIRE 2 IRE
L7ce DA, FHBRRO Mz 2O Tl 0B & & bk, il & EK8%HE & O %17,

Fig. 339iT1%Ba (n, 2n) RIGKEF 513 Ba (53m) O4EEBEEOERL R L1258,
Coins, EREOHBEE, CEER 7§ EBETE LA /2O T, Rurarz 5* OHEBED
SEEME (0.59b) IT& D & D IKEREEHKE L TEREmESERD shi,

13¢Ba (n, 2n) RIGECHEH L1 Ba ABTHEOFEES Fig. 340 iR Lchs, FHEE R
Tkeda 26 DERMEICES S L 5 ICHBMEAFHLE L TR i/,

Fig- 3.41ig, 3%Ba(n, P)RIGIKEHFA B CsOERMEBONMSRE tEBBEE O
RERLI, COBAE, Tkeda 52 OEBF —5 ZM 0T 14MeV TOERMREERIL AR
W, EOAREODET LA vF —(GER BB TE 2 & L THEROFMEZ H#H 1,

Fig. 3.42i%, 13¢Ba (n, 2n) RIGKKHF 513%Ba (28.7h) OAERKMEREOIMERTH
5. LOBES Tkeda 52D 14MeVIEE TOER 7 5 1T BME AR L TRMAE 2 801,

Fig. 3.43iz, ¥"Ba (n, 2n) GBI A ZREREEROKMEROH BERE HRBE S
&L TRLU, ST EEREREZZEIHEL TV A,

Fig. 3.441%, 3Ba (n, 2n) RIEKEJAEEMKEBEEONRABOHBEREE & ZHE &
CHEER LI, ERT—7RlPBD A 20T EDTHLVHETERTER VA, HEBRE
BEZZIHELTH 5,

3.2.5 Sm
Smicid, BEEE 144, 147, 148, 149, 150, 152, 154 ® T > OE&ERNTER 5, T0 54 18R
& Lot T AR ORS EEEE R RIGICER DL DS 5,

Sm(n, 7)1 8m{3404d)

44Sm (n, 2n) Sm(1.1m), 43Sm (8.83m)
148m (n, pJ Y4Pm( 3534)

M4Sm (n, d) “¥Pm (265d)

4Sm(n, np) Pm (265

M448m (n, na) 143Nd (3.37d)

M4Sm (n, ) 1 Nd (1.04m), ¥ Nd (2.49h)

MiSm (n, 7 )M8Sm {81015y
M7Sm(n, 2n) 146Sm (1.02-105 y)
Y47Sm (n, 3 n) M58m (340d)
W7Sm (n, p) ¥ Pm(2.6234y)
WiSm (n, d) Pm(55y)



475m (n,
1478m (n,
1478m (n,
1475m (n,

1418m (n,

1488m (n,
1485m (n,
1485m (n,
1488m (n,
M488m (n,
1488m (n,
146Sm (n,

488m (n,

458m (n,
488m (n,
M38m (n,
1498m (n,
1498m (n,
1495m (n,
1498m (n,

1498m (n;

1585m (n,
150Sm (n,
1508Sm (n,
150Sm (n,
150Sm (n,
150Sm (n,

1505m (n,

1525m (n,
1528m (n,
1528m (n,
1528m (n,
1528m (n,

154 5m (n,

JAERI-M 91-006

t) “SPm(17.7y)
np) WPm{(5by)
nd) 45Pm(17.7y)
nt) #4Pm (349 d)
@) MANG (2.4 « 1015 y)

2n) 4Sm (1.06 - 1011y)

3n) 48Sm (1.06+ 10%y)

p) 148°Pm (41.3d), “8Pm (5.37d)
d) 4Pm (2.67y)

t) M8Pm (5.5y)

np) HWPm(2.67y)

nd) ¥Pm ( 55y
nt)Pm(17.7y)

2n) M8Sm (81015 y)

p) 149Pm (2.21d)

d) M8Pm (41.3a), M8Pm (5.374d)
£) 4TPm (2.67y)

np) ¥°Pm (41,3d), *¥Pm (537d)
nd) ¥Pm{(267y)

nt) “Pm(55y)

3He) M7Nd (11.0d>

r)1SSm(e0y)

p) Pm (2.68h)

t) M8=Pm (41.3d), 148 Pm (5374)
np) ¥Pm{221d)
nd)48Pm{41.3d), 48Pm (537d)
nt) WPm(267y)

) 4TNd (10.98d)

7) 15%8m (1.95d)

20) 151Sm (90 y)

p) 12Pm (15m, 7.5m, 41m)
d) 151Pm (1.184d)

np) ¥Pm (1.184d)

nt) 49Pm (2.214)
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¥4Sm{n, 7) 1%55Sm{22.4m)
134Sm (n, 2n) '%¥Sm (1.95d)
154Sm{n, p) ¥Pm(2.7m, 17m)
#4Sm{n, nt) "MPm(L18d)
B4Sm (n, a) BINd (12.4m)

CNSHMEIEICIR O L DO BEBEERIENEZTNT LSS, 3 2. 2THTHE~N/O &F UM
HT, #053M—OFA LB E TNTEEREOBMEOAEWMOES & & Ui, £ L TH
Tk —212, JENDL-3OFP7 A rDOb0%E -7, 754, 8Sm (n, 2 p)4Nd
(11.0d) oGk EREE, JENDL—3 THR-TORLOTEA LI,

HE—DFisiE, 148=Pm (41.3d) KUFM8IPm (5.37d) 2#4H T ARIETH S, €D HH 148
Sm(n, p) KBTI, 14MeV i TOMFEMIREER P EERES sl A O FR 77—
SHBEHEFHBEDT, TNEBOTEHMEETT -7, Prasad®®’, Weigel®?” kU Qaint® D3E Ol
Ef 7= %337 20T0 a8, BREMEERIZBE-HL TV Z2OTENoOEEEEH 0,
JENDL—3®4% (n, p) WEfEicHk U THREMIMERARN L, £O#E% Fig. 345 1R
L7, MUEEREZAER T ERIGIK, “*Sm(n, d), ¥8m(n, t), "9Sm{(n, nd)
DiBHED, INSERIEREMLTHROOTENA L.

3.2.6 159Th
R & 15 B A R A B SR

B9ThE (n, 7)) ¥9ThH (72.34)

189Th (n, 2n) !58Th (10.5s), 58¢Th (150y)
19Th (n, 3n)17Tb (153y)

19Th {n, p) 153%Gd (18.56h)

159Th (n, @) 1% Eu (15.19d)

158Th (n, na) 155Ey (4.75y)

TH5, (n, v}, (n, p), (n, o) REKEEGE, JENDL-3@FP7 - 107
G ARFH LI, ¥8Tb (n, 2 n)18«<ThH (10.5s), 8 Th (150y) CEEHEIZDWTH, #%
EMREEEM LA EGNASH 3 — FIZ L 2 8% ETRY, JENDL—3® (n, 2n) Rit#E
A F O CR R R AL R A % 50 L 7o,

19Th (n, 2n) '%8=Thb (10.5s), Y8Th (150y) DOWrifEOFFMM & LEkE & DHE%
Fig. 346 1R L7z, FTREMEEER7 -7 LLBRLTORRDTH LY, ZBERITEAKOD
NI OENBoTHERRETH 5, MiE, ERELOICRTOBLERS L LEDbN L,

3.2.7 Hf
Hf ioit, BE# 174, 176, 177, 178, 179, 180 D 6§ D OZLERIfEINFE S, CHLE2EN &
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L= TG Tl R EA SR T AR D Y BT, 2R F2H v =8, T, 5
F, d—FFTHEEODEA/RS L TEE, ROBKIGPHRENE S,

*

O O

AHE (n, 7) USHE (70d)

174Hf
1741 f
1744 f
174

176 H f
176 1] §
176 f
176 ¥

17THf
17THf
177THf
17TH{

178Hf
178 H{
178Hf
ITSHf
178 f
178 H f

179H f
179H f
179 f
19 f
179 f
179 £
STOH £

180Hf
180§
LBOH{
180

(n,
(n,
(n,

(n,

(n,
(n,
(n,

(n,

(n,
(n,

{n,

{(n,

(n,
(n,
(n,
(n,
(n,

(n,

(n,

{(n,

(n,

(n,
(n,
(n,

(n,

(n,
(n,
(n,

(n,

2 n) 13Hf (24h)
3n) 12Hf (1.87y)
p) =Ly (142d), 1"™%Lu (3.6 10%y)
np) MLu(137y)

) 77w 211 (51.4m), !T7¢1Hf (1.08s)
2n) Hf (70d)

3n) ITHf (2.0-10%y)

p) MenLu (3.68h), 178Ly (3.6+1010y)

n’ ) 177=2Hf (51.4m>, 77*1H{ (1.08s)
r) VT8e2HE (31y), 801Hf (4.3s)
3n) SHf (704)

p) =Ly (160.1d), Y7Lu (6.7d)

n’ ) 1M=2Hf (31y), 172 Hf (4.3s)

7o) 9=2Hf (24.8d), V791HL (18.77s)
2n) VWelHf (514m), "791Hf (1.08s)
p) =Ly (22.7m), 8Ly (28.4m)
npy =Lu (160.1d), "9Lu (6.7d)
@) 1"%Yh (4.19d)

n’ ) 1T902Hf (24.84), 1"9THf (18.77s)
¥} 180w f (55h)

2 n) 17e2Hf (31y), T89IHf (4.3s)
3n) Ym2Hf (51.4m), TT91Hf (1.08s)
p) 1MLy (4.59h)

np) 7Ly (22.7m), " Lu (28.4m)
@) eYh (11.7s)

n' ) = (5.5h)

r) SIH{ (42.44d)

2n) 7=2Hf (24.8d), Y"IHf (18.77s)
3n) 1E=2H{ (31y), "™81Hf (4.3s)
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*  180Hf (n, p)¥Lu (57m)
(o I80Hf (n, a) ¥ Yh (6483, 177 Ybh (1.9h)

LN ORRIGOMTE T — 53, JENDL—3DRM7 » 1 VTSN T 50T, #1050
T8 EFEHT AT EE Lice RIFETH, MEERAEROW RO D & 41T - fo, A FE
2, JENDL—-3 @7 —% & consistent iL/ 5 EITHE Licfdin, F— 4 EHEOHESR L
GNASH= —FZHV, JENDL—3 Ot EICH A L/ bFBA RO T 2 v F —EEAFED
WA= EE(E—-DbDEH VI, AL, BEEARENMEROFEOLHICT 20+ —HE
MF—Fitld, ZFOENSDF 77 4 vO&0EH G, AESRIBEZF vF—DO@n &l A
TTOF—F2EMALL, LirL, Hf ORBEFEOE i, 2BEORERELFE > tttoTx
NS IMeV P o 3MeVAC EERITE, L s ALl L T0 A0, £0
TAAF—BNIDEPRVERVEIAETTHE-T, TOIHIBETHICDOTREERED
EREARRITEDPORD LI ENTELD 12, BHAK, VWI=2Hf {51.4m, 37/2 )OI
WFE—HERTE 2.7400MeV, TE2Hf (31y, 16+) (£2.4474MeV, 179=2Hf (24.8d, 25/
27) 11057 MeV, 18%Hf (55h, 87) 13 1.1416MeV TH 5, Hif Chadwick 539 A3 1%
HOf D8 x v+ -8 AZA LTI H 24854 5179Hf (n, 2n), Hf (n, n’ K
ICEOMIERE 7 — % ORHRHBEERA LD, ERBELO—HEILTLEE B,

DL S Pl OB AE AR T UG OETERE 7 — & 2Rt B SR 2,
TANEBCOMEND L, CORDIC, KENTROERT -5 55 56DLO0TH, 0z
ANF—RTO JENDL—3 O2EIRARE T — 4 EllAaGbe TEREREHL, Fhikzzn
FEEBTOE L THRERBREROWMEBERE T~ ¥ 2{E-7, B5, (n, 7)) REHEEF
— 5203 eV EETOHICHILTH S, VTHf L1TBHE @ (n, 7) RGC200OEES Fig.
347 KU Fig. 3.48 TR %,

LEHEOEIST* Blaft LoD, Wik — 5% JENDL-3DOMNA 7 7 4 ad b -7z
6D, OHIC & DI ENE TREMIREARILZFE L JENDL-3 OER -5 LA 8D
HTUREM LA 7 — 2B L 6D TH 3, B0 b O, iR~/ BEs HRIEETIH
ST &L o e,
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7.5 1

//xEXEC
/=%

/f*xEXEC
f/*EXEC
/¢ EXEC

I
1/

//FTLEF
Iy
i
//FT13F
JIFT14F

/*
/e

/7%
/1%
//SYSIN

HIGHEST SEVERITY CODE=0C

STATIST

IR193 + NEUTRON REACTIGN

Table 4.1

JAERI-M 91-0086

-INC JUSER70%94,5EQ@=100:400

.4 C.5 W.3 SRP

~INC JUSER7096,SEQ=500:500

FORT?77,50=J2608.5INCROS,A="ELM(EGNASHZ) A NUM,NDPRINT",

B='AUTODBL(DBLPAD)'

LKED?7
GO

LMGD,L.M=J7096.EGNASH2
//FTO2FC01 DD DSN=g&&FT02,UNIT=VIO,SPACE=(TRK,(60,102),DCB=(DS0ORG=PS)
//FTO9FO01 DD DSN=R&FTO09,UNIT=VIO,SPACE=(TRK, (60,1003 ,DCB=(D50ORG=PS)
//7*FT10F001 DD DSN=&&FT10,UNIT=VI0,SPACE=(TRK,{(60,102),DCB=(DSORG=PS)
//FT40FC01 DD DSN=J7096.RE187NS1.DATA,UNIT=TSSWK~
DISP=(NEW,CATLG,CATLG) ,SPACE=(TRK,(10,5),RLSE),
DCB=(DSORG=PS,LRECL=132,BLKS12E=114B4,RECFM=FB2
J/FT11FC01 DD DSN=8&FT11,UNIT=VIO,SPACE=(TRK,(60,102),DCB=(DS0ORG=PS)
//*FT12F001 DD DSN=2&FT12,UNIT=VIO,SPACE=(TRK,(60,10)),DCB=(DSORG=P3)
001 DD DSN=J7096.REIBZNX1.DATA,UNIT=TSSWK~
DISP=(NEW,CATLG-CATLG) ,SPACE=(TRK, (10,53 ,RLSE>,
DCB=(D3SORG=PS,LRECL=132,8LXS1Z2E=11484,RECFM=FB)
0C1 DD DSN=J260B.GNASHLIB.DATA,DISP=SHR,LABEL=(,,,IN?
oci DD DSN=&&FT14/UNIT=VIOISPACE=(TRK,{6Or10))/DCB=(DSDRG=PS)
//%FT14FC01 DD DSN=J7094.RE1B7CA1.DATA,UNIT=TSSWK~
DISP=(NEW,CATLG,CATLG) ,SPACE=(TRK,(10,3),RLSED,
DCB=(DSORG=PS,LRECL=80,BLKSIZE=11440,RECFM=FB)
// EXPAND DISK,DDN=FT27F0C1
// EXPAND DISK,DDN=FT2BF001,5PC="100,20"
//FTO8FO01 DD DSN=J2808.SINCROS.FORT77(GLVL3>,DISP=SHR,LABEL=C,,,INJ
//ET33F001 DD DSN=J24G8.YAMAMURO.DIR2(RE187DIR),DISP=SHR,LABEL={,, 1IN
//FT43F001 DD DSN=&&FT43,UNIT=VIQ,SPACE=(TRK-(éC,10)),0CB=(DS0RG=PS)
J/ETLLFOO1 DD DSN=&&FT44,UNIT=VIG,SPACE=(TRK,{(60,10)3,DLB=(DSORG=PS)
//*FTL4LFQ01 DD DSN=J7096.RE187GM1.DATA,UNIT=TSSWK,
DISP=(NEW,CATLG,CATLG>,SPACE=(TRK, (30,10} ,RLSED
DCB=(DSORG=PS,LRECL=80,BLKSI2E=11440,RECFM=FB)

DD =*
~INC RE187NZ

-INC JUSER70%6,5EQ=600:700

IcS: HIGHEST SEVERITY CODE=OD

Table 4.2 Sample of Input Data for EGNASHZ

8 0 11 © 0
i. 77193, 0.667
0.45
24

0.1 0.2 0.5
5.0 6.0 7.0
13.0 14.6 15.0
77194, 5.

77193, 3.

77192. 2.

77191. 1.

76193. 2.

76192. 1.

75190. 2.

75189. 1.

0.88 0.12

0.

0.

77194 11 77193 3 77192
++

/7

ige0 02 27
1 3 o 5
2.0 1.0
1.0 1.5
B.0O 2.0
16.0 17.0
2 77192 7 77191

JCL for EGNASH2

2.0
10.0
18.0

ELIESE~GNASH JOINT PROGRAM (EGNASHZ)
YAMAMURO '

3.0
11.0
19.0

4.0
12.0
20.0



IR1%3 + NEUTRON REACTION

REACTION

ENERGY (MEV)

1.000-01
2.00D-01
5.00D-01
1.000+400
1.500+400
2.00D+00
3.00D0+400
4.00D+00
5.000+00
6.000+00
T.00D+00
8.00D+00
9.00D+00
1.000+01
1.10D+01
1.200+401
1.300+01"
1.400+401
1.500+01
1.600+401
1.700+01
1.800+01
1.900+01
2.00D+01

ENERGY (MEV?}

1.000-01
2.000-01
5.000-01
1.000+00
1.30D+00
2.00D+00
3.000+00
4.00D+00
5.00D+00
5.000+00
7.00D+00
8.00D+00
9.00D400
1.000+401
1.100+01
1.70D401
1.300+01
1.40D401
1.500+01
1.6004+01
1.7004+01
1.800+01
1.90D+01
2.00D+01

COMPOURD
3.646D+03
3.1500+03
2.874D403
2.480D0+03
2.35%D0+03
2.4000+03
2.44%0403
2.508D0+03
2.5440+403
2.4770+03
2.396D+03
2.385D+03
2.408D403
2.432D403
2.6250403
2.508D+03
2.403p+03
2.413p+C3
2.442D+03
2.4831D+03
2.5020+03
2.3190+03
2.528Dp+03
2.5290+03

Table 4.3

JAERI-M 91-006

SECTIONS

1990 02 27

CRECSS

PRODUCTSUM DIRECT
3.6640+03 0.0
3.1500+C3 0.CG
2.8730+403 0.0
2.4B0D+03  1.303D+02
2.3590+03  1.741D+07
2.400D+03 2.218D+02
2.449D+03  3.038D+02
2.5080+03 3.375D+02
2.5440+403 3.5%4D+02
2.4770+03  3.572D+02
2.396D0+03 3.107D+02
2.3850+03%  2.5%92D+02
2.40B0403 2.260D402
2.432D403  1.¥320+02
2.4250+403  1.474D+02
2.406D+03 . 1.480D+02
2.4020403  1.340D4+02
2.4120403  1.215D+02
2.4330+03  1.10%D402
2.4LB0D+03  1.008D+0R
$.491D0+03  9.1600+01
2.516D+03 B.274D+01
2.5140+03 7.504D+01
2.5240+03  6.934D+01

PREEQRATE

[= =Rl
Cc o0

1.578D-0C1
3.2920-01
5.5150-01
1.3290+400
2.256D+00
3.4230400
4. 56904+00
5.804D+00
6.9340+00
B.0920+00
9.1300+00
1.0140+01
1.111D0+01
1.2070+01
1.2940+401
1.3810+01
1.478D+01
1.578D+01
1.670D+01
1.76304+01
1.848D+01

GROUND STATE PRODUCTION CROSS SECTIONS (MBY

77194
4.4L70D+02
Z.222D+02
7.6980+01
4.2590+01
3.8500+01
4.9100+01
3.7330+01
2.%9040+01
2.1150+01
1.389D+01
$.3280+00
6.5500+00
4.976D+00
3.826D400
3.071D0+00
2.451D+00
2.063D+00
1.7360400
1.535p+00
1.344D+00
1.21410+00
1.074D+400
9.8200-01
8.7950-01

77193
3.2150+03
2.B94D+03
2.5870+03
2.064D+03
1.79LD+03
1.733D+03
1-613b+03
1.532D+03
1.441D+403
1.358D+03
1.224D+03
1.092D0+03
7.5910+02
4L_5900+02
3.2170+402
2.432D402
2.023p402
1.7600+02
1.5330+02
1.399D+02
1.2520402
1.1460402
1.028D402
?.595D+401

VOO0 ao
C00QOoOO0OOQOOOCO

%.8310+01
5.381D+02
1.1620+03
1.3890+03
1.5110+403
1.5200+03
1.271D+03
1.546504+03

1.0330+03

¢.0370+02
5.196D+02
hL_L&OD+O2
2.529D+02

CO0DO0O00QOQOO0CO00O0OCOO00
QOO0 O0O0O0OQ0O0OO0O0OCO0OCOCCO0

3.091D0+01
1.321D+02
3.141D+02
L.277rb+02
5.006D+02
5.3563D+02

"ELIESE-GNASH JOINT PROGRAM (EGNASHZ)
N. YAMAMURO

NEUTRON
3.2170+03
2.9280+403
2.796D+03
2.437D0403
2.321D+03
2.351D+03
2.411D0+03
2.479D+03
2.523D0+03
2.463D+03
2.3B7D+03
2.488D+03
3.0740+03
3.804D+03
41430403
L.326D+03
4.412D+03
L, L5003
4.65BD+03
4.9760+03
S.4BOD+G3
5.850D+0C3
$.220D+03
£.429D+03

4L_5640-06
1.2180-04
5.5200-04
2.9590-03
1.197b-02
4.4750-02
1.3640-01
3.004D-01
5.9400-01
?.6220-01
1.4B84D+00
1.9740+400
2.602D0+00
3.012D0+00
3.514D+00
3.6910+00
4.0000+00

__,55 .

-]

ROTON

1

[=J=sllaie ]

COoOGCGOO

7740-11

4 .9160-08
4.558D-06
1.219p0-04
5.409D-04
3.026D-G3
1.274D-C2
4.831D-02
1.545D0-01
3.5420-01
7.406D-01
1.265D0+00
2.071D+00
3.038D0+00
4.431D400
5.962D+00
7.845D+00
¢.810D+00
1.2050+01

OO0 QO0OO0000

DOV

2.760D-13
1.009D0-G7
2.743D-0&
8.013D0-04
3.384D-03
4.5390-0¢
1.138b-01
4.8120-C1
B.0%0D-01
1.7620+00
2.582D+00
4.3270+00
5.815D+00C
8.30606+00
1.042D0+01

DEUTERON

CO0O0O0O0OO0O0Q0O
COO0QO0OCOC0O0O00O

2.7600-13
1.009D-0C7
2.743D-04
8.011D0-04
3.3790-0C3
4,5160-02
1.122p-01
L.6920-01
7.6520-01
1.5850+00
2.1200+00
3.2600+00
3.89BL+0C
5.1530+00
5.7B70+00

?.296D-09
1.0370-08
9.0310-08
2.6240-04
5.610b-C4
3.1000-0C5
5.515D-05
1.4520-04
2.B54D-04
5.457D-04
1.797D-03
5.4500-03
1.532Db-02
2.9110-02
4.6730-02
6.6240-02
B.3460D~02
1.0100-01
1.0330-01
1.1490-01
1.09%0-01

Sample of Output Data for EGNASH2 (1/2)

ALPHA

0.0

o.c

3.9960-11
1.5010-0CF
1.5070-08
¢.8180-08
5.460D0-06
1.0680-03
7.441p0-05
1.302p-04
3.9450-04
B.1480-04
1.7320-03
4.6220-03
1.7080-02
5.0210-02
1.1200-01
1.971D-01
3.0670-01
4.36846D-01
5.938D0-01
7.6850-01
9.4320-C1
1.1461p+C0O

P PR
aooocooococoaQ

DoCoOoODOOCOO
. B

2.6500-09
1.6270-06
4.404D-06
3.870D0-05
1.113D-04
4.058D0-04
§.407D-04
2.244D-03
3.726D-03
1.347D-02
3.197D-02
¥.787D-02
1.428D0-01
2.4250-01

6.357D+02
1.1530+03
2.267D0+03
3.535D+03
3.9510+03
6.536D403
5.571D+403
£.3680+03
7.204D+03
7.649D+403
8.210D+03
8.449D+03
7.378D+03
6.013D+03
5.7520+03
6.0570+03
6.551D+03
46.921D+03
7.761D0+403
7.627D+03
7.302D0403
T.C69D+03
7.029D+03
7.314D403

G-ABOVTHRE
4.360D402
2.1680+02
7.63%D+01
L.41C0+01
1.7470+02
¢.6100402
1.4700+03
2.8300+403
3.187D+03
4.202D+03
4.367D+03
5.287D+03
3.B40D+03
2.7720+03
2.3850403
2.6B30+03
3.265D+03
1.4683D+03
4,1200+03
4.409D+03
3.6310+03
3.7690+03
3.1900+03
3.750D+03



Table 4.3

ISOMERIC STATE RRODUCTION

ENERGY (MEV) 77193
LEVEL NO 3
EXC EMERGY 8.020p-02
1.000-01 2.3190+00
2.000-01 3.3440¢01
5.000-01 2.0878+02
1.002+00 3.9170+02
1.500+00 5.2620+02
2.000+00 §.1770+02
3.000+400 7.9840+02
4.000400 9.471D+02
5.000+00 1.0830+03
&.000+00 1.1040+03
7.00D0+00 1.1630+03
8.000+00 1.176D+03
9.000+00 9.7310+02
1.00D+01 5.7120+402
1.1¢D+C1 3.7890+402
1.200+0C1 2.36%0+02
1.300+01 1.8350+02
1.400+01 1.4470+02
1.500+01 1.1350+02
1.600401 1.1170+02
1.700+01 $.464D+01
1.800+01 9.827D+01
1.900+01 8.2970+01
2.000+01 8.8400+01

ENERGY (MEV) NONELASTIC

1.000-01
2.000-01
5.00D0-01
1.000+00
1.500+00
2.000+00
3.000+00
4.000+00
5.00D+00
4.000+00
F.000+00
8.000+00
9.000+00
1.00D+01
1.10D0+01
1.200+0C1
1.300+01
1.L00+01
1.500+01
1.4600401
1.700+01
1.800+01
1.900+01
2.000+01

DoCcCOODoCoCOoCoCO

QCOO0OOCLO0O0

9.299D+00
3.973D0+01
7.94530+01
7.5550+01
5.4790+01
7.0120+01
6.45920+401
S.991D+01
4.7310+01
2.9610+01
2.071D+01
1.2680+01
?.3210+00

JAERI-M 91-006

CROSS SECTIONS (MB}

[=R+R+ BN NeNololeNolal
f

CO0COOOGCQOO00

2.054D+00
9.3160+01%
1.371D+0Q2
2.5630+02
3.264D+02
6.2310+02
7.513D+02
5.740D+02
8.592D+02
4.0370+02
7.0050+02
4.6650+02
4,.7110+02

LEVEL IRELASTIC SCATTERING CROSS

4.105D+02
1.017D403
1.680UD+03
2.055D0+03
2.1530+03
2.263D+0C3
2.420D+03
2.5010+03
2.563D+0C3
2.476D403
2.3960+03
2.384D+03
2.40BD+03
2.4320+03
2.425D+03
2.4040+03
2.4030+03
2.413D+03
7.442D+03
2.481D+03
2.502D+03
2.518D+03
2.5280+03
2.528D+053

GROUND
3.054D+03
2.1330+03
1.1940+03
4.2520+02
2.064D+02
1.3670+02
2.8200+01
6.3500+400
1.6%930+00
1.1680+00
5.1760-01
6.5430-01
3.8220-01
4.74620-01
Z2.3440-01
3.4290-01
2.2390-01
2.6020-01
1.7770-01
¢.1580-01
1.5310-01
1.80%0-01
1.3840~-01
1.5020-01

15T-LEV
1.6130+02
2.4990+02
2.490D+02
1.057D0302
5.3140+01
3.538D+01
7.443D+0C
1.67460+00
4.410D0-01
3.0420-01
1.346D-C1
1.6890-0C1
9.8120-02
1.2200-01
7.2950-02
8.8000-02
5.762D-02
6.6040-02
4.5420-02
5.51iip-02
3.q08D-02
4.419D-02
3.534D-02
3.834D-G2

77191

OO0 0000Oo0O0ANOoOOCCOOO
OO0 ODOoCOCOO0OCOOGOCO

3.0860+01
1.4950+02
4.112D+¢02
&.234D+02
8.8940+02
1.0550+03

SECTIORS (MB)

ZND~LEV
2.3190+00
3.3460+01
5.6250+01
4.856D+01
3.5040401
3.1050+01
7.544D+00
2.0B3D+00
§.4310-01
5.0370-01
2.8300-01
3.9710-01
2.6430-01
3.4250-01
2.275D0-01
2.8290-01
1.9020-01
2.274D-01
1.600D-01
2.001D0-01
1.4340-01
1.7540-01
1.3450-01
1.5040-01

IRD-LEV
0.0
3.380D+02
3.991D+02
1.88%D+02
$.845D+01
&.9370+01
1.5540+021
3.7530+00
1.0380+00
7.351D-01
3.2980-01
4.1%4D-01
2.4465D-01
3.092p-01
1.8600-01
2.2560-01
1.4830-01
1.7%40-01
1.1910-01
1.4550-01
1.0370~C1
1.2310-01
?.4500-~02
1.029D0-01

__.56.__

4TH-LEV

0.0

1.7330+02
T.4Bap+02
2.015D+02
1.2910+02
1.1190+02
8.317D+01
7.991D+01
§.191D+01
8.094D+01
6.9810+01
F.7810+01
4.%870+01
4.3120+01
3.735D0+01
3.299D0+01
2.9850+01
2.7110+01
2.464D+01
2.251D+01
2.043D+01
1.845D+01
1.6700+01
1.5440+%01

STH-LEV
0.0
0.0
1.524D402
1.2630+402
7.760D0401
5.814D+01%
1.264D401
2.962D+00
8.050D0-01
I.397D-01
Z2.88BD-01
2.1150-61
2.6230-01
1.7810-01
2.1300-01
1.3430-01
1.7260-01
1.02z50-01
1.403D0-01
8.5461D~02
1.2600-01
7.252D-0C2
1.1420-01
6.0206-02

ETH-LEV
0.0
0.0
1.4400+02
1.8040+02
1.5090+02
1.5300+02
1.476D+02
1.524D+02
1.6020+02
1.587D+02
1.3820+02
1.155p+02
7.9910+01
8.6060+01
7.647T1D+01
4.5740401
5.974D+01
5.411D0+01
4.9230+01
4.4B7D+0C1
4.0B4D+01
3.484D+01
3.349D+01
3.0%C0+01

Isomeric State Production Cross Sections {(MB) (2/2)

7TH-LEV
0.0
0.0
1.753D+02
1.904D+402
1.4260+02
1.3350+Q2
1.1450+02
1.1490+02
1.202p+02
1.:90D+02
1.0370402
B.64646D+01
T.4970+01
4.4570+01%
5.406D0+01
4.947D+01
4.483D+01
4.060D+01
3.6%40401
3.366D+01
3.064D+01
2.765D+01
2.5120+01
2.318Db+0%

BTH-LEV

0.0
0.0
7.693D+01
1.2050+02
7.2570+01
5.055p+01
1.1770+01
2.6290+00
7.6850-01
3.187D-01
2.4570-01
1.5%80-01
1.799D0-01
1.1550-01
1.3470-01
8,402D-02
1.069D-01
4.2880-02
BE.504D-02
5.1330-02
7.365D-02
4.274D-02
&.694D-02
3.511p-02



Qoo

11

12

16
15

13

17

41
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Table 4.4 Program CROSCOM (1/5)

PROGRAM CROSCOM.FOR PROGRAMMED BY N. YAMAMURO 1990-02-18

COMBINATION OF CAPTURE CROSS SECTIONS FROM EGNASHZ CALCULATION
AND RESONANCE DATA, AND EDITION OF GROUND AND ISCMERIC PRODUCTION
CROSS SECTIONS USING RATIO OF TWO STATES PRODUCTION.

DIMENSION LFS(3),QVA{3),NBT(6),INTP{6},NBTT{6},INTPP{6),
EM{50),SM(50,3),EA(50},3A(50),EN(200),SN(200),
SNG(200,3),RT(200,3},SRT{200,3)

CHARACTER REC*66,CAS*3J
DATA NO,LIS,ZZ,NCA/0,0,0.,0/

WRITE(*,101)
WRITE(*,103)
OPEN{3,FILE=" ~’
OPEN{4,FILE=" ’
OPENI(5,FILE=" '’
OPEN(6,FILE=" '

. e e

STATUS='NEW’)

READ(5,130,END=99) REC,MAT,MF,MT

IF(MAT.EQ.1 .AND. MF.EQ.1 .AND. MT.EQ.1)} GO TO 11
IF(MT.NE.Q)} GO TO 12

WRITE(6,130) REC,MAT,MF,MT

GO TO 11

READ(REC,135) ZA,AWR,NS

IF(MF.EG.10 .AND. MT.EQ.102} GO TO 13

DO 15 J=1,NS

READ(5,170) QvA{J),LFS{J},NRE,NPP, (NBTT(I1},INTPP(I),I1=1,NRR)
IF {J.EQ.l1) WRITRE(6,310) ZA,AWR,LIS,NG,NS,NO,MAT,MF,MT
WRITE{6,310)}ZZ,QVA(J),NO,LFS(J),NRR,NPP,MAT,MF,MT
WRITE(6,330}(NRTT{I},INTPP(I}),1=1,NRR)

II=NPP/3

IF(MOD(NPP,3).NE.O) II=1T+1

DG 16 I= 1,1IT

READ(5,130) REC,MAT,MF,MT

WRITE{6,130}REC,MAT,MF,MT

CONTINUE

CONTINUE

GO TO 11

READ(5,170) QVA(1),LFS(1),NRR,NPP,(NBTT(I),INTPP(I),I=1,NRR)
READ(5,160) (EM(I),SM(I,1),1=1,NPP)
WRITE(*,160)}(EM{I},SM(I,1},I=1,NPP)

DO 17 J=2,3
DO 17 I=1,NPP
SM(I,J)=0.
CONTINUE

READ(4,130) REC,MATT,MFF,MTT

IF{MATT.EQ.1 .AND. MFF.EQ.l1 .AND. MTT.EQ.1) GO TO 43
IF{MTT.NE.102 .OR. MATT.NE.MAT} GO TO 41
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Table 4.4 Program CROSCOM (2/5)

READ(REC,135) ZA,AWR,NS

Do 42 J=1,NS

READ{4,170) QVA(J),LFS[J),NRR,NPP,(NBTT(I},INTPP(I),I=1,NRR)
READ{4,160) (EM{I}),8M(I,J),1=1,NPF)
WRITE{*,160)}{EM{I),SM(I,J)},1s1,NFP)
CONTINUE

GO TO 44

REWIND 4

WRITE(*,110}INT{ZA)

READ({*,120) EC

IF(EC.GT.0.) GO TG 10

NP=NPP

NRE=NRR

DO 45 I=1,NR

NBT{I)=NBTT(I)

DO 46 I=1,NP

EN(I)=EM(I)

SN{I}=SM{I,1+SM{T,2)+SM(I,3}

CONTINUE

GO TO 54

READ(3,130) REC,MATT,MFF,MTT
IF(MTT.NE.102) GO TO 10

READ{REC,140) ZAA

READ{3,150) NR,NP.(NBT[I),INTP{I),I=1,NR}
READ(2,160) (EN{I),SN(I),I=1,NP)
WRITE[*,IBO){EN{I),SN(I),I=1,NP)

18

20

21

22

30

31

IF({ZAA.EQ.ZA) GO TO 18
WRITE(*,102)
GO TO 99

Do 20 I=1,NP
IF(EN(I}.GT.EC) GO TO 21
CONTINUE

KA=NP

GO TO 22

KA=I-1

pc 30 I=1,NPP
IF(EM{I).GE.EC} GO TO 31
CONTINUE

KB=NPP+1

GO TO 32

KB=1

KC=NPP-EB+1

WRITE(*,180) INT(ZA),KA,

IF(KC.LE.0) GO TO 54
DO 40 I=1,KC

IN=KA+I

IMzKB~1+1
EN(IN)=EM(IM)

KC,KB



40

50

52

54

60

5K}

66

61

62
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Table 4.4 Program CROSCOM (3/5)

SN{IN}=SM{IM,1)+5M(
CONTINUE

DO 50 I=1,NR
IF{NBT({I).GT.KA) GO
CONTINUE

NBT{I)=KA

DO 52 I=1,NRR
J=I1+NR

IM,2}1+SM{IM,3)

TO b1

NBT{J}=NBTT{I}-{KB-1)+KA

INTP({J)=INTPP{(I}
CONTINUE
NR=NR+NRR
NP=KA+KC

INTP{1}
)

=5
INTP{3)=5%

WRITE(*,104) INT(ZA)

READ (#%,105) CAS
IF(CAS.EQ.’ ') GO
IF(NCA.EQ.Q) OPEN(Z
NCA=NCA+1

READ(2,130) REC,MATT,MFF,MTT

TO 47

yFILE="

IF{MTT.NE.102) GO TO 60

READ{REC, 140} ZAA
READ{2,150} NRR,NPP

J{NBTT(IL},INTPP{I},I=1,NRR)
READ(2,160) {EA(I),SA(I},I=1,NPP)}
READ(2,130) REC,MATT,MFF,MTT

IF(MATT.NE.-1} GO TO 67

NPP=NPP+2

DO 66 I=NPP,3,-1
EA(I)=EA({I-2)
SA(TI)=SA({I-2)
CONTINUE
EA{1)=1.0E-05
EA{2)=EA{3)*1.0E-04

RE=SQRT(EA(2)/EA{1})

SA(1)=SA(3)*RE
SA(2)=8A(3)

IF{EC.LE.D.)} GO TO 62

po 61 I=1,KC
IN=KA+I
TM=KB-1+1
EN(IN}=EA(IM)
SN{IN}=SA(IM)
CONTINUE

GO TO 64

DO 63 1=1,NPP
EN{I}=EA(I)}



OO

63

64

47

65

53

g2

84

gt

85

86

95

91

SN(I)=SA{I)
CONTINUE

IF(ZAA.EQ.ZA) GO TO 47

WRITE(*,102)
GO TC 99

IF{NS.GT.1}

DO 65 I=1,NP
SNG(I,1)=SNI
GO TO 95

CALCULATION FOR RATIO OF TRANSITION TC GROUND AND ISOMERIC STATES

DO 80 I=1,NP
SUM=0.

DO 82 J=1,NS
SUM=SUM+SM{ I
DO 84 J=1,NS
RT{1,J}=SM{I
CONTINUE

DG 81 J=1,NS
WRITE(*,160)
CONTINUE

Table 4.4 Program CROSCOM (4/5)

GO TC 53

1)

P

)

,J}/SUM

JAERI-M ©91-006

(EM(I),RT(I,J},I=1,NFP)

CALCULATION SPLINE FUNCTIONS

DO 85 J=1,NS

CALL SPLINE{NPP,EM{1)},RT(1,J),SRT{1,J)})

DO 86 J=1,NS
DO 86 I=I1,NP

CALL INTERP(EM{1),RT(1,J),3RT(1,J),NPP,EN(L),YOUT)
TF(YOUT.LT.O.) YOUT=0.

SNG(I,J)=8N{
CONTINUE

WRITE(6,310)ZA,AWR,LIS,NC,NS,NO,MAT,MF ,MT

DO 90 J=1,NS

WRITE{6,310}ZZ,QVA(J),NO,LF5(J),NR,NP,MAT,MF,MT

I)*YOQUT

WRITE(6,330)(NBT(I),INTP(I),I=1,NR)

I1I=NP/3
IF(II.EQ.Q)
DO 91 K=1,1I
T1=1+3%{K=1}
I2=11+2

WRITE(6,340)(EN{IK),SNG{IK,J),IK=I1,12)},MAT,MF,MT

IL=MOD(NP,3)
IF(IL.EQ.O)
I1=I2+1
IF(IT.EQ.0Q)
12=T1+1IL-1

IFIIL.EQ.1} WRITE{6,350)}(EN(IK},SNG(IK,J),TK=T1,1I2),

*MAT,MF,MT

IF(IL.EQ.2) WRITE{6,360)(EN{IK),SNG{IK,J),IK=I1,I2),

*MAT ,MF, MT

GO TO 92

GO TO 80

Il=1



90

101

162
103
104
105
110

120
130
135
140
150
160
170

180
310
330
340
350
360

99
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Table 4.4 Program CROSCOM (5/5)

CONTINUE

GO TO 11

FORMAT{® FILE 3 = 70 GROUP CONSTANT FROM JENDL-3 { . ATO)’/
* ' FILE. 4 = GROND AND ISOMERIC PRODUCTION CROSS SECTIONS FRO
*M EGNASHZ2 (.BGX)'/

* ' FILE 5 = FILE 10 OF ENDF-B FORMAT INCLUDING TOTAL CAPTURE

* CROSS SECTIONS {.BNX)')

FORMAT{' ZA IS NQT EQUAL FOR RESONANCE AND EGNASH2 CALCULATION’)
FORMAT{ /)

FORMAT(® USE CASTHYZY CALCULATION FOR'IT7' YES or blank’)
FORMAT{A3)

FORMAT (' CONNECTION ENERGY FOR RESONANCE AND CONTINUUM DATA (eV) F
*OR’I7/’ IF NO RESONANCE, PUT EC=0. FORMAT{E10.3}"}

FORMAT(E10.3)

FORMAT(A66,14,1I2,13)

FORMAT(2E11.4,22X,T11}

FORMAT(2E11.4)}

FORMAT({44X,2111/(86I11))

FORMAT(6EI1.4}

FORMAT(11X,E11.4,11X,3I11/(6I11)}

FORMAT(4I10)

FORMAT{ 1P2E11.4,4111,14,12,13)
FORMAT{6I11)
FORMAT(1P6E11.4,I4,12,13)
FORMAT (1P2E11.4,44X,14,12,13)
FORMAT(1P4E11.4,22X,T14,12,13)

STOP
END
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JENDL-3

Resona. Para.

EGNASHZ FILE12
ICAPT=0 ICAPT=1

CAS

CATHY?Z2Y

CTOB

RESENDD =-1
y NUM NX , GX
CRECTJS XTOB
70 groups
BNX BGX
A
/0 CROSCOM
F10

ENDF/B FILELD

F10

F10THI

} THI

THIDA CROSSLIB

F10FIG

WING

Figure of

Cross Sections

Fig. 4.1 Data Process for ENDF/B FilelO and CROSSLIB
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