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Activation Cross Section Data File (I)
* *k
Nobuhiro YAMAMURO and Shungo IIJIMA

Department of Physics
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received August 30, 1989)

To evaluate the radioisotope productions due to the neutron
irradiation in fission or fusion reactors, the data for the activation
cross sections ought to be provided. It is planning to file more than
2000 activation cross sections at final. 1In the current year, the
neutron cross sections for 14 elements from Ni to W have been
calculated and evaluated in the energy range 10_5 to 20 MeV.

The calculations with a simplified-input nuclear cross section
calculation system SINCROS were described, and another method of
evaluation which is consistent with the JENDL-3 were also mentioned.
The results of cross section calculation are in good agreement with
experimental data and they were stored in the file 8, 9 and 10 of

ENDF/B format.

Keywords : Radioisotope, Activation, Neutron Cross Section,

SINCROS, ENDF/B

This work has been performed under the Research-in-Trust in 1988
fiscal year from Japan Atomic Energy Research Institute (JAERI).
* Data Engineering, Inc.
** NAIG Nuclear Research Laboratory, Nippon Atomic Industry Group CO.,
Ltd.
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1. F X

BFFERUOEBAFCET AU TFHEFICHE->TEST S, BAUEEEROFBEEITO 12D,
B LA T -4 77 1 VOBESEDLN TS, SEFR, ZOBHEXO—RBRELT
MERICT 5B ENAROFESTHRL,

& & -t mFEIINi, Cu, Zr, Nb,Mo, Ag,Cd, In,Sn, Sb, Eu, Gd, Ta ,WTH 9,
INSDERDOTNTORERMIFEEAL LT, U FRIEKIDRMILINTET S2KE
DEREEETE L. ~HOKBTRREYBPOKMHNZBICR -/7-bDbH 5, F 72,
EREEODICE, BLALRTOBRUGEEEATVASE, ARPHF I 2L F {3 1078V
m520MeV 2 TH B,

G TEEOBRHEICE, FLBEBANBHAMAE X FLEIK (SINCROS-1)
MRV, FBEOBBRER - s LB Eh, HELZRoEFEESRIT SN,

COHE Y2 F Al BEREFERFERINERZTEIL, ERINWAATHEELXCEBDTH
ALbDTH 70, EUBERO L VKB EIKEREERRISOEEEOECEKEILDL
Ti, JENDL-3" XD EBRBAFEREIALLLOLS 5,

DTFHE2ETHERBILEEEOHELFMOIE, FIETHERF— 7 LORICK 24
RORFNERND, 7, BAIETEHHBCEALAZJCLEANTF - v RE7 74 VLD
FEEgd, B5ECAFEEZR - TOOLTURR~ B,
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2. FE - FEMO T HE

JENDL®HEHN 74 v D—~2&, LT, BEMEE 7 » 1 VOERDSED ST B9,
KEEOIEERICltE, URROPHFNRIETET 2 RS EHEROHENERBE .

Bt oIt 3 2 ORRHEERNERSETATED, F0LDLUTRB~S X
IRBMERIAE 70 75 A KBANA S, BEOBOHAERZELRHEC LEMAELS
fltco BETEHETHE «FFBOALHEDIBERSINCROS-TRDTiH~NZ, FBDOAE
BRBLEIILD ERMS BN, TITHULEDPOELOBEBEOHERYLVHVSNIH
LAHET 5,

i IRBIC & » THET 2 S mBE ORI TN T Ry, Th s EHORICH EE%
WMELRDBIDIE, ARG ECELEMRARE - rOoEREOBELEEI» 248
DNHbd, DD IISTELRBEANBMEENE 27 o 0RESEDH LN, TDOE 1K
(SINCROS-1) KoL THEAENFDHTV 5.2 COF 1M, BICABMIALL D
DIV =TIEE->THRBEOWTEY, SO0HECELT Aok, L L, ZEFIR L
RI4TEEPDI0OTEDHE T, SINCROS-IDHHITH 5 SINCROS-IMEAIHNT
VB,

SINCROS—I™DHmK% Fig, 2.1 1% %, SINCROS—I #°S [NCROS—I &M~
HENI ELARKRD2OTH B,

() ELIESEY-GNASH" #4797 5 4 (EGNASH) #alAN/S5 4 -~ 9 pE 51
DEENRLD, (DU FRUEBFREERT Vo v BT TN 2EEANBRS N THERNTSE
LAY, CMELANETAIKREEAERMAERPEERRINSILULETH
5, 5% D707 5 LEEGNASH2 L B#T 5,

(20 EGNASH?2 OHEHBEIRKED 771 144DATHKL Fig 21 ICRBES7 741
10,12, 4B ENLBRIEUTHRES NS, COIB7 74 VIMRHEZI WA BT ALF-
HCLEEZHFROPIRA Y TROBHZ I P& FL TS, HEZOHRDO—IIZ
14MeV thit FICEBDDXDERF— 7 LORBRNEICHAVSATOEH, LRy
w2 EREEDHBRAHHATEITFETH S,

7 7 ANVRBRISKHEEO—KT , EREKEBNTEHRZEC. CO7 74 VELEL
TENDF/B7 4 ~=y b CHEHLMBTEHENMNT 27 7 1 VIOEERERTEA T2 S
7 L XTOBI0ABHR L AfEEITH W,

7 >4 L4 CASTHY 3 — ¥ HIOA N7 — 9 bith A& 3, CASTHY 2k 3 ( n,
r), (n,n)RIELEORTPLEDHEFB TE 5,

7 > A MAIRERDHDTGCAMFIL 3 — F 4c & 5 ENDF/BO—R 7 » 1 MHHER
TEHDREDLOHIE,

*) SINCROS-MOHME O THHICREDFETD 5,

-2 -
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JENDL=3" 74013, k50 REEKAMbUAMENG,
FCTHRAGHERES T LVKEL, HEEERBEOZHEMELEHE LI 3260 THE
JENDL-3 DEREZZDFFHATE 3, SHOOFBETHILO M HiE%E JENDL-3 &b
LY, BMEHEERAGNASHELORD LIS KD b H B, > TE DM it
BOHFEREH THENXBLER L NEBEbNR S,

CDEINHAR c FMOFFHZOBVRBEZILIRNEF—5D7 > 14 n{tOBABKRES, FOU0M
HEOBVELE ST 3, S IALOMOKE—-%E LT, ThEFNOLETLITEYEED
Nn3HEEFAL I,

PIFTINODHBHERORHN 2NN, TOHH 3 LITBEF L c£IZISINCROS-I
Kk-THELAZLOTHY, 32060 JENDL-3 OEREZNHLTE EHALLDOTH

Do



JAERI-M 89-129

SINCROS-TI

ENSDF A7 -4 DWUCKY
- ; = ‘é by =}

BERER T~ EGNASH2 B R EN
7748 774133
ZY P S B3 8 1f A CASTHY A i
ANTF—% fERRBT—7%

774010 77412 Zr 14 Tr AL 44
THICK XTOTHI XT(?B CASTHY GAMFIL
HIBKFASCL B B LR 7 7 4 L ENDF./B
it F DI & (EHEEED) WR7 710

Fig. 2.1 Composition of SINCROS-II

W b A
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3. # R DR

s
<+

HEOFEEWH2 ETHlR~fEBY, WUAIKBORHR Y 27 2B IR (SINCROS
ITYIZE-Thrntobd &, GNASH 3 — F i ks m ik b iwilm e, JENDL~3
KEENLZ2TNFNOLILD ZHEHHEH O TIT» 2O E TIN5, T2 THIETL
$93 1 TSINCROS—T TOHBERARNIL, 2-I0T32TJENDL-3 2 aglHL

Tir>hHiEogRERi42

1)

3.1 Cu, Zr, Nb, Mo, Ag, Cd,In,Sn,Sb, Ta O¥EE

IITIENEAE LTV BI0LADHG, SINCROS-I ARU, RS A/ KW i %
GLE oMM ASEL, HEEEREREOHEA{IN T %, SINCROS-T
Tt Table 3. 1.1 O EHHMBNEIZMET E 7 - 7500, It B EEoE
SAMD, IREANTDE LT L > THEEEERBTORORERBSHE N SN b,
BANMTIOEDBANRTIEAELT DO TlENE, WU R £ SIS RN s LR T~y
EOHE s RfIZOOT ERANAZD

301 Cu OMrihi kg

SCu R PCum (n, @ ) hEic d - TENFN VCo (531 Ky PCo( 1540 2:¢ 3
fe, MCoE T COlT I RIEE A S B, £ I T AL 08 R R bW fi R S 73 8 b E Wi g o)
SPRA T, R MR & XL T AR LR O Fig 311 RTFZimi& T B,
AT RNCIREEN O B LA it L2 (n, e o oA iz onhT
Wi T MR T -7 ERE S AN L, ChoDIKECEo R E LT S &M
Tx5

e &u'wowwﬁwwm&%>vaqumﬁew%%ﬁméﬂ’ﬁ%ﬁmuiﬁrm
anwL£ B, B E D BRI TS B, Cu(n, a)KIEO RRHIIET 5
Paulsen® o) LE&I1 10MeV (HHTHEEO AN D GOWALZTO B, Winkle® D) A ER
Wi o E4TH, MR bao Wil L, FFREROEIGLEITLTOL 0,

3.1.2  Zr OWrihikg

Zr Ok S g et BH O 9T, EALDICOLTFig 313 A 5113 T
L TH B,

Wzrin,2n) P2 THRWHIR RO REEA MR TERT - 7 SHESNTO 5,
SWMIRE O 14~ 15MeV THEMA OO, TOHMICL > T ¥2r O BMITIKIE (784 1%
M) OAIKMTR A E A SN TV S, 20, p) Y Tk Tkeda S0 B BLPE A /L BN il
B (3190501 ) OB F— 5L D —HARITFO &2 HH 0, L0 IORMIE o RIKIKE (64.0

— 5 —
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R ) OEBRMAROHBBEOEFENESST O bDEELONE, COLHHHER, *Zr(n, p)
Sy Mz (n,ap) YR EEKED, SINCROS—I (C4 23 BHEOKEDO—DTHY,
BEROHFECH LBBORFAESDLDEER B,

HERELROAZMRET S, “PzZr(n.p) Py (354858), *Zr(n p) *My(187m),
Mzr(n, @) Sr (9.585) HEWHLTHRRED-BAHRIFAL T &2, Fig. 318,10,
111IZH 380 THB,

SINCROS Ot BETREI~NTARRE FATLAEDOT, M ¥ 2r(n, np) *'Y OME
Eodnciz *z2e(n, d) Y $B3FTH T D, TOLI U 2HFRUEESUNIEHFROBE
3Fig, 3 LIRMTLICEREOLA—HAERTHLESND, ThS5DFlit >TSS
REZETEEEZTVEY , MHROBIEINS VI ETEH D, BLM O BRMEICHE
kg2 LHTNTRES>TWE,

3.1.3 Nb OM¥r ik

Fig.3.112 %134 Nb(n, 2n) P Nb % 0F **Nb(n, ) Y KM AR OB E £
B -5 LOEAR L. Nb(n, 2n) OLKHETIELEVELS 12MeVE T
Frehaut “)o)%%t@mﬁ(bi’f)@f&t\o Frehaut 4% 1975 EWashington Conference
CRELZBXDOHE PDIATED —HAEODOTH S, 1980 FLEDTELESDT
HBEMEPSIES L 00 E 3 00b D, MBKOFEERE LTbEHONS PNb(n, 2n)
SENND IS WiT SR EBRIE & o BT U,

BNb(n, ) PYTREREOCORI D T & ¥ — (RIFHEA RS, 7272 4% R 06 A 0 7 6
T, 15MeV (HETO Tkedao®d 7— 5 i —H L T B,

3.1.4 Mo Wik

FTANTOMMEICO> O THRBIEBMBESFA SO TOED, TOI>BHEBT— 7 BN
LERDANTOBEDIZDWTFig. 311455 26 THECHBEERMSTEA TS, Mo
DA b Tkedas ') (L& > TRH LA 13~15MeV TOEAECSIBENT L Bo

Fig. 31150 *Mo(n,p) **Nb, Fig.3.1.16 ® *Mo (n, @) *zr,
Fig. 31170 ®Mo(n,p) *Nb, Fig. 3.1.18® **Mo (n, p) **Nb,

Fig. 3.1.19® **Mo(n, np)**Nb, Fig.3.1.20® *"Mo (n,p)*'Nb,

Fig. 31.21® " Mo(n,np)** Nb, Fig.3.1.22® **Mo(n,p)**Nb,

Fig. 31.230 *Mo(n,np)°*"Nb, Fig,3.1.24® *Mo(n,a)**zr,

Fig. 31250 " Mo (n, 20 Mo, Fig.3.1.26®'"Mo(n a)* Zr,
NEBREAETNTORMBIIRATEY, TNOSDORIGK LI HEEBOENERE/ NS £ —
YREDREBCEHELNE 2L TV, TOFBRELTHELHEBRO—HIE (n, np)RIGKE
AT, BOTRETH S, ZHoDNPREBEREEEREBEEREEREPLELEE
TNTRILTERF -y L HBEEIN TR LiREBELTIRLL,

Fig.3.1.14 IR L7 Mo (n,2n) *'ModWi i I 3 bk 2 BHO—OAFLSH T
3, ITHLED Mo (n, 2n) KIEDAWHBRTRALOMEORKEIERT -9 552 5

._6._
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N0 Bh, HETEZO)BEVEE ST S Abboud P omis e #4532 &% 5L
T 5,

3.1.5 Ag DMk

AgDHBEDH LEBRT -9 L DI, Dig 31275 5303 TIZjA A TO Z, Table
LT ERENTOREHCIOERMMTIIHAKERMIE 3L T T TORAEMA TS
O, EmBoEC b0 MU TAagicd MCAgit b e i E N THOKILDH D, KEBRT -
913 14MeV METAMRC &, B HELEH>TH D, H - TINTWD L HIZIREOmc ¢
TFED -HFRONZLOD, HBOHAL LD bdH A,

31.6 Cd D¥nihif

CAd I EBE106,108,110,111,112,113,114, 116 w3 M{r ks H 0, FRIEEA K
ICIE IS A 3281 I e 35 FOVNZ I Table, 3.1 1 (T3 Ltve P LHERE DI EHE Fig
313IMS3TERALTH B, 2ig.3.1.31T1 "*Cdn, 20 '°Cd WIEKTHiIFE 2 **Mo(n, 2n)
Mo KIEDBA &I U L5 IO A A B ERHZ LIFLTOSIEADMB, (n,2n)
WO KBRS 2 MRS AE2 FASENBMICH I~ THB5 Lm0, Fig,3.1.32
D' Cdin,p) "CAgDBE, KEF -7 &0 -BUREEIZER O, HRd AT B LU,
EHICHEBNWIELOEDHB ST IO, TOMDARDIG T o BB 15 LT e
ThHhb, ¥BRFT—7HPLE0H, BULHDICHEDERMWISNTOROELOMILAHEZ D
B IHETOHHOA, HER -HLABAHAR-TED, AU LOLOEELTL
%

3.1.7  In OWMmE

B I n oIS T SI2OMRIEERMIEN G 3N 5. GAON TS HBT - o H
MAs i, 14MeV {TULICH T BRI ECHLBMIN T D, ild il o443 (n,
N KIGDH, Fig. 3138 RUF39 TERT -2 LDlt&nisn T3, " InTH (n,
20) BUGIC & 2 8 RYEEEEM i O EBROINITE, HBRIML 2B VECEELT LOhEH
5, INLTBONARRERITINELDD—-DTH 5B,

3.1.8  Sn Ok

Sn (IEEH112,114,115,116,117,118,119,120,122,124 &10l{I{E&»nBH D, i
FHHEIMEBREATH S, TOLY, LSOO FLUSIZEHSD, JodicgR
PR R I & Table 3. 1L1ICBF b D TISITIET A, 70770, N IBIEMM L ELHD
BAatssh, KB EHEBOFEOMRBICH OB OLOLHE B, HETIE MG A R
‘HICENLETHY, HRELTTNTORUSKBIRES LA ON T S, #HRITFig. 3.1.40
P o5lE TONT, ERF— 5 BN T B, 2 Th Ikedan Vo JiBEE hs Lix LI
BHINTEY, FETOEMNEE NS A - s EDREICHAENTHSE, L~L, hicid
Fig,3.1.42 A4 Lot MsSn(n,p) " In BB TIRARELBRE DT 2 0+~ ik

_7_
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BRHGEMICEZ 60055, 272, '°Sn(n,a) "CARIEDBE & icid HEKEE MR (2.49h)
EHEMAER (336 O EMAER TREREKEROENPPREV DI, HETHY
KRB EERH2ET2HEDEER LD S ( Fig. 3.1.49,50), S SR OBERMEEER
HEEICETZ "Sn(n, p) M InEEREDE I BBAKEIBRI> O RIEEERE R
ATk, A LTERBEERBINTVS ( Fig, 3.1.43 RV 46 )o Fig, 3.1.51 Tt '¥'sn
(n,2n)'PSnoHEATIATL B4, FRPOFOKREKERNEKS [kedabDER
Fe g MR —HAERTEC AL, BERY (1292d) OREREEREEROH
BEROEHREINLDEV LD LHETE 3,

3.1.9 Sb O¥rmfE

Fig. 3.1.52 RU 53T > 0RME *'sbe 'B*Sbo (n,2n) KiED&ERETRT, "2 Sb
(n,2n)TORBEREERERTIZ 16MeV LIETHEEMIE 4, BERM (576d)0
MRWAARK GRS ERICE VL ERNINEFELEIN TS, (0, 2DRIELUATI
BRINEERBRF— s MBDHO, COXLETOHRERERNERBRIEHD, T XTHELER
MHEZSNT B,

121

3.1.10 Ta oM@

Fig.3.1.54 ¥ 551iC (n, 2n) BU(n,p) HIEOERIZHODVWTERT—7 LEBESIhTH
5, BlTa DRERELEHNEEKDOZEC Y OBERIXMICL - TRUBBENDHEH, CTTH
ENSDFOFT &5 I BERED 2 €% 1° , BMRMKKEL 9™ & L7, Prestwood
Bormann', Ikeda L Fn b I"REAH RS L TERBRARELTVEH , 22T
BN ERICREEBEYEREE L CRROHBERE LTV 3, —HORER Ikedad 7 — 5
Do RGN ERT DERE , BUFTH B, (n,20) WG TIE10MeV 35T Frehant
LOLENB B, (n,3n) WEKOERE O—HHEAL, (n,p)REOERSE , HEBRS
PUENL D T B,
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Table 3.1.1 Table of Isomer States
Isomer State Ground State
Nuclide Reaction Level Ex T1/2 J T1/2 J
No. {(MeV)
2751 (n,2n)26A1 2 0.2284 6.34s ot 7.2E05y° 5%
45g¢ (n,2n}%sc 5 0.2712 58.6h 6% 3.93h 2t
54p, (n,2n)%3Fe  (21) 3.0407  2.58m 19/2~ 8.51m 772"
(n,t) 22Mn 2 0.3777 21.1m 2% 5.59d 6t
59¢o (n,r) 80co 2 0.0586  10.48m 2% 5.272y 5%
(n,2n)%8co 2 0.0249 9.1h 5% 70.914 2t
58Ni {(n,p) 58Co 2 (see above)
60Ni {n,p) 6000 2 (see above)
61Ni (n,np)GOCo 2 (see above)
62y (n,p) B%co 2 0.022 13.9m 5% 1.50m ot
63cu (n,x) 6000 2 (see above)
(n,2nd)5800 2 (see above)
650y (n,x) 62¢0 2 {see above)
(n,2na)60Co 2 {see above)
68,5 (n,7) %%zn 2 0.4387 13.8h 9/2% 57m 1/2”
(n,p) 58cu 4 0.7216 3.8m 6~ 31s 1t
7075 (n,7) "zn 2 0.157 3.97h 9727  2.4m 172"
(n,2n)692n 2 (see above)
(n,p) Ocu 3 0.140 46s 4= 5s 1t



JAERI-M 89-129

Table 3. 1.1 ( Continued)

Isomer State Ground State
Nuclide Reaction Level . T1/2 J T1/2 J
No. {MeV)

90z, (n,n’)90zr 4 2.319 0.809s 5~ sta. ot
(n,2n)8%r 2 0,5878  4.18m 1/2° 178.4h 9/2*
(n,p) Py 3 0.6820 3.19h 7% 64.01, 2”
(n,np)8% 2 0.9092 15.7s 972t  sta. 172
(n,) 87sr 2 0.3884  2.80h 1/2° sta. 972t

912r (n,2n)902r 4 (see above)

(n,p) 9y 2 0.5556  49.7m 9/2% 58.5d 1/2-
(n,np)goY 3 (see above)

922r (n np)le 2 (see above)

SN (n,7) 9Nb 2 0.04095 6.26m 3% 2.0E04y 6%
(n,n’)93Nb 2 0.03082 15.8y 1/2° sta. g/2*
(n,2n)92Nb 2 0.1355 10.13a 2% 3.7e07y Tt
(n,3n)31Nb 2 0.1045 s62d 1/2- 7.0E02y 9/2%
(n,o) 90y 3 (see above)

(n,nx8% 2 (see abov-)

Ny (n,7) 9\b 2  0.2357 3.61d 1/2- 34.98d 972t

920 (n,7) B¥Mo  (13) 2.4252  6.9h 2172t 3.5E03y 5/2%
(n,2n)91Mo 2  0.6530 65s 1/2~  15.5m 9/2%
(n,p) 92Nb 2 (see above)

(n,np)°INb 2 (see above)
(n,a) 897, 2 (see above)
Mo (n,2n)93Mo  (13) (see above)
{n,p) 94N 2 {see above)
95Mo {n,p) 95Nb 2 (sece above)
(n,np)94Nb 2 {see above)
96Mo (n,np)gsNb 2 (see above)
y0 (n,p) 9"Nb 2 0.7434  54s 172~ 13.6m  9/2%
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Table 3.1.1 ( Continued )

Isomer State

Ground State

Nuclide Reaction Level Ex T1/2 J T1/2 J
No. (MeV)
98yq (n,p) 98nb 2 0.084 51m 5t 2.8s 1t
(n,np)¥TNb 2 0.7434  54s 172~ 73.6m 972
100y, (n,np) °Nb 2 0.3653  2.6m  1/2~  15s 9/2*
(n,2np)98Nb 2 (see above)
1075g (n,r}) 198ag 3 0.10947 1.3E02y 6t 2.428 1t
(n,n’)3%7a¢ 2 0.0931 44.2s  7/2* sta. 1/2"
(n,2n)106ag 2 0.08963 8.5d 6t 24.0m 1%
(n,p) 97,4 3  0.2149  20.9s 1172 6.5E06y 5/2%
(n,a) 1%%Rn 4 0.12896 4.36m 5% 41.8s 1t
(n,ne)1%Brh 2 0.03975 56.12m 7/2t  sta. 1/2”
109,¢ (n,7) 1%g 3 0.1176  249.8d 6* 24.6s 1%
(n,n")10%g 2 0.08803 39.8s  7/2* sta. 1/2-
(n,2n)108Ag 3 (see above)
(n,p) 19%pd 3 0.1890  4.68m  11/2~ 13.43h 5/2%
(n,a) 1%6pn, 2 0.14 2.18n &' 29.8s 1t
(n,na)1%Rh 2 0.12978  45s 1/2~  35.4n 772}
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Table 3. 1.1 ( Continued )

Isomer State

Ground State

Nuclide Reaction Level T1/2 J T1/2 J
No. (MeV)
106c4 (n,p) 1%ag 2 0.08963 8.5d 6t 24.0m 1%
(n,np}1%ag 2 0.02547 7.23m  7/2* 41.3d 172
108¢4 (n,p) 198ag 3 0.10947 1.3E02y 6% 2.42m 1t
(n,np'1078g 2 0.0931  44.2s  7/2% sta. 1/2”
110c4 (n,r) lca 4 0.3962  48.6m 1172 sta. 172t
(n,p) 110%¢ 3  0.1176 249.84 &t 24.6s 1t
(n,np)10%g¢ 2 0.08803 39.8s  7/2* sta. 1/2-
(n,) 97,4 3 0.2149  20.9s  11/2- 6.5E06y 5/2%
111y (n,n’)IIICd 4 ({see above)
(n,p) 1Mlag 2 0.05982 64.8s 7/2t 7.474 172"
(n,np)110ag 3 {see above)
(n,na)107Pd 3 (see above)
1204 (n,r) 13ca 2 0.2636 14.1y 11/2 9.0E165y 1/2%
(n,2n)1110d 4 (see above)
(n»npllllAg 2 {see above)
(n,¢) 199pa 3 0.18899  4.69m 1172 13.43y 5/2%
113¢4 (n,n’)llacd 2 {see above)
(n,p) 113a¢ 2 0.0432 68.7s 7/2% 5.3h 172
(n,na)logPd 3 ({see above)
114c4 (n,r) 15c4 2 o0.181 44.6a 1172~ 53.5n  172%
(n,2n)1130d 2 (see above)
(n,np)113Ag 2 {see above)
(n,a) 111pg 3 o0.1722 5.5h  11/2° 22m 5/2*
116¢4 (n,7) 74 3 0.1364 3.36h 11/2 2.49h 172t
(n,2n)115Cd 2 (see above)
(n,p) 16ag 2 0.081 10.4s ( ) 2.68m  (
(n,np)11%g 2 ¢ ) 18.0s 7/2% 20m 1/2"
(n,q) 13pa 2 ( ) 89,08 ( ) 98s
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Table 3. 1.1 ( Continued )

Isomer State

Ground State

Nuclide Reaction Level Ex T1/2 J T1/2 J
No. {MeV)
13y, (n,7) 141n 2 0.1903 49.51d st 71.9s 1%
(n,n)181n 2 0.3917 1.6851h 1/2° sta. g/2%
(n,2n)112%1n 2 0.1565 20.9m 4%  14.4m 1t
(n,p) 8%ca 2 0.2636 14.1y 1172 9.0E15y 172%
(n,a) 110ag 3 0.1176 249.8d 6t 24.6s 1t
(n,na}1%%g 2 0.08803 39.8s  7/2% sta. 1/2-
1151y (n,r) 1161, 5  @.2897 2.18s 8  14.1s 1%
2 0.1273 54.15m 5%
(n,n)11%n 2 o0.3362 4.486h 1/2” sta. g9/2*
(n,2n)114In 2 {see above)
(n,p) 11%a 2 o¢.181 44.6d  11/2° 53.5h 172t
(n,na)1llag 2 0.05982 64.88 772 7.474 172"



Table 3. 1.1

JAERI-M 89-129

Isomer State

{ Continued )

Ground State

Nuclide Reaction Level Ex T1/2 J TH/Z J
No.  (MeV)
112g, (n,7) M3sn 2 0.0774 21.4m 772 115.1d 172t
(n,p) 1121n 2 0.1565 20.9m 4% 14.4m 1%
(n,np)!l1n 2 0.5368 7.7m 1/2~ 2.806d 972t
114Sn (n,2n)113Sn 2 (see above)
(n,p) 141n 2 0.1903 49.51d st 71.9s 1%
(n,np}131n 2 0.3917 1.658h 1/2°  sta. g9/2*
(n,x) 11lc4 4 0.3962 48.6m  11/2” sta. 172t
1155, (n,p) 11510 2 0.3362 4.486h 1/2° sta. g9/2%
(n.np)114Ih 2 {see above)
(n,na)lllcd 4 ({see above)
1164y (n,7) 17sn 3 0.3146 13.6d  11/2 sta. 172t
(n,p) 1181n 5  0.2897 2.18s 8 14.1s 1t
2 0.1273 54.15m 5%
(n,np)llsln 2 (see above)
(nya) 113ca 2 0.2636 14.1y  11/2 sta. 172t
117Sn (n,n’)117Sn 3 (see above)
(n,p) 1171n 2 0.3153 116.5m 1/2°  43.1m  9/2*
(n,np)llSIn 5 (see above)
2 {see above)
(n,na)}13cd 2 (see above)
118g, (n,7) 1%n 3 0.0895 293d 11/2~ sta 172*
(n,2n)117Sn 3 (see above)
(n,p) 1181n 4 o0.20 8.5s 8" 5.0s 1t
2 0.060 4.45m  s5*
(n,np)117In 2 {see above)
(n,a) 11%cq 2 o0.181 44.6d 1172 53.5h 172t
1198n (n,n’)IIQSn 3 (see above)
(n,p) 1191n 2 0.3114 18.0m  1/2° 2.4m 9/2*
(n,np)llBIn 4 (see above)
2 (see above)
(n,na)1%d 2 (see above)



JAERI-M 89-129

Table 3. 1.1

( Continued )

Isomer State

Ground State

Nuclide Reaction Level Ex T1/2 J T1/2 J
No.  (MeV)
120gy, (n,7) 121sn 2 0.0083 55y 1172~ 27.0n 372t
(n,2n)11%n 3 0.0895 293d 11/2° sta. 172t
(n,p) 101 3 () 47.3s 8~ 3.08s 1t
2 ( ) 46.2s 5t
(n,np)11%n 2 0.3114 18.0m  1/2° 2.4m g9/2*
(n,o) 117cd 3 0.1364 3.36h  11/2° 2.49n  172%
122, (n,r) 123sn 2 0.0246 40.08m 372t  129.2d 11/2
(n,2n)1215n 2 (see above)
(n,p) 1221n 5  0.220 10.8s 8 1.5s 1t
2 ( ) 10.3s 4t
(n,np)2ltn 2 0.3138 3.88m  1/2 23s g9/2t
(n,a) 118cqa 3 0.1465 2.20m 1172 2.89m  172%
1245, (n.7) 1%%n 2 0.0275 9.52m 372t 9.63d  11/2"
(n,2n)1235n 2 (see above}
tn,p) 1241n 5  0.190 2.4s 8~ 3.2s 3t
(n,np)}%31n 2 0.320 47.8m  1/2°  6.0s g/2t
(n,) Y2lca 2 () 4.8s ( ) 13.58 ()
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Table 3. 1.1

{ Continued )

Isomer State

Ground State

Nuclide Reaction Level ’ T1/2 J T1/2 J
No. {MeV)
l2lgy, (n,r) 1225, 6 0.16356  4.2lm 8~ 2.71d 2
(n,2n)}%0sp 2 ) 5,76d 8~ 15.om 1%
(n,p) 2lsn 2 0.0063 55y 1172~ 27.0n  3/2*
(n,a) 118 4 0.20 8.5s 8~ 5.0s 1t
2 0.060 4.45m 5t
(nyno)?7tn 2 0.3153 116.5m 172~ 43.1m  9/2*%
123gy, tn, 7)}%4sb 2 0.0109 93s 5t 60.2d 3~
3 0.03685 20.2m 8
(n,2n)1225b 6 (see above)
(n,p) 123sn 2 0.0246 40.28m 372 129.2d 1172
ima) 12010 3 ) 47.3s 8~ 3.08s 1t
2 { ) 46.2s 5*
(nyne)!1%n 2 0.3114 18.0m  1/2°  2.4m 9/2%
180pq (nye) Y () 0.97015  160d 23/2~ 6.71d 172
181 (rn,y) 18274 (25)  0.5197 15.9m 10~  114.5d 3"
(x:,2n)1801a 3 0.0753 1.2E+15y 9~ 8.15n 1%
(n,*) 8y 3 0.30 22.Tm  9” 28.5m  1*
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Wi isomer LA IR I ~NT JENDL-3 844 HA Lo Isomer &Kt meta/
(ground+meta) GNASH> - FTHRERL, 7108, 774 00iCBEHLI,
Ni-58(n, p) Co-58m, Ni-60(n,p) Co-60m, Ni-61(n,np) Co-60m, Ni-62(n, p)
Co-62mi 2L T D Isomer £k m/ (m+g) R o (g+m), o (m) Brm% Table
3.2.1(a), (b), (¢}, (d}) LG B,

3.2.2 Eu WrEROFE
Eu-151, Eu-153%x% ¢ 935, MBL T2 FRIEBTHOSDTEH 5,
Eu-151(n,7) Eu -152(96m,9.3h,13y) Eu-153.n,7r) Eu -154(46.1m,82y)

(n,p) Sm-151(83y) (n,p) Sm-153(46.7h)
(n,a) Pm-148(41.34d,5.37d) (n,a) Pm-=150(26%h)
(n,2n) Eu -150(36.4y, 126h) (n,2n) Eu -152(96 m, 9.3h, 13y)
(n,3n) Eu -149(93.1d) (n,nag) Pm-149(53.1h)

(n,na) Pm-147(2.623y)

(n,2p) Pm-150(269h)
FLEREOMDRIETHEEES SR 20MUUToEEG% I rEREN 3, IsomerERLL
#t JENDL-3 04 # M L+, Isomeric cross section €2\ TII GNASHTHX
L, isomer/ground [%K¥H, 748, SRBHLI. HEZRERBAVWEAAF
—#% (GNASH 1978) 25tz AW/ H, 4EIESINCROS 2@HLAD0TAN%:
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HEL, $/, DHEFEBFEH 7 > 1 VERAADUOHENSEL 5/2DT, SINCROS
IZbuilt-inZh THRREEF Vv v VERLI,

Isomer 2T, Eu-151(n,7)Eu-152m,(96m), Eu-153(n,7r) Eu-154m(46m),
Eu=153(n,2n) Eu-152m,(96m)DERMERIIFE L T L, Th 5D isomer level
BRECHELATHOHBAETEIS 2B ERBAE O TZZTRIEDNS -1,

Isomer £mM & Eu-151(n,7) Eu-152m (9.3h), Eu-151(n, @) Pm-148(41.3d),
Eu-151(n,2n) En-150m(364y), Eu-153(n, 2n) Eu-152m(9.3h) * ZH ¥ h Table 322
(a)~(d)ictgif B, ftho E L HMELSUGHER % Fig, 3.2.1{a)~(R)IiciB 5,

3.2.3 Gd WrEEOFM
Gd-152,~154, -155, =156, -157, -158, -156 3%+ 3 5, HELRIGRKRDO LD TH

5,

Gd-152 (n,7) Gd -153( 241.6d) Gd-157(n,p) Eu-157( 15.15h)
(n,p) Eu-152(9%m, 9.3h,13y) (n,d) Eu-156( 152d)
(n,2n) Gd -151( 120d) (n,ap) Eu-156( 16.2d)
(n,3n) Gd-150( 1.8x106y) (n,na) Sm-153( 46.7h)
(n,2p) Sm-151( 93y) (n,2p) Sm-156 ( 9.4h)

Gd-154 (n,p) Eu -154( 46m, 8.2y) Gd-158(n,7) Gd -159( 186h)
(n,&) Sm-151(93y) (n,p) Eu-158(459m)
(n,2n) Gd -153(241.64) (n,d) Eu-157(15.15h)
(n,2p) Sm-153(46.7h) (n,np) Eu-157( 15.15h)

Gd-155 (n,p) Eu-155(4.76y) Gd-160(n, 2n) Gd -159 ( 18.6h)
(n,d) Eu-154(46m,82y) (n,na) Sm-156 ( 9.4h)

(n,np) Eu-154(46m, 82y)

(n,3n) Gd-153(241.6d)

(n,na) Sm-151(93y)
Gd-156 (n,p) Eu-156(15.2d)

' (n,2) Sm-153(46.7h)
(n,d) Eu-155(4.76y)
(n,np) Eu-155(4.76y)
(n,2p) Sm-155(22.2m)

Gd MERBFPEF— WG TOFRMEREXT DT THMAT 2.Isomer I3 Eu-152,
Eu-154 £ TH 3 M, W TFhbEBM»E, <, T4, ARG DNECDOTI I TR
biimat, #-T, KHLEHKIE JENDL 72402, 37— THREN 3, ELKHIL
RIGKEM%E Fig, 3.2.2.(a)~{{)ictBif 3,

3.2.4 WOMENR
activation cross sections & %id, GNASH 2 - KRBT JENDL~3 OWF
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— 7 DOFFfi & consistent HLAEILE->TiT»%e OMP, LXAZ+—-2FDF~5 b4
CRIL&DEHEAL
MRE LRI TROBED TH 5. @ W K> TOBMIGIR JENDL-3 TOD
SEM & Bk, W OBEELSEFICNEL (013%) T &b SEE L,
FEMEIR4~T, multiplicity & LTFile 9 ®ET7 >4 nfbl, #id2 JENDL
—3DT7rAN2, 3DF-5LEBTEDTHS,
2w (n,r) ""W(s53s)
2w (n,2n) "¥'w(121.2d)
2w (n,p) '**¥ Ta(115d) , ¥ Ta(0.28s), '**"*Ta(15.8m)
82w (n,a) """ Hf (187s), ""P™¥Hf (25.1d)
B2 (n,nva) ™™ Hf (4.0s)
w(n,n) W (53s)
"W (n,3n)"'w (121.2d)
"w(n,p) " Ta(s.1d)
"w(n,a) ®*™Hf (55h)
"W (n,np)'* ¥ Ta(115d) , ***™'Ta(028s), '**™*Ta(168m)
"Bw(n, nwa) P Hf(187s), "M Hf(25.1d)

Blwn,r) "W 1.66m), "*EW(75.1d)
"B'w (n,2n) " W (53s)
4w (n,p) " Ta (87h)
W (n,a) "*'Hf (4244) .
"'w(n,np) '®Ta(s.1d) T
"W (n,na) *"Hf (55h)
Pewin, r) "w(239h)
“Sw(n,2n) "**"w(166m), '***W(75.1d)
W (n,p) "™ Ta( 105m)
)SGW(H,(Z) 183Hf(64m)
'Bsw(n,n’p) lBSTa(4gm)
PCW (n,na) 82 yp gom)
WREOKRGLMEBROER T — 7 BFEFIDEL, HBEBELHABETEZ5DEBRINYT
HB, £0OPT, WHEEELTEKKREEN (n 2n) siko0T, Mwe weor®
MM ~DORIGHEROFTREBE L ERBELEOLENA Fig. 3.2.3(a), (bIZR L1,
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Table 3.2.1(a) NI~58(N,P)CO-58M Cross Section (b)

Q@ = +0.402 MeV

- . T A . e T S A = - M - o ———— = —

EN(MEV) M/ (G+M) SIG(G+M) SIG(META)
.5 0.000 +0.00E+00 +0.00E+00
1 0.146 +9.00E-04 +1.31E-04
1.5 0.207 +1.34E-02 +2.77E-03
2 0.1717 +4.00E-02 +7.07E-03
3 0.174 +1.88E-01 +3.27E-02
4 0.211 +3.54E-01 +7.47E-02
5 0.225 +4.40E-01 +9.88E-02
6 0.234 +5.60E-01 +1.31E-01
7 0.248 +5.70E-01 +1.41E-01
8 0.261 +5.80E-01 +1.51E-01
9 0.274 +5.70E-01 +1.56E-01
10 0.287 +5.60E-01 +1.61E-01
11 0.303 +5.40E~-01 +1.63E~01
12 0.317 +5.20E-01 +1.65E-01
13 0.330 +4.70E-01 +1.55E-01
14 0.346 +4.00E-01 +1.38E-01
15 0.354 +3.40E-01 +1.21E-01
16 0.363 +2.90E-01 +1.05E-01
17 0.367 +2.50E-01 +9.16E-02
18 0.370 +2.25E-01 +8.32E-02
19 0.369 +2.15E-01 +7.94E-02
20 0.368 +2.10E-01 +7.73E-02

- — -~ — - — - = . v o o e S = ——

NI-58G : 2+4(70.8D) BETA+

NI-58M

5+{(9.21H,

24.89KEV)

IT
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Table 3.2.1(b) NI-60(N.P)CO-60M Cross Section (b)

Q = -2.020 MEV
EN(MEV) M/ (G+M) SIG(G+M) SIG(META)
3 0.000 +0.00E+00 +0.00E+00
4 0.755 +9.90E-04 +7.47E-04
5 0.712 +9.00E-03 +6.41E-03
6 0.719 +3.00E-02 +2.16E-02
7 0.719 +6.10E-02 +4.38E-02
8 0.701 +9.00E-02 +6.31E-02
9 0.686 +1.35E-01 +9.26E-02
10 0.651 +1.49E-01 +9.70E-02
11 0.623 +1.49E-01 +9.28E-02
12 0.594 +1.46E-01 +8.67E-02
13 0.566 +1.40E-01 +7.92E-02
14 0.538 +1.23E-01 +6.62E-02
15 0.510 +1.09E-01 +5.55E-02
16 0.489 +9.20E-02 +4.50E-02
17 0.475 +8.20E-02 +3.89E-02
18 0.460 +7.20E-02 +3.31E-02
19 0.452 +6.50E-02 +2.94E-02
20 0.443 +6.00E-02 +2.66E-02
CO-60G : 5+(5.27Y) BETA- !
CO-60M : 2+(58.6KEV,10.5M) IT
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Table 3.2.1(c) NI-61(N.NP)CO-60M Cross Section (b)

Q(NP)=~9.852 MEV, Q(ND)=-7.634 MEV

EN(MEV) M/ (G+M) SIG(G+M) SIG(META)
8 0.000 +0.00E+00 +0.00E+00
9 0.377 +0.00E+00 +0.00E+00
10 0.441 +0.00E+00 +0.00E+00
11 0.513 +7.10E-05 +3.64E-05
12 0.485 +6.21E-04 +3.01E-04
13 0.382 +4.,04E-04 +1.54E-04
14 0.392 +1.68E-02 +6.52E-03
15 0.428 +4,15E-02 +1.77E-02
16 0.451 +7.49E-02 +3.38E-02
17 0.465 +1,10E-01 +5.10E-02
18 0.469 +1.43E-01 +6.72E-02
19 0.461 +1.74E-01 +8.03E-02
20 0.454 +2.01E-01 +9.12E-02

CO0-60G 5+(5.27Y) BETA-

CO-60M 2+(58.6 KEV, 10.5M)

Table 3.2.1(d)

NI-62(N.P)C0O-62M Cross Section

Q = -4.459 MEV

EN(MEV) M/ {(G+M) SIG(G+M) SIG(META)
5 0.000 +0.00E+00 +0.00E+00
6 0.249 +1.28£-07 +3.19E-08
7 0.269 +1.54E-04 +4.14E-05
8 0.306 +1.39E-03 +4.25E-04
9 0.347 +4,32E-03 +1.50E-03
10 0.359 +8,02E-03 +2.88E-03
11 0.372 +1.20E-02 +4.46E-03
12 0.389 +1.64E-02 +6.39E-03
13 0.406 +2.17E-02 +8.82E-03
14 0.425 +2.80E-02 +1.19E-02
15 0.444 +3.25E-02 +1.44E-02
16 0.464 +3.29E-02 +1.53E-02
17 0.481 +3.03E-02 +1.46E-02
18 0.495 +2.73E-02 +1.35E-02
19 0.509 +2.48E-02 +1.26E-02
20 0.523 +2.30E-02 +1.20E-02

CO-62G 2+(1.50M) BETA-

CO-62M 5+(22 KEV,13.9M) BETA-
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Table 3.2.2(a) EU-151(N.G)EU-152M Cross Section (b)

Q = -4.459 MEV

EN(MEV) M/ (G+M) SIG(G+M) SIG(META)
2.53E-08 0.318 +0.00E+00 +0.00E+00
.05 0.325 +0.00E+00 +0.00E+00
o1 0.324 +1.70E+00 +5.51E-01
.2 0.306 +1.37E+00 +4.19E-01
.3 0.289 +1.03E+00 +2,97E-01
1 0.264 +4.05E-01 +1.07E-01
2 0.259 +1.95E-01 +5.05E-02
3 0.251 +1.03E-01 +2.59E-02
4 0.247 +4,42E-02 +1.09E-02
5 0.241 +1.61E-02 +3.88E-03
6 0.233 +5.10E-03 +1.19E-03
7 0.227 +1,78E-03 +4.04E-04

Eu-152G 3-(13Y) BETA-(27%), EC(73%)

EU-152M 0-(48.5 KEV, 9.3H) BETA-(76%), EC(24%)

Table 3.2.2(b) EU-151(N.A)PM-148M Cross Section (b)

Q = +7.873 MEV
EN(MEV) M/ (G+M), SIG(G+M) SIG(META)
2.53E~-08 0.136 +3.13E-06 +4.25E-07
.05 0.015 +1.28BE-10 +1.95E-12
.1 0.144 +4.00E-08 +5.75E-09
.2 0.134 +6.18E-08 +8.28E-09
.3 0.098 +9.54E-08 +9.48E-09
1 0.237 +2.00E-06 +4,.75E-07
2 0.312 +2.59E-05 +8.07E-06
3 0.332 +6.49E-05 +2.15E-05
4 0.348 +1.47E-04 +5.10E-05
5 0.353 +2.61E-04 +9.20E-05
6 0.370 +4.17E-04 +1.54E-04
7 0.358 +6.89E-04 +2.47E-04
8 0.363 +1.25E-03 +4,54E-04
9 0.371 +2,23E-03 +8.27E-04
10 0.379 +3.95E-03 +1.50E-03
11 0.388 +5.44E-03 +2.11E-03
12 0.398 +6.83E-03 +2.72E-03
13 0.409 +8.03E-03 +3.29E-03
14 0.419 +8.88E-03 +3.72E-03
15 0.427 +9.35E-03 +4.00E-03
16 0.434 +9.41E-03 +4.09E-03
18 0.447 +8.69E-03 +3.88E-03
20 0.456 +7.41E-03 +3.38E-03
PM-148G 1-(5.37D) BETA~-
PM-148M 6-(137.2KEV, 41.3D) BETA-(95%), IT(5%)
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Table 3.2.2(c) EU-151(N.2N)EU-150M Cross Section (Db)

Q = -7.961 MEV

. — . - - > Wk W= = - . — - —

EN(MEV) M/ (G+M) SIG(G+M) SIG(META)
8 0.000 +0.00E+00 +0.00E+00
9 0.427 +2.40E-01 +1.03E-01
10 0.384 +7.47E-01 +2.87E-01
11 0.339 +1.26E+00 +4.26E-01
12 0.311 +1.57E+400 +4.88E-01
13 0.287 +1.66E+00 +4.77E-01
14 0.289 +1.71E+00 +4.60E-01
15 0.253 +1.73E+00 +4.38E-01
16 0.233 +1.71E400 +3.99E-01
18 0.167 +1.52E+400 +2.54E-01
20 0.133 +6.83E-01 +9,10E-02

o - A - - - - —— . = ———

EU-150G : 0-(12.6H) BETA-(89%), EC(11%)
EU~-150M 4-(nearly 0 KEV, 36.4Y) EC(100%)

Table 3.2.2(d) EU-153(N,2N)EU-152M Cross Section (b)

Q = -B.544 MEV

EN(MEV) M/ (G+M) SIG(G+M) SIG(META)
8 0.000 +0.00E+00 +0.00E+00
9 0.255 +2.93E-02 +7.48E-03
10 0.249 +4.44E-01 +1.11E-01
11 0.242 +1.02E+00 +2.46E-01
12 0.237 +1.43E+00 +3.39E~-01
13 0.233 +1.67E+00 +3.89E-01
14 0.231 +1.82E+00 +4.19E-01
15 0.229 +1.91E+00 +4.38E-01
16 0.226 +1.98E+00 +4.49E-01
18 0.217 +1.82E+00 +3.94E-01
20 0.212 +1.36E+00 +2.89E-01

EU-152G : 3- (13.6Y), BETA-(27%), EC(73%)
EU-152M : 0- (4B.5KEV, 9.3H), BETA-(76%), EC(24%)
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Table 4.1.1 JCL for EGNASH2

-INC JUSER7264,SEQ=100:400
T.5 1.3 C.5 W.3 SPR

-INC JUSER7264,SEQ@Q=500:500
//«EXEC FORT?7,50=J260B.SINCROS,A="ELM(EGNASH2) ,NUM,NOPRINT',
/7% B='AUTODBL (DBLPAD)*
//7+EXEC LKED?77
//+EXEC GO
/1 EXEC LMGO,LM=J7264 . EGNASH2
//FTO2F001 DD DSN=REFTO2,UNI1T=VIO,SPACE=(TRK,(60,10)),DCB=(DSORG=PS)
//FTO9F001 DD DSN=&&FTO09,UNIT=VIO,SPACE=(TRK,(60,10)),DCB=(DSORG=PS)
//«FT10F001 DD DSN=ERFT10,UNIT=V1O0,SPACE=(TRK,(60,10)),DCB=(DSORG=PS)
//FT10F001 DD DSN=J7264.SN124NS1.DATA, UNIT=TSSHK,
/7 DISP=(NEW,CATLG,CATLG),SPACE=(TRK,(10,5),RLSE).,
/7 DCB=(DSORG=PS,LRECL=132,BLKSIZE=11484,RECFM=FB)
//FT11F001 DD DSN=8&FT11,UNIT=VIO,SPACE=(TRK,(60,10)),DCB=(DSORG=PS)
//%FT12F001 DD DSN=2&FT12,UNIT=VI0,SPACE=(TRK,(60,10)),DCB=(DSORG=PS)
//FT12F001 DD DSN=J7264 .SN124NX1.DATA,UNIT=TSSHWK,
/17 DISP=(NEW,CATLG,CATLG) ,SPACE=(TRK,(10,5),RLSE),
171/ DCB=(DSORG=PS,LRECL=132,BLKSI2E=11484,RECFM=FB)
//FT13F001 DD DSN=J2608.GNASHLIB.DATA,DISP=SHR,LABEL=(,,,IN)
//FT14F001 DD DSN=8&FT14,UNIT=VIO,SPACE=(TRK,(60,10)),0CB=(DSORG=PS)
// EXPAND DISK,DDN=FT27F001
// EXPAND D1SK,DDN=FT28F001
//FTO8F001 DD DSN=J2608.YAMAMURO.CNTL(GLVL) ,DISP=SHR,LABEL=(,,,IN)
//FT33F001 DD DSN=J2608.YAMAMURO.DIR(SN124DIR),DISP=SHR,LABEL=(,/,1IN)
//FT43F001 DD DSN=R&FT43,UNIT=VIO,SPACE=(TRK,(60,10)),DCB=(DSORG=PS)
//F744F001 DD DSN=8&FT44,UNIT=VIO,SPACE=(TRK,(60,10)),DCB=(DSORG=PS)
//xFT4L4FO001 DD DSN=J7264.SN124GM1.DATA,UNIT=TSSWK.,
/73 DISP=(NEW,CATLG,CATLG) ,SPACE=(TRK,(30,10),RLSE),
/1 DCB=(DSORG=PS,LRECL=80,BLKS12E=11440,RECFM=FB)
//SYSIN DD =

-INC SN124N2

-INC JUSER7264.,SEQ=4600:700

HIGHEST SEVERITY CODE=00

STATISTICS: HIGHEST SEVERITY CODE=00

00000100
00000500
00000300
00000700
00000800
00000900
00001300
00001300
00001400
00001600
00001700
00001900

00001800
00001900
00001900

00002000
00001900

00002300

0002300
00002900
00002900
00003000
00003100
00003200
00002601
00002610
00000600

00000100
00000200
00000300
00000400
00000500
00000600
00000700
00000800
00000900
00001000
00001100
00001200
00001300
00001400
00001500
00001600
00001700
00001800
00001900
00002000
00002010
00002100
00002200
00002300
00002400
00002500
00002600
00002700
00002800
00002900
00003000
00003100
00003200

87

88

88

65
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SN-124

Table 4.1.2

+ NEUTRON REACTION ELIESE-GNASH JOINT PROGRAM (EGNASH2)

Input format of EGNASH2

1989 02 29 N.

10 0 11 0 0 1 2
1. 50124. 0.5 1.2
0.007

25
0.01 0.03 0.1 0.2
4.0 5.0 6.0 7.0
12.0 13.0 14.0 15.0
20.0
50125. 5.

50124. 4. 0.011
50123. 4.
50122. 1.
49124. 2.
49123. 2.
49122. 1.
48121. 2.
48120 2.
48119. 1.
0.

0.

0.

50125 2 50123

2 49124 5 49123

HIGHEST SEVERITY CDDE=00

STATISTICS:

HIGHEST SEVERITY CODE=00

2

YAMAMURO

2.0
10.0
18.0

3.0
11.0
19.0

00000100
00000200
00000300
00000400
00000500
00000600
00000610
00000700
00000800
00000900
00001000
00001100
00001200
00001300
00001400
00601500
00001600
00001700
00001800
00001900
00002000
00002100
00002200
00002300

W

W W LW

w
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SN-124 + NEUTRON REACTION

REACTION

ENERGY (MEV)

1.000-02
3.000-02
1.000-01
2.000-0%
5.000-01
1.000+00
2.000+00
3.000+00
4£.000+00
5.000+00
6.000+400
7.000+00
8.00D+00
9.000+00
1.000+01
1.100+401
1.200+01
1.30D0+01
1.400+01
1.500401
1.600+01
1.700+01
1.800+01
1.900+01
2.000+01

ENERGY (MEV)

1.000-02
3.000-02
1.000-01
2.000-01
5.000-01
1.000+00
2.000+00
3.000400
4.000+400
5.000+00
6.000+00
7.000+00
8.000+00
9.000400
1.000+01
1.100+01
1.20D0+01
1.300+01
1.400:01
1.500+01
1.600+01
1.700401
1.800401
1.90D+01

COMPOUND
2,429D0+03
1.8440D+403
1.6060+03
1.4720+03
1.2610+03
1.2380+03
1.3520+03
1.5010+03
1.8130+03
1.894D+03
1.8090+03
1.765D+03
1.7960+03
1.8810+03
1.964D0+03
1.9950+03
1.990D+03
1.9710+03
1.9570+03
1.9450403
1.946D+03
1.9600+03
1.9800+03
1.993°+03
1.9920+03

Table 4.1.3

1989 02 29 N. YAMAMURO
CROSS SECTIONS
PRODUCTSUM DIRECT FREEQRATE
2.429D0+03 0.0 0.0
1.844D403 0.0 0.0
1.6060+403 0.0 0.0
1.4720+03 0.0 0.0
1.2610+03 0.0 0.0
1.238D0+03 0.0 0.0
1.3510+03 8.0270+01 0.0
1.5010+03 1.5890+02 6.8480-01
1.8130+03 2.2850+02 1.5250+00
1.894D+03 2.7160+02 2.8090+00
1.808D+03 2.724D+02 4.5170D+00
1.764D0+03 2.436D0+02 6.5570+00
1.7960+03 2.1220+02 8.799D+00
1.8810+03 1.8610+02 1.1140+01
1.9640+03 1.6520402 1.3430+01
1.9950+03 1.4990+402 1.5760+01
1.9900403 1.368D0¢02 1.8060+01
1.9731D+03  1.254D*02 2.034D+01
1.9570+03 1.1490+402 2,2590+01
1.9450403 1.0620402 2,472D+01
1.9460+03 9.935D0+01 2.7000+01
1.9600+03 9.3380+01 2.936D+01
1.979D+03 8.8334D0+01 3,1680+01
1.993D+03 8.3870+01 3.384P+01
1.992D0+03 7.9840+401 3.5880+01

GROUND STATE PRODUCTION CROSS SECTIONS (MB)

50125
4.6850-02
2.2080-01
5.3580-01
4.125D-01
5.6460-01
2.0000+00
1.7710+00
1.3200+00
1.3410+00
1.1080+400
8.1470-01
5.9740-01
4£.5190-01
3.5130-01
2.7210-01
2.0650-01
1.5950-01
1.2720-01
1.0540-01
8.980D0-02
7.8300-02
6.9680-02
6.2850-02
5.717D-02

50124
2.4050+03
1.8330+03
1.5990+03
1.4660+03
1.2560+03
1.230D0+03
1.3460403
1.4970+03
1.8100+03
1.892Db+03
1.8060+03
1.763D403
1.7940+03
1.7990+03
1.2320+03
8.056D+02
5.896D+02
4.6070402
3.8310+02
3.3450+02
3.028D+02
2.8100+02
2.6370+02
2.4610+02

50123

0000000000000

N

OCO0OO0DO0OO0OO0OO00ODO0OO0O0O

4.8520+01
4.703D402
7.3446D402
8.5190+02
9.4770402
1.022D403
1.0800+03
1.1290+03
1.1580403
1.1390+03
1.042p+03

50122

CX-E-X-K-X-X-N-N-N-N-N-N-N-N-N- NN

X -F-¥-N-N-N-N-N-N-N-N-N-N- - =]

6.3760-01
2.1270+01
9.2110401
2.233D+02
4,1680402

Output

ELIESE-GNASH JOINT PROGRAM (EGNASH2)

NEUTRON
2.405D+03
1.8330+03
1.5990+02
1.466D+03
1.2560403
1.2300+03
1.3460+03
1.4970+03
1.8100+03
1.8920+03
1.8060+03
1.7630+03
1.7940+03
1.9610403
2.6950+03
3.1830+03
3.3890+03
3.4800+03
3.5280+03
3.5520+03
3.604D+03
3.7180+03
3.8970+03
4.125p+03
4.338D+03

000000000 0QOO
[-X-N-N-N-N-N-N-N-N- N1

9.406D-10
3.3590-04
3.0660-04
6.1060-03
4.8100-02
2.0920-01
6.226D0-01
1.436D+00
2.8000+00
4.744014C0
7.2630400
1.011D+01

of EGNASH2
PROTON DEUTERON

6.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

9.4170-10 0.0
3.3470-06 0.0
3.0990-04 0.0
6.2360-03 1.6620-15

4.9750-02 1.1870-08
2.196D0-01 2.4320-05
6.7070-01 1.668D-03
1.5950+400 2.468D0-02

3.215D+00 1.4330-01
5.7100400 4.7290-01
9.3340400 1.074D+00
1.4120401 1.925D+00
2.0000+01 2.9590+00
49123 49122

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

1.6620-15 0.0
1.1850-08 0.0

2.3370-05 0.0

1.4300-03 0.0

1.7890-02 0.0

9.604D-02 0.0

3.2760-01 0.0

8.734D0-01 0.0

1.9570+00 0.0

ALFPHA

0000000000

9.072Dp-08
1.5930-06
&.7980-05
2.8480-04
1.084D-03
4.426D-03
1.6290-02
4.8550-02
1.1390-01
2.2450-01
3.8720-01
6.078D-01

DOO0OO0CO0OO0OO0O

0000000 O0OOO

8.0480-13
8.868D-11
3.0380-09
6.1440-08
1.0290-06
2.784D-05
1.4360-04
5.2990-04
2.085D-03
7.4480-03
2.065D0-02
4.389p-02
7.637D-02
1.1420-01

3.2890401
1.35650+01
8.5480400
7.571D+00
6.0930+00
8.354D+0D
8.2150+02
2.5410+03
4.2190403
5.3090403
5.7120+03
6.1970+03
6.9830403
7.6230+03
S.487D+03
4.1390+03
3.8690+03
3.9510+03
4.2050+03
4.546D403
4.903D+03
$.1700403
5.3830403
5.5170403
5.7790+03

O0.000QOOOOOOOOO

0DOO0OO0OO0OO0OOOOOOOO0LO

2.366D-13
1.556D-10
1.9630-08
7.0160-07
1.1280-05
2.2380-04
1.5700-03
5.5120-03
1.714D-02

“OOOO‘OOOOOOOOOOOOOOOOOOO

WOOODOOOOODO0OO0O0OOODODODOOOO0OO0O0O
o
v
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2.000+01

ENERGY (MEV)

1.000-02
3.000-02
1.000-01
2.000-01
5.000-01
1.00D0400
2.00D0+00
3.00D0+00
4£.000+00
5.000+00
6.000400
7.000+400
8.00D+00
9.000+00
1.000+01
1.100+01
1.200+401
1.300+01
1.400+01
1.500¢01
1,60D+01
1.700401
1.8004+01
1.900401
2.000+01

5.2180-02

2.3080 2

Table 4.1.3

9.004D+02

6.295D+02

ISOMER STATE PRODUCTION CRDSS SECTIONS (MBD

50125
2.4470+01
1.0350+01
4.5580+00
$.942D+00
4.4930+00
$.407D+00
3.6600+00
2.068D+00
1.59204+00
1.1950+00
9.0820-01
7.4870-01
6.3110-01
5.3450-01
4£.5850-01
3.8970-01
3.2950-01
2.7970-01
2.4060-01
2.0990-01
1.8600-01
1.6720-01
1.5210-01
1.3910-01
1.2720-01

0000000000000

ER-E-X-X-X-E-N-N-N- NN -]

3.2420+01
2,609D+02
4.5400+02
5.476D+02
5.6210+02
5.4990402
5.274D402
4.8920+402
4.2210402
3.428D+02
2.7210+02
2.0800+02

N

co0oDO0ODOOBOOO

- X-X-N-N-N- NN NN NN

1.1530~-12
8.3480-09
3.2820-06
1.301D-04
1.8490-03
1.039D-02
4.8120~02
1.585D0-01
4.1080~01
9.1040~01
1.7800+00
3.0320+00
4.441D400

OOOOOOOOOOOOOO?O
DY PRy “
- -X-E-X-X-X-X-E-N-N-E-N-N- -]

1.7310-11
9.4910-07
2.3870-04
46.8830-03
5.1800-02
2.0050-01
4.9110-01
9.389D-01
1.5730+00

(Continued)

1.290D+01

3.846D0+20

3.254D-08

1.4990-01

4.9780-02

&
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Table 4.2.1 Program for compilation of ENDF/B file 10

PROGRAM XTOB10.FOR PROGRAMMED BY N.YAMAMURO 1989-3-3

RADIOACTIVE CROSS SECTION DATA FILE 10 IN B-FORMAT EDITED DIRECTLY

FROM EGNASH OUTPUT

DIMENSION MA(12),MB(12),MAT(3),IZA{10),IMZA(10),NBT(3),E0(3),
INTP(3),EN(51),EM(51),XSEC(51,10),XMEC(51,10C}
DIMENSION IOZA(78),ILNO(78),EXI(78),ISZA(76),ITZA{23)

CHARACTER COM*A139

DATA MF,NO,NC,NR,LIS,ZZ/10,0,51,1,0,0./

DATA MAT(1),NBT(2),NBT(3),INTP/4,0,0,2,0,0/

DATA MA /1,2,3,2005,2006,1002,1003,2003,0,1001,2004,2002/
DATA MB /4,16,17,22,24,28,32,45,102,103,107,111/

DATA UMAS /931.5016/

DATA SMAS,PMAS,DMAS,AMAS/1.008665,1.007825,2.014102,4.002603/
DATA NIO,NIS,NIT /78,76,23/

DATA ISZA/
25055,26054,26056,26057,26058,27059,28058,28060,28061,28062,
28064,29063,29065,30064,30066,30067,30068,30070,
38084,38086,38088,40091,40092,40094,40096,42092,42094,42095,
42096,42097,42098,42100,46102,46104,46105,46106,46108,46110,
48106,48108,48110,48112,48114,48116,50112,50114,50115,50116,
50118,50120,50122,50124,51121,51123,
54124,54126,54128,54130,54132,54134,54136,55133,56130,56132,
56134,56138,
70168,70170,70171,70172,70173,70174,71175,72174,72176,73181/

DATA ITZA/
38087,35%089,40090,41093,45103,47107,47109,48111,48113,49113,
49116,50117,50119,
54129,54131,56135,56136,56137,
70176,72177,72178,72179,72180/

DATA I0ZA /

13026,21044,25052,26053,27058,27060,27062,29068,29070,30069,
30071,
38087,39089,39090,39091,40089,41091,41092,41093,41094,41095,
41097,41098,41099,42091,42093,
45103,45104,45105,45106,46107,46109,46111,47105,47106,47107,
47108,47109,47110,47111,47113,47115,47116,48111,48113,48115,
48117,49111,49112,49113,49114,49115,49116,49116,49117,49118,
49118,49119,49120,49120,49121,49122,49122,49123,49124,50113,
50117,50119,50121,50123,50125,51120,51122,51124,51124,
71178,73180,73182/

DATA EXI /
.2284,.2712,.3777,3.041,.0245,.0586,.0220,.7216,.1400,.4387,
.1570,
.3884,.9092,.6820,.5556,.5878,.1045,.1355,.0308,.0410,,2357,
.7434,.0840,.3653,.6530,2.425,
.0398,.1290,.1298,.1400,.2149,.1890,.1722,.0255,.0896,.0931,
.1095,.0880,.1176,.0598,.0432,.1000,.0810,.3962,.2636, .1810,
.1364,.5368,.1565,.3917,.1903,.3362,.1273,.2897,.3153,.0600,
.2000,.3114,.1000,.2000,.3136,.0100,.2200,.3200,.1900,.0774,
.3146,.0895,.0063,.0246,.0275,.0010,.1636,.0109,.0369,
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Table 4.2.2 ENDF/B file 10(!2%sn)

E = 12608.YAMAMURO.DATA DATE 89/03/15(WEDNESDAY) 11 19:00:54 PAGE 0045 sVIyaPQs

1.1000€+07 4.5400E~01 1.2000E+07 5.4760E-01 1.3000€+407 5,6210€-01450010 14 CUTAB1O
1.4000E+07 5.4990E-01 1.5000E+07 5.2740E-01 1.6000E+407 4&.8920E-01450010 16 CUTAB1O
1.7000E+407 4.2210€-01 1.3000E+07 3.4280E-01 1.9000E+07 «.7210E-01450010 16 cuTAB10
2.0000E+07 2.0800E-01 450010 16 CuTAB10
.0000E+00 .0000E+00 0 0 o 0450010 © CyYTAB10
5.0126E+04 1.2284E+02 o o 1 0450010 22 CUTAB10O
.0D00E+00-6.7657E+06 0 o 1 11650010 22 CuTAB1O
11 2 CuTAB10
6.8207E+06 .0000E+00 1.1000E+07 2.3660E-16 1.2000E+07 1.5560E-13450010 22 CuTAB1O
1.3000€+07 1.9630E~11 1.4000E+07 7.0160E-10 1.5000E407 1.1280E-08450010 22 CuTAB10
1.6000E+407 2.2380E-07 1.7000E+07 1.5700E-06 1.BO0COE+07 5.5120E-06450010 22 CUTAB*2
1.9000E+07 1.7140E-05 2.0000E407 4.9780E-05 450010 22 cuTAs10
.0000E+00 .0000E+00 0 0 0 0450010 © CuTAB10
5.0124E+06 1.2284E+402 1} o 1 0450010 24 cuTas10
.0000E+00-1.4519E+07 0 o 1 3450010 24 CUTAL10
3 2 CUTABLIO
1.4637E+07 .0000E+00 1.9000E+07 3,7650E-17 2.0000E+07 4.5370E-13450010 24 cuTAB10
.0000E+00 .0000E+00 0 0 o 0450010 0 CUTAB10
5.0124E+04 1.2284E+02 0 0 2 0450010 28 CUTAB1O
.0000E+00-9.8713E+06 0 o 1 11450010 28 CuTABLO
11 2 CUTAB10
9.9517E+06 .0000E+00 1.1000E+07 1,4620E-18 1.2000E+07 1.1850E-11450010 28 CUTAB10O
1.30006+07 2.3370E~08 1.4000€+07 1.4300E-06 1.5000E+07 1.7890E-05450010 28 CurTAB1O
1.8000E+07 9.6040E~05 1.7000E+07 3,2760E~04 1.8000E+07 8.7340E-04450010 28 CUTAB10
1.9000E+07 1.9570E-03 2.0000E+07 3.8460E-03 450010 28 CUTAB10
.0000E+00-1.0191E+07 0 1 1 10450010 28 CUTABIO
10 2 CUTAB1O
1.0274E+07 .0000E+00 1.2000E+07 1.7310E-14 1.3000€+07 9.4910E-10450010 28 CUTAB10O
1.4000E+07 2.3870E~07 1.5000E+07 &.8830E-06 1.6000E+07 5.31800E-05450010 28 CUTABIO
1.7000€+07 2.0050€~04 1.8000E+07 4.9110E-04 1.9000E+07 $.3890E-04450010 28 CuTAB10
2.0000E+07 1.5730€-03 450010 28 CUTAB1O
.0000E+00 .0000E+00 0 0 0 0450010 0 CuTAB1O
5.0124E404 1.2284E+02 0 0 1 04650010 32 CuTAB10
.0000E+00~1.8122E+07 0 0 1 2450010 32 CuTAB10
2 2 CUTABIO
1.8270€407 .DOOOE+00 2.0000E+07 3.2540E-11 450010 32 CuTAB10
.0000E+00 .0000E+00 o o o 0450010 0 CUTAB10O
5.0124E+04 1.22B4E+02 0 ¢ 2 0450010103 CUTAB10
.0000E+00~6.6164E4+06 0 0 1 14450010103 CUTAB10
14 2 CUTAB10
6.6703E406 .0000E+00 8.0000E+06 9.4060E-13 9.0000£+06 3.3590E-09450010103 CuTAB10
1.0000E+07 3.0660E-07 1.1000E+07 6.1060E-06 1.2000E+07 4.8100£-05450010103 CyYTABIO
1.3000E+07 2.0920E~04 1,4000E+07 6.2260€-04 1.5000E+07 1.4360E-03450010103 CUTAB10O
1.4000E407 2.8000E-03 1.7000E+07 4.7440E-03 1_B0O00E+07 7.2630E-03450010103 CuTAB1O
1.9000E+07 1.0110€6-02 2.0000E+07 1.2900£-02 450010103 CuTAB10
.0000E+00-4.B064E+06 0 4 1 14450010103 CUTAB10
14 2 CuTAB10
6.8618E+406 .0000E+00 £.0000E+08 1.1530E-15 9.0000E+06 &.3680E-12450010103 CUTABIO
1.0000E+07 3.2820E-09 1.1000E+07 1.3010E-07 1.2000€+07 1.6490E-06450010103 CuTABi0
1.3000E+07 1.0390E-05 1.4000E+07 4.81206-05 1.5000E+07 1.S5850E-04450010103 cuTAB10
1.8000E+07 4.1080E-04 1.7000E¢07 9.1040E-04 1,8000£+07 1.7800E-03450010103 cyTABIO
1.9000E+07 3.0320€-03 2.0000€+407 4.6410E-03 450010103 CuTAB10
.0000E+00 .0000E+00 0 0 0 0450010 O CUTAB1Q
S.0124E+04 1.2284€+02 0 0 1 0450010107 CuTAB10
.0000E+00-1.7554E+06 0 0 1 16450010107 CUTABIO

E = J2608.YAMAMURO.DATA DATE 89/03/15(WEONESDAY) TIME 19:00:54 PAGE 0045

621-68 W-143V[
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43 Z7408, 9, 100KMEN

RiE T~/ trEMR>— 513, ENDF/B-V 72—-=5 bD7 74108, 9, 10D
BERic®UT, RHOAITNBMFACOM—MT780,X13 4.2 TH~/ * XTOBI0'2~F%H
WT 774 0 {tET -1

77408 T}, AR, BHUEKOHET - 7 RUBRSHEBRMONR 7~ 7 kb 3,
BBEERETOERE (RBE )O¥RM - T1 /= -F07 -8 55D ICRAENERT
~—SDOBMARDIEE (N RF ) BBLohsb. 7405, BRLHERKFT -7 10
IXBIOKEZSHTVWA (Ne=0)D, & (No=1)»E2EMTNEBRIEET S, No=1D
BAE, ZMTAMTNOFile 3074220 i LM EMELIZ LEE2RT.

Zr 409 Tidmultiplicity 5250 T, 7740307 - % &R LN R
s B,

774 00TR, BEEMERZOLONEIONEM, 7,4 098L7 >4 VI0ETEM
DFNLENBLETD %,

KRR ER T — 5D 7 7 A MR E - TR, BBIRE > TROLHIUERD
Foht, Wb, 2)ENOBESICEMETIMTND 7y AL 2RUF3DF-—5EEbILT
A nb%EiT->Th B,

1) 77409, 10%@MHL/IH%#&E: Cu,Zr ,Nb,Mo ,Ag,Cd,In,Sn,Sb,Ta

2) 77408, 9%HHLAHKE: Ni,Eu,Gd

) ZrAv9DAEBALIHE W
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RAERUEMEEFEICBI 3G TREICN > TET IMARZEBOEREFM T 5701
3, BREMLMERE T -7 7 2 1 VOBBHELETH 5. MG~ ht: [HHHENERF
— 57 A N{ERR] EVEEF KT A6E, LEZOBSKEVTEDSHIFED—DTH 3.

BEHMER T s IBRBRHELEL, HAEECERBEANB LT 360 T, EKIGH
HEOHE FME I TOEBECETORVKDH S, CO/IHDRRDGNASHI—-FDH %S
BLTOTREARROUNESANAERICRZEBIGohTE 0, TLTEEROIEEL
D##E L TELIESE-GNASH#A 707 5 40K RB%¥ D0, R t@HEOHELE
WL, YFEOBVF-sMEABE L, SSKAFEIRSLHNEHELNE TS ENDF/B
74a—-7o bDT7 7 A NERBEE 1226, TOT A0kl DEELRBE N,
o774 i-picHFiclREEINI:-2 -8, BEANEMERAE X7 6%
SINCROS-I(HMATEHEODTTHZOEHIH ATV 5,

BEBOEETSH, FEEREZNESTOR-2 NEMSEONAEKERF -7 LOREATR
WRBSHE VR TFLAOPTHWOSNEE T A~ 7DOREH LB CLEREAL L TE
CHhBHFHEDOT— s FRAIKEEH L LTEHEEZEA TS, T LB JENDL-3 DA
ZrAnEOHKE—HEBEELAFMET DL H 5,

WA EBROREEBH TE K, KTHREDOHK 4000~8000&0 5, #-T, bhivoho
EE QB OV ELALEELZONE, LrL, BE2HEDFERI-THE - FMioFE
KL ORBLAER S LENTE, ZOENABLMICK L TELILVWALEOEZ LML,
T, 77 A0MLOBRRBROBOCENTE, THLTZOHLID BERBVTHREDNK, K
KHEEEF—4 774 viTRUBL S AR EMEEFT— 5 7 > A VORENSAFTE 2
boLtEDLI S,

2 2

KELEDOETICH:-T, BEFHBEEF- 7t 5 —ohlEHE, KB £, SAE—,
EREEOFERICIE, HEBOER, MET-70BR%E BEFORTAEHAM HETHE W,
%7, JENDL-3 @EI/v—T7DE 42,5, JENDL-3 21D R EFT I, F
-, BFHF -5y -—0BEBRERE, #7727 vORBROHE LFEMic>0TT
BhEWIE W, CZiREBDOH A ICREBEELRFT 50
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Input-Format Version I", (SINCROS-I), JAERI-M 88-140 (1988) (in
Japanese).
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tical Model", JAERI 1224 (1972).
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ear-Model Code for Calculation of Cross Sections and Emission Spectra".
LA-6947 (1977).
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it & BIERIE Y = b

BB LMERT —5 7 » 1 VIBEREFTHIRELIN TV 35, 7K, BKE, SEFOD
BMEMHOBSRLORENIMETH 5. HAMLRIEOBIIHERICE, TERUERBOYE
BRECLI2MFHLORRNLETH S, CZTE, 0-20MeVOhHETFic L 3FEFHEHEOK
HEFHLZANELTRGERIRL, RIGYRX FEER L, ZOY X MNIRBIREHICDONT
bHELETLIANH LY, S5HORIEY 2 FDFERDIHICLITILIET.

RIGOBIROBWMEFICBAL TROBEEL B /<,

() RGOl 0 fEid 18MeV LITEL, RIGOEH I,

(n,r), (n,n)m,(n,3n),(n,p), (n,a),(n,d),(n, t), (n,h), (n,np)
(n,na), (n,nd), (n,nt), (n 2p)
ICIRET 5,

2 BEZASKTVWARFEMERUZOFORMMOLELREILTENRET 2, Gt
2T, FPRUERELE W, Fya bt -, RHBRAOREIZ OPHEBHILRIETDH
BIBEICIREH B,

BFEMBPOoETERVURHYOLE S Table A1 KB B, ZhitE S HRT
FEOEEE % Table, A.2 KiRT,
B EMEZEOEELIE, 1dLULEOLDICHECVBREELE

FFHFERETOEEBOWE, BERYLILLOEN, FH, RPoBBzyr—1 L
KRLEBZ¥BHOESHRICN D, BEORBIFTRIWNR LG 5T IFG,

a. EEEK

BEIM D SOBHERESELDOTRIGRRE S N, XBHMESMLLT O K% Hx
LD,

b. RF, EHAR

FELEE%, HHEOEPARTOHBAHEKTIOTIJEEULOKEBAMEL T 5,

LWR T2 Co—60 it d 2HMBETEL %,

c. FEFIERE
BEATHhOSERICBELHEELALIVOERFREOKRBLMEL T 5,

YRy BELUELOBEENR LT 5,

d. BEMORPLR
EEMI0yULOKEANETH S, Co—60 F&HMBEICLAL TRV,

e. EBHIARRRELEBOHABEMBIBEEORFIETRFPILLEBDTH SN, KME
FTEMn-56 (285M) BN~ S BERH LENKE L CORMODER S &4 B,

LlEoBEBTHNORELUATII¥RENE 1 d UEOBBILERRIEOBEEENE V.

Table A.3 ¥ Table A.2 DBEEE 1, 20XKLX-HVT, ¥BPW1I1dULOREEY R b

LicboThb, WISOREE2ESATVS, ZOHIIBABYDAD 7~ Fit X O, o)W
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HENHEL, ThECTHRELLZLDTHD, 3 - FDOF— 5 ~X- 23, isomerkt g
LEFUIIENSDERH LD, RIED QIEII Wapstra—-BosRUFEH, |LH, TwmoHERLAR
ARV TV B,

Table A.3 BFHKTL2TIRULSEHEL, EBMEEST S, thoid

I (n,m)YmRIEXEEFHLTHL,

2. BHREEHNTHINZORBIRL-TRVFHORKIERTIBEEN D H B,
#Z 1, Fe-54(n,2n)Fe-53(851m),Mn-53(3.7x10% ) &THB. COBED
mEG, REGEDY R % Table A4 IT/IT 3,

3. WMEUMPRFATRE D PUHTHEEISIKEVBERI I SKPHEFRIGICE » THRHEEDOHK
BAEAERTIOTHEE 7 »r 1 VEREMRLORIEOEDILENH S,

4. AR N Fo—-7HBIL-T, EEREALBERCRBET I ILEN S B,
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Table A.1 Major and Minor Elements of Reactor Materials

Material Major Impurity
Elements Elements
Zircaloy lr Sn, Nb, Cr, Fe, Ni, C, Hf, Pb, O, Si, Ta, W
SUS Cr,Fe,Ni,Hn c, N, 0, Al, Si, P, S, Ti, Co, Cu, Nb, Mo, Snm,
W
Magnox Mg Al, Be, Zr, Mn
Al-alloy Al Mg, Si, Ti, Cr, Mn, Fe, Cu, Zn

Concrete H,C,0,Si,Ca,Ba Na, Mg, Al, P, S, K, Fe, Sr, Sm, Eu

Control material :
B,C,Ag,Cd,In,HEf,Gd
Others : Ar(FBR cover gas), Ga, Ge, As(flux monitor), Sb(neutron source)

Fusion Reactor Materials (including potential materials)
Major elements : H, He, Li, Be, B, C, N, O, F, Al, Si, Ca, Ti, V, Cr, MNn,
Fe, Ni, Cu, Sn, Ba, W, Pb
Minor elements : Zr, Nb, Mo, Pd, Ag, Cd, Eu, Gd, Tb, Dy, Ho, Er, Tm, Hf,
Ta, Re, Os, Ir, Bi

Table A.2 Requirement Priorities of Material Activation Cross Sections

Z/NUC PRIOR. Z/NUC PRIOR. Z/NUC PRIOR. Z/NUC PRIOR. Z/NUC PRIOR

1 H 1 18 AR 1 35 BR - 52 TE - 69 TM 2
2 HE 2 19 K 2 36 KR - 53 1 - 70 YB -
3 LI 1 20 CA 1 37 RB - 54 XE - 71 LU -
4 BE 1 21 SC - 38 SR 2 55 CS - 72 HF 1
5 B 1 22 TI 1 39 Y 2 56 BA 1 73 TA 1
6 C 1 23 V 1 40 ZR 1 57 PR - 74 W 1
7 N 1 24 CR 1 41 NB 1 58 CE - 75 RE 1
8 O 1 25 MN 1 42 MO 1 58 PR - 76 0S 2
9 F 2 26 FE 1 43 TC - 60 ND - 77 IR 2
10 NE - 27 CO 1 44 RU - 61 PM - 78 PT -
11 NA 1 28 NI 1 45 RH - 62 SM 2 79 AU -
12 MG 2 29 CU 1 46 PD 2 63 EU 1 80 HG -
13 AL 1 30 ZU 2 47 AG 1 64 GD 1 81 TL -
14 SI 1 31 GaA 2 18 CD 1 65 TB 2 82 PB 1
15 P 2 32 GE 2 49 1IN 1 66 DY 2 83 BI 1
16 S 2 33 AS 2 50 SN 1 67 HO 2

17 CL 2 34 SE - 51 SB 1 68 ER 2

) Based on the discussions at Nuclear Data Center, JAERI, Aug., 1988
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HALF-LIFE

Activation Reactions for Important Materials

Q-VALUE

(T > 1 d)

THRESHOLD

Table A.3
TARGET REACTION
1-H - 2 {N:Q)
2-HE- 3 {N:P)
3-LT- 6 (N:A)
3-LI- 7 (N:N,A)
4-BE- 9 (N:G)
5-B - 10 (N:P)
5-B - 11 (N:D)
5-B - 11 (N:N,P)
6-C - 13 (N:G)
6-C - 13 (N:A)
7-N - 14 (N:P)
7-N - 15 (N:D)
T-N - 15 (N:N,P)
8-0 - 16 (N:H)
8-0 - 17 (N:A)
8-0 - 18 {N:N,A)
11-NA- 23 (N:2N)
12-MG- 24 {(N:T)
13-AL- 27 (N:2N)
14-S1- 28 (N:T)
15-P - 31 {N:G)
16-8 - 32 (N:P)
16-8 - 33 (N:P}
16-S - 33 {N:D)
16-S - 33 (N:N,P)
16-S - 33 {N:2P)
16-S - 34 (N:G)
16-8 - 34 {N:D)
16-8 - 34 (N:T)
16-5 - 34 {N:1)
16-5 -~ 34 {N:N,P)
16-8 - 36 {N:2N)
16-S - 36 {(N:N,A)
17-CL- 35 (N:G)
17-CL- 35 (N:P)

DAUGHTER
1-H - 3
1-H - 3
1-H - 3
1-H - 3
4-BE- 10
4-BE- 10
4-BE- 10
4-BE- 10
6-C - 14
4-BE- 10
6-C - 14
6-C - 14
6-C - 14
6-C - 14
6-C - 14
6~C - 14

11-NA- 22

11-NA- 22

13-AL- 26

13~-AL- 26

15-P - 32

15-pP ~ 32

15-P - 33

15~-P - 32

15~-P - 32

14~SI- 32

16~5 - 35

15~-P - 33

15~-P - 32

14~SI1- 32

15-P - 33

16~8 - 35

14-8I- 32

17-CL- 36

16~S -- 35

+1.26E+401Y
+1.2G6E+01Y

+1.26E+01Y
+1.26E+01Y

+1.63E+06Y

+1.63E+06Y
+1.63E+06Y
+1.63E+06Y

+5.83E+03Y
+1.63E+06Y

+5.83E+03Y
+5.83E+03Y
+5.83E+03Y

+5.83E+03Y
+5.83E+03Y
+5.8B3E+03Y

+2.65E+00Y
+2.65E+00Y
+7.33E+05Y
+7.33E+05Y
+1.43E+01D

+1.43E+01D
+2.53E+01D
+1.43E+01D
+1.43E+01D
+3.36E+02Y
+8.73E+01D
+2.53E+01D
+1.43E+01D
+3.36E+02Y
+2.53E+401D
+8.753E+01D
+3.36E+02Y

+3.06E+05Y
+8.75E+01D

+6.258E+00
+7.640E-01

+4.787TE+00
-2.463E+00

+6.812E+00

+2.265E-01
-9.003E+00
-1.123E+401

+8.177E+00
-3.832E+00

+6.263E-01
~-7.974E+00
~-1.021E+01

-1.462E+01
+1.832E+00
-6.227E+00

-1.241E+01
-1.562E+01
-1.305E+01
-1.616E+01
+7.929E+00

-9.257E-01
+5.383E-01
-7.350E+00
-9.568E+00
-8.9989E+00
+6.991E+00
~-8.658E+00
-1.250E+01
-1.269E+01
-1.088E+01
~-9.880E+00
-8.998E+00

+8.583E+00
+6.236E-01

+0.000E+00
+0.000E+00

+0.000E+Q0Q
+3.287E+00

+0.000E+00

+0.000E+00
+9.909E+00
+1.236E+01

+0.000E+00
+4.218E+00

+0.000E+00
+8.548E+00
+1.094E+01

+1.567E+01
+0.000E+00
+6.676E+00

+1.298E+01
+1.634E+401
+1.356E+01
+1.679E+01
+0.000E+00

+9.548E-01
+0.000E+00
+7.582E+00
+9.869E+00
+9.283E+00
+0.000E+00
+8.923E+00
+1.289E+01
+1.309E+01
+1.121E+C1
+1.017E+01
+9.283E+00

+0.000E+00
+0.000E+00
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Table A.3 (Continued)

HALF-LIFE

Q-VALUE

THRESHOLD

{N:2N)
{N:P)
(N:2P)
(N:P)
(N:D)

(N:N,P)

DAUGHTER
15-P - 33
15-P - 32
16-5 -~ 35
17-CL- 36
16-5 - 35
15-P - 33
18-AR- 37
17-CL- 36
16-5 - 35
18-AR- 39
17-CL- 36
16-S - 35
18-AR- 37
18-AR- 39
18-AR- 389
18-AR- 37
17-CL~- 36
18-AR- 37
18~-AR~ 39
18-AR- 39
17-CL- 36
18~AR- 39
18-AR- 39
20-CA- 41
18-AR- 37
18-AR- 39
18-AR- 38
20-CA- 41
18-AR- 38
18-AR- 42
20-CA~ 45
18-AR- 42
20-CA- 47
20-CA- 45
18-AR- 42
20-CA- 47
21-5C- 46
20-CA- 45
21-SC- 44M
21-SC~ 46
21-SC- 44M
20-CA- 45
21-SC- 47
21-SC-~ 486
20-CA- 45
21-SC- 46

+2,53E+01D
+1.,43E+01D
+8,75E+01D
+3.06E+05Y
+8.75E+01D
+2.53E+01D

+3.50E+01D
+3.06E+05Y
+8.75E+01D
+2.74E+02Y
+3.06E+05Y
+8.75E+01D
+3.50E+01D
+2,.74E+02Y

+2,74E+02Y
+3.50E+01D
+3.06E+05Y
+3.50E+01D
+2.74E+02Y
+2.74E+02Y
+3.06E+05Y
+2.74E+02Y
+2.74E+02Y

+1.05E+05Y
+3.50E+01D
+2.74E+02Y
+2.74E+02Y
+1.05E+05Y
+2,74E+02Y
+3,.35E+01Y
+1.64E+02D
+3.35E+01Y
+4.54E+00D
+1.64E+02D
+3.35E+01Y
+4.54E+00D

+8.38E+01D
+1.64E+02D
+2,44E+00D

+8.38E+01D
+2.44E+00D
+1.64E+02D
+3.35E+00D
+8.38E+01D
+1.64E+02D
+8.38E+01D

~-9.539E+00
+9.363E-01
-9.781E+00
-1.029E+01
-1.603E+01
-7.848BE+00

+8.796E+00
+9.772E-02
~-7.876E+00
+6.593E+00
~-1.205E+01
-2.150E-01
~-1.183E+01
-9.866E+00

+2.256E-01
-9.724E+00
+1.377E+00
~-1.598E+01
-5.360E+00
-7.578E+00
-6.426E+00
-9.184E+00
-1.544E+01

+8.370E+00
+1.761E+00
~-8.104E+00
+3.536E-01
-1.146E+01
-7.592E+00
-1.049E+01
+7.418E+00
-1.390E+01
+7.290E+00
~-1.038E+01
-1.113E+01
-8.923E+00

+8.754E+00
+5.383E-01
-1.159E+401

~1.579E+00
-1,345E+01
-9.809E+00
+1.830E-01
-8.246E+400
-1.097E+01
-1.046E+401

+9.831E+00
+0.000E+00
+1.006E+01
+1.058E+01
+1.650E+01
+8.088E+00

+0.000E+00
+0.000E+00
+8.103E+00
+0.000E+00
+1.239E+01
+2.212E-01
+1.215E+01
+1.012E+01

+0.000E+00
+9.989E+00
+0.000E+00
+1.641E+01
+5.499E+00
+7.774E+00
+6.607E+00
+9.421E+00
+1.584E+01

+0.000E+00
+0.000E+00
+8.313E+00
+0.000E+00
+1.174E+01
+7.788E+00
+1.074E+01
+0.000E+00
+1.424E+401
+0.000E+00
+1.061E+01
+1.140E+01
+1.014E+01

+0.000E+00
+0.000E+00
+1.185E+01

+1.614E+00
+1.376E+01
+1.003E+01
+0.000E+00
+8.427E+00
+1.122E+01
+1.069E+01



TARGET

25-MN-

26-FE-
26-FE-
26-FE-
26-FE-
26-FE-
26-FE-
26-FE-
26-FE-
26-FE~-

27-CO-
27-CO-
27-CO-

28-NI-
28-NI-
28-NI-
28-NI-
28-NI-
28-NI-
28-NI-

50
50
50
50
52

54
54
54
54
54
54
56
56
58

59
59
59

58
58
58
58
58
58
58

REACTION

{N:

{N:
(N:
(N:
(N:
tA)

:N,P)
(N:
(N:
(N:

(N

(N:
P)
(N:

(N:
:P)
(N:
{N:
(N:
(N:
(N:

(N

N, P)
1 2N)

2N)

G)
P)
D)
T)

2N)
G)

G)
2N)
G)
T)
A)

2N)
N,P)
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Table A,3 ( Continued )

DAUGHTER
21-SC~ 48
21-SC- 47
21-SC- 486
20-CA- 45
21-SC- 47
20-CA- 47
21-SC- 48
21-8C- 47
20-CA- 47
21-5C- 48
21-SC- 47
20-CA- 45
21-SC- 48
20-CA- 47
21-SC- 48
21-8C- 47
23-V - 49
21-SC- 46
21-SC- 48
21-SC- 47
24-CR- 51
23-V - 49
23-V - 48
23-V -~ 49
24-CR- 51
25-MN- 54
26-FE- 55
25-MN- 54
25-MN- 53
25-MN- 52
24-CR- 51
25-MN- 53
25-MN- 54
26-FE- 355
26-FE- 59
27-CO- 60
26-FE~ 59
27-CO- 58
28-NI- 59
27-CO- 58
27-CO- 57
27-CO~ 56
26-FE- 55
28-NI- 57
27-CO- 57

HALF-LIFE

+3.

+2

+3.
+3.
.59E+00D

+5

+2.
+3.
+3.
.7T8E+00Y
.45E+01D

+2
+4

+5.
+4,
.08E+01D

+7

+7.
.08E+01D
.7T2E+02D

+7
+2

+7.
+2.
+1.
+2.

.82E+00D
.35E+00D
.38E+01D
,64E+02D
.35E+0CD
.54E+00D
.82E+00D
.35E+00D
.54E+00D
.82E+00D

35E+00D

.64E+02D
.82E+00D
.54E+00D

82E+00D

.35E+00D

30E+02D

.38E+01D
.82E+00D
.35E40°D

.77E+01D
.30E+02D
.60E+01D
.30E+02D
.77E+01D

12E+02D

. T8E+00Y

12E+02D
81E+06Y

77E+01D
81E+06Y
12E+02D

3TE+00Y
45E+01D

63E+04Y

7T1E+401D
T8E+00Y
49E+00D
T2E+02D

Q-VALUE

-3.200E+00
-9.226E+00
-1.360E+01
-2.020E+00
~-1.144E+01
-1.264E+01
-9.127E+00
-1.110E+01
-1.306E+01
-1.134E+01
-1.736E+01
-1.016E+01
-1.380E+01
-3.427E+00

-1.157E+01
+7.658E-01
-9.312E+00
-9.880E+00
-2.049E+00
-1.029E+01

+9.265E+00
-7.350E+00
-1.265E+01
~-9.568E+00
-1.203E+01

-1.022E+01

+9.294E+00
+9.772E-02
-6.625E+00
-1.241E+401
+8.510E-01
-8.843E+00
~-1.191E+401
-1.119E+01
+6.579E+00

+7.503E+00
-7.693E-01
-1.043E+01

+8.995E+00
+4.104E-01
-5.943E+00
-1.106E+01
+2.898E+00
-1.220E+01
-8.160E+00

THRESHOLD

+1

+0.
+0.
+6.
.265E+01

+1

+0.
+9.
+1,.
+1.
+0.

+0.
.825E-01
L062E+01

+17
+1

+0

+0.
.048E+00

+6

+1.
.000E+00

+0

+1.
+8.

.267E+400
.425E+00
.390E+01
.065E+00
.169E+01
.291E+401
,318E+00
.134E+01
.334E+01
.158E+01
.T73E+01
.039E+01
.409E+01
.501E+00

.182E+01
.000E+00
.504E+00
.010E+01
.092E+00
.051E+01

.000E+00
.502E+00
.292E+01
.765E+00
.226E+01

.041E+01

000E+00
000E+00
752E+00

000E+00
011E+00
214E+01
139E+01
000E+00

000E+00

.000E+00

000E+00
126E+401

241E+01
305E+00



TARGET

70
70
72
73
73
74
76

75
75

REACTION

:N,T)
N, A)

tH)
:N,A)

1 @)
1 2N)
1 2N)
1 2P)
t3N)
:H)
:N,A)

:G)
1 2N)
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Table A. 3 ( Continued )

DAUGHTER
27-CO- 56
27-CO- 60
27-CO- 58
28-NI- 59
26-FE- 59
27-CO- 60
26~-FE~ 59
27-CO- 60
26-FE~ 60
28-NI- 63
27-CO- 60
26-FE~ 60
26-FE- 59
28-NI- 63
26-FE- 60
28-NI- 63
27-CO- 60
28-NI- 63
28-NI- 63
30-ZN- 865
28-NI- 63
28-NI- 63
30~ZN- 65
29-CU~ 67
28-NI- 63
28-NI- 66
29-CU-~ 67
28-NI- 66
29-CU- 67
29-Cu- 67
28-NI- 66
29-CU~- 67
29-CU- 67
32-GE- 71
32-GE- 69
32-GE~- 71
30-2ZN- 72
32-GE- 71
30-ZN~- 72
30-2ZN- 72
33-A8~ 76
33-AS- 74

HALF-LIFE

+1.
.63E+00D

+1

+1.
.94E+00D

+1

+1.
+1.
.94E+00D

+1

+1.
+1.

.71E+01D
.37E+00Y
.08E+01D
.63E+04Y

45E+01D

.37E+00Y
.45E+01D
.3TE+00Y
.53E+06Y
.02E+02Y
.37E+00Y
.53E+06Y
.45E+01D
.02E+02Y
.53E+06Y

.02E+02Y
.37E+00Y
.02E+02Y
.02E+02Y

.44E+02D
.02E+02Y
.02E+02Y
.44E+02D
.58E+00D
.02E+02Y
.28E+00D
.58E+00D
.28E+00D
.58E+00D
.58E+00D
.28E+00D

.58E+00D
.58E+00D

14E+01D
14E+01D
14E+01D
94E+00D

10E+00D
78E+01D

Q~-VALUE

+7.
~1.
.073E+01

-1

-9.
~1.
~1.
.492E+00

-7

+7.
.024E+01

-1

.731E+01
.020E+00
.149E+01
.137E+01
.031E+01
.634E+00
.042E+01
.852E+00
.283E+00
.849E+00
.196E+01
.215E+01
.282E-01
.639E+00
.075E+00

.373E-01
.T32E+00
.615E+00
.487E+01

.986E+00
.981E+00
.272E+00
.105E+01
.256E-01
.T78E+00
.359E+00
.762E+00
.085E+01
.980E+00
.719E+01
.957E+00

.871E+00

247E+00

418E+00
153E+01

653E+00

751E+01
214E+01

332E+00

THRESHOLD
.7T63E+01
.054E+00
.169E+01
.157E+01
.048E+01
.7T63E+00
.060E+01
.002E+01
,439E+00
.000E+00
.216E+01
.236E+01
.355C -01
.7T93E+00
.211E+00

+0

.000E+00
.000E+00
.753E+00
.511E+01

.000E+00
.093E+00
.000E+00
.122E+01
.000E+00
.854E+00
.487E+00
.B79E+00
.101E+01
.013E+01
.745E+01
.048E+00

.005E+00

.

+1.
.089E+01
.788E+00

+1
+9
+1
+1
+7

326E+00

.000E+00

170E+01

.7T76E+01

.231E+01
.597E+00

+0.
+1,038E+01

000E+00



TARGET

38-SR-~
38-SR-
38-SR-
38-SR-
38-SR-
38-SR-
38-SR-
38-SR-
38-SR-
38-SR-
38-SR-
38-SR-
38-SR-
38-SR-
38-SR-
38-SR-

39-Y
39-Y
39-Y
39-Y

40~ZR-
10-ZR~-
40-ZR~
40-ZR~-
40-2R-
40-ZR~
40-ZR-
40-ZR-
40-ZR-
40-ZR~
40-ZR~
40-ZR-
40-ZR~-
40-ZR-
40-ZR~
40-2ZR-
40-ZR-
40-~ZR-
40-ZR-
40-ZR-
40-~ZR-
40~ZR-

41~-NB-
41~NB~-
41~NB-
41~NB-
41~NB-

REACTION

(N:
{N:

(N:!

{N:
(N:
(N:
(N:

{N:
{N:

(N:
(N:
(N:
(N:
{N:
(N:
(N:

(N:

(N:
(N:

(N

JAERI-M 89-129

Table A.3 { Continued )

DAUGHTER
38-SR- 85
37-RB- 84
37-RB- 83
36-KR- 81
38-SR- 83
37-RB- 83
37-RB- 86
37-RB- 84
38-SR- 85
36-KR- 85
37-RB- 86
36-KR- 85
37-RB- 86
38-SR- 89
37-RB- 86
36~-KR- 85
39-Y - 90
38-SR- 89
37-RB- 86
39-Y - 88
39-Y - 90
39-Y - 88
40-ZR- 89
39-Y - 88
38-SR- 89
39-Y - 91
39-Y - 90
38-SR- 89
39-Y - 90
38-SR- 90
40-ZR- 93
39-Y - 91
39-Y - 90
38-SR- 90
38-SRkR- 89
39-Y - 91
39-Y - 90
40~ZR- 95
40-ZR- 93
39-Y - 91
38-SR- 90
40-ZR- 95
41-NB- 94
40-ZR- 93
39-yY - 91
39-Y - 90
41-NB- 92

HALF~LIFE

+6.48E+01D
+3.29E+01D
+8.62E+01D
+2.17E+05Y
+1.35E+00D
+8.62E+01D
+1.87E+01D
+3.29E+01D
+6.48E+01D
+1.09E+01Y
+1.87E+01D
+1.09E+01Y
+1.87E+01D
+5.05E+01D
+1.87E+01D
+1.09E4101Y

+2.67E+00D
+5.05E+01D
+1.87E+01D
+1.07E+02D

+2.67E+00D
+1.07E+02D
+3.27E+00D
+1.07E+02D
+5.05E+01D
+5.85E+01D
+2.67E+00D
+5.05E+01D
+2.67E+00D
+2.96E+01Y
+1.56E+06Y
+5.85E+01D
+2.67E+00D
+2.96E+01Y
+5.05E+01D
+5.85E+01D
+2.67E+00D
+6,40E+01D
+1.56E+06Y
+5,85E+01D
+2.96E+01Y
+6.40E+01D

+2.07E+04Y
+1.56E+06Y
+5.85E+01D
+2.67E+00D
+3.56E+07Y

Q-VALUE

+8.
.013E-01

-1

-6.
+2.
.197E+01
~8.
-9.
-1.
-1.
-9.
-7.
.025E+01

-1

-9.
+6.
-1.
.B35E-01

-7

+6.
-6.
+7.
~1.

-1

-1.
~1.
~1.
-9,
-7.
.469E+00

-6

-8.
-8.
-8.
+6.
-7.
-8.
-9.
+3.
-9,
.510E+01

+6

-8.
-1.
.754E+00

-3

-7.

+7.
+7.
-7.
.930E+00

+4

-8.

526E+00

711E+00
T27E+00

928E+00
683E-01
163E+01
147E+01
539E+00
180E+00

387E+00
366E+00
203E+0C1

863E+00
982E-01
08%E-01
146E+01

.494E+00

134E+01
197E+01
760E+01
070E+00
409E-01

544E+00
686E+00
459E+00
735E+00
165E+00
843E+00
383E+00
395E+00
383E+00

465E+00
203E+00
585E+01
848E+00
233E+00
089E-01
706E+00

814E+00

THRESHOLD

+0.
.025E-01

+1

+6.
+0.
.212E+01

+1

+9.
+9.
+1.
+1.
+9,.
.264E+00

+7
+1

+9.
.000E+00

+0

+1.
+7.

+0.
+7.
+0.
.159E+01

+1

+1

+1.
.211E+01
.780E+01

+1
+1

+9.
+7.
+6.
+8.
+8.
+8.
+0.
.245E+00

+7

+8.
+9.
+0.
+9.
.527E+01

+1

+0.
+8.
.603E+01

+1

+3.
+7.

+0.
+0.
.791E+00

+7

+0.
+8.

000E+00

792E+00
000E+00

037E+00
797E-01
177E+01
161E+01
652E+00

037E+01
507E+00

217E+401
928E-01

000E+00
062E-01
000E+00

.511E+00

147E+01

173E+00
491E-01
542E+00
641E+00
784E+00
554E+00
000E+00

942E+00
488E+00
000E+00
487E+00

000E+00
292E+00

796E+00
931E+00

000E+0QQ
O00E+(O

0O0OE+00
911E+00



TARGET

41-NB- 93
41-NB~ 93
41-NB~ 93
42-MO- 92
42-MO~ 92
42-MO- 92
42-M0- 92
42-MO- 92
42-MO- 92
42-MO~ 92
42-MO- 92
42-MO~ 92
42-MO- 94
42-MO- 94
42-MO- 94
42-MO~ 94
42-MO- 941
42-MO- 914
42-MO- 94
42-MO- 94
42-MO~- 94
42-MO- 95
42-MO- 95
42-MO- 95
42-M0- 95
42-MO- 95
42-MO- 95
42-MO0- 95
42-MO- 95
42-MO- 96
42-MO- 96
42-MO- 96
42-MO- 96
42-MO- 96
42-MO- 96
42-MO- 96
42-MO- 96
42-MO- 97
42-MO- 97
42-MO- 97
42-MO- 97
42-MO- 97
42-MO-~ 97
42-MO~ 97
42-MO- 98
42-MO- 98
42-MO-~ 98
42-MO- 98
42-MO-100
46-PD-102

REACTION

(N:

{N:
(N:
(N:
(N:
(N:
{N:
'N,A)
{N:
tA)
(N:
(N:
{N:

(N

(N

(N:

(N:

N, P)
N, T)
N, T)
(N:

N,D)
N,T)
G)

N, T)

N, T)
2N)
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Table A.3 ( Continued )

DAUGHTER
41-NB- 92M
41-NB- 91
41-NB- 91M
42-MO- 93
41-NB- 92
41-NB- 92M
41-NB- 91
41-NB- 91M
40-ZR~ 89
41-NB- 91
41-NB- 91M
40-ZR~ 88
41-NB- 94
41-NB- 92
41-NB- 92M
42-MO- 93
41-NB- 92
41-NB~ 92M
41-NB- 91
41-NB~ 91M
40-ZR- 93
41-NB~ 95
41-NB- 95M
41-NB- 94
40-ZR- 93
41-NB- 94
41-NB- 92
41-NB~ 92M
42-MO- 93
41-NB- 95
41-NB- 95M
41-NB- 94
40-ZR- 93
41-NB- 95
41-NB- 95M
41-NB- 94
40-ZR- 95
41-NB- 95
41-N3- 95M
40-ZR- 95
41-NB~ 95
41-NB- 95M
41-NB~- 94
40-ZR~ 93
42-MO- 99
40-2ZR- 95
41-NB- 95
41-NB- 95M
42-Mo- 99
46-PD-103

HALF-LIFE
.02E+01D
.02E+04Y
.20E+01D

.56E+03Y
.56E+07Y
.02E+01D
.02E+04Y
.20E+01D
.27E+00D
.02E+04Y
.20E+01D
.34E+01D
.07E+04Y
.56E+07Y
.02E+01D
.56E+03Y
.56E+07Y
.02E+01D
.02E+04Y
.20E+01D
.56E+06Y

50E+01D

.61E+00D
.07TE+04Y
.56E+06Y
.07E+04Y
.S56E+07Y
.02E+01D
.56E+03Y
.50E+01D
.61E+00D
.07E+04Y
.36E+06Y
.50E+01D
.61E+00D
.07E+04Y
.40E+01D
.50E+01D
.61E+00D
.40E+01D

50E+01D

.61E+00D
.07E+04Y

56E+06Y

.75E+00D
.40E+01D
.50E+01D
.61E+00D
.75E+00D

.70E+01D

Q-VALUE

.956E+00
.670E+01
.680E+01

.072E+00
.388E-01
.967E-01
.232E+00
.332E+00
.7T08E+00
.450E+00
.9549E+00
.6"2E+00
.253E+00
.828E+00
.971E+00
.667E+00
.508E+01
.522E+01
.672E+01
.682E+01
.791E+00
.439E-01
.713E-01
.412E+00
.450E+00
.629E+00
.621E+01
.635E+01
.704E+01
.080E+00
.308E+00
.297E+00
.978E+00
«297TE+00
.525E+00
.555E+01
.639E+00
.634E+00
.862E+00
.743E+00
.389E+01
.412E+01
.612E+01

.844E+00
.925E+00
.196E+00
.628E+01

.650E+01

.274E+00

.631E+00

THRESHOLD

+9.055E+00
+1.689E+01
+1.699E+01

+0.000E+00
+0.000E+00
+0.000E+00
+5.290E+400
+5.391E+00
+0.000E+00
+7.532E+00
+7.633E+00
+5.666E+00
+1.266E+00
+8.925E+400
+9.069E+00
+9.772E+00
+1.525E+01
+1.539E+01
+1.690E+01
+1.700E+01
+7.875E+00
+1.454E-01
+3.753E-01
+6.481E+00
+7.531E+00
+8.722E+00
+1.638E+01
+1.653E+01
+1.723E+01
+7.155E+400
+7.3B5E+00
+9.397E+00
+0.000E+00
+9.396E+00
+9.626E+00
+1.572E+01
+9.741E+00
+7.716E+00
+7.945E+00
+8.836E+00
+1.404E+01
+1.427E+01
+1.629E+01
+2.875E+00
+0.000E+00
+0.000E+00
+1.645E+01
+1.668E+01
+8.358E+00

+0.000E+00
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TARGET

REACTION

JAERI-M 89-129

Table A, 3 ( Continued )

DAUGHTER

HALF-LIFE

Q~VALUE

THRESHOLD

48-CDh-111
48-CD-111
48-CD-111
48-CD-111
48-CD-112
48-CD-112
48-CD-112
48-CD-112
48-CD-113
48-CD-113
48-CD-113
48-CD-114
48-CD-114
48-CD-114
48-CD-116
48-CD-116

49-IN-113
49-IN-113
49-IN-113
49-IN-113
49-IN-115
49-IN-115
49-IN-115
49-IN-115

50-8N-112
50-SN-112
50-SN-112
50-SN-112
50~-SN-114
50-SN-114
50~-SN-114
50-SN-115
50-SN-115
50-SN-115
50-SN-116
50~SN-116
50-SN-116
50-3N-116
50-8N-117
50-SN-117
50-SN-117
50-SN-118
50-SN-118
50-SN-119
50-SN-119
50-SN-120
50-SN-120
50-SN-122
50-SN-122

:2N)

:N,A)

47-AG-110M
47-AG-110M
46-PD-107
48-CD-109
47-AG-111
417-AG-110M
47-AG-111
47-AG-110M
47-AG-111
47-AG-111
47-AG-110M
48-CD-115
48-CD-115M
§7-AG-111
48-CD-115
48-CD-115M

49-IN-114M
47-AG-111
47-AG~110M
49-IN-111
48-CD-115
48-CD-115M
49-IN-114M
47-AG-111

50-SN~-113
49-IN-111
48-CD~109
49-IN-111
49-IN-114M
50-SN-113
49-IN-111
49-IN-114M
49-IN-114M
50-SN-113
49-IN-114M
49-IN~114M
48-CD-115
48-CD-115M
48-CD-115
48-CD-115M
49-~IN-114M
48-CD-115
48-CD-115M
48-CD-115
48-CD-115M
50-SN-121
50~-SN-121M
50-SN-123
50-8N-121

+2.50E+02D
+2.50E+02D
+6.62E+06Y
+1.29E+00Y
+7.45E+00D
+2.50E+02D
+7.45E+00D
+2.50E+02D
+7.45E+00D
+7.45E+CCD
+2.50E+02D
+2.23E+00D
+4.46E+01D
+7.45F+00D
+2.23E+00D
+4.46E+01D

+4.95E+01D
+7.45E+00D
+2.50E+02D
+2.83E+00D
+2.23E+00D
+4.46E+01D
+4 .95E+01D
+7.45E+00D

+1.15E+02D
+2.83E+00D
+1.29E+00Y
+2.83E+00D
+4.95E+01D
+1.15E+02D
+2.83E+00D
+4.95E+01D
+4,95E+01D
+1.15E+02D
+4.95E+01D
+4.95E+01D
+2.23E+00D
+4.46E+01D
+2.23E+00D
+4.46E+01D
+4.95E+01D
+2.23E+00D
+4.46E+01D
+2.23E+00D
+4.46E+01D
+1.13E+00D
+5.60E+01Y
+1.29E+02D
+1.13E+00D

-6.981E+00
-9.188E+00
~-3.299E+00
-1.684E+01
-7.407E+00
-1.011E+01
-9.624E+00
~-1.636E+01
-7.691E+00
-1.395E+01
-1.666E+01
+6.138E+00
+5.968E+00
~1.673E+01
-8.686E+00
-8.857E+00

+7.091E+00
-7.990E+00
+3.623E+00
-1.710E+01
-6.556E-01
-8.262E-01
-9.212E+00
-3.726E+00

+7.745E+00
-5.318E+00
+5.542E+00
-7.535E+00
-1.380E+00
-1.029E+01
-1.710E+01
-6.711E+00
-8.928E+00
-1.784E+01
~-1.001E+01
~-1.626E+01
-9.937E+00
-1.011E+01
-9.170E+00
-9.340E+00
~1.696E+01
+2.088E+00
+1.917E+00
~-4,394E+00
~4.564E+00
+6.167E+0C
+6.167E+00
+5.939E+00
-8.814E+00

+7.045E+00
+9.282E+00
+3.330E+00
+1.700E+01
+7.474E+00
+1.020E+01
+9.712E+00
+1.651E+01
+7.761E+00
+1.407E+01
+1.681E+01
+0.000E+00
+0.000E+00
+1.688E+01
+8.763E+00
+2.935E+00

+0.000E+00
+8.062E+00
+0.000E+00
+1.726E+01
+6.614E-01
+8.334E~01
+9.294E+400
+3.760E+00

+0.000E+00
+5.366E+00
+0.000E+00
+7.603E+00
+1.393E+00
+1.038E+01
+1.726E+01
+6.770E+00
+9.007E+00
+1.800E+01
+1.010E+01
+1.641E+01
+1.002E+01
+1.020E+01
+9.250E+00
+9.422E+00
+1.711E+01
+0.000E+00
+0.000E+00
+4.432E+00
+4.604E+00
+0.000E+00
+0.000E+00
+0.000E+00
+8.888E+00



TARGET

REACTION

JAERI-M 89-129

Table A.3 ( Continued }

DAUGHTER

HALF-LIFE

Q-VALUE

THRESHOLD

50-SN-122
50-SN-124
50-SN-124

51-8B-121
51-SB-121
51-SB-121
51-SB-121
51-SB-121
51-SB~123
51-SB-123
51-SB-123
51-SR-123
51-SB-123
51-8B-123
51-SB-123

56~BA-130
56-BA-130
56-BA-130
56-BA-130
56-BA-132
56-BA-132
56-BA-132
56-BA~-132
56-BA~132
56-BA-132
56-BA-132
56-BA-134
56-BA-134
56-BA-134
56-BA-134
56-BA-134
56-BA-134
56-BA-134
56-BA-134
»6-BA-135
56-BA-135
56-BA-135
56-BA-135
56-BA-135
56-BA~135
56-BA-135
56-BA-~135
56-BA-136
56-BA-136
56-bA-136
56-BA-136
56-BA-136
56-BA-136
56-BA-136

50-SN=-121M
50~SN-125
50-SN-123

51-SB-122
50-SN-121
50-SN-121M
51-SB-120M
51-SB-119
51-SB-124
50-SN-123
50-SN-121
50-SN-121M
51-SB-122
50-SN-121
50-SN-121M

586-BA-131
55-Cs-129
54-XE-127
55-Cs~129
56-BA-133
56~-BA-133M
§5-CS~132
55-CS-131
56-RA-131
55-CsS-131
55-Cs-129
55-CS-134
55-Cs-132
56-BA-133
56~-BA-133M
55-CS-132
55-CS-131
54-XE-133
54-XE-133M
55-CS-135
55-CS-134
54-XE-133
54-XE-133M
55-Cs-131
55-Cs-132
56-BA-133
56-BA-133M
55-CS-136
55-CsS-135
55-Cs-134
54-XE~133
54-XE-133M
24 -C8~-135
55-C5-134

+5.60E+01Y
+3.64E+00D
+1.29E+02D

+2.70E+00D
+1.13E+00D
+5.60E+01Y
+5.76E+00D
+1.59E+00D
+6.02E+01D
+1.29E+02D
+1.13E+00D
+5.60E+01Y
+2.70E+00D
+1.13E+00D
+5.60E+01Y

+1.18E+01D
+1.34E+00D
+3.64E+01D
+1.34E+00D
+1.07E+01Y
+1.62E+00D
+6.48E+00D
+9.69E+00D
+1.18E+01D
+9,.69E+00D
+1.34E+00D
+2.10E+00Y
+6 .48E+00D
+1.07E+01Y
+1.62E+00D
+6.48E+00D
+9.69E+00D
+5.24E+00D
+2.19E+00D
+2.34E+406Y
+2.10E+00Y
+5.24E+400D
+2,19E+00D
+2.10E+00Y
+6.48E+00D
+1.07E+01Y
+1.62E+00D
+1.32E+401D
+2.34E+4+06Y
+2.10E+00Y
+5.24E+00D
+2.19E+00D
+2.34E+06Y
+2.10E+00Y

-8.814E+00
+5.726E+00
-8.487E+00

+6.807E+400
+3.962E-01
+3.962E-01
-9.241E+00
-1.625E+01
+6.480E+00
-5.987E-01
~-6.881E+00
~-6.881E+00
-8.942E+00
~-1.314E4+01
-1.314E+01

+7.489E400
-4.806E+00
+€.664E+00
-7.023E+00
+7.176E+00
+6.892E+00
~4,.850E-01
-5.460E+00
~9,.795E400
-7.677E+00
-1.584E+01
-1.267E+00
-8.658BE+00
-9.468E+00
-9.752E+00
~-1.491E+01
-1.585E+01
-7.805E+00
-8.032E+00
+5.810E-01
-6.028E+00
~-7.066E+Q0
-7.293E+00
-8.246E+00
-1.564E+01
-1.645E+01
-1.673E+01
-1.750E+00
-6.298E+00
~-8.857E+00
+4.419E+00
+4,191E+00
-8.516E+00
-1.511E+401

+8.888E+00
+0.000E+00
+8.557E+00

+0.000E+00
+0.000E+00
+0.000E+00
+9.318E+00
+1.639E+01
+0.000E+00
+6.037E-01
+6.939E+400
+6.939E+400
+9.016E+00
+1.324E+01
+1.324E+01

+0.000E+00
+4.844E+00
+0.000E+00
+7.078E+00
+0.000E+00
+0.000E+00
+4,887E-0.
+5.502E+00
+9.870E+00
+7.736E+00
+1.596E+01
+1.276E+00
+8.724E+00
+9.540E+00
+93.826E+00
+1.503E+401
+1.597E+01
+7.864E+00
+8.093E+00
+0.000E+00
+6.074E+00
+7.120E+00
+7.3438E+400
+8.308E+00
+1.576E+01
+1.657E+01
+1.686E+01
+1.763E+00
+6.345E+00
+8.924E+00
+0.000E+00
+0.000E+00
+8.579E+00
+1.522E+01



RO

TARGET

REACTION

JAERI-M 89-129

Table A.3 ( Continued )

DAUGHTER

HALF-LIFE

Q-VALUE

THRESHOLD

56-BA-137
56-BA-137
56-BA-137
56-BA-137
56-BA-137
56-BA-137
56-BA-137
56-BA-137
56-BA-138
56-BA-138
56-BA-138
56-BA-138
56-BA-138

62-SM-144
62-SM-144
62-SM-144
62~SM-144
62-SM-144
62-SM-146
62-SM-146
62-SM-146
62-SM-146
62-SM-146
62-SM~146
62-SM-146
62-SM-147
62-SM-147
62-SM-147
62-SM-147
62-SM-147
62-SM-147
62-SM-~147
62-SM-147
62-SM-148
62-SM-148
62-SM-148
62-SM-148
62-SM-148
62-SM-148
62-SM-148
62-SM-148
62-SM-148
62-SM-149
62-8M-149
62-SM-149
62-SM-149
62-SM-149
62-SM-149
62-SM-149
62-SM-149

N, T)
'N,A)
N, A)
:D)

‘N,P)
:N,D)
‘N, T)

: Q)
:P)
:D)
tN,P)
:N,A)
:P)
:D)
:T)
t2N)
:N,P)
:N,D)
IN,T)

;N,D)

55-CS-137
55-C5-136
55-Cs-135
55-Cs-136
55-CS-135
55-Cs-134
54-XE-133
54-XE-133M
55-CS-137
55-C5-136
55-C8-137
55-CS~-136
55-CS-135

62-SM-145
61-PM-144
61-PM-143
61-PM-143
60-ND-140
61-PM~-146
61-PM-145
61-PM-114
62-SM~-145
61-PM~-1456
61-PM-144
61-PM-143
61-PM~147
61-PM-146
61-PM-145
62-SM-146
61-PM~-146
61-PM-145
61-PM-144
62-SM-145
61-PM-148
61-PM-148M
61-PM-~147
61-PM-146
61-PM-147
61-PM-146
61-PM-145
60-ND-147
62-SM-146
61-PM~-149
61-PM-148
61-PM-148M
61-PM-147
60-ND-147
61-PM-148
61~PM-148M
61-PM-147

+3.05E+01Y
+1.32E+01D
+2.34E+06Y
+1.32E+01D
+2.34E+06Y
+2.10E+00Y
+5.24E+00D
+2.19E+00D
+3.053E+01Y
+1.32E+01D
+3.05E+01Y
+1.32E+01D
+2.34E+068Y

+3.40E+02D
+1.01E+00Y
+2.65E+02D
+2.65E402D
+3.37E+00D
+5.63E+00Y
+1.80E+01Y
+1.01E+00Y
+3.40E+02D
+1.80E+01Y
+1.01E+00Y
+2.65E+02D
+2.67E+00Y
+5.63E+00Y
+1.80E+01Y
+1.05E+08Y
+5.63E+00Y
+1.80E+01Y
+1.01E+00Y
+3.40E+02D
+5.37E+00D

+4.,13E+01D

+2.67E+00Y
+5.63E+00Y
+2.67E+00Y
+5.63E+00Y
+1.80E+01Y
+1,10E+01D
+1.05E+08Y
+2.21E+00D
+5.37E+00D
+4.13E+01D
+2.67E+00Y
+1.10E+01D
+5.37E+00D
+4,.13E+01D
+2.67E+00Y

-3.855E-01
-6.441E+00
-6.938E+00
-8.658E+00
-1.319E+01
-1.576E+01
-2.489E+00
-2.717E+00
-6.782E+00
-8.786E+00
-8.999E+00
-1,504E+01
-1.555E+01

+6.764E+00
+2.541E-~01
-4,067E+00
~6.284E+00
~-1.581E-01
-7.409E-01
-4.778E+00
-6.426E+00
-8.388E+00
-6.995E+00
-1.268E+01
-1.296E+01
+5.668E-~01
-4 ,877E+400
-4.863E+00
-6.341E+00
-7.094E+00
-1.112E+01
-1.278E+01
~-1.474E+01
-1.665E+00
-1.807E+00
-5.360E+00
-6.753E+00
-7.578E+00
~1.301E+01
-1.301E401
-7.691E+00
~1.449E+01
-2.718E-01
-5.318E+00
-5.460E+00
-4.962E+00
-5.844E+00
-7.535E+00
-7.677E+00
-1.122E+01

+3.884E-01
+6.488E+00
+6.990E+00
+8.722E+00
+1.329E+01
+1.588E+01
+2.508E+00
+2.737E+00
+6.832E+00
+8.851E+00
+9.065E+00
+1.515E401
+1.567E+01

+0.000E+00
+0.000E+00
+4.096E+00
+6.329E+00
+1.593E-01
+7.460E-01
+4.811E+00
+6.471E+00
+8.446LE+00
+7.044E+00
+1.277E+01
+1.306E+01
+0.000E+00
+4,.911E+00
+4.897E+00
+6.385E+00
+7.143E+00
+1.119E+01
+1.287E+401
+1.484E+01
+1.676E+00
+1.819E+00
+5.397E+00
+6.800E+00
+7.630E+00
+1.310E+01
+1.310E+01
+7.744E+00
+1.459E+401
+2.737E-01
+5.354E+00
+5.497E+00
+4.996E+00
+5,.884E+400
+7.586E+00
+7.729E+00
+1.129E+01



TARGET

62-SM-150
52-SM-150
62-SM-150
62-SM-150
62-SM-150
62-SM-150
62-SM-152
62-SM-152
62-SM-152
62-SM-152
62-SM-152
62-SM-154
62-SM-154

63-EU-151
63-EU-151
63-EU-151
63-EU-151
63-EU~151
63-EU-151
63-EU-151
63-EU-151
63-EU-153
63-EU-153
63-EU-153
63-EU-153
63-EU-153
63~EU-153
63-EU-153

64-GD-152
64-GD-152
64-GD-152
64-GD-152
64-GD-152
64-GD-152
64-GD-152
64-GD-152
64-GD~-154
64-GD-154
64-GD-154
64-GD-154
64-GD-154
64-GD-154
64-GD-155
64-GD-155
64-GD-155

REACTION

'N,A)
:3N)
:G)
' P)
:T)
tH)
:2N)
*N,D}
:N,A)

:G)
:P)
:T)
:2N)
:N,D)
N, T)
:2P)
:3N)

:T)
tA)
:2N)
:N,D)
1 2P)
1 P)
:D)
:H)

JAERI-M 89-129

Table A, 3

DAUGHTER

61-PM-146
62-SM-151
61-PM-149
61-PM-148
61-PM-148M
60-ND-147
61-PM-149
61-PM-148
61-PM-148M
61-PM-147
62-SM-153
61~PM-151
62-SM-151
61-PM~-151
61-PM-149
62-SM-153
61-PM-151

63-EU-152
62-SM-151
61-PM-149
61-PM-148
61-PM-148M
63-EU-150
61-PM-147
63-EU-148
63-EU-154
62-SM-153
62-SM-151
61-PM-151
63~-EU-152
62-8M-151
61-PM-149

64-GD-153
63-EU-152
63-EU-150
64-GD-151
63-EU-150
63~EU-149
62-SM-151
64-GD~150
63-EU-154
63-EU-152
62-SM-151
64-GD-153
63-EU-152
62-SM-153
63-EU-155
63-EU-154
62-SM-153

( Continued )

HALF-LIFE

+5.
+9.
+2.
+5.
+4.
+1.
+2.
+5
+4.
+2.
+1
+1,
+9.
+1,
+2.
+1
+1.

+1
+9.
+2.
+5
+4.
+3
+2.
+9.
+8.
+1
+9.
+1.
+1
+9.
+2.

+2.
+1
+3.
+1
+3
+9.
+9.
+1,
+8.
+1
+9.
+2.,
+1
+1
+4
+8.
+1.

63E+00Y
16E+01Y
21E+00D
37E+00D
13E+01D
10E+01D
21E+00D

.37E+00D

13E+01D
67E+00Y

.95E+00D

18E+00D
16E+01Y
18E+00D
21E+00D

.95E+00D

18E+00D

.36E+01Y

16E+01Y
21E+00D

.37E+00D

13E+01D

.64E+01Y

67E+00Y
31E+01D
T75E+00Y

.95E+00D

16E+01Y
18E+00D

.36E+01Y

16E+01Y
21E+00D

42E+02D

.36E+01Y

G4E+01Y

.20E+02D
.64E+01Y

31E+01D
16E+01Y
82E+06Y
75E+00Y

.36E+01Y

16E+01Y
42E+02D

.36E+01Y
.95E+00D
.76E+00Y

75E+00Y
95E+00D

-1.
+5.
-6.
-7.
~-7.
+6.
.260E+00

-8

-1.
.343E+401
.295E+401

-1
-1

+5.
-6.
-8.
-8.
.363E+01

-1

-7.
-1.

+6.
.089E-01
-5.
.873E+00
+7.
.961E+00
.960E+00
.436E+01
.437E+00

+7

+7

-7
+1
-1
+6

-1.
.659E+00

-5

-6.
-8.
-1,
+2.

+6
-1
-6

-8.
.306E+01
.321E+01

-1
-1

-6.
.507E+01
.182E+00
.691E+0Q0
+6 .
-8,
.395E+01
.649E+00

-1
-1
-1

-1
-7

+5.
.403E+00
.369E+00

~5
-6

Q-VALUE

262E+01
598E+00
043E+00
037E+00
180E+00
750E+00

329E+01
868E+00
426E+00
246E+00
644E+00

961E+400
400E+01

295E+00

446E+CO

730E+00

599E-02

824E+00
544E+00
191E+01
825E-01

494E+400

.025E+00

810E+00
587E+00

625E+00

522E+00
644E+00

526E-01

THRESHOLD

+1.271E+01
+0.000E+00
+6.083E+00
+7.085E+00
+7.229E+00
+0.000E+00
+8.316E+00
+1.338E+401
+1.353E+01
+1.304E+01
+0.000E+00
+6.469E+00
+8.301E+00
+8.701E+00
+1.372E+01
+8.014E+00
+1.410E+01

+0.000E+00
+0.000E+00
+5.482E+00
+0.000E+00
+0.000E+0Q0
+8.015E+00
+0.000E+00
+1.445E+01
+0.000E+00
+1.610E-02
+5.697E+00
+6.870E+00
+8.601E+00
+1.199E+01
+0.000E+00

+0.000E+00
+1.032E+00
+6.856E+00
+8.644E+00
+1.315E+01
+1.330E+01
+6.670E+00
+1.517E+01
+1.189E+00
+7.742E+00
+0.000E+00
+8.701E+00
+1.404E+01
+7.699E+00
+0.000E+00
+5.438E+00
+6.411E+00



e s T —

TARGET

REACTION

JAERI-M 89-129

Table A.3

DAUGHTER

( Continued )

HALF-LIFE

Q-VALUE

THRESHOLD

64-GD-155
64-GD-155
64-GD~155
64-GD-155
64-GD-156
64-GD-156
64-GD-156
64-GD-156
64-GD-156
64-GD~-156
64-GD-157
64-GD-157
64-GD-157
64-GD-157
64-GD-157
64-GD-157
64-GD-158
64-GD-158
64-GD-158

65-TB-159
65-TB~-159
65-TB-159
65-TB-159
65-TB-159

66-DY~-156
66-DY-156
66-DY-156
66-DY~156
66-DY-156
66-DY-156
66-DY-156
66-DY-158
66-DY-158
66-DY~-158
66-DY-158
66-DY~-158
66-DY-158
66-DY-158
66-DY-158
66-DY-158
66-DY-160
66-DY~160
66-DY-160
66-DY-160
66-DY-160
66-DY-161
66-DY-161
66-DY-161
66-DY-161

;N,P)
N, T)
:3N)

:P)
:D)
:T)

:N,P)
:N,D)
:N,D)
N, T)
:P)
:T)
:2N)
:N,D)
:N,T)
P)
':D)
:N,P)
N, T)

63-EU-154
63-EU-152
62-SM-151
64-GD-153
63-EU-156
63-EU-155
63-EU-154
62-SM~153
63-EU-155
63-EU-154
63-EU~156
63-EU-155
63-EU-156
63-EU-155
63-EU-154
62-SM-153
63-EU-156
63-EU~-156
63-EU-155

65-TB-160
63-EU-~-156
65-TB-158
63-EU-155
65-TB-157

65-TB-156
65-TB~156M
65-TB-155
64~-GD-153
65-TB-155
65-TB-153
66-DY-154
66-DY-159
65-TB-158
65-TB-157
65-TB-156
65-TB-156M
65-TB-157
65-TB-156
65-TB~-156M
65-TB-155
65-TB~160
65-TB~158
66-DY-159
65-TB-158
65-TB-157
65-TB-161
65-TB-160
65-TB-160
65-TB~158

+8.75E+00Y
+1.36E+01Y
+9.16E+01Y
+2.42E+02D
+1.52E+01D
+4.76E+00Y
+8.75E+00Y
+1.95E+00D
+4.76E+00Y
+8.75E+00Y
+1,.52E+01D
+4.76E+00Y
+1.52E+01D
+4.76E+00Y
+8.75E+00Y
+1.95E+00D
+1.52E+01D
+1.52E+01D
+4.76E+00Y

+7.23E+01D
+1.52E+01D
+1.53E+02Y
+4.76E+00Y
+1.53E+02Y

+5.35E+00D
+1.02E+00D
+5.32E+00D
+2.42E+02D
+5.32E+00D
+2.34E+00D
+3.05E+06Y
+1.44E+02D
+1.53E+02Y
+1.53E+02Y
+5.35E+00D
+1.02E+00D
+1.53E+02Y
+5.35E+00D
+1.02E+00D
+5.32E+00D
+7.23E+01D
+1.53E+02Y
+1.44E+072D
+1.53E+02Y
+1.53E+02Y
+6.90E+00D
+7.23E+01D
+7.23E+01D
+1.53E+02Y

-7.620E+00
-1.413E+01
+8.350E-02
-1.508E+01
-1.665E+00
-5.772E+00
~7.677E+00
+5.669E+00
-7.990E+00
-1.393E+01
-5.801E+00
-5.858E+00
-8.018E+00
-1.211E+01
-1.403E+01
-6.840E-01
~7.478E+00
-1.373E+01
-1.380E+01

+6.366E+00
+6.195E+00
-8.132E+00
~1.297E-01
-1.491E+01

+3.678E-01
+3.251E-01
-4.323E+00
+8.256E+00
-6.540E+00
-1.413E+01
-1.626E+01
+6.835E+00
-1.439E-01
-4.706E+00
-7.180E+00
-7.222E+00
-6.924E+00
-1.343E+01
-1.348E+01
-1.409E+01
-1.039E+00
-7.066E+00
-8.558E+00
-1.332E+01
-1.385E+01
+1.972E-01
-5.289E+00
-7.507E+00
~-1.353E+01

+7.670E+00
+1.422E+01
+0.000E+0Q0
+1.518E+01
+1.676E+00
+5.810E+00
+7.727E+00
+0.000E+00
+8.042E+00
+1.402E+01
+5.838E+00
+5.896E+00
+8.070E+00
+1.219E+01
+1.412E+01
+6.885E-01
+7.526E+00
+1.382E+01
+1.389E+01

+0.000E+00
+0.000E+00
+8.184E+00
+1.305E-01
+1.501E+01

+0.000E+00
+0.000E+00
+4.351E+00
+0.000E+00
+6.583E+00
+1.422E+01
+1.637E+01
+0.000E+00
+1.448E-01
+4.737E+00
+7.226E+00
+7.269E+00
+6.968E+00
+1.352E+01
+1.356E+01
+1.418E+01
+1,046E+00
+7.111E+00
+8.613E+00
+1.341E+01
+1.393E+01
+0.000E+00
+5.323E+00
+7.554E+00
+1.362E+01



TARGET

REACTION

JAERI-M 89-129

Q-VALUE

THRESHOLD

66-DY-161
66-DY-162
66-DY-~162
66-DY~162
66-DY-162
66-~DY-163
66-DY~163
66-DY-163
66-DY-164

67-HO-165
67-HO-165
67-HO-165
67-HO-165

68-ER-162
68-ER-162
68-ER-164
68-ER-164
68-ER-166
68-ER-166
68-ER-166
68-ER-167
68-ER-167
68-ER-167
68-ER-167
68-ER-167
68-ER-168
68-ER-168
68-ER-168
68-ER-16G8
68-ER-168
68-ER-168
68-ER-170
68-ER-170

69-TM-169
69-TM-169
69-TM-169
69-TM-169
69-TM-169
69-TM-169

72-HF-174
72-HF-174
72-HF-174
72-HF-174
72-HF-174
72-HF-174
72-HF-174
72-HF-174

(N:
:P)
(N3
(N:
(N:
(N:

(N:
(N:
(N:
(N:
(N:
(N:
(N:
‘N, D)

(N

N, P)

N,D)
!N,D)
{N:
(N:

2N)
N,A)

G)

A)
A)
2N)
3N)

G)
P)
P)
D)
T)
2N)
N,P)

Table A.3 ( Continued )
DAUGHTER HALF-LIFE
66-DY~159 +1.44E+02D
65-TB-161 +6.90E+00D
65-TB-160 +7.23E+01D
65-TB~-161 +6.90E+00D
65-TB-160 +7.23E+01D
65-TB-161 +6.90E+00D
65-TB~-161 +6.90E+00D
65-TB~160 +7.23E+01D
65-TB-161 +6.90E+00D
67-HO-166 +1.12E+00D
67-HO-166M +1.22E+03Y
65-TB-161 +6.90E+00D
67-HO-163 +3.36E+01Y
66-DY-159 +1.44E+02D
68-ER-160 +1.19E+00D
67-HO-163 +3.36E+01Y
67-HO-163 +3.36E+01Y
67-HO-166 +1.12E+00D
67-HO-166M +1.22E+03Y
67-HO-163 +3.36E+01Y
67-HO-166 +1.12E+00D
67-HO-166M +1.22E+03Y
67-HO-166 +1.12E+00D
67-HO-166M +1.22E+03Y
66-DY-166 +3.40E+00D
68-ER~169 +9.40E+00D
67-HO-166 +1.12E+00D
67-HO-166M +1.22E+03Y
66-DY-166 +3.40E+00D
67-HO-166 +1.12E+00D
67~HO-166M +1.22E+03Y
68-ER~-169 +9.40E+00D
66-DY-166 +3.40E+00D
69-TM-170 +1.29E+02D
68-ER-169 +9.40E+00D
67~-HO-166 +1.12E+00D
67-HO-166M +1.22E+03Y
69-~-TM-168 +9.31E+01D
62-TM-167 +9.24E+00D
72-HF-175 +7.00E+01D
71-LU-174 +3.37E+00Y
71-LU-174M +1.42E+02D
71-LU-173 +1,39E+00Y
71-LU-172 +6.7T0E+00D
72-HF-173 +1.00E+00D
71-LU-173 +1.39E+00Y
71-LU-172 +6,.70E+00D

-1.503E+01
-5.772E+00
-7.208E+00
-7.990E+00
-1.346E+01
-5.787E+00
~1.204E+01
~-1.349E+01
-1.345E+01

+6.252E+00
+6.238E+00
+1.546E-01
-1.464E+01

+8.484E+00
-1.642E+01
-4.621E+00
-6.839E+00
~1.054E+00
-1.068E+00
-1.348E+01
-5.275E+00
-5.289E+00
~7.492E+00
-7.507E+00
-7.194E+00
+5.996E+00
-6.782E+00
~-6.796E+00
-7.251E+00
-1.304E+01
-1.305E+01
-7.251E+00
+6.929E-02

+6.593E+00
+4.388E~01
+7.460E+00
+7.446E+00
-8.018E+00
-1.487E+01

+6.792E+00
+5.383E~-01
+3.678E-01
-4.010E+00
-5.971E+00
-8.615E+00
-6.227E+00
-1.223E+01

+1.512E+01
+5.809E+00
+7.254E+00
+8.040E+00
+1,.355E+01
+5.823E+00
+1.212E+01
+1.358E+01
+1.353E+01

+0.000E+00
+0.000E+00
+0.000E+00
+1.473E+401

+0.000E+00
+1.652E+01
+4.650E+00
+6.881E+00
+1.060E+00
+1.074E+00
+1.356E+01
+5.307E+00
+5.321E+00
+7.538E+00
+7.552E+00
+7.238E+00
+0.000E+00
+6.823E+00
+6.837E+00
+7.295E+00
+1.311E+01
+1.313E+01
+7.294E+00
+0.000E+00

+0.000E+00
+0.000E+00
+0.000E+00
+0.000E+00
+8.066E+00
+1,.496E+01

+0.000E+00
+0.000E+00
+0.000E+00
+4.033E+00
+6.007E+00
+8.665E+00
+6.264E+00
+1,230E+01



JAERI-M 89-129

Table A 3

DAUGHTER

( Continued )

HALF-LIFE

Q-~VALUE

THRESHOLD

TARGET REACTION
72-HF-174 (N:N,T)
72-HF~174 (N:3N)
72-HF-~176 (N:T)
72-HF-176 (N:T)
72-HF-176 (N:2N)
72-HF-~176 (N:N,D)
72-HF~176 (N:N,D)
72~-HF-176 (N:N,T)
72-HF-176 (N:2P)
72-HF-~177 (N:P)
72-HF-177 (N:P)
72-HF-177 (N:H)
72-HF-177 (N:N,T)
72-HF-~177 (N:N,T)
72-HF-177 (N:3N)
72-HF-178 (N:D)
72-HF-~178 (N:D)
72-HF-~178 (N:A)
72-HF-178 (N:N,P)
72-HF~178 (N:N,P)
72-HF~179 (N:T)
72-HF~179 (N:T)
72-HF~179 (N:N,D)
72-HF~179 (N:N,D)
72-HF-179 (N:N,a)
72-HF-180 (N:G)
72-HF~180 (N:N,T)
72-HF~180 (N:N,T)
73-TA~180M (N:A)
73-TA~180M (N:A)
73-TA~-180M (N:2N)
73-TA~181 (N:G)
73-TA~181 (N:P)
73-TA-181 (N:N,A)
73-TA-181 (N:N,A)
73-TA-181 (N:3N)
74-W ~180 (N:G)
74-W -180 (N:D})
74-W -180 (N:N,P)
74-W ~-180 (N:N,T)
74-W -180 (N:3N)
74-W -182 (N:P)
74-W -182 (N:2N)
74-W -182 (N:N,T)
74-W -182 (N:2P)
74-W -183 (N:P)
74-W -183 (N:D)
74-W -183 (N:H)
74-W -183 (N:N,P)

71-LU-171
72-HF-172
71-LU-174
71-LU-~174M
72-HF-1175
71-LU-174
71-LU-174M
71-LU-173
70-YB-175
71-LU-177
71-LU-177M
70-YB-175
71-LU-174
71-LU-174M
72-HF-175
71-LU-177
71-LU-177TM
70-YB-175
71-LU-177
71-LU-177M
71-LU-177
71-LU-177M
71-LU-177
71-LU-177M
70-YB-175
72-HF-181
71-LU-177
71-LU-177M

71-LU-177
71-LU-177TM
73-TA-179
73-TA-182
72-HF-181
71-LU-177
71-LU-177TM
73-TA-179

74-W -181
73-TA-179
73-TA-179
73-TA-177
74-W -1178
73-TA-182
74-W -181
73-TA-179
72-HF-181
73-TA-183
73-TA-182
72-HF-181
73-TA-182

+8.24E+00D
+1.90E+00Y
+3.37E+00Y
+1.42E+02D
+7.00E+01D
+3.37E+00Y
+1.42E+02D
+1.39E+00Y
+4.19E+00D
+6.71E+00D
+1.61E+02D
+4,19E+00D
+3.37E+00Y
+1.42E+02D
+7.00E+01D
+6.71E+00D
+1.61E+02D
+4.19E+00D
+6.71E+00D
+1.61E+02D
+6.71E+00D
+1.61E+02D
+6.71E+00D
+1.61E+02D
+4.19E+00D
+4.24E+01D
+6.71E+00D
+1.61E+02D

+6.71E+00D
+1.61E+02D
+1,85E+00Y
+1,15E+02D
+4.24E+01D
+6.71E+00D
+1.61E+02D
+1,83E+00Y

+1,21E+02D
+1.85E+00Y
+1.85E+00Y
+2.36E+00D
+2.17E+01D
+1.,15E+02D
+1.21E+072D
+1.85E+00Y
+4,24E+01D
+5.10E+00D
+1.15E+02D
+4.24E+01D
+1.15E+02D

-1.294E+01
-1.562E+01
-5.872E+00
~-6.043E+00
-8.089E+00
-1.213E+01
-1.230E+01
-1.264E+01
-6.384E+00
+2.967E-01
-6.698E-01
-5.,048E+00
-1.225E+01
-1.242E+01
-1.447E+01
-5.119E+00
-6.085E+00
+7.901E+00
-7.336E+00
-8.303E+00
-4.948E+00
-5.915E+00
-1.120E+01
-1.217E+01
+1.803E+00
+5.698E+400
-1.234E+01
-1.331E+01

+9.194E+00
+8.228E+00
-6.554E+00
+6.067E+00
-2.150E-01
4+1.548E+00
+5.810E-01
-1.420E+01

+6.679E+00
-4,337E+00
-6.554E+00
-1.285E+01
-1.532E+01
-1.025E+00
~-8.061E+00
-1.282E+01
-7.322E+00
-2.718E-01
~4,991E+00
-5.787E+00
-7.208E+00

+1.301E+01
+1.571E+01
+5.906E+00
+6.078E+00
+8.136E+00
+1.220E+01
+1.237E+01
+1.271E+01
+6.420E+00
+0.000E+00
+6.736E-01
+5.077E+00
+1.232E+01
+1.250E+01
+1.455E+01
+5.148E+00
+6.120E+00
+0.000E+00
+7.378E+00
+8.350E+00
+4.976E+00
+5.948E+00
+1.127E+01
+1.224E+01
+0.000E+00
+0.000E+00
+1.241E401
+1.338E+01

+0.000E+00
+0.000E+00
+6.591E+00
+0.000E+00
+2.162E-01
+0.000E+00
+0.000E+00
+1.428E+01

+0.000E+00
+4.361E+00
+6.591E+00
+1.292E+01
+1.541E+01
+1.031E+00
+8.106E+00
+1.289E+01
+7.363E+00
+2.733E-01
+5.018E+00
+5.819E+00
+7.248E+00



TARGET

REACTION

JAERI-M 89-129

Table A,3

DAUGHTER

( Continued )

HALF-LIFE

Q-VALUE

THRESHOLD

75-RE-185
75-RE-185
75-RE-185
75-RE-185
75-RE-185
75-RE-185
75-RE-185
75-RE-185
75-RE-1817
75-RE-187
75-RE~-181
75-RE-187
75-RE-1817

76-05-184
76-0S-184
76-0S-184
76-0S-184
76-05-184
76-0S5-184
76-0S-184
76-0S5-184
76-0S-186
76-05-186
76-0S-186
76-05-186
76-05-186
76-0S-186
76-0S-186
76-0S-186
76-0S-186
76-05-187
76-05-187
76-05-187
76-05~-187
76-0S-187
76~-0S-1817
76-0S-187
76-0S-1817
76-05-188
76-0S-188

(N:

(N:

!N, P)
:N,D)

‘N, P)

N,P)

:N,T)
:N,T)
:3N)
:T)
:T)

74-W -181
74-W -185
73-TA-183
73-TA-182
72-HF-181
73-TA-183
73-TA-182
74-W -185
73-TA-183

75-RE-186
75-RE-186M
74-W -185
73-TA-183
73-TA-182
75-RE-184
75-RE-184M
75-RE-183
74-W -185
75-RE-186
75-RE-186M
74-W -185
73-TA-183

76-0S-185
75-RE-184
75-RE-184M
75-RE-183
75-RE-182
74-W -181
75-RE-183
75-RE-~182
75-RE-186
75-RE-186M
75-RE-184
75-RE-184M
76-0S-185
75-RE-184
75-RE-184M
75-RE-183
74-W -185
75-RE-186
75-RE-186M
74-W -185
75-RE-186
75-RE-186M
75-RE-184
75~-RE-184M
76-0S-185
75~RE-186
75-RE-186M

+1.21E+02D
+7.51E+01D
+5.10E+00D
+1.15E+02D
+4.24E+01D
+5,10E+00D
+1.15E+02D
+7.51E+01D
+5.10E+00D

+3.78E+00D
+2.04E+05Y
+7.51E+01D
+5.10E+00D
+1.15E+02D
+3.80E+01D
+1.85E+02D
+2.92E+00D
+7.51E+401D
+3.78E+00D
+2.04E+05Y
+7.51E+01D
+5.10E+00D

+9.36E+01D
+3.80E+01D
+1.65E+02D
+2.92E+00D
+2.67E+00D
+1.21E+02D
+2.92E+00D
+2.67E+00D
+3.78E+00D
+2.04E+05Y
+3.80E+01D
+1.65E+02D
+9,.36E+01D
+3.80E+01D
+1.65E+02D
+2.92E+00D
+7.51E+01D
+3.78E+00D
+2.04E+05Y
+7.51E+01D
+3.78E+00D
+2.04E+05Y
+3.80E+01D
+1.65E+02D
+9.36E+01D
+3.78E+00D
+2.04E+05Y

-1.424E+01
+5.755E+00
-5.474E+00
-6.142E+00
+7.375E+00
~-7T.691E+00
~1.240E+01
~-7.180E+00
-1.215E+01

+6,181E+00
+6.039E+00
+3.678E-01
~-5.375E+00
+8.271E+00
~7.663E+00
-7.862E+00
-1.414E+01
~-4.692E+00
-7.350E+00
-7.492E+00
-1.095E+01
+1.661E+00

+6.622E+00
+7.515E-01
+5.526E-01
-3.513E+00
~-5.673E+00
+3.649E+00
-5.730E+00
-1,193E+01
-2.860E-~01
-4.,282E-01
-5.659E+00
-5.858E+00
-8.260E+00
-1.191E+01
-1.211E+01
-1.214E+01
~6.114E+00
-4.365E+00
-4.507E+00
-4.692E+00
-6.583E+00
-6,725E+00
-1.196E+01
-1.215E+01
-1.456E+01
-6.085E+00
-6.227E+00

+1.432E+01
+0.000E+00
+5.504E+00
+6.176E+00
+0.000E+00
+7.734E+00
+1.246E+01
+7.219E+00
+1.222E+01

+0.000E+00
+0.000E+00
+0.000E+00
+5.404E+400
+0.000E+00
+7.705E+00
+7.905E+00
+1.422E+01
+4.718E+00
+7.390E+00
+7.533E+00
+1.101E+01
+0.000E+00

+0.000E+00
+0.000E+00
+0.000E+00
+3.532E+00
+5.704E+00
+0.000E+00
+5.761E+00
+1.199E+01
+2.876E-01
+4.,305E-01
+5.690E+00
+5.890E+00
+8.305E+00
+1.198E+01
+1.218E+01
+1.221E+01
+6.147E+00
+4.389E+00
+4.532E+00
+4.718E+00
+6.618E+00
+6.761E+00
+1.202E+01
+1.222E+01
+1.464E+01
+6.118E+00
+6.261E+00



TARGET

76-0S-188
76-0S-188
76-0S-188
76-05-189
76-0S5-189
76-0S-189
76-0S-189
76-0S-189
76-05-190
76-0S-190
76-0S-190
76-0S-190
76-08-192
76-0S-192
76-0S-192
76-0S-192

77-1R-191
77-IR-191
77-1IR-191
77-IR-191
77-IR-191
77-IR-191
77-1IR-193
77-IR-193
77-IR-193
77-IR-193
77-IR-193
77-IR-183

82-PB-204
82-PB-204
82-PB-204
82-PB-204
82~-PB-204
82-PB-204
82-PB-204
82-PB-204
82-PB-206
82-PB~206
82-PB-206
82-PB-206
82-PB-207
82-PB-207
82-PB-207

83-BI-209
83-BI-209
83-BI-209

REACTION

:N,D)
:P)

!N, T)
N, A)

:N,D)
N, T)
:2P)
:3N)
:T)
tA)
1 2N)
:N, D}
N, T)
:NLVA)
:3N)

:G)
:G)
:2N)

JAERI-M 89-129

Table A.3

DAUGHTER

75-RE~186
75-RE-~186M
75-RE-189
75-RE-186
75-RE-186M
74-W -185
74-W -188
76-~0S-191
75-RE-189
74-W -188
75~RE-189
76-05-193
76-0S-191
75-RE-189
74-W -188

77-IR-192
77-IR-192N
76-0S-191
75-RE-189
77-IR-190
77-IR-189
76-08-193
76-05-191
77-1IR-192
77-IR-192N
76-05-191
75-RE-189

82-PB~205
81-TL-2014
81-TL-202
82-PB-203
81-TL-202
81-TL~201
80-HG-203
82-PB~202
81-TL-204
80-HG~-203
82-PB-205
81-TL-204
81-TL-204
80-HG-203
82-PB-205

83-BI-210
83-BI-210M
83-BI-208

( Continued )

HALF-LIFE

+7.51E+01D
+3.78E+00D
+2.04E+05Y
+1.01E+00D
+3,78E+00D
+2.04E+05Y
+7.51E+01D
+6.94E+01D
+1.54E+01D
+1.01E+00D
+6.94E+01D
+1.01E+00D
+1.27E+00D
+1.54E+01D
+1.01E+00D
+6.94E+01D

+7.38E+01D
+2.45E+02Y
+1.54E+01D
+1.01E+00D
+1,18E+01D
+1.32E+01D
+1.27E+00D
+1.54E+01D
+7.38E+01D
+2.45E+02Y
+1.54E+01D
+1.01E+00D

+1.55E+07Y
+3.85E+00Y
+1,22E+01D
+2.16E+00D
+1.22E+01D
+3.04E+00D
+4,66E+01D
+5.34E+04Y
+3.85E+00Y
+4,66E+01D
+1.55E+07Y
+3.85E+00Y
+3.85E+00Y
+4.66E+01D
+1.55E+07Y

+5.01E+00D
+3.05E+06Y
+3.75E+05Y

Q-VALUE

+3.

+6.
+6
+4
-5.
-8.
-1
-3.
-4

-7
-1.
+1

+6.
+2.
-6.
-8.
~-1.
-1
-6
-1
-6,
+7.
-8.
-1
-1.
+3.
-1

+4
+4
~-7.

.801E+00
.234E+01
.248E+01
.150E-01
.201E+01

215E+01

.974E+00
.824E+00
.T69E+00
.7T8TE+00
.895E+00
.004E+00
.584E+00
.535E+00
.284E+01

678E-01

210E+00

.053E+00
.957E-01

573E+00
047E+00

.434E+01

429E-01

.991E+00
.T48E+00
.905E+00

124E+01

.036E+00

721E+00
665E-02
000E+00
388E+00
225E+01

.288E+01
.341E+00
.531E+01

313E+00
133E+00
088E+00

.257E+01

305E+01
962E-01

.483E+01

.603E+00
.333E+00

450E+00

THRESHOLD

+0.000E+00
+1.241E+01
+1.255E+01
+2.161E-01
+1.208E+01
+1.222E+01
+0.000E+00
+6.861E+00
+0.000E+00
+5.818E+00
+6.932E+00
+8.047E+00
+0.000E+00
+7.575E+00
+1.291E+01
+0.000E+00

+0.000E+00
+0.000E+00
+0.000E+00
+5.603E+00
+8.089E+00
+1.442E+01
+3.447E-01
+5.017E+00
+7.789E+00
+7.946E+00
+1.130E+01
+0.000E+00

+0.000E+0Q0
+0.000E+00
+6.030E+00
+8.429E+00
+1.232E+01
+1.294E+01
+6.373E+00
+1.539E+01
+6.344E+00
+0.000E+00
+8.12%E+00
+1.263E+01
+1.311E+01
+0.000E+00
+1.490E+01

+0.000E+00
+0.000E+00
+7.486E+00



