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Evaluation for Photonuclear Production Cross Sections (I)
Norio KISHIDA™
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(Received July 23, 1992)

Nuclear data evaluatiom about radioactive production cross sections
of photonuclear reactions, which are used in planning on maintenance
work of electron accelerators, has been required in Japanese Nuclear
Data Committee. This report represents a result of the first evaluation
work about the photonuclear production cross sections which was perform-
ed in response to that requirement. The production cross sections of
the following reactieons were evaluated: 23Na(Y,n)ZzNa, 25Mg(y,p)2”Na,
48Ca(y,n)"*"Ca, 46Ti(Y,n)L“STi, 52Cr(¥,n)51Cr, 55Mn(y,n)5“Mn, 59¢Co(y,n)
58Co, 58Ni(y,n)57Ni, 65Cu(Y,n)E’L“Cu, 902r(y,n)892r, 1OOMO(Y,U)%MD. The
main reasons why these reactions were selected are that the target
nucldies are largely included in structual materials of the accelerators
and the reactions have relatively large reaction cross sections. Range
of incident gamma-ray energies is from the threshold energy to 140 MeV.
Photonuclear absorption cross sections were evaluated frist. Second,
branching ratios of (y,n) and (y,p) reactions were calculated using the
MCPHOTO code. Fihally, the evaluated values of the production cross
sections were obtained by making the product of the absorption cross
sections and the barncing rations. On evaluating the absorption cross

sections, measured cross sections were mainly refered in the giant El

This work has been performed under the Research-in-Trust in 1991
fiscal year between Japan Atomic Energy Research Institute (JAERIL) and
CRC Research Institute, Inc.
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resonance region, and the other hand, theoretical cross sections were
only used in the quasi-deuteron absorption region. The calculated
photoneutron cross sections show reasonable accordance with the measured
data in the giant El resonance region. On the other hand, those in the
quasi-deuteron absorption region cannot be compared with experimental
data because of no measured cross sections. Hence, it is still not
clear to what degree of accuracy the evaluated cross sections have in

the latter region.

Keywords: Evaluation, Activation, Cross Section, Photonuclear Reaction,
Photoneutron, Photoproton, Exciton Model, Evapolation Model,

Calculation, MCPHOTO
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1. @FL&HIC

RFEOHT — 2 BHEEER., FETEYANET LT 3HEREBo TN, ZFE, wi0L5
AEETERTAHENEL Y, FHETFHUAOASFICHT T - S 2 BFHET LI L
ABrhoTVD, TD3 b, RFrEFHeORIGT — %11, BFIE ORI A
DFHE. BLUOEBFECHBRS Y v < A LA R R O RIERAE ISR AR 2
F—2THEHH, HEMICRTH T¥NAER T AT —FHFEMINTL I LREBRA LV,
TOBARRRICES L Y<BEL BT, AERCEEROTFE L 1089 £ X 0 FRATICH S
Xt , IAVEERED S 3 bIC, BT NRBOFETHERHEIED L & OREBHEEOFHHIC
DEANBEEHEEOE T ~ 2 HEOEEIEH A ik, BEY 7 ~ERETRAHOAKK
CHEET T AV EVERT 27008 ERfTo Tk D, ZF LIBEFNERTLE L 2 HED
RO IR AN nTw i b Ty, LAL, BF—sFAREOEREREAS
v EZ 7 A AR ECoEBRFIHAEEA VO b EETHE, EI T BT AtV A
r OBBOBE., B LEEROEE T A KTELTI LOo0RFTEFEIFRILI N, FH
wmy I OVEEORRE L N RS ENEROFEECRTNOHETH D,

AT OFETE . ERECHERIE 2 — ¥t % MCPHOTO =— FUR LT, 140 MeV
T COXRBEHEEREOTE 2 Tok., MR LERISEHUTOEBITHD,

BNafv, 1)2Na . Mgy, p)2#Na . *¥Ca(y, n)¥7Ca . *Ti(y, n)*Ti . **Cr(y, n)*'Cr

55Mn(y, n)¥Mn , #Co(v, n)*¥Co , *¥Ni(y, n)5Ni | ®Culy, n)%Cu | ®Zr(y, n)*2r .

10006 (v, n)*Mo .

B NRIGE . EOBEAIEBEOBEICE{ i, L2 KCHERAAREHRT LD
DTHL, SEE Y EFbhhd > RIEOFTEER b DICOV TR, KEEDIBIRKEE %

ELTHIFETH S,
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2. FHEAE

FPRAICEREE CERT INEROLT L EROEREEfT-TE <,

1 FREEF RS AR o(v,n) = o(v, 1n)
1 BB TR o(v, p) = o(7, 1p)
PR - H B TR P o (v, nx)
A itk A RO DR oy, xn)
% 4 My TE AR Tabs
o{y,nx) = oy, Inx) + oy, 2nx) + o(y, 3nx) + ---
olv, xn) = oy, Inx) + 20{y, 20x) + 3o(y, 3nx) + -+
oly, Inx) = oly, 1n) + a(y, up) + (v, n2p) + olv, naj + - -
oy, 2nx) = oly, 2n) + o7, 2np) + o(v, 2n2p) + o(y, 2na) + ---
olv,3nx) = olv, 3n) + o7, 3np) + o{v, 3u2p) + o(v, 3ne) + ---
1 A A HE T TR R 1 BoFETF o3 2 BT 2 ARG O BEH,
1 BT A TR LBOMGT 0 & % T 5 BRSO ETEIR .
R I T AR T % 1 DB BT 2 EHRICEHERO LM,
FR e 2 BT TRT R BN AFETFORET RO THEM,
IR M BT BT F R TP SCEL  FE AL & B o A RIS AR DA,
Thbb, HFRHEEZH4 ABRCHEROBIN TS 2,
o(y, 1nx) FORE TR IC AT 10 L ATHAE L & DRI ER O R,
o(v, 2nx) B FAIChEET S 2 0 LAHE L2 L XEERICH EREO BT,

(7, 3nx)

FOREI FAUC AT A 3 0 L AFE L A LA RRISHEROEH,
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2.2 AIEErEEORR

WERECB LT, BEEOSVHIEF — 2 TR0 AL ¥ —@lichb ik > TIFEL
TWBEDHNRF LLOEHN, BSANoFRFHEEECHR e L TOL ARG TSI L 2»HE
LAV, 2o CARORMEECRAIZEEZEH L -ooEBRIAFr EIC L TFE 2T &,

[2Na . ®Mg . 3Mn . ®Co., ®Ni, ¥Cu, 92r, "Mo] zhooiTik, BHEMEE
rHLAERCTHFRENERAEA Bl #Bz 2 ¥F—FKICE L TRAE S #1, Dietrich &
Berman OBV HAEEDO ry > 7 H#F rH bR TWE, £, HEEDOAESIE NEA/DATA-
Bank 76 EXFOR 7 # —=<y FDF—# L LTAFETH3, 2035 PNa, 3Co, P7ric
—wl, Lawrence Livermore Natioal Laboratory (LLNL) ¥ CEN Saclay & 7 A — 7'iC
EB-onfEF— 2ty FHAFEELTEY, TORICRFANAZREMNEOND, T4, PNa
CREEREENCRVHELND, 02 XA —FoERIFELTEZERLTEY, BEI L
F- TR o CEEOMTEOBED 2T, YL odrREIREV AT EIFIHWT L0
HATEETH 2, COBRES. 2°00F Xty rOREYEI L LEFEFHENIOE—
ETHL, LHL, BEOY— LRV LHOLAEFEbATL 5 ERETEXFS, £
- TERIMEVEE T, LLNL OZEB 7 A — 7 OHFEETH 3 Berman AXRITHRBEL TV S X
S, FILOUEROAAXRIEREHME L, VEBETEILEILLONDIOT, RFOAET —
2O BEHLCHRBSHEMEREZIEL 2, 272 L, PNall EXFORF— X IKHWTF—Z L
ABEINTOLAVOL, I 7205 RB LY 7 7HRHEBCHAWMVBESNREC LN L
3hoT, HuF—2%8HL %, LLNL & Saclay pEIE T, (v, Inx) KIG L (7, 2nx} KIG
ONERE SRAEL TV 30T, BERIEOBRLBLRZVLAAEE AT A -4 -2 EED
LREFRETD D,

[(BMg] coHnA 1 BFRIBEFERZIET S - toskpbohTwd sy, AIET -2 RE
CHELAVL, LAL, PEFREFER AIEDEATVEDT, 07— 2L TER
HE Y- € 1 BT BT % FFM L 7=,

[8Ca] “oOHIcBL T, OKeefe )0 E, =12 ~ 26 MeV B1f 3 1 P RIHETEH
DHAIEF — 285 30T, HICESOTIHM 2T 2. ZREITSRE r 1% "Ca X -7 v
FICEEE LT *SCaly, n)7Ca(87)47Se Kb £ U *8Caly, p)TK(87 )4 Ca(f7)*"Sc R Tk
LB EED TSe d r R BIET 3 = kT, ¥Caly, n+p) RIGOKERE RO 2, £k,
BCale, p) KIGOERY E, = 15 ~ 20 MeV Tf7>, REXFEREEAL T BCa(y, p) RIG
OEEBICERL . T % BCa(y, n+p) BILOMER L b3 L5I< & kT ¥Caly, n) KISOK
AP BEMICER LTWwD, X 6o, ®Caly, 2n) KIGoMEMAEHI =T A+CL IR
Y BCaly, n) RIGOMEBICMA S = T, FHEFHHMERE SFHMIL T 5, E 25T,
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612 BCaly, np) RIEZ AR LT ALY, ZORIGOMER B, =242MeVThH3, Li
Mot BB A A¥~FHTH 3 E, = 12 ~26 MeV Ik TIE, ®Caly, np) RIGOEBE %
mIr¥, ofy,nx) 2 oly,In) LEXTIwEEDbN3,

[46Ti] co#icBE LTk, Pywell ¥ Thompson®® E, = 12 ~ 25 MeV it 3 1 &
WP REMARORET — 22550 T, CAKESOUTITER2T- &, ERTHIRSH »
A T 2 — & 5 McHEE LT, OTi(y, n)®Ti(81)5Sc . *6Ti(y, np)**8c(fT)4Ca B L I¥
OTi(y, 2n)BTi(BH)*Sc RISTHE LA rE ., 20T OMEE r B2 RRNAEL T oly,n) +
1.090(y,np) + 1.360(v,2n) 2ROTW 3, ETFORISORREIZ TN T 21.67 MeV & 22.08
MeV 2T, ZOHEHEIZ 21.67 MeV £ T 1 FHEFHREHFERE A2 L TELXAR AL,

[52Cr) oL Tk, Weise YD E, =12 ~ 2T MeV iCEH 2 ™Cr # — % » MK
+ 5 FREFERORE T — 4 #H 20T, IHILESOTIMEL T- . FERIZHIERH
y 5% " Cr X — 4 » b (P2Cr 83.8 % ) iCHBS L T, Halpern o 4 » R FRIEFBTEETH
Frgl., PHFERFERLAEL TV, K, ERE 74T %2C(y, 2n) KGOS H
RHE LT, PR hETFEEFERAOGELII & L THETFREFEREE KRS TV, o
T, tORAEBRPCrBEOHFOKMEARMTRAVLIRY Y, ZORMIEHFALLA83.8 % ICET D
OT, EERCricdTiavorRaLTivrBbns, '

B, BCa, OTi, 2Cr KB L TRAIEHEHORET — 4 2 AFTEL P> LD T, HXME
D HAR - B EH L CHEEER T %

2.3 FFEFIR

BCa LT < ¢, BIE X M WEHEEFETIENERTS 5, #oT, 1 FEETREE
EH 1 BFRENER L AT 5 1Cid, £ PRMESE FEETREETIE > GEF ¢ R
FICHEBTHE L, KT (v, In) b L < F (v, lp) RIGO B %k €, HHIOEGELETINRE % 7F
fF25FE 425, Thbb,

a(7y, nz)
Ror

Tabs = 0(71 In) = Rin Oabs, {7, 1}')) = Rlp Cabs (1)

TH5B, ZIT, Rz Rins Ryplt. BREFN, FHFRERIG, 1 FEFRERS, 1BTH
HERIGOSEETH 5,

AIUEVEECIE . =N bOSIEEE MCPHOTO = — FU%Fv-C EEREHE L -,
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2.4 EFRHETEEOSm
2.4.1 EXE1 £BFEHROFEME

YR EREIECEA Bl #HBEE P AA¥ —FR T L 2ARES L TH R L, 20
BT Lorentz DB AXTRLBHEINZ L LB oTE D EE, Sly rhEWHEIICHE
LTz, XMIICEDAT A= —fHNF L HbNTVS, T, FFHEVEETH 7 A -7 —
EABEENTVS M, ¥Co ., Cu, PZr, 1MoL T, TDEEEMAL L, £,
BMg . BCa, 2Cr, BNIKHELTE, KR CRMEREEGETOAT A -2 ETRELL,

2 2 2

BT
T nz) (E‘r) = Z Tm; ( 2 EQY); n e
mg T

-y
i

(2)

crTilcMT IR, SREECRIEY — s #20RETEHEKEbND, MOEEOEK
REGATH A, - OAKEEAL TIHHELAMERL Fig. 1ICAIERT L5, KEOILD
LA D AT EREROBBAME TR, EREr OIS EIR RV I EHFFDL, o T,
F—B k2 WEETIE, EREYEQTTAL— Y v Y LAENE S 2T Lorentz HERIC o
B LS. AT EROREBESRELL, —7F, PNa e TiiciL TR’ #ARTE
LEAMELNE S - 0T, EREXBOFTAL— Y v 7 L THETRENEROFMEL
e L, £OE. BNaiCdMoROIBH#EHGET 2 0K 5, MAHEHER ORI 2%
Efh o T, HmEOM LY uctuation %8R LT, FHEE 57800 I HIEk mRE HR7 5
LS CEHBEEYIRE L -,

Table 1 1= 0 #FE D Lorentz HYEA T A — X —DELEHT S,

2.4.2 EERERTRINEROFM

5k Bl ZBEEA KD b » HFRERISHEE 3 2 TOIAAF — R CORMPUCERIL,
F1C Levinger® #4208 | A~ M ER TRIGBBYEL TET B EX N TV, BiF Chadwick
E) R EREYIFEC A FERT AHERTFRIGEEOERBEEM T EH L Lo T, RFMIER
TRECOEREY S OBBOTME L LTEAT S LICLE,

%@wﬂmﬁﬁtﬂfﬁﬁ%ﬁﬁﬁLt*ﬁ%&&ﬁﬁﬁﬂﬁmﬁﬁ\EkEl%%mEEI
2H0 L MEBTPRINEE Lt 0ME L -k bDTHE, HIPFEIAAF—TIOOBEERTY
AT, —HOBEOIOWEHREIEM L LTERAL T 3 bi iz, Chadwick EFOE
Bt IR TS A bR T2 0icd L, Berman ZD 0 EAX E1 FHIB 0 EERE L FEEF I
HEERTELbATWS, FRd, it Chadwick EOEREREENRIC MCPHOTO K &5
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R RO IR O SR BT A R EIc T o, AL, BNa L OTH iR 5 2 — 2 — 2
b ThVDOT, ERAHN A L— X IHEEHB TRIGARIC X 2 FETRENERIC S 225 X5
CEMEifEERE LA, LAL, S0PNa b OTIICEET 28 @ER. EAXFlIIEOS LA ¥ —
floBErE|ELTv3 I rich s 0T, PHEFREFNERLGMNMHELZ LTyu228 LAk
VS RIEARD, KBV TR, EXEL#HBOET AL X —{IOEOKEMRA 60 MeV BE
ICh - T b WRERTFHEN L ZTTFS0MEEH O L XE L, Fig 21 BMg ofi Rt 2, 3t
ROBTEIECELVORSHEEAS, —F, Fig. 3oL 3 KEVETH 2 PirTvik, RO
EIHRERTHEHCBEANTEETCIIEE TR, fhitdlfzaxAr¥—{lliCoELRR
WERFI DL {2) A Lorentz HBAXOFEHICEOFAAS S, T oHBOEOREEILE
HRISHFERONG LEEL DT, 4. ORBOFTCHELIRLE I LiILT 2,

Fig. 4~14 ICERFFE O L 2 5 T RENEHAOAEE c FF\EECHE 27T, K>
WTIE BERIEOBREZ R TH A I,

2.5 BERE

2.5.1 LRNIABENRNFA—F—

MCPHOTO = — F%FB L THRIHEL 7 5 H9. #TFHER I 5 Ericson® DR F-22
AL <A EELK

+h-—1

wp, by Ey) = plhl{p+ h— 1)l

B LU EH AR T 3 Weiskopf—Ewing? o &# L < HE LR
Ww(E,) =wg e2ValEz—d) (4)

DUSABEAT A — 4§ — g5 L1 o MEENCERE AR T RIE R 5L, BICTPRER CER
IR LAEEIR (v, 2n) RIEDIL B EA L TD (v, In) RIGE (v, 2n) RSO FEEICK
¥LVEFATF 2, 2w, BT, BCa, RCro IHELRTE oy, Inx) & oy, 2nx) PHE L
TL20T, ZREL DU SAFEEAI A - —ZRETVETHS,

B 1t Okeefee FIH O FEHAEREFACEE LA oy, In) & oly, 2n) 2BHETSH LS
ICU_RABEAT A — 2 —5REL A, OTi £52Cr % Berman ¥ Fultz!O3lE»H 2 v 7 2
FYECTOHBICHTA2NERIGTRE LAV RAEE AT A —Z —OFHEICHT a = Aas
MeV-HA RERE) #8AL &, = Dt Weiskopf—Ewing ® LA EBLICE L THFEFA
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WA BB LATHS =4k MeV™! ICBE~ 3 L/hEnTHEH, RRRIEOTF#—RICH
GEIADHRAE (20 MeV 3T CTLNAEEEAREL TV LHOT, TOEVARRENLTVLID2 Y
LA, Table 2 0 AH0BRFECHEF LAV AEEAT A -4 —OELEBY 3,

LR AFEOW LI AF —HIE ST ®Mn r%Cu 2FRGIK., REXTHROAFEREDE
HAfAromDTEeE L, ¥Mn tPCu @tz s ¥ —FHEEZFTDLRV L, a7, 2n) DILD
EHADORE FOESIRLAEELFEALTIHRTERD-7DT, Cameron?) o E % (F 5
LTHIEEZfT-o 72,

MTERRIED L <~ AEE T EE g =4/1; MeV! AFEHZATH Y, SEOHERFEICEL T
%‘:@ﬁfﬁmKﬁ%ﬁgt&#otmf\gfomﬁcﬁLrgzymMﬁhl%@%Ltn

2.5.2 T b BEBERE

MCPHOTO = — ¥ i HF— 2R R0 B RS o FIC Machner!V) 55 2 7= KB & A0
Tu3, LAaL, BEFLEBLTLE LK, ToXDELXXOZTIHVS r RTFE R RS
PEASEELTLEZ S - EAEOATLS, IR (B)RiCELT, BRI A 4F — 2% Fermi
THIAF—FHAOAALELIEHBREERLTLAVEDTHEEEALONTYLS, €£2T,
AT C 1 Machner! VOB ICHE > T, BBREEE 148G LTERL L, TRRENEORE
BREXBERTIIIRROLETDS,

2.5.3 ¥MPrFv ¥

HEEBEOHE TR+ F v RS TP o TR R, EXELHNRED
BRk ¢ A BRI BT, L BT -1 BILBRRE S EFRRE A, TRAATTERE TR
B A SR T - STEFURIBICER L, O (EaR) REA» SO TARETET, —
HORKIEARTF AL A5 L b ARETSH S, #-T, EXEIBHEDORTFHARICI L TR, |
W EFRES CHELFBT I 0rRETHELELLbND,

— % BER PRSI, BERT ANy AR LB T -PHETHEEEL. BT
b A Formi L~ A D EABEE N3 EBETH» S, #->T, ¥REL LT 2o T2 2R
AR ENS cEABDHERTHSE, LaL, EARBEBRTFERKL COLBETE S
LHER TSR OCHEL L 0T, EREHER 1 TH ) 28T -1 ZILRES HF
B4~% o Blann EV0OEMY H5, BB, KO 2T -1 BILURED LI HE T TH
BroBL—FKF BT, QHT-1 EHREOF A LT -2 ZHRE L b R FRIEORE
BHEOT, FIHEDHH oly, In) 2 oy, 1p) B FLIEHFKE QEFRMiT B, fEo T, ERRET
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EratifoReFBOE»HbELD b, BREIHEXFOAFREROFE & 2 50T, KF
fETi 2l F-1 BIRES2LOFRET > L.

EA Bl #ERHEEGE r BEBRTREERIT, 3N EOAR ALY - IIRTRRZET S
FEIbITIIAL . ERRESEELDD, TN, AXRAL IHT-1ZEAREL 2811
ILREEOHE T, TR ENOBRINEREO L cERMER O % B > © RN 2 FHEE &
dETHL, LAL, MCPHOTPO 22— Fiz OB AHEXFAD L3Ik Thy, £
T, LHF-1 TR 26 F -1 ZILRETHE LTV o(y, In) DREIDFEHFH <L EC
A.5% DEBE LAV EIHEALAOT, SEIOFBCRAD L I AHFEEERLAL. 7
Abb, EXElFHBEHEAE L EERTRINABROBEMEFEOLA 1 1IKR5AHT £
Fo2EENC LT, LR -1 BHREA D 2B F -1 BHARABOHECEAS, 2FL, PNa v
4671 i Lorentz HIBAR D AT A —F —FBoNTRVOT, IFROERTAALF-2ERL
7=, Table SICERH L AERz A+ ¥ —DELRET S

2.54 & —o o EE

MCPHOTO = — F Tl MKIGHER 27 o Clh SEYMERCHAEL TV 5,
BT, FAARRIC L AHERFO s —v v BESEY, BREOE I O 2EERTEE
ALTHEESICEIALTOUIICBT AL, 206 Q-HEDOE VLT (v, 1n) RIGICE~ (7, 1p)
IG5 enhance 13 58Ni & | 7 — v VREEEAE WER FARE E LB VERO PNa £ P Mg
CELTIE, F— o VEBEOEI 2 E ¥R VE oy, Inx) ¥ oy, 2nx) OHEHRETELR
o i, SEOFECIE, MCPHOTO = — F2@HERAL TV 2 0EERTFOMEIC, ®NiTvi’
0.55 % Na ¢ BMg T 35 #RUTHEXET LA, TRE BN CHECETERELES
L. ®Na tPMg CREFC R FRIBEZAHT22HTH B,

2.5.5 ERMJ—¥

MCPHOTO = — Fits=vFAaArnEs AL TCw20T, HETE 2HEHM (£ HERECK
SEH) OB/MERE R Y —BTHRE S, SEOHE TR, AR {EEEATHAI N TS
AR HERMEFHRELT, SAHZFIAF -BICLHe A M —0OHELETLAL, T4
bbb, HERT 25 x 02 F-oRISHAMECHELTHWA I bic s, 2EL, SEEHEL
T AAF—FETR., (7, In) KIGODEEN AR TFICAZ 2 tid kb o7, #Fle LT HNa
O 140 MeV DHBE RIS &, S HED 610000 = 4.025 x 1077 CRKEEA 1.21 mb & o
T. oy, In) =487 ubich 3, IOBEOF—F—FTHHESATONE, EFHERMELE

TtNEERIAAF-LEERT DS,
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LauvEeEbha,

2.5.6 FHEZFLF—HA

MR OTEIL 40 MeV £ T2 0.5 MeV B ¥ic, ThElE 140 MeV £TI 2.5 MeV B F 1
HFhhi, 05 MeV B EDIAAF—27 5 7, EREIHBSZINCSBL THHHESTH .
EADIBY — r HEEDNBRLEREDTICE - T3, —7F, 40 MeV Bl ETIIRIMTERO
LA EDH TR, KEAZIIAF 27 » 7 THTHBEFFRERDO T, 2.5 MeV
AT v THEEN, |
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3. FHEER

3.1 1 RU 2 T HEER

Fig. 15~32iC 45Ty r32Cr k%< oly, 1nx) ¥ oly, 2nx) ORIEHE r HEEOKE T 7T, 467
pR2CrcB LT 2.2 DRIEHEEOER eI LAL SIS, oy, Inx) & oy, 2nx) T FREL T
BlELTuwhvES, HEEr ORI Lok, EALBEMR L ST, MCPHOTO KK X
PHEBIREK Bl £BHEK0ATEE * BE0@BEANTCERER2CHRLTYS, —7, BER
FRIGARER T AEE L ABICH T 2EF — 2 AFEL RO T, HEME L ORI
REBETH S, LALAEAS, Chadwick ZOERBNMERE ., RIS ERYERTL
rAEILMTL AT, LikssT, MCPHOTO i X 2BRHER, £ A+ ¥ —REIKEOT
LT DR ASFE RS bR LR D, TR, ERHELVBLNE (1, In) KL (7,
1p) RIGOBRSFHEEHTEHEOFMED £/, T2HEHCED tEbN D,

3.2 HSHETEEAOFEE

Table 4~14 \CEFUBETE S NE (v, In) RIG & (v, 1p) KIS (Mg 0 %) OFHEEZH T 5,
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4. =& R

@E%?%@ﬁﬁf®¢ﬁ?ﬂ&ﬁ@ﬁ®%ﬁﬁEUT\%UMTHA%rﬁ®i$»¥—
#6%&V¢6uEéLT%\ElEkﬁ%ﬁE@%@ﬁﬂﬁﬁ??&wﬁgkﬁ<\%@Eﬁﬁ
Berman 2 28R L 7= (2) 0 Lorentz DFBAKICHET 5 2t ¥ 242K BLTHEREL L,

T3 (2) RO FRIMETERIZ . 1050 FIC Steinwedel & Jensen!®) R EET & BT % HALE
?t?%2W¢®ﬂﬁﬁﬁ%fh#bﬁ#htﬁ?b6,ﬁbdﬁﬁﬁ?tﬁﬁ%ﬁﬁi%ﬁﬁ
Lfﬁﬂﬁ@ﬁﬂﬁféﬁﬁﬂ%ﬁtnKﬁiik¥—t%ﬁ%ﬁﬁﬁ%%%itbfv”t%

k., HEooIBRIT

(ET)”
(E? - E2,,)" + (BI)? )

res

Tape (B) =07

T%ibh%,@iwﬂmifﬁ%1OL#@6tU%%EﬁéLTU6®ﬁ%#T%6L

2 O 1964 4E1C Danos & Greiner' T B&F2ICETC El B RIBRIE O R K E R T
Wk, kRERE LERBS R0 HTERTC

596 ey [EL(E))? (6)
HmkEﬁLEQ—ﬂgr+wnmﬁ

ol (B) =

res

rEHrNE, cORXRLUTOI20RTBXEER->TWD,

(a) HBHAHZFAF— LFIICEEL-ETERY,

@)%%@E-ﬁﬁEﬁEMfﬁﬁ<ME%—E%ETéé,
(¢) HF 1/EEDHD12HIT, IR A7 Lorentz BB B 5,

{MHA%I$»¥—®LﬁEt%tU\%(EE@?+$»&§%MT%:E#6§%EE
%f?li,L@L:@%kﬁ&%#&@?,ﬁ#mr%«%ttr%k%&%ﬁﬁiu&n,

(Mﬁ%¥ﬁEEfUH%E%EET5ma#%ME%%ﬁﬁbﬁb\E%%ﬁfﬁLtEl
Wefr i A ¥ — L BT B FICRIOEREE TS, LA L, SEO XS ZEIEREFE TH .
%?ﬁ@dﬁ@ﬁ%@%@?%Uﬁ%lik¥—fﬁ&hﬁf\EB%T%ﬁﬁ%ﬁﬁblit
MEHOBEERFALCHE b, COEMMEE 25 &5 0 LiRE,

(d%%?ﬁé%ﬁi%&ﬁ?f%%tbn&tfﬁb\%%E—&#b§<%nt%wﬁn
T:O@?%ﬁﬁ?nwxﬁtﬁﬁ%it%ﬂ%%ﬁ%é,%¢ﬁ%@#%&ﬂ(l®%%ﬁ
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Lorentz T % < DBreit-Wigner 3B AXTH 5 H) LEHEBOEN A~ D # v < HoFLIERK
it EMAEAIBOR MeV ICBANITHERmICHKL , #FEBLTAhbLN 3 1/JkEEXER
1/kres Bre, TR EBRAZELEHEAL THRBE IR, ZOFEREERT 2 (5) XL (6)
REFEOAH A A Y KL FED, LA - T, HHRTEHZ A (5) R, #BLY—
P DEETOREITT DR THB LERADRETSS 5, REBEAROE 54+ —JOETO
ARZFAYX —EKEEERTFOBE E = hckhoT, (6)R12 1/E5HcRAL 5) it 1/E2ickK
45, Thbdt, 6)RKT G)AORIIGZAAF—AIICKERELOETHE 2R
RIS,

Fig. 331 Zr o FRIMIER B CRPEREES L AHESOFSHE L ERE O LEY
AT, RELZLERFAW, COoXREIRIHER LAV oT, REFREMTE#HT AKX T
BEE¥TRINETHEHN, 7—v vEEEHWIN 0BE oy, = oly,nz) BT, - ORIE
RS HBETRV, 2L, MERTFCHEEIrFE2OIFEfREOSRETZRETOR
WhHTHD, AL L5 (6) XOBSHEIT, I0MeV 2 EANTITCAVEHELT
FELXALRVAREFSICESsTLR I 03, LEXoT, 5)X2AvASEoFiiE.
BB FRIGERIC 2T UBARSHEIC 2 - TO 2 FEEM AR E » (AL, PNa £ T2k
), S, ) EREF LT 30MeV LI EDFFER T4 55812, Lane ¥ Lynn D #EBA L R E
HFE2EALBORXTCERFEN Y LEAFARVOAD LiLkL,

Fig. 33 % R5 r ERAr 0—HIKETAEiCs0TR, 5 R0APBEBNLTHEOEBE»T
BHEDN, SO R biIl () XARYTHL - rEBEMICERT I OTRAEY, TOEHE
i OHWE —DOHMBENTHITL THELRVI LETRRLTVE EZERALIRETH D, Bl
EAEOMENERICINT., EARBRBEA DN AFBOERSDLETEDLYEZ - L&
o TuBL, (6) XEEIERI DN ZHBICKH L THIrNAEKXTH Z 0T, FHEMILIRE
FEFRSIHAFXLVBEREBDNDS,

— 12_
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5. #HYUIC

KR OGE. FIMERORTAREECHBE L 25, REVWLBRBRMEICHT 55
AHENTERE O FEEAE 5418 b A 2, HRAHEN RO FRBOFE L HRICR T HH TORAST
B0 FQARESZ LV b B, ErAVPERFEICEL T2 2BRr o, FIC, B
ERTRIBEALET 5T AAE — R TR, 1 BB ER Y olERTbAT, FEEOE
FHEARET X R L REARL, Sk, D OERCOREN T, RIMIEOH AR
N5 LHFHIND,

AVEEDEFICH D, BFr— 4 v F —O%E, FLBEnMRSER, TEEFRR, 7K
EFEROBEICE VAL AATAEFHEICAD 2 LA, £, CRCEBFOHBIEERIC
RS CERA CHBAL R CERR VAR FE LA, C IR EDHERIIH L TR
RAE#TEELEL,
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5. HHUIC

EIVEEORE. BEFMERORTARFECHE L 25, REVLBBERMEICT T 55
SHER R 0 FEMEE 2418 & Mk . FRAHENT IR O & B HFHE L R RCIFHTORST
B ARERECT LI D), ErAVEERIHECEL X232 B R ok, KIS, B
BB PRILBEAYET 3T AAX —ERTR, 1 HEYER o RTbAT, FMEDE
SEHARELE R E RE AL, &%, D OEETORENThh., RIVEE0H Atk &
naZEArEEND,

5 &¥

AVEEDEFICHA D, Br—F v F — O, FLBELRSER, TEEFRR, T/IK
HEFEROBEICIEVALIAETAESHEICAD 2 LA, 4. CRCEBFOHBIEERIC
RS CERA CHZAL PR CERR VAR T E LA, C IR EDHBEICH L TRY
RAERBEELEV,
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Table 1 Giant electric-dipole resonance parameters of
Lorentzian line.

Nucleus | Epm, Omy I E,, Ty Iy
(MeV) | (mb) | (MeV) | (MeV) | (mb) | (MeV)
BMg | 23.7 | 246 | 107
#Ca| 195 | 105 | 6.20
20r | 17.2 | 555 | 2.8 20.2 | 529 | 6.3
55Mn | 16.82 | 51.4 | 4.33 | 20.09 | 45.2 | 4.09
5900 | 16.43 | 28.3 | 2.73 | 18.66 | 584 | 7.38
B8Nj | 18.25 | 24.0 | 6.75
65Cy | 15.70 | 75.2 | 6.89
907 | 1674 | 211 | 4.16
100Mo | 15.74 | 171 | 7.81

Table 2 Nuclear level-density parameters of
the evapolation model calculation.

Nucleus | a (MeV™!)
BNa Afs.00
BMg Afa5.00
BCa Al 00

4Ti | Absoo
2Cr Afos.00
S5 Mn Az 50
¥Co Af33.71
¥Ni Afa5.00
65Cu Afs125
W07y Afra.00
100Mo Afag 57




Table 3

JAERI—M 92122

Crossing energy. At this energy
the calculation using MCPHOTO is
changed from the calculation with
the lp-lh initial state to the
calculation with 2p-lh one.

Nucleus | E (MeV)
BNa 42.5
Mg 50.0
BCa | 455

46T} 45.0
20y 42.0
55 Mn 35.0
Co 41.0
B8Ni 38.0
55Cu 39.5
N7y 37.5
100Mo 46.0
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Table 4 FEwvaluated values for 23Na(ﬁ(,n)2L*Na, production cross section.

E (MeV)

.Q00QE+Q0
.OQ00E-01
.000E+00
.500E+0Q0
.Q00E+00
.500E+00
.000E+0Q0
.500E+Q0
.000E+00
.8500E+00
.Q00E+00
.500E+00
.000E+00
.500E+0Q0
.Q00E+00
.500E+00
.Q00E+Q0
.500E+00Q
.Q0QE+00C
.BOQE+Q0
.00CE+01
.050E+01
.100E+01
.1650E+01
. 200E+01
.250E+01
. 300E+01
.350E+01
.400E+01
.450E+01
.500E+01
.550E+01
.600E+01
.B650E+01
. TOQE+01
.750E+01
.800E+01
.850E+01
.900E+01
.950E+01

W WO W W oW WWw N OO0 000000000000 0000 0oC0o00 00 0o0o

g (mb)

.00000E+QQ
.00000E+00
.000CCE+00
.00000E+00
.00000E+00O
.00000E+00
.00000E+00
.00Q00E+00
.00000E+00
.000G0E+00
.00000E+00
.000CCE+00
.00000E+0Q0
.00000E+00
.00000E+00
.00000E+0Q0
.00000E+0Q0
.00000E+00
.0000QE+00
.00000E+QQ
.00000E+0Q0
.00000E+00
.00000E+00
.00000E+Q0
.00000E+00
.27461E~01
.50000E-01
.30000E+00
.Q0000E+00
.0GCOQE+00
.90000E+00
.00000E+00
.80000E+00
.00000E+00
.50000E+00
.90000E+00
.00000E+Q0Q
. 20000E+00
.28000E+00
.34000E+00

G L ) W LW W W W W W W W W W W W W W W NN BNNDDNRNDLNDRNNRERNRNRDNN

E (MeV)

.Q0CE+01
.0B0E+01
.100E+01
.150E+01
.200E+01
.250E+01
.300E+01
.350E+01
.400E+01
.450E+01
.500E+01
.550E+01
.600E+01
.650E+01
.TO0E+01
.750E+01
.800E+01
.B50E+01
.900E+01
.950E+01
.QC0E+01
.050E+01
.100E+01
. 1B0E+01
.200E4+01
.250E+01
.300E+01
.350E+01
.400E+01
.450E+01
.500E+01
.550E+01
.600E+01
.650E+01
.7TO00E+01
.T50E+01
.800E+01
.B50E+01
.900E+01
.950E+01

B W W W Wb OO N DN WE RTINS0 00O DO WO o

g (mb)

.4000CE+00
.50000E+00
.60000E+00
.70000E+00
.80000E+00
.90000E+Q0
.Q0000E+01
.02270E+01
.91048E+00
.56081E+00
.08126E+00
.53798E+00
.83882E+00
.25601E+00
.65334E+00
.T8991E+00
.98032E+00
.28312E+00
.61504E+00
.96489E+00
.38894E+00
.91985E+00
.56965E+00
.34394E+00
.13334E+00
.00789E+00
.66445E-01
.59132E-01
.91806E-01
.98228E-01
.5508BE-01
.06267E-01
.85479E-01
.35064E-01
.04301E-01
.T6790E-01
.46513E-01
.30867E-01
.11842E-01
.92304E-01
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E (MeV)

.Q00E+01
.250E+01
.500E+01
.750E+01
.000E+01
.250E+01
.S00E+01
.750E+01
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.250E+01
.500E+01
.TS50E+01
.00QE+01
.250E+01
.500E+01
.7T50E+01
.000E+01
.260E+01
.50CE+01
.750E+01
.000E+02
.02BE+02
.050E+02
.O75E+02
.100E+02
.128E+02
.150E+02
.175E+02
.200E+02
.225E+02
.250E+02
.275E+02
.300E+02
.325E+02
.350E+02
.375E+02
.400E+02

O N B G O MWW O R e e RN R DWW WD ] N

¢ (mb)

.78492E-01
.19063E-01
.5b364E-02
.95275E-02
.T0694E-02
.34810E~02
.73481E-02
.41562E-02
.69373E~-02
.72289E-02
.47973E-02
.27106E-02
.T5766E-02
.61737E-02
.29306E-02
.18136E-02
.13363E-02
.82542E-02
.90413E-02
.96431E-02
.60758E-02
.49140E-02
.35163E-02
.24484E-02
.22652E-02
.07856E-02
.82876E-03
.09151E-02
.49108E-03
.34299E-03
.40916E-03
.02125E-03
.97341E-03
.95949E-03
.59368E-03
.25923E-03
.17338E-03
.89562E-03
.30370E-03
.67782E-03
.87035E-03
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Table 5 Evaluated values for 2°Mg(y,p)2“Na production cross section.

E (MeV)

.Q00E+Q0Q
.000E-01
.QQQE+QQ
.S00E+00Q
.000E+00
.500E+00
.Q00E+00
.500E+00
.000E+Q0
.500E+00
.000E+00
.500E+00
.0C0CE+00
.BO0E+00
.Q00E+00Q
.B00E+00
.O00E+00
.500E+00
.O00E+0Q0Q
.BO0E+00
.0C0E+01
.0B0E+01
.100E+01
.150E+01
.200E+01
.250E+01
.300E+01
.350E+01
.400E+01
.450E+01
.500E+(01
.550E+01
.600E+01
.650E+01
.7TQ0E+01
.T50E+01
.800E+01
.850E+01
.900E+01
.950E+01

O W O 0000000000000 0000000000000 O00C0OoO0O0OO0OO0O

o (mb)

.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.0000OE+00
. 00000E+00
.00000E+00
.00000E+00
.00000E+00
.000Q0E+00
.00000E+Q0
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.89479E-03
.05567E-02
.06311E-02
.95057E-02
.63327E-02
.43139E-01

W W Wwwwwwwwwwwwwowwwwwwh R NLDNLDRNLLDRDNR RN NDNDLNNLRNDNWDDODNN

E (MeV)

.Q00E+01
.Q50E+01
.10Q0E+01
.150E+01
. 200E+01
.2B0E+01
.300E+01
.350E+01
.400E+01
.450E+01
.BOQE+01
.550E+01
.B600E+01
.650E+01
.TO0E+01
.750E+01
.800E+01
.850E+01
.900E+01
.950E+01
.Q0QE+01
.050E+01
.100E+01
.150E+01
.200E+01
.250E+01
.300E+01
.350E+01
.400E+01
.450E+01
.500E+01
. 550E+(Q1
.600E+01
.650E+01
.700E+01
.750E+01
.B00E+01
.850E+01
.900E+01
.950E+01

BN N R KN WWWWWWE &G - 0000 - R e e O~ R R

o (mB)

.22571E-01
.86861E-01
.25859E-01
.39725E-01
.91629E-01
.91351E-01
.66287E-01
L07311E+00
.16140E+00
.25577E+00
.23219E+00
L22203E+00
.19532E+00
.13662E+00
.10808E+00
.01325E+00
.96684E-01
.53872E-01
.51950E-01
.21217E-01
.47288E-01
.32308E-01
.62309E-01
.38257E~01
.00076E-01
.76119E-01
.33893E-01
.42878E-01
.89645E-01
.68682E-01
.B1284E-01
.27958E-01
.18039E-01
.0b5107E~01
.78446E-01
.78407E~-01
.46081E-01
.45689E-01
.38230E-01
.18520E-01
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E (MeV)

.Q00E+01
.250E+01
.500E+01
.T50E+01
.000E+01
.260E+01
.500E+01
.750E+01
.Q00E+01
.2B0E+01
.500E+01

.7T50E+01

.Q00E+01
.250E+01
.500E+01
L750E+01
.000E+01
.250E+01
.500E+01
. T50E+01
.000E+01
.250E+01
.500E+(Q1
.7TSQE+01
.000E+02
.025E+02
.050E+02
.075E+02
.100E+0Q2
.12BE+02
.150E+02
.175E+02
.200E+02
L225E+02
L260E+02
L278E+02
.300E+02
.32BE+02
.350E+02
.375E+02
L400E+02

B R DN RN NN NN W WWER WO a0 G~ 00 W0 - = R R R O e = RN

o (mb)

.27877E-01
.86071E-01
.70416F-01
.45193E~01
.31023E-01
.B8383E-02
.B4055E-02
.16674E~02
.87533E-02
.93940E~02
.67679E-02
.54819E-02
.24824E-02
.17111E-02
.24551E-02
.08936E-02
.62481E-03
.02608E-03
.36113E-03
.24441FE-03
.84045E-03
.51699E-03
.02986E-03
.54051E-03
.37276E-03
.91248E-03
.17928E-03
.78749E-03
.23218E-03
.09158E-03
.TO067TE-03
.36566E-03
.36318E-03
.69269E-03
.35781E-03
.53814E-03
.41199E-03
.58069E-03
.16982E-03
.51862E-03
.B7798E-03



Hl-'-'l-ﬁI'—'-I—*l—'-HHHHHHHHHHHHHH@(OGJOD“J‘QO\O\W(H&FDPUJOJMI\JI—‘I—*U'IO

JAERI-M 92-122

Table 6 Evaluated values for L*BCa(\(,r:l)L‘qCa production cross section.

E (MeV)

.000E+00
.000E-01
.Q00E+00
.B00E+(Q0
.Q0QE+00
.500E+00
.Q0QE+00
.B00E+00
.0COE+00
.500E+00
.000E+00
.500E+00
.Q00E+00
.500E+0Q0
.000E+00
.500E+00
.Q00E+00
.500E+00
.000E+C0
.500E+C0
.000E+01
.050E+01
.100E+01
.150E+01
.200E+01
.250E+01
.300E+01
.350E+01
.400E+01
.450E+01
.500E+01
.S50E+01
.600E+01
.650E+0Q1
.TO0E+01
.T50E+01
.800E+01
.850E+01
.900E+01
.950E+01

A1 O~ D WNNE P P RO WNWoOo OO0 00 0COoOO0 00 C0o0 000 o0

o (mb)

.00000E+0Q0
.00000E+00
.00000E+0Q0
.00000E+00
.00000E+00
.00000E+Q0Q
.0O0000E+QQ
.00000E+00
.00000E+00
.000Q0E+0Q0Q
.00000E+0Q0Q
.00000E+00
.0000CE+QQ
.Q0COQE+00
.00000E+00
.00000E+00
.Q0000E+00
.00000E+Q0
.00000E+00
.00000E+00
.87088E-01
.00000E+00
.50C00E+C0
.50000E+00
.00000E+00
.10000E+01
.33430E+01
.59180E+01
.90710E+01
.29470E+01
.77280E+01
.36290E+01
.08750E+01
.96560E+01
.00160E+01
.08811E+01
.83536E+01
.11621E+01
.88769E+01
.20937E+01

GO oW oW W W W W WD WWWWWWWWWNRNRNRDNNRNDNDENRDERENDMBBDDDNNNDDN-N

E (MeV)

.000E+01
.050E+01
.100E+01
.150E+01
.200E+01
.250E+01
.300E+01
.350E+01
.400E+01
.450E+01
.50CE+01
.550E+01
.600E+01
.650E+01
.700E+01
.750E+01
.800E+01
.850E+01
.900E+01
.950E+01
.Q0QE+01
.OBOE+01
.100E+01
.150E+01
.200E+01
. 250E+01
. 300E+01
.350E+01
.400E+01
.450E+01
.500E+01
.550E+01
.B600E+01
.650E+01
.TO0E+01
.750E+01
.800E+01
.850E+01
.900E+01
.950E+01

W wWd bR~ WWw RO OEOO ]ORN WO

g {mb)

.24648E+01
.22136E+01
.18365E+01
.27276E+01
.51518E+01
.96016E+01
.53953E+01
.18572E+01
.35655E+00
. T2233E+00
.15868E+00
.09084E+00
. 20484E+00
.48496E+00
.94T14E+00
.52463E+00
.20667E+00
.88050E+00
.62330E+00
.44150E+00
. 30184E+00
.13781E+00
.03823E+00
.54627E~01
.08732E-01
.94163E~-01
L45535E-01
.94175E-01
.38523E-01
.94049E-01
.56300E-01
.14154E~01
.01056E-01
LT1709E-01
.61186E-01
.31052E~-01
.292T70E-01
.96368E-01
.85090E-01
.74035E-01
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E (MeV)

.Q00E+01
.250E+01
.B00E+01
.750E+01
.00CE+01
.260E+01
.500E+01
.7T50E+01
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.250E+01
.500E+01
.T50E+01
.Q00E+01
.2B0E+01
.B0CE+01
.750E+01
.000E+01
.250E+01
.500E+01
.750E+01
.000E+02
.025E+02
.050E+02
.075E+02
.10Q0E+02
.125E+02
.1650E+02
.175E+02
.200E+02
.22BE+02
.250E+02
.27BE+02
.300E+02
.325E+02
.350E+02
.375E+02
L400E+02

B U TR =0~ DWW R R R RN RN DWW R R RN WW

o (mb)

.54429E-01
.06369E-01
.74568E-01
.79440E-02
.52790E-02
.08373E-02
.91483E-02
.37479E-02
.03337E-02
.42273E-02
.08485E-02
.58545E-02
.65967E-02
.B0266E-02
.09641E-02
.20712E-02
.73853E-02
.33604E-02
.56023E-02
.37679E-02
.23709E-02
.39045E-02
.356566E-02
.06727E-02
.18770E-02
.04297E-02
.02905E-03
.01700E-03
.54388E-03
.94428E-03
.51906E-03
.81807E-03
.23083E-03
.7T7921E-03
.82839E-03
.85208E-03
.97895E-03
.14927E-03
. 25150E-03
.79619E-03
.62664E-03
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Table 7

E {MeV)

.000E+00
.000E-01
.000E+00
.500E+0Q0
.000E+00
.500E+00
.000E+00
.500E+00
.Q00E+00
.BO0E+00
.QO0E+00
.500E+C0
.Q0CE+0Q0
.500E+00
.Q00E+00
.BOQE+00
.000E+00
.500E+00
.000E+Q0
.500E+00
.000E+01
.05CE+01
.100E+01
.150E+01
.200E+01
.250E+01
.300E+01
.350E+01
L400E+01
.450E+01
.B500E+01
.550E+01
.600E+01
.650E+01
.T00E+01
LT50E+01
.800E+01
.850E+01
.900E+01
.950E+01

JAERI-M 92—122

Evaluated values for L*GTJ'_(\(,rz)L*EiTJ'_ production cross section.

~ NN SRR RN R0 00000000000 C 00000000000 00O0

o (mb)

.00000E+00
.00C00E+00
.00000E+00
.00000E+00
.Q0000E+Q0
.Q0000E+Q0
.00000E+00
.00000E+00
.00000E+Q0Q
.00000E+00
.00000E+QQ
.00000E+00
.00000E+QQ
.00000E+00Q
.00000E+00
.00000E+QQ
.00000E+00
.Q0000E+Q0
.00000E+0Q
.00000E+00
.00000E+00
.0000OE+00
.00000E+00
.00000E+0Q0
.00000E+00
.00000E+00
.00000E+00
.0Q000E+Q0
.16000E+01
.35000E+01
.66000E+01
.10000E+01
.30000E+01
.85000E+01
.80000E+01
.95000E+01
.32000E+01
.28C00E+01
.0B000E+01
.92500E+01

W W W W wwwwwwlwwdwwwwwdwwh N B_RKMMNNNDNLRILNDRNDNDDNRNNNRNDNDRLD W

E (MeV)

.000E+01
.Q50E+01
.100E+01
.150E+01
.200E+01
.250E+01
.300E+01
.350E+01
.400E+01
.450E+01
.B00E+01
.550E+01
.600E+01
.B50E+01
.TO0E+01
.750E+01
.800E+01
.850E+01
.900E+01
.950E+01
.000E+01
.050E+01
.100E+01
.150E+01
.200E+01
.250E+01
.300E+01
.350E+01
.400E+01
.450E+01
.500E+01
.550E+01
. 600E+01
.G50E+01
.TO0E+01
.TS0E+01
.800E+Q1
.850E+01
.900E+01
.950E+01

s i b W B BTN D N N0 R RN WW R N N WY b ek e Rl s

g (mb)

.80000E+01
.7TO0000E+01
.B9000E+01
.48B00E+01
.38000E+01
.26000E+01
.14948E+01
.75105E+00
.40676E+00
.10843E+00
.61139E+00
.62535E+00
.96410E+00
-39053E+00
.91461E+Q0Q
.52803E+Q0Q
.11162E+00
.78681E+QQ
.55546E+00
.34992E+00
.22281E+00
.06535E+00
.93972E-01
.09314E-01
.46208E-01
.96933E-01
.10457E-01
.95231E-01
.44960E~01
.12960E-01
.81862E-01
.52482E-01
.45249E~01
.19513E-01
.91434E-01
.T1458E-01
.61516E-01
.49429E-01
.23515E-01
.10259E-01
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E (MeV)
.000E+01
.250E+01

.500E+01 .

.750E+01
.000E+01
.250E+01
.500E+01
.TB0E401
.000E+01
.250E+01
.500E+01
.TB0E+01
.000E+01
.250E+01
.500E+01
.T50E+01
.Q00E+01
. 25Q0E+01
.B00E+01
.TB0E+01
.000E+01
.250E+01
.B0QE+01
.7T50E+01
.000E+02
.025E+02
.050E+02
.075E+02
.100E+02
.125E+02
.150E+02
.175E+02
.200E+02
.225E+02
.260E+02
.275E+02
.300E+02
.325E+02
.360E+02
.375E+02
LA00E+02

~ 00 ~ W0 ®W W W ks o P R RN R RN NN WW W W O3 N @Y N W

g (mb)

.87305E-01
.47291E-01
.95421E-01
.81818E-02
L4T129E~-02
.32207E~-02
.35478E-02
.0bBOBE-02
.68586E-02
.70908E-02
.43989E-02
.11742E-02
.65874E-02
.56891E-02
.33579E-02
. 19556E-02
.80847E-02
.81379E-02
.B1772E-02
.63459E-02
.24261E-02
.01650E-02
.21691E-02
.16976E-02
.63116E-02
.B7B9BE-02
.7474TE-02
.43337E-02
.30040E~-02
.40609E-02
.31294E-02
.20733E-02
.16596E-02
.05651E-02
.7T1172E-03
.66641E-03
.68466E-03
.53078E-03
.31794E-03
.03938E-03
.65051E-03
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JAERI-M 92—-122

Tabhle 8 Evaluated values for 52Cr(y,n)5lCr production cross section.

E (MeV)

.000E+0Q0
.000E-01
.Q00E+00
.B00E+00
.O00E+00
.500E+00
.Q00E+00
.B00E+C0
.OC0E+00
.B00E+C0
LO00E+00
.500E+00
.00QE+00
.500E+0Q0
.000E+00
.500E+00
.000E+Q0
.500E+00
.Q0CE+00
.500E+00
.000E+01
.050E+01
.100E+01
.150E+01
.200E+01
.250E+01
.300E+01
.350E+01
.400E+01
.450E+01
.B00E+01
.550E+01
.600E+01
.650E+01
.700E+01
.7T50E+01
.800E+01
.B50E+01
.900E+01
.950E+01

A~ OO NBHOWRMN R = = 00000000 CCO0O0QC0QO0C0O0CO0CO0OO0OO0COoOOoCCoO

o (ab)

.00000E+00
.00000E+Q0
.00000E+00
.00000E+00
.00000E+00
.00000E+0Q0
.00000E+00
.00000E+00
.00000E+00
.00000E+Q0
.Q0000E+QQ
.00000E+0Q0Q
.00000E+00
.00GOOE+00
.00000E+00
.C0000E+00
.0000QE+Q0
.00000E+0Q0
.00000E+00
.00000E+Q0
.00000E+Q0
.00000E+QQ
.00000E+QD
-000C0E+0O
.00000E+00
.0000CE+00
.00C00E+01
.1B5000E+01
.75000E+01
.25000E+01
.B5680E+01
.30000E+01
.00000E+Q1
.35680E+01
. 25000E+01
.16600E+01
.50000E+01
.20000E+01
.10000E+01
.00000E+01

E (MeV)

W oW O W W W W WMowWwwwaowwaowwwwwihhoNnDDRORLLNDERDDRDLDODNMNMNONLDODNDND

.000E+01
.050E+01
.100E+01
.150E+01
.200E+01
.260E+01
.300E+01
.350E+01
.400E+01
.450E+01
.500E+01
.550E+01
.600E+01
.650E+01
. TO0E+01
.T50E+01
.800E+01
.850E+01
.900E+01
.950E+01
.000E+01
.0B0E+01
.100E+01
.150E+01
.200E+01
.250E+01
.300E+01
.350E+01
.400E+01
.450E+01
.500E+01
.650E+01
.600E+01
.650E+01
. TO0E+01
.750E+01
.800E+01
.850E+01
.900E+01
.950E+01

W W b B M WD R R NN @S N R WWE o3

o {(mb)

.75000E+01
.40000E+01
.95000E+01
.07518E+01
.55413E+01
.23523E+01
.883391E+01
.22609E+01
.73439E+01
.45296E+01
.23659E+01
.01537E+01
.70147E+00
.92944E+00
.B8BTTE+00
.54305E+00
.84976E+00
.44980E+00
.06600E+00
. 7T6495E+Q0
.49286E+00
.34282E+00
.17849E+00
.02403E+00
.19067E-01
.37010E-01
.59100E-01
.99112E-01
.21224E-01
.75906E-01
.53514E-01
.21764E~01
L96761E-01
.6570G3E-01
.50958E-01
.19177E-01
.15294E-01
.95749E-01
.83914E-01
.7T9067E-01

721,_
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E (MeV)

.Q00E+01
.250E+01
.BO0E+01
.750E+01
.O00E+01
.250E+01
.B00E+01
.750E+01
.000E+01
.260E+01
.500E+01
.750E+01
.000E+01
.250E+01
.500E+01
.TSQE+01
.000E+01
.250E+01
.BOCE+01
.T50E+01
.000E+01
.2B0E+01
.500E+01
.750E+01
.000E+02
.Q25E+02
.Q50E+02
.075E+02
.100E+02
.125E+02
.150E+02
.175E+02
.200E+02
.225E+02
.2B0E+02
L275E+02
.300E+02
.325E+02
.350E+02
.375E+02
.400E+02

Gy ~] O W WD WO R R R NN W W W T N 0D W

o (mb)

.66620E-01
.24032E-01
.0BOS6E-01
.50990E-02
.49329E-02
.45795E-02
.68959E-02
.99126E-02
.47823E-02
.73605E-02
.24478E-02
.24046E-02
.15319E~02
.88016E-02
L46T701E-02
. 64426E-02
.875597E-02
.66485E-02
.42351E-02
.29274E-02
.01453E-02
.44036E-02
.07312E~-02
.90908E-02
.75102E-02
.61733E-02
.7T4309E-02
.60667E-02
.33225E-02
.18419E-02
.19684E-02
.25982E-02
.08420E-02
.11751E-02
.51575E-03
.29854E-03
. 26492E-03
.44103E-03
.B7151E-03
. T9643E-03
.92612E-03
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Table 9

E (MeV)

.Q0QE+Q0
.Q00E-01
.000E+00
.500E+00
.O00E+0Q0
.500E+0Q0
.0C0E+Q0
.500E+00
.Q00E+00
.500E+00
.Q0QE+0Q0
.500E+00
.000E+00
.500E+00
.000E+0Q0Q
.500E+00
.0O0E+00
.B00E+0Q0
.000E+Q0
.500E+Q0
.000E+01
.050E+01
.100E+01
.150E+01
.200E+01
.260E+01
.300E+01
.350E+01
.400E+01
.450E+01
.500E+01
.550E+01
.B600E+01
.650E+01
.700E+01
.T50E+01
.800E+01
.850E+01
.S00E+01
.950E+01

JAERI-M 92—122

Evaluated values for 55Mn(Y,n)5an production cross section.

A DO O WD NSRRI OO0 000000000000 0000

o (mb)

.O0000E+00
.C0000E+0Q0
.00000E+00
.00000E+0Q0
.00000E+00
.00000E+Q0Q
.00000E+00
.00000E+00
.Q0000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00C00E+00
.00000E+00
.00000E+00
-000C0E+QO
.00000E+00
.00000E+Q0Q
.00000E+00
.00000E+00
.28100E+Q0Q
.21100E+00
.38000E+00
.86900E+00
. 7T8800E+00
.22960E+01
.56100E+01
.00170E+01
.58580E+01
.34050E+01
.25240E+01
.20850E+01
.97190E+01
.40000E+01
.90000E+01
.60000E+01
.20000E+01
.50000E+01
.60391E+01

W WwWwwwowwwwwwwwwowwwwdwdwh N KNDNDBDDDNBRRDRNRNDRMDRNNNNLLDNRDMNDN

E (MeV)

.Q00E+01
.050E+01
.100E+01
.150E+01
. 200E+01
.250E+01
.300E+01
.350E+01
.400E+01
.450E+01
.B00E+01
.550E+01
.B600E+01
.B6B0E+01
.TO0E+01
.7T50E+01
.800E+01
.850E+01
.900E+01
.950E+01
.O00E+01
.050E+01
.100E+01
.150E+01
.200E+01
.250E+01
.300E+01
.3B0E+01
.400E+01
.450E+01
.B00E+01
.BB0E+01
.600E+01
. 650E+01
.TOOE+01
.TB0E+01
.800E+01
.850E+01
.900E+01
.950E+01
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o (mb)

.02147E+01
.11024E+01
.98067E+01
.03177E+01
.37855E+01
.84440E+01
.43692E+01
.12738E+01
.28219E+0Q0
.28162E+00
.93718E+00
.02308E+00
.1B5981E+00
.40047E+00
.89083E+00
.53165E+00
.16203E+00
.8554BE+00
.607B3E+00
.41461E+00
. 22664E+00
.14032E+00
.04717E+Q0Q
.71247E-01
.67394E-01
.82014E~01
.95306E-01
.19298E-01
.T2628BE-01
.72907E-01
.11563E-01
.27964E-01
.96823E-01
.74665E-01
.67675E-01
.58435E-01
.41059E-01
.26660E-01
.24294E-01
.21610E-01
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E (MeV)

.QO0E+(01
.250E+01
.500E+01
.750E+01
.000E+01
.250E+01
.500E+01
LTS0E+01
.000E+01
.250E+01
.500E+01
.TH0E+01
.000E+01
.250E+01
.B00E+01
.750E+01
.000E+01
.250E+01
.500E+01
.7B0E+01
. O00E+(1
.250E+01
.500E+01
.7T50E+01
.000E+02
.028E+02
.050E+02
.075E+02
.100E+02
.125E+02
.180E+02
.175E+0C2
. 200E+02
.22BE+02
.250E+02

.275E+02

.300E+02
.325E+02
.350E+02
.375E+02
.400E+02

N N W W 00 e e e P N R R R R DR RN RN WWE D DR R~ 0D e

o (mb)

.12950E-01
.65540E-02
.80453E-02
.83155E-02
.79958E-02
.96295E-02
.46422E-02
.43486E-02
.86070E-02
.B3806E-02
.17991E~02
.35663E-02
.64141E-02
.3818BE-02
.95759E-02
.98041E-02
.73971E-02
.32897E-02
.39562E-02
.17901E-02
.36038E-02
.10503E-02
.06193E-02
.81440E-02
.B8591E-02
+44489E-02
.52960E-02
.49315E-02
.31350E-02
.19277E-0Q2
.17631E~02
.12040E-02
.14770E-02
.93304E-03
.03843E-02
.1210SE-03
.34817E-03
.08219E-03
.53658E-03
.40992E-03
.37868E-03
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Table 10

E (MeV)

.CO0E+QO
.000E-01
.000E+00
.B00E+00
.000E+Q0
.500E+00
.000E+0Q0
.500E+Q0
.Q00E+00C
.500E+00
.Q00E+00
.500E+00
.Q00E+00
.500E+00
.000E+Q0
.500E+00
.Q00E+Q0C
.500E+00
.000E+00
.500E+Q0
.000E+01
.050E+01
.100E+01
.150E+01
.200E+01
.250E+01
.300E+01
.350E+01
.400E+01
.450E+01
.500E+01
.550E+01
.600E+01
.650E+01
.TO0E+01
.7E50E+01
.800E+01
.B50E+01
.900E+01
.950E+01
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JAERI-M §2-122

Evaluated values for 5900(y,n)5860 production cross secticn,

g (mb)

.00000E+00
.00000E+C0O
.000COE+QQ
.00000E+00
.00000E+00
.O0000E+0Q0
.00000E+00
.CO000E+00
.00C00E+00
.00000E+00
.00000E+Q0Q
.Q0000E+Q0
.000C0E+Q0
.00000E+Q0
.00000E+00
.00000E+00
.00000E+00
.00000E+QQ
.00000E+C0
.00000E+00
.00000E+00
.50000E+00
.BO00OE+Q0Q
.BO00QE+00
.10390E+01
.32970E+01
.61240E+01
.97210E+01
.43900E+01
.05840E+01
.89260E+01
.98530E+01
.19640E+01
.40000E+01
.40000E+01
.70000E+01
.30000E+01
.000C0E+01
.BOOOOE+01
.15089E+01

mwwwwmwwwmmwc.omwc.oc.omwwmmwmwmwwmwwwmwmwmmww

E (MeV)

.Q00E+01
.0B0E+01
.100E+01
.150E+01
.200E+01
.250E+01
.300E+01
.350E+01
.400QE+01
.450E+01
.500E+01
.550E+01
.600E+01
.650E+01
.700E+01
.7T50E+01
.800E+01
.850E+01
.900E+01
.950E+01
.000E+01
.050E+01
.100E+01
.150E+01
.200E+01
.250E+01
.300E+01
.350E+01
.400E+01
.450E+01
.650QE+01
.550E+01
.B00E+01
.650E+01
.700E+01
.T50E+01
.800E+01
.850E+01
.S00E+01
.950E+01

CAJUJoP-P‘nbU‘l(ﬂU‘lO’!-wIm(DHHHHI—LHHMI\JI\)I\memlbdhmmmtok‘t—*l—‘l\)l\)w#-tﬂ

o (mb)

.20243E+01
.19415E+01
.48591E+01
.80274E+01
.17214E+01
.T5722E+01
.42261E+01
.14935E+01
. 64013E+00
.02258E+00
.B7890E+00
.6T039E+00
.93851E+00
.323B9E+00
.65061E+00
.23811E+00
.85037E+00
.505B9E+00
.2BOT2E+00
.00142E+Q0
.86624E+00
.58660E+00
.4T993E+00
.37930E+00
L277TOE+Q0
.15746E+00
.06418E+00
.00338E+00
.32521E-01
.00472E-01
.31134E-01
.55857E-01
.77205E-01
.34604E-01
.27554E-01
.84436E-01
.29894E-01
.14972E-01
.85348E-01
.64227E-01

— 23,
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E (MeV)

.000E+01
.250E+01
.500E+01
.T50E+01
.Q00E+01
.250E+01
.500E+Q1
.T50E+01
.00CE+(1
.250E+01
.500E+01
.T50E+01
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.250E+01
.500E+01
.T50E+01
.000E+01
.250E+01
.500E+01
.750E+01
.000E+02
.026E+02
.050E+02
.075E+02
.100E+02
.125E+02
.150E+02
.175E+02
.200E+02
.225E+02
.250E+02
.275E+02
.300E+02
.325E+02
.350E+02
.375E+02
.400E+02

P~ O ~ D D e R R R RSN WWWWWe a0 NN O W

g (mb)

.70798E-01
.19109E-01
.07697E-01
.00102E-02
.86201E-02
.04626E-02
.60181E-02
.T1572E-02
.98916E-02
.00778E-02
.33507E-02
.66386E-02
.50165E~02
.34419E-02
.52686E-02
.29495E-02
.58139E-02
.46092E-02
.68442E-02
.17690E-02
.17443E-02
.48054E-02
.10289E-02
.73186E-02
.83264E-02
.65122E-02
.66584E-02
.36767E-02
.29804E-02
. 38540E-02
.25220E-02
.41545E-02
.29193E-02
.07T105E-02
.02267E~-03
.04389E-02
.91003E-0C3
.60260E-03
.19119E-03
.78333E-03
.12924E-03
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Table 11

E (MeV)
.000E+00
.000E-01
.Q00E+00
.B00E+00
.Q00E+00
.500E+00
.QD0E+0Q0
.B00E+0Q0
.Q0QE+00
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.Q00E+0Q0
.S00E+00
.000E+00
.500E+00
.Q00E+00
.BOCE+Q0
.000E+01
.050E+01
. 100E+01
.150E+01
.200E+01
.2B0E+01
.300E+01
.350E+01
.400E+01 .
.450E+01
.500E+01
.550E+01
.600E+01
.650E+01
.700E+01
.T50E+01
.800E+01
.850E+01
.900E+01
.950E+01

N RN NNNE B R OO0 d DO O 000000000 000000 o oo 00O 000

JAERI-M §2-122

Evaluated values for 58Ni(y,n)57Ni production cross section.

o (mb)

.O0000E+00
.00000E+0Q0
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00C00E+00
.Q0000E+00
.Q0000E+Q0
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+0Q0
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+0Q0
.00000E+00
.00000E+Q0
.00000E+00
.00000E+00
.00000E-01
.40000E+00
.30000E+00
.7TO000E+00
.00000E+00
.12200E+01
.34310E+01
.59030E+01
.84880E+01
.09160E+01
.28240E+01
.38670E+01
.38710E+01
.29130E+01
.12670E+01

W W W W WwwwwwwwWwdwWwwwwwdwowwwh NDRDDOLDNDNDKRRNDNDLDILLRRNNNDMDNRNNDNN

E (MeV)

.000E+01
.050E+01
.100E+01
.150E+01
.200E+01
.260E+01
.300E+01
.350E+01
.400E+01
.450E+01
.500E+01
.B50E+01
.600E+01
.650E+01
.TO0E+01
.TB0E+01
.BOOE+01
.850E+01
.900E+01
.950E+01
.Q00E+01
.Q50E+01
.100E+01
.150E+01
.200E+01
. 250E+01
.300E+01
.350E+01
.400E+01
.450E+01
.500E+01
.550E+01
.600E+01
.650E+01
.TO0E+01
. T50E+01
.800E+01
.B50E+(1
.900E+01
.950E+01

o o s T 000 e RN W W W 0T N WD e R 2 N

g (mb)

.00000E+01
.90000E+01
.80000E+01
.T0663E+01
.59199E+01
.42640E+01
.24861E+01
.09982E+01
.63021E+00
.35392E+00
.32748E+00
.26661E+00
.51852E+00
.83196E+00
.30326E+00
.81913E+00
.43911E+00
.03741E+00
.78044E+00
.46415E+Q0
.22950E+00
.98110E+Q0
.B8BT1E+00
.7T3031E+00
.48120E+00
.40419E+Q0
.24601E+00
.16024E+Q0
.01171E+00
.99961E-01
.12231E-01
.32378E-01
.56553E-01
.86689E-01
.43474E-01
.86251E-01
.29452E-01
.64147E-01
.44801E-01
.33518E-01

724ﬁ
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E (MeV)

.Q00E+(1
.250E+01
.500E+01
.T50E+01
.000E+01
.250E+01
.500E+01
.THQE+01
.000E+01
.250E+01
.500E+01
.7T50E+01
.000E+01
.260E+01
.50CE+01
. TB0E+01
.Q00E+01
.250E+01
.500E+01
.750E+01
.G00E+01
.250E+01
.500E+01
.T50E+01
.Q00E+02
.025E+02
.QB0E+02
.Q75E+02
.100E+02
.125E+02
.15Q0E+02
.175E+02
.200E+02
.225E+02
.2B0E+02
L27T5E+02
.300E+02
.325E+02
.350E+02
.37BE+02
.400E+02

G Q0 O 00 00 G W W H H = = R e NR RN R W W W W DT BN 00 =

o (mb)

.26951E-01
.05782E-01
.54591E-02
.33022E-02
.60923E-02
.12800E-02
.26514E-02
.30933E-02
.58684E-02
.12819E-02
.08522E-02
.66557E-02
.39772E-02
.04758E-02
.13706E-02
.849T7E-02
.52187E-02
.06594E-02
. 25402E-02
.24201E-02
.18418E-02
.86039E-02
.80512E-02
.87133E-02
.79553E-02
.41325E-02
.35514E~-02
.68517E-02
.25375E-02
. 28469E-02
.12768E-02
.15522E-02
. 19854E-02
.39186E-03
.33801E~03
.88615E-03
.15484E-03
.56110E-03
.79451E-03
.61978E-03
.75362E-03
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Table 12 Evaluated values for °°Cu(y,n)®“Cu production cross section.

E (MeV)

.Q00E+0Q0Q
.000E-01
.Q0QE+Q0
.500E+0Q0Q
.000E+Q0
.500E+00
.QQ0E+Q0D
.500E+00
.O00E+QQ
.B00E+00
.Q0OE+00
.B00E+Q0
.QCOE+Q0
.B00E+00C
.Q00E+00
.500E+00
.QOOE+0Q0C
.BO0E+QQ
.000E+00
.500E+Q0
.000E+01
.0B0E+01
.100E+01
.150E+01
.200E+01
.250E+01
.300E+01
.350E+01
.400E+01
L450E+01
.500E+01
.BB0E+01
.600E+01
.650E+01
.TO0E+01
.750E+01
.B00E+01
.850E+01
.900E+01
.950E+01

N W~ N NN O h WK R D000 OO0 000000000000 0000

o (mb)

.00000E+00
.O0000E+0Q0
.00C00E+00
.00000E+00
.GO00C0E+00
.00000E+CO
.00000E+00
.00000E+00
.00000E+Q0Q
.00000E+Q0
.00000E+QQ
.0000QE+Q0
.00000E+00
.0000QE+00
.00000E+00
.00000E+00
.00000E+Q0
.00000E+00
.00000E+00
.00000E+C0Q
.00000E-01
.000Q0E+Q0
.00000E+01
.50000E+01
.80000E+01
.25000E+01
.75000E+01
.40000E+01
.00000E+01
.00000E+01
.91250E+01
.64950E+01
.20920E+01
.49440E+01
.46440E+01
.15180E+01
.54583E+01
.10343E+01
.63196E+01
.46567E+01

W oW W oW W W W W W W wwwWwwwwwhhNRNBRDMNDNDWDILRLDBRL NN NN NN DR

E (MeV)

.000E+01
.050E+01
.100E+01
.150E+01
.200E+01
.260E+01
.300E+01
.350E+01
.400E+01

.450E+01

.500E+01
.550E+01
.B00E+01
.650E+01
.TQQE+01
.T50E+01
.800E+01
.850E+01
.900E+01
.950E+01
.QCQE+01
.OBQE+01
. 100E+01
.150E+01
.200E+01
.250E+01
.300E+01
.350E+01
.400E+01
.450E+01
.500E+01
.550E+01
.600E+01
.650E+01
.TO0E+01
.750E+01
.BOOE+01
.850E+01
.900E+01
.950E+01

W W W wWwWwWwwwwwwwkd a0 O O = = R Wd O e =

o (mb)

.63719E+01
.15543E+01
.97185E+00
.54935E+00
.01204E+00
.06978BE+Q0
.38261E+00
.95043E+00
.62775E+00
.39998E+00
.19789E+00
.10102E+00
.71983E-01
.03378E-01
.16254E-01
.86743E-01
.31411E-01
.86263E-01
.45592E-01
.02228E~-01
.84000E-01
.66749E-~01
.39013E-01
.07841E-01
.01320E-01
.77765E-01
.59390E-01
.44540E~-01
.30718E~01
.97705E~01
.90877E-01
.98691E-01
.82159E-01
.T4348E-01
.T7736E-01
.67078E-01
.45761E-01
.48428E-01
.25785E-01
.15182E-01

_ 25 -
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E (MeV)

.000E+01
.250E+01
.500E+01
. T50E+01
.000E+01
.250E+01
.500E+01
.750E+01
.000E+01
.250E+01
.500E+01
.TS50E+01
.000E+01
.250E+01
.500E+01
JT50E+01
.Q00E+01
.250E+01
.B500E+01
.750E+01
.Q00E+01
.250E+01
.500E+01
.750E+01
.000E+02
.Q25E+02
.050E+02
.Q75E+02
.100E+02
.125E+02
.150E+02
.175E+02
.200E+02
.225E+02
.250E+02
.27BE+02
.300E+02
.325E+02
.350E+02
.375E+Q2
.400E+(02

O\‘QQOD(DEDOJHH‘.DD—*HHHHHH!—*HI—LMMMMMMmmmmP@@m‘m@mmmHH

o (mb)

.14086E-01
.04049E-01
.68555E-02
.B9638E-02
.73942E-02
.42382E-02
.12618E-02
.28272E~02
.92624E-02
.TG759E-02
.33792E-02
.94672E-02
.39424E-02
.48079E-02
.10087E-02
.41355E-02
.83138E-02
.29657E-02
.33037E-02
.04014E-02
.39404E-02
.90424E~02
.54775E-02
.78042E-02
.44664E-02
.73556E-02
.41147E-02
.26561E-02
.14383E-02
.21536E-02
.03617E-02
. 84B68E-03
.Q2377E-02
.08961E-02
.68357E-03
.81442E-03
.26567E-03
.54415E-03
. 55494E-03
.82196E-03
. 26575E-03
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Table 13

E (MeV)

.000E+00
.000E-01
.000E+C0
.500E+00
.Q00E+00
.500E+00
.000E+Q0
.S00E+00
.000QE+00
.500E+00
.Q00E+Q0
.500E+0Q0
.G00E+00
.500E+00
.000E+Q0Q
.500E+00
.000E+00
.500E+00
.000E+00
.500E+0Q0
.000E+01
.050E+01
.100E+01
.150E+01
.200E+01
.2B0E+01
.300E+01
.350E+01
.400E+01
.450E+01
.500E+01
.BE0E+01
.B600E+01
.650E+01
.TOCE+01
.750E+01
.800E+01
.850E+01
.900E+01
.950E+01
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Evaluated values for 902r(y,n)892r production cross section.

g (mb)

.00000E+QQ
.000Q0E+Q0
.00000E+Q0
.00000E+00
.00000E+Q0
.Q0000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+0Q0
.00C00E+00
.00000E+00
.00000E+00
-00000E+00
.0000CE+00
.QQ0COE+QO
.00000E+00
.GO0CQE+00
.Q000OE+00
.Q0CCOE+0OD
.GO0COE+00
-G0000E+QD
.QC0000E+00Q
.00000E+Q0
.0000QE+QQ
.20000E+01
.10000E+01
.30000E+01
.30000E+01
.50000E+01
.15000E+02
.52413E+02
.B6315E+02
.08188E+02
.Q7803E+02
.87095E+02
.B7261E+02
.30000E+0Q2
.14000E+02
.00000E+02
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E (MeV)

.000E+01
.050E+0Q1
. 100E+01
.150E+01
.200E+01
.250E+01
.300E+01
.350E+01
.400E+01
.450E+01
.500E+01
.BB0E+01
.600E+01
.650E+01
.7T00E+01
.750E+01
.800E+01
.850E+01
.900E+01
.950E+01
.000E+Q1
.050E+01
. 100E+01
.150E+01
.200E+01
. 250E+01
.300E+01
.350E+01
.400E+01
.450E+01
.500E+01
.55QE+01
.600E+01
.650E+01
.TO0E+01
.750E+01
.800E+01
.850E+01
.900E+01
.950E+01

BN W WO N NN N0 R R R R RN WS 0 RN WS TR B N B

o (mb)

.90000E+01
.10000E+01
.50000E+01
.97168E+01
. 44205E+01
.85915E+01
.22342E+01
.30356E+01
.52563E+01
.55198E+01
.93123E+01
.51296E+01
.16630E+01
.92879E+00
.91873E+00
.296459E+00
.09986E+00
. 2954 7E+00
.81896E+00
.48215E+00
.13599E+00
.89472E+00
.70316E+00
.52299E+00
.35478E+00
.25378E+00
.14739E+00
.03483E+00
.68465E-01
.79145E-01
.28737E-01
.87210E-01
.35684E-01
.12516E-01
.90091E-01
.42650E-01
.19352E-01
.01417E-01
.99283E-01
.T7680E-01
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E (MeV)

.000E+01
.250E+01
.500E+01
.750E+01
.QCQE+01
.250E+01
.500E+01
.7TH50E+01
.000E+01
.260E+01
.B00E+01
.750E+01
.000E+01
.250E+01
.Bb00E+01
.750E+01
.Q00E+01
.250E+01
.500E+01
.7E50E+01
.000E+01
.250E+01
.500E+01
. T50E+01
.00CE+02
.02BE+02
.050E+02
.Q75E+02
.100E+02
.125E+02
.150E+02
.175E+02
.200E+02
.225E+02
.250E+02
.275E+02
.300E+02
.320E+02
.350E+02
.375E+02
+400E+02
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g (mb)

.49845E-01
.01020E-01
.74531E-01
.55880E-01
L22702E-01
.14076E-01
.07351E-01
.67932E-02
.88820E-02
.66145E~02
.14489E-02
.81714E-02
.67161E-02
.36823E-02
.58687E-02
.40629E-02
.40612E-02
.05353E-02
.91597E-02
.63884E-02
.14746E-02
.29608E-02
.T2092E-02
.67564E-02
.72004E-02
.T3764E-02
.42576E-02
.63644E-02
.77582E-02
.17748E-02
.94194E-02
.79865E-02
.59671E-02
.53845E-02
.70734E-02
.63059E-02
. 26240E-02
.48479E-02
.26553E-02
L26667E-02
.34853E-02
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Table 14 Evaluated values for lOOMO(Y,n)ggMo production cross section.

E (MeV)

.QC00E+00
.000E-01
.Q00E+(QQ
.500E+00
.Q0QE+00
.500E+0Q0
.000E+00Q
.500E+00
.Q00E+00
. 500E+00
. 000E+Q0
.500E+00
.000E+Q0
.500E+00
.000E+00
.500E+00
.000E+00
.500E+00
.000E+00Q
.500E+00
.O00E+01
.050E+01
.100E+01
.150E+01
.200E+01
.250E+01
.300E+01
. 350E+01
.400E+01
.450E+01
.500E+01
.BB0E+01
.600E+01
.650E+01
.TO0E+01
.750E+01
.800E+01
.850E+01
.900E+01
.950E+01

o N W N8 RO e W 0N OO0 00000000000 0000

o (mb)

.00000E+0Q0Q
.O0000E+00
.00000E+00
.00000E+0Q0
.00000E+00
.0000CE+00
.0000COE+QO
.00000E+00
.00000E+00
.00000E+00
.00000E+QQ
.00000E+Q0Q
.Q0000E+Q0
.00000E+Q0
.00000E+CO
.00000E+Q0Q
.00000E+00
.00000E+Q0
.0000CE+QQ
.60000E+01
.60000E+01
.T5000E+01
.TOO000E+01
.00000E+01
.25000E+01
.00000E+01
.03000E+Q2
.23385E+02
.39707E+02
.50190E+02
.41461E+02
.21515E+0Q2
.87614E+01
.70B63E+01
.86340E+01
.38C05E+0C1
.22068E+01
.40072E+01
.79734E+01
.37822E+01
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Fig. 1 Comparison between measured cross section(solid circles with
error bars) and calculated ones{solid line) based on the Lorentzian
resonance formula for 9OZI(Y,HX) reaction cross sections.
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Fig. 2 Comparison between measured{(sclid circles with error bars) and
theoretical cross sections for the 25Mg(y,nx) reaction. The soild
line represents sum cross sections of the giant El resonace and the
quasi-deuteron absorption process. The broken line represents
photoneutron cross sections for the latter process only. Hence, the
difference between the two lines represents cross sections for the
former excitation process.
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Fig. 3 Comparison between measured(solid circles with error bars) and
theoretical cross sections for the 902r(y,nx) reaction. The solid
line represents sum cross sections of the giant El resomace and the
quasi-deuteron absorption process. The broken line represents
photoneutron cross sections for the latter process only. Hence, the
difference between the two lines represents cross sections for the
former excitation process.
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Fig. 4 Comparison between measured(solid circles with error bars) and
evaluated(solid line) photoneutron cross sections for 23Na,



JAERI—M 92122

BMe(y, nx)
40
30
i
)i
¢ S
& NI
S ! } T
s 20 + 1
S 1y
e i3
C
t
1
N
n 10 BN
m \.\
\1_)/ 1J SR ANARENREERERNRAN
: NS
0 1
=105 10 20 30 0 50 60

Incident Energy (MeV)

Fig. 5 Comparison between measured(solid circles with error bars) and
evaluated(sclid line) photoneutron cross sections for 25Mg.

#Ca(y, xn)

125
100 H- 5
C
E 75
s
5 5
¢ i
€ 50
i 1
[a]
PN r
o 25
— 1 - l
G ™ |
0
| i
_os 1] NREN l 1 EESNEEEEN 1
0 10 20 30 40 50 60

Incident Energy (MeV)

Fig. 6 Comparison between measured(solid circles with error bars) and
evaluated(solid line)} photoneutren cross sections for 48Ca.
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Fig. 7 Comparison between measured(solid circles with error bars) and
evaluated(solid line) photoneutron cross sections for “6Ti,
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Fig. 8 Comparison between measured(solid circles with error bars) and
evaluated(solid line) photeoneutren cross sections for Segr,
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Fig. 9 Comparison between measured{solid circles with error bars) and
evaluated(solid line) photoneutron cross sections for 55Mn,
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Fig. 10 Comparison between measured(solid circles with ergor bars) and
evaluated(solid line) photoneutron cross sections for “~“Co.
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Fig. 11 Comparlson between measured(solid circles with error bars) and
evaluated (solid line) photoneutren cross sections for 28Ni.
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Fig. 12 Comparison between measured{(sclid circles with error bars) and
evaluated(solid line) photoneutron cross sectlons for 53cu.
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Fig. 13 Comparison between measured(solid circles with error bars) and
evaluated(solid line) photoneutron cross sections for O7r.
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fig. 14 Comparison between measured(solid circles with error bars) and
evaluated(solid line) photoneutron cross sections for 100pMp,
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Fig. 15 Comparison between measured{solid circles with error bars) and
evaluated(solid line) cross sections for the 23Na(y,lnx) reaction.
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Fig. 16 Comparison between measured(solid circles with error bars) and
evaluated(solid line) cross sections for the 23Na(y,2nx) reaction.
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Fig. 17 Comparison between measured(solid circles with error bars) and
evaluated(solid line) cross sections for the 25Mg(y,1nx) reaction.
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Fig. 18 Comparison between measured(solid circles with error bars) and
evaluated(solid line) cross sections for the 25Mg(y,2nx) reaction.
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Fig. 19 Comparison between measured(solid circles with error bars) and
evaluated(solid line) cross sections for the 48Ca(Y,lnx) reaction.
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Fig. 20 Comparison between measured(solid circles with error bars) and
evaluated(solid line) cross sections for the 48Ca(y,2nx) reaction.
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Fig. 21 Comparison between measured(solid circles with error bars) and
evaluated(solid line) cross sections for the °°Mn(v,lnx) reaction.
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Fig. 22 Comparison between measured(solid circles with error bars) and
evaluated{solid line) cross sections for the S5Mn(y,2nx) reaction.
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Fig. 23 Comparison between measured(solid circles with error bars) and
evaluated(solid line) cross sections for the 59C0(y,lnx) reactiocn.
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Fig. 24 Comparison between measured(solid circles with error bars) and
evaluated(solid line) cross sections for the 59C0(Y,2nx) reaction.
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Fig. 25 Comparison between measured(solid circles with error bars) and
evaluated(solid line) cross sections for the 98N{ (v, lnx) reaction.
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Fig. 26 Comparison between measured(solid circles with error bars) and
evaluated(solid line)} cross sections for the 58N (v,2nx) reaction.
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Fig. 27 Comparison between measured{(solid cirecles with error bars) and
evaluated{solid line) cross sections for the 65Cu(y,1lnx) reaction.
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Fig. 28 Comparison between measured (solid circles with error bars) and
evaluated(solid line) cross sections for the 65Cu(y,2nx) reaction.
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Fig. 29 Comparison between measured(solid circles with error bars) and
evaluated(solid line) cross sections for the 902r(y,1nx) reaction.
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Fig. 30 Comparison between measured(solid circles with error bars) and
evaluated(solid line) cross sections for the 307y (y,2nx) reaction.
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Fig. 31 Comparison between measured(solid circles with error bars) and
evaluated(solid line) cross sections for the 100Mo(y,lnx) reaction.
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Fig. 32 Comparison between measured(solid circles with error bars} and
evaluated(solid line) cross sections for the 100Mo(y,2nx) reactiom.
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Fig., 33 Comparison between measured photoneutron cross sections(sclid
circles with error bars) and calculated photoabsorption cross sec-—
tions for 2%Zr. The solid and broken lines show calculated cross

sections based on Eq. (5) and Eq. (6), respectively.
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