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A NFEBIZL>TRETEIEHRGMYAF—T2F /4 F (MA:Minor Actinides, %l 21X 23"Np,
HL2BAm) P EDZEIZ L > TREH L, RO - TET 2 JEEY & & RS I 2
Wbz ek BFhzxV¥—FfHzEd s ETEERFETH S, MEHEZ AN U@
N AR ERENHLLE (ADS: Accelerator-Driven System) % #&at3 2720121k, MA DT — X %
HELICHREL, IhEHRFHIKMESE 20 ERH 5, HLFOEMEMGERICEEL 5 X 51
T—REUT, BoZXHENmEE. RPE T8y BLXORRETZ AV -7 ML (E,)
ENEETH D, MA 2L RBITEH ATEBIF D IR (ko) DFFREMEIX, FIHTIHT—X
T4 T IV —IZE o TRELERDZZ Db >TH Y, FHREMHEE T ADS DRFEEINTE S
RIMTIEARN (1, 2]0 ke ICRERFRIAAZHEXBHEKNO MA®T 7 F /1 RigEfEE LT 2"Np,
239.240py 21248 Ay 2MCm R ERH LD, TA 7T ) —RMICEN S BMEDOARIX, ISR
R UTHRBREED T — X PFEL RN L EZRL TV,

AWZETIE. MAXT 7 F /A FRFEOKEAA TR S N a IR 8 v & dtkrzaL
F—ZART MV x(Ep) BEEINSDAFHFHET T RNF — (Byi) WEE (BK Eyin= 50
MeV FEE) DFERT — X OHE%2HIET, Bz, ADS TR LV EITRXLVF—fHEKETCOT -2
BB D EIZEHT S, ZhoeT—XOBRER 1.0.0-1 123837, Kikn + 21Am 1285 v
iR RLU7ZHDT, By & LTTEY FLTWD, ERTF—XBDRVDITIA, By = 15
MeV £TUARW, K 1.0.0-2 1%, x(Ey) OFEHTRLF— (x(E,)) 2RULTWEA, n + 23U
RIETEZ Enjn N U CTHIFEMNS 200, ZHT200H1E5E D LTWARW, EHEMICHNE
FIE N v X (B OHIEOHEEEXIE, (a) BEL L 2T ARSI A Z 212 & BNy
2275 ROEA, (b) BTINVF—dEFJEROBEALOH L X £/2 @ 2V F — R TO P
FIRATHEFEI D OWEEX 12D B, RBFEIE. BEA A VKIEEAWZEEABITRIGICE>TID
PIEE MR L, PET AR T — X 2E A A VRISTRELTT — X 201G T 5, 2D HEE A
MinFiEE S5, Bxidk, INEFCRENOICE2EPANTEEZFFE L, RBEMLFIRITE-
TR OBEREBA A ZIELTEX (3, 4,5, ZhedlrtsiziladbEesZet, M
B & B BIFE e & B9,

RIS &1, 1.0.0-3 (IZRT &2z, FEFARKIEOET —X %, EL-EHA 4> % H
WCRILEHEKZ L. ZOHROFEEREZ BN L TEARED T — X2 IET 2 HETH 5,
BIZ. n+28Np OF — X ZEET B60% 75 LTW\W5, 285Np ORI 2.1 H & B\ =, EEW
CRE 2 EN S 5 Z LIEARTRETH 0. TR E o 2 EHHE IIATTRETH 5, ZRTBITK
JETIE, FIHTEZENZM\ (KT 2Np), 2z B0 2859 % Z & TH UEER 2%Np
EEBTEHIENTE, BT —XDBEEAREL 725, RO Z A5, n+2PBAm 2 \VWolz T —
ZEWMBTEEH, PETFE—LZ2HWAZFEREERY, EA AV E—LZHVE DI MHET
N 275y RS MFEFETT —XOMEITHL TWEEERZOLND, T 6IZZDFE
ORFEIE, —FIOFEFRT 10 L LIZh -2 @ERNTE L Z 06, HROBMIZhT- 2 F5R
HDENE R T THRLZDIHL TWD, 72, HAKORIRE (i xL¥—E*) &
LT, B L EWME (0 ZREEEZEWE) 5. 50MeV %82 2 M & CHIE A TTHETH 5,
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I, PEFARTAINVF = By % 238228 12nd 5, ERTE, 1RV 2L
BRI NGEAKBR IR T AN -2 T2 06ENH L, D7D, KifFETIiEy ) a
v AE-E B Z2H WS, 72, R TERI NIRRT %2 L SRR HEHE (Multi-Wire
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LT x(Ey) U FTROTNS
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& 1.0.0-6: 2"Np(n,f) OKDHF ISR T 2 hEFREL

R (1.1) 13, BB LOBEOASH S I NEFEFEIELWEFEELEZLDTHED, 5k
D 25U (nyp,,f) ORPETIE, WL DS 140, EESAF» S L0 E > THH X
NBZEDRbhoTWS [7], X512, K1.0.0-51CRT &S 1T. ZThENOMHZRL» S S
BHMEFOBIIRE L B ->TED, BEHE m IZH U TIREROZ L oT W5, 2k, BIF
FEFORFEOEMES 2R TWD, 512, R[S OF—& (M1.0.0-6) »WET &>, AH
HE 7T 2L F =23 Ey= 0.8MeV 225 5.5MeV 2L 7256 (BERORIET X V¥ — E* 1%
6.3MeV 225 11.1MeV 234N . ERESHRF O A Z T FHHETHEBEIMLTWDE, 2D &S RHE
26, (1.1) Rk, EBICEETVWAEEXEEL IV RAATOARVWIHIRE 525, 20720,
(1.1) Rid. ABFMET T RVF RO OMENEH T 256, KERREZ LS MR
Hb, Brld, REKSHEIZBWTEARFERT L ISR FEER (ng & me) Z2IRET S
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5 1.0.0-5 8 L TE1.0.0-6 IZRT LD v(m) LED By (ZXT2E(IEFER L. BIFHMETO
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2.1 2{kEtHE

RIS STIEIC & 0 DB TR S B IR TH Y & THLE— 2R 8L x(Ey).
B2 DWW TR I N S DA T 3OV F — By &7 (K 50MeV) O 7 — XHUFS 5 Z &

ZHIWE T 5,

Ero. B P ETEOMBET — % v(m) ZHUET 5, HENRKEE LT,

RR@»oEMIZEDS MA MO PMEF AR T — 2 OIS 2 HIEd, £/, BIHFEETIVIC

LMD ABMAEMEST DI LT, MAEPETFHE T3V F— 227 FVOFHIGIEOREEE H

895

ZOHBMDZMDT-D, £EGHHZLLTD 3 DDIHHE THD 5,

1. RIS & 2 B 7 o flE

FhRI, T IIBERE R VT LR FEE U C B 2 BT OB G - R B &
B flE &Iz, TP 28T 2 7-00h Mk ritidRz#iET 528 T
Hpgg i IS B 2 2R X E 5, 180 + 2TNp B LU 180 + 28Am KIGIZ & 5%
%%Zﬁ}iﬁﬁx %ﬁﬁ W 5 ey w@\ %%ﬁ&*ﬁ 236,237Np7 239,2401:)117 241,243Arn7 244’245’2460111
:BJ:U%E#@&E 238Np, 237’238Pu, 239’240’242’244Am, 24301117 245’246’247’248]31{ @EFI[I\E'E
FAFRDHIZBIT B viEB L OCARY ML x(E,) OHG%2 HIgS, 72, HFhk:
TORFEEFARL 72D, BHRAFEER m L HFEHETOMBED S vim) OEH%H
R

(a) FRER B s 4 7 oD B

RETOREEK 2.1.0-2 1ITRT, ERTBITKIGTERSI NS MER T (KD
BITIEUIN) %, BiAICEWZY Y 32 AE-ERE#S TR L, 2787 F v~
FOVEHHI U CTER I N EEE (KOFITIE 2 Pu ) 2HET L ebi, &
ARDFRT AN F—%RET 5, BRRTERIND 2 DDA AF %2 T
BlEHEE (MWPC) TR U, EBERICEORF OBERERE2HRET 5, AW
Tlk, ZOFboicdhtirFirbds RS > FL—&) 2B U CRIFTMF 2K
95, ZOBBEBIZED, AR LR OHBRIESTREL 2D, v & y(Ey)
A TR Z LR v(m) 2HETE 2 £ 51255, dEFH
i, #EtE B 5720123388 T5, INHGVATLDOMEEL 7 A NERE
% 27~ 28 LT T TET D,

RIS & 2 B 77 — & OHAE

R 29 & 30 FEEIZ. FNEN B0 4+ BNp BL O 180 + 28Am DEERZIT-

TT—XWF 2RI E 5,

2. BINFEETNIZ X DDA & FMEF T R ILF — AT ML T

Bnzb#fEzald U, R OREE2ZER T 5720, 7 Yo NV HRAIE

DLEAFETNI] 2EEMAT S, ZOETIVIE, H1.0.0-7I0RT LS,
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BEEZRET S LT, INEEOEAAR DO LIZRIMET XV F—2RET
%, ZOETNTIE, BRRFOEEHMMBELTE, AFERT—XLIBET LI L
TETNDMH EEIT,

(a) BIHZEETILVOEE
TV INVABRRIIBWT, {TEORRESZ25/37 A —&% 3IRuhro 4
RITCITHEER S 2, bbb, 2 DDA HAF OERE (6 & 6 ZMITHS T &
T, HTEXUIW U2 ERDOEAHDER T2V F— %2 & - BOESHFZThTh
CISIZRE L, v(m) 23R TES2 L5125 5, Kz, HAKOMET 2L ¥ —
DEFUEGED v(im) OZLIZEH L, HROMEL2D T,
(b) HMETF T RN F — AT NILOD G
il DRHF P OSMEEINEZFEFDT R LF—ART MLy (E,) DR
. MEFETVERZHWTIT S, BoZh Eh R TH LD, 2
RS ERUI2Sn DR PR OG22 - AR7 MVBRERTEEZ SN,
TROE, ym(Ey) & R PEOBMEEZ KWL TWD, (B SRR OE
DNRTHEZOLNEDT, AR OEEZERE L CTEMERCEHRT 5, Bz
BONDEARY MV x(Ey) & v(m) & xm(Ey) ZHWTERT S, v(m) 1350
ANt E B ERES 2 KU, 72 v (Ey) 13 HER OS2 KL 725 O
ThHO, RFEIZE T ML A, T —XGHliz e £F 67, R &0HE EoE
BRMEADF YLV RD,

WEREH DO T TEMEHEMICE I 5 #EE 2B L Ttz D5 L e &1, A
KERZEEZZRPOMRZHED D, TDH, BAZIZET s 2E6%20ET 5,

B R 2T — 30 FEIC D BEMEE, 2.1.0-1 1ITRT,

2.2 EMIOFEEORRODBEZES LUVEKORERESE

FERCHMN D720, BEFEE L 725 30 FEIIATOHH 2 E L, &I LDzlTo7,

1. RIS X 1RV ET O HIE
XA F =T 7F A REFEEDOFVET AT E > TR X N BIFR 7 E = %
NFE—=ARTZ ML ARG L > THIET S 7-00HlEEE 2 HNT, BOZEDLY—L4L
23 Am ZEDIERIR: ¥ DS T RITIIBIT & > TERKR I NS 24 Am, 2°Cm. "Bk &\ o 7=
BEEMDOKAZIZBE T BT EFORE T X IVF—ART MLEHIET 5,

2. BIHFETIIZE BN HEDER & 7T 2L F— AR N VO FET
BBl D7 14V b =D A VDA DENBEIFE TN 5 2 B 8 2 R
K A7 2R NV ERRET ZINAEDE W HIEE2RET S, HEKOK T 2L —
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DO E U T REEEI S I N s hlEFoRE23HE T2 22k v, BIFdME
TR EERT 5,

3. WFSEHEKE
MEAREXE DT CRMEEEMIZH I 2 HEZZIZ L CIHE2ED D,
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3. TR 27-30 FEDERBEARS & TR

SERR 27—30 I T o 72, TREEBOSMZ X B RIF M FOHIE . TBHFEETNVIZ X DD
DFtik & hEF T RV F —ART MVOFHM ], THFZEHE] O=ZHHESTIZOWTHEL2ZFITL
77 AR, EMABRE T ORRIZDOWTEHIHT 5,
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3.1 MRERBICELZEFEFEFORE

3.1.1 RERBICKZ2RISHRMEFEFRUERE (H27-28)

RIS EFEZEZ VTS ZUTAE S BT T T — X 2 B89 5720, X2.1.0-2 2R UL72EE
B Z RSz, ZOHEEIZIE, IO RESSERE TN, Rz, AEFHRbgix, &
WM T a s o ATHIET BRI BT -,

(1) B A2 EELRY

(2) B HF 2T 5 72D DL KR ELFIEHEE (MWPC)

(3) ZRTBATRIE CTHEBR S ND BN 720 U THABEMZFRE L, 51Tk xn
F—2RETE-dDYY av AE-E Hitids

(4) BN T2 T 2 72D O il T H 2%

(1) #H B EELRE

KIS TER SN MER PR, BEEHRILENTHRET 2, BEEEREEDEZE L
TRY, FEBREEIIFHAEL TS0 2MAT 5, BEZEEELRE O AREFNBIIEA T > L A
BICHEIEL TWEA, ZOMANZEE 4mm, N 800mm D7)V I =7 LA BD 372 %2 M0 DT 5
Mhge U, 2O AT VLV ARKEDMZ O-V VT2 Lo Ty = TEEELR>TWVWS,
FWWT VI =T LERALZOE, 20> T X 0 2 d 1% FL2S8CELIE o Sl ©
?étb?%éoﬁﬁwﬁwﬁﬂﬁ®xui HEHARBAY Y N2RITTE—LT 1 VI
L TWad, kD, KEHRAS LOEESANC £ 20mm OFFHATE—L%2 3V A— T3
BRER Rz 872, 2T & D, U= EIZ X > T — LD MBEIZ Y250 %< 2 BI
MW —LBREERTEZENTEDES1CL7,

HEEREUE Iz ey b UZRIE S ORIE 2 X 3.1.1-1 1R T, MgiE, UTRICRT LS04
D MWPC &, ¥V aY AE-EMHE» S L2, 2B, MWPC &, FbBE =226 LT
+45° & £135° DfiEL 725 K D IZi%E L, e MWPC O Y — REOH#E% 224mm & U7z,
TNENOMHEBRDOEFE %K 3.1.1-2 IZ/RT,

(2) Z KRGS
MR 2RET 5726, MWPC (K3.1.1-1(a) B XX 3.1.1-2(a)) AWV, ZHizkD,
B D ABAE W U 7RISR 255 2 W TE S, HATEHEIELZZ s, V)
I VB HEAR TR X 2B NWZ e, TAT VY B TEESE2 2206, B
WL ZRER R S N AR D B, —MIZ. ZOX D A AR T, RTFOT VT —%
EREICHA L DT LFTERN, UL, AMFEHI TR, oS & ¥ — ARG 772 & A
Fr DR TENTEL, MWPC THHMNZZERTEI LA TE 5, £72. ARERHOKE
BRI EZEETE DL Z N5, BNARESBRL LTHRETH D, KEMDO MWPC 2 FHT 5%,
MWPC QA EHEF % 200mmx200mm TdH 5, MWPC 1% 3 FHEH OEMA S 5, ful
AL, BONS T AEEZHNT S Y —FHE Uz, ZHE0.8 I 7B VEDYA T —T«
VLD A% 7S (50 1 g/em? FEEE) L7z DT, HERNBLRLEEE2/HFOEIICLE, 2
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Dl 7 14 ¥ —FHTEIMEL K> TED, VA V—HMRT TV NERd, ZDD, HAKE
EEAY =R UA Y —HOBTRIZZ LIZRhE, Y —ReTA Y —HOHF#% 5.0mm & L
Too DAY —IHER20I70 VDRV ITAT U (BTI—T 4 7 INHD) & HNTHRIE
LThd, BEDESI 74 VY —DMOEREZ 20mm & U7z, BIEO YA Y —IZ EFAMIZ. AV —

REHEID T A ¥ — 3K/ ANIR > 72, HABIEIL, &7 4 Y —OEFECTRFMICRI 5, 207
O, BHPEE ST AV—DEENPS, BARFDOAWNABEEZRET S ENTE S, AER
DIEFTAVATVARTITFOIZ I Uz, B7A Y =S LIET 4LV TR TWS, T4
LLI14ve LT, Ay THDT 1 L1 %23ns & Uiz, 2RO A Y 2EKMICERL, 24% 1
e UTh@EROZET S 28T U7z, o T, MENMHAEE 4.0mm & U7z, HEE MWPC O
fift 224mm % F 72 AT 20 47 CHE BN AT H T OB ER A 2 RET 523, 4mm OALE
DREEIE TRk L R B,

MWPC X 1.5Torr DA Y 7RV HATEHNESI Rz, £z, BEMD) S DIE S, Lemo I 17
R FAWTHNBIZEL D e L 512 U7z, MWPC Odubvh Y — Rizik, # —450V ZHML TH
2WEE G5, 7SOVADINS EASD I E U T ons RiOMREEZ A LTz, ZOMEIX. OO
AT 2175 LT HomMEREE EX 5,

BRH D MWPC HIZ AR TE S L5, ARBRLLT203I 278 YDEIDYA I —T 1)L
LERMHUZ, BB, 20740 L0E RBTBUTEROBRATESZLS1IL, OV VI flisT
V=V RTETHA R oTWVS,

£13.1.1-3 (E) & MWPC %% E U - AHEZRHEMEZ R U2 0T, (F) FEEHEE
NEBLL7-2HDTH D, BEDEIIZMWPCDARNBIZT IV IEEINZ2I 78D A T —
T4 INVAHEIZIR ST WS,

(3) ¥V 3 AE-E M

Bt BAT I & o THER I N MER T OfME (FAA) 233U, B TOI 2V ¥— %%
AU CTHEHARKDORR T XV ¥ —%2RET 57012 AE-E gz W53 (X 3.1.1-1(b) B LUK
3.1.1-2(b) ),

N VY o NEEE L ZAER TR, AFRTZ RV —AFH U Th-> THRRENPRLNIEY
INZBIEZTANF—HERIELS, ZOTXNVF—EABRZ2HFTLI T, HEDFT
¥ (FRK) Z258ET 5, 22 Tlk, 757205 10MeV OBEREFRINALE S#ET 572012, BX
75 378D AE RS EMAT S, AE Bitidr 1 Bk, BREER 220mm? 2H 3 5850 U,
DA 2250, SME ¢42.4mm, N ¢26.0mm (28T 2 HBETH S,

AE MUEZRDE S X 7T5um TH S0, AREENIZEWTE X O—RRMED £1pum WIZIE 5 M
B2 R %, AEME#Z KK 12 > TX 3.1.1-1(b), ¥ 3.1.1-2(b) ® & S ITHEEK L 7z, T
BITRIGTHRE I NS 160 ok Fid, ©— A UTHEEDMEEDL Izl X s iemik
2RO, ZOXDITHEREOMIEIZTSZ LT, ZOMAMEIZE L DOWTHR K S MER T %2
92,

AE-E M2 KT 5 EREBEISIE~ 1 70 48c, HBEMOEE2Z2ETS, Yoy
DEZ X 300um TH D, MEBRATHEN T2 7EHIFIESE, 2R VF—2H/ET 5, Fub
HIZIE, B A7 Tmm ORVBHNWTE D, ZOHLDAE — LI E XS IZHRET 5, MHEHED
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3.1.1-3: HONBELHEE (L) & EEEELEROKRT (T)
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¥ 3.1.2-1: AMEES VY FL—Y a3 viREES

AREAEIX, N 47.9mm & AME 96. 1mm IZFH EF N0 TH B, FEOLFRIZI6ERDANY v T
WROEMAD B, ZD7d, ©— LT 2aEN FORMAE (0; KM3.1.1-1(b) ZRET
HZEMNTE, MEBNFOEIHT AL —OAEIRGEEE2MHET S ZENTE S,

3.1.2 HMFIREIEFORESE (H27)

L RSO T YA

it FRtigs e U CHEBSIBARY v F L —Y a V82 WS Z iz Lz, 21 IV 715
BRRWZD, @RI A S & & ICREDREEICENDREN DD, /2. 7T/ — FDF
BIRD S, FETF 2 7Y RO ARBIPATRETH 5, MHIBMOHF K%K 3.1.2-1 1TRT, B
HMERT A XL LT, B2 24 v F &L, ZHiE, BIFEFMET O XV XF — 2 RITREF ik
TS 5720, RITHBEO RHEREEZNS L T5720THD, —H, MHEZIERE EIF572012
BHBOEREZ 54 v F L Uiz, THIZIERE N=2 AD 5 1 ¥ FRETHMEE (R1250) % B
|

2. RMEFHHidRD <Y Vb

¥ 3.1.2-2( F) ik, BHEZERHELEDO b 0 TPk RS2 %E L2k T2 75T, Eloh
S 700 mm DOALE I HPEFRRIBER D~ RIS K5I U7, TR 8 OB E AL E 12
HEZ 525720, ZN2EOAIT27—208EL LT, Riiteo@Es, EHAED S DR
B, PLXOMEEHBTEL LU, /ERPSFIAEL TV I8 BOMMERIZIIZ, #7212 15
BOMHEESTT LV NT B TAEE I3 BDRENTE T Lz,
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3.1.2-2: HEFREHBZOERE (L) & —HDILKE (F)
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¥ 3.1.3-1: B0+2%"Np RIGDEELFTEBRF AT ML

3.1.3 BO+X"Np RERIGIC KL 2EIFEFAMETAE (H29)

W 29 FEE N, ARy b7y k0, HT S VT AMERTHE S NS B0 ¥ -4
% 23TNp fEIZ I8 3% Z T, Np, Pu, Am O 15 D FEAAKIZD wr%%¢%%ﬁt:i»
XF—ARZ M EBFLZ2HE LR, 2V TFTLEEIMV & U, 1 & Alif+8 Dl % hiE
T 144 MeV DY — L 2B TERZIT - 72, EBRIZ, 4 HfT - 72,

X 3.1.3-1 1&, REBRTHESN/Z AE-E AXZ bLoflTh b, 157190, BN, U-15C) &
W o 72 BRELAT R - D FEAR Z ENWVIZHRBITET WS, TNEZND T A VU2 — N 21T TR
1‘)?’5‘%):}:6:4: O 236— 240Np 238— 24213u 239— 243Am @%ﬁ/\ﬁ@ﬁ; ?,L% BL%%EB%;@I@%;—_
R &Gz,

Hsl&wi1%H%mp&mﬁﬁ6m&@é&®&ﬁﬁuBH%&%%H@E%@%E?%

o EEKORR T VX —#iPHIZIG U, BT &V F — 10-20MeV, 20-30MeV. 30-40MeV,
m5%kV®£Wtiﬁﬁ%%toﬁtlxw# PMEWGE . STz LG OB s IR Az
AT =, BRI ANV —DEL R ZOMENTHE D, WHEIZIZEIL T2 D
N5, £, I AV =R —EDEE, BEVRIF LI UREN DR, WFRE S %
NENZ e bh oz,

B43.1.3-3 1%, AWK Y v FL—Ya RSB ES»o/FoNEMT, Y rFL—ra Uik
BTHERE UL P E O T/ — NMEB D/ VAR (Bill) & OV ARE (Hitll) 123449 2
ARV NEEBELEZHBDTH D, ZZIEHNZARY ML, BoHEA ARG ENZERTH
%, Bk, BNp(180,80)2"Np OIEFMHEELF ¥ > 3 IV & > THllE X /- 8488 2" Np D%
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TBHIE Nz 2 DDA R ORATRFZE (M) 2RLTWd, ZTI T, HAUIRO T A1 VA
i oTWB DIk, AX—MEEZ25X2% MWPC WA EA 2T 2B, BoZ O E Iz
JEUTAR— MERIZ TN 2720 TH 5, BENIEIHOYGE, 2 DDKREKF D MWPC
ANOFERIFEFE UL 40D, ZTIZT, BAHRAFOEEDE NI LDZAZ— MHOTHE (b) D&
SITHHIES 5 Z & T, EIFTETORITHRIEIA RS MUDBESND, H Y <0 e (1) 52.5cm)
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KU, ZO3BHFEFHETFLIA YT UALZEDIE, (b) 275, (c) ik, AT ML (b) %
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23



%, ZDOWFOHIFEFMEFBUE AN - 72D DK 3.1.3-9 £ 725, K2k, JENDL-4.0 DfEH R L
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JENDL-4.0 DfEi%£ /R L TW5, Am, Cm, Bk & TEMIER 5 &, HERT — XL FIEIT k78K
M2 T\, JENDL-4.0 . FERDMERA %=L 7=,

LED & 51z, 180 + 2B Am KIGIZBWTIE, AFFZHRER I FE L T\ 7% FE 243244245 Ay
244’245’246’2470111, 246’247’248’249]31{ c}; p) 36 4 &*E%L\T" & EX{?;}—_, ,ﬁi .5 Ze ﬁ)f % 7!—:0

24



Yield (%)
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3.1.5-7: BO+BAm RERIGICE D v EIRK Y ORAHFIEENE (2)
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3.1.5-8: BO+*BAMRERIGICE D v EINE Y ORAHFIKEME (3)
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3.1.5-9:

3.1.5-10:

180y 4 243
O + “4Am E* = 35 - 45 MeV
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BO+BAMRERIGICE D v K Y ORSHEEENE (4)
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o o
(a) ¢ (nfydata o Present data
6 I T T T I T T T T
ﬁ sl 23pm 2480,
H 4 242 1) 246cm
g L
S 3l * % ;i; % ]
[\ ﬁ Cm
WJ 242 |
J@ 2 o 2015, Pu
W1 -
\R IR SR R N T SN RN S N T W
X 935240 245 250
BEH
A <o
(b) s+ SFdata g Present data
6 T T T T I T T T T I T T T T
ﬁ 5| 249Bk_
% 248Cm
4k i
S
o 3f i § %-
] % i 244 246Cm
oo -
:ﬁ 1 1 1 1 I 1 1 1 1 I 1 1 1 1
935240 245 250
B

4 3.1.6-1: (a) BPMFREDOHE LU (b) BRRIRICE T ZEIRPMEFHROEIE & AERT —
& & DIER

3.1.6 RERMICKZENEIEFAUNEDE EH

AW TR o N7 IF R TR OE SR T 3OV ¥ —HFE (X3.1.3-8 B LUK 3.1.4-4) H»
5, BeplE T AREARE BRI OVWTOFETREERTE 5, B ORIz ONT
XX 3.1.3-9 BEUOM314-5 IZRL7EZEEDTHD, W DPOEMEIZDOWTIX, MOEBRT —
AMHH, TNEHKLUZDAK 3.1.6-1(a) TH D, KTl EIFEHMETEEZ EEKOEBBUTS
b T 7°U W ]\ b 71—10 *’Eéﬂ‘% 240,241,242Pu7 242’243Am, 244’246’248Cm G:OL\T‘ zlgm%——cﬁg ‘5 mf:,é:
Fix, MOERMEE L W—HERUZ, £/, BT — 2o EVEAROEERE
WL TWA Z D050, A TH Z OMH % [ L7z,

X 3.1.3-8 BLUK3.1.4-412BWVWTC, BT R NVF =2 X OIIME L2 EH, BREHHED T —
RuEbH 2%, EBRICZOMEZZR L, MMOERMEL EAR7ZDOA M 3.1.6-1(b) TH D, TITlk, X
MMED & B 238.240py 244,246,248 0y 29BK (2 DWW TR L7z, WONE RN TXRMEIZ —E L T
W5, EEEHZIZBEL TS, AERT—2I2BWT, HIRFEFEDPEL AT 3R HOE &
BUT U CEFRIIZIEM L T D050 5,

AWZEZ LD, 1RIOFERTE K OKBEOIFEFETT— X 2R TED L5 1Cho72, 5
2, ZOFEBRFEEHONE, EEEOMEZ XV —, TRbLENEKIEE LT A HHET
IARNF KA LU TH, JRWIANVF—HEATHETE S I 2m LT, B TEa A
B L OHBED R BT 2 BF MBI STRME & —B L 7=,
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3.2 BAZETIICLIBDHOEDEPEFIRILF—IRYT MLOFHE (BEFEE : ’RR
TEKF)

SERE 27 SEEE S HLD MLA 2B E TV D AR EE L LT D 30 4EEIF. BT 1Y
b= T RARAY VDR DTSRRI G R BB RN, o RPET AT M
EPRET LN @ N HEEZRET 5, HAKOEZ : VX —DKE UTEIRFPESE
B ot EhadErofzetEd s 2tk b, BIFTEFORIEEZ ZEL -,

HARMNIZIE, ARG T vV anN VR ORREHWTEBAAF O A V¥ —%2HEL, Z
NAEFIZARPE TR EZFET 2 FEEAREUER L2, BARF OFERBOENZLET

AV N =T HHEOENPAY VYIWIKN T2 2L S GO TETLEEOE Y, HEHKD
il T 3 V¥ — DB E UTEA R PEAEIP SIS h 2 FOLEEZFR L, BFHf
PEF I DEIFIZOWTDERZT 57z, MR, EMANES KOCERRICOWTHAT 5,

3.2.1 RSERAOMEI XL F—FH (H27-30)

SRR 29 SR E TIZ, BNAPEEAZFR T 2 Ak U TR 2T 26 % D1 D S
Db D IZEERDOTRE Zhulddbifl (TCSM) TR U, ZDEAKLIEE 5T 5 £ TORESR
JBagRD T Y a Ny HRERNIC KD RD ZIK 4 K5t Langevin €7V AL CTE 72, £7z,
SRR 29 AEFEITIE, TR ARGTED R T > ¥ v VB K CHE R, £-2 N2 AV RENE, £
HH T AN X —BLUOERIRVF—25E L, BOoNZEAHNKR, 2FEHrLX—2H0
7= Hauser-Feshbach figt AiEIZ X IR TF L EES L OARY MVEHEFIEZBERLTE -,

TCSM BHICIE, iR TIEH 3.2.1-1 D NEHFIZREIND a; 75 bi(i = 1,2) Z W7z
XD 4 DDEHIZ LV FEDOIRERT,

Z
ZZy = 22 Ro=12x Ady
Ry
5 = 3 (a; — b;) 7
2a; + b;
A1 — A2

A+ A

1/3

DL ¢ B LOZ DIEGEB) R p; OEHSFEAVIKICRT 7V a Ny iEATH 5,

di = mg; pj

, oV 10 _

pi = '_6q._'Eégﬂnﬂhﬁpk—'VM"%;pk*‘QUE3“)
7 (]

T ITC ZZy R TEDME, 61 8 XV 03 13446 THNLREE o IFEEIESHETH S5, TCSM
Tld, 61 BLO 6 ZELHDOENHER OMIDTIREXRT DIZHNT WS,
HFPEF TRV F—ZART FVOFHIEITIE, AR ORI AV F -2 2 BERHB, Lh
U, BOHBEBOELAFOMEI AN F—IZOWTIERMEHDOZ 24 <, BRBREDE &
WCEBMINTEZ, 2D, it 3V F — & Ak + 2 5 R o §6 i O IR IR 72 A8
Ths,
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3.2.1-1: ZHDOBRERICE 1T 2ZEHOESR

3.2.1-2 1R T DK, 20U (B°U4n) @ E, = 7 MeV DRIZDWT, Woods-Saxon # K 7
V¥ ¥ )L % AW potential minimum (FEEREDIIR) & U < & second minimum 72> 5 4K 4 1K
7t Langevin S RIFH R 21772 o 72 H T OZELE D534 & % DIEME (§) TH D, ZDEHRETIZ,
—IRIEDOE RN Yp(A) 2 F<HHRT DL REENRNT A=K e BLO hw OFERERICHE
< (6, hw) = (0.35,6.00) DFMZHV, 3x10° IRV ME2EMLZEDTHS, I I THEEHD
Fragment mass number (&, HBEIEUGMEPSHFONZEEHTH S,

0.8 T T T T T
o +
i * Average
0.6 Fe - t
e+ o+
T o B EE F 4
R it

04}

e L
i

0.2 * R
A i
? o 4
iz i ++ i Lt
-0.2 I LR S ij; T+ i
. 8 +
* #;% - *1% +
T T N
-04 RS s o+ ++++ & 5 i* N
e - +
+ T +
-0.6 | + ++ -

_08 | | | | | | | | |
70 80 90 100 110 120 130 140 150 160

Fragment mass number

3.2.1-2: 4 %5t Langevin ETILTHEOLNEEARDELE § 9%

32131 T £ 510, T OLMEDTHIE (5) 12 1E. HISEh T2 ST O T8 v O §E ki
e DEBMEA R S5, 20k S B D WT Ik, BRI 5 55 [1] T aF 4
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MINTI D olz, T I THFEEIE, BFFMEFORFEEZ S CHAL TORIZERL, FHK 29
EEFEFTIZFAFELZINSDFAE I — N2 X SICREIE, IR 4 K5t Langevin €7V CRL 1
EEDEEDI S, AR (77 7AV ) OERIXNFT—%2RDZFEEZFAFK LU,

4 T . T T T 0.4
Maslin, 1967 —+—
Nishio, 1998 +—«—
351 Batenkov, 2004 103
Vorobyev 2010
30 <d> 1 0.2
P
o)
= 25 0.1
=
e 2 0 5=l
c
=
5 15 -0.1
(]
zZ
1 n—0.2
0.5 -0.3

70 80 90 100 110 120 130 140 150 160
Fragment mass number

3.2.1-3: BEREDFHERE (§) LRI UFZEEOTHEY

WH, BORFOMEZIRINVX—23HT 5121, WRETTER L THOZNAF~DT
INF—=REIZDOVTDOIHHRVBE L 25, WEEE £ TIZ Hauser-Feshbach Mt i T,
FEEE TV (anisothermal model) [2, 3, 4] THWONDIEFRNT A —X Rp IZ X DA HF
WIEFRIZ TRV X — 2 000T 5 HiEE A Lz, ZOK, NI A =X -1 DFEFIZHE D E|
Rp 312 2 U TRWEBAAFIZE D ZTXAVF = REland K5I L T,

—7%. Langevin BEGIR» 51X, FHEF O FEERDET XV F—DAEM S Z LN TE
%, ZD7=H, £7 Langevin ET AN SB SN HHABOIIRE KOS HERTOEESKOIRE %
%D R P OIGEDOHEE & U T, Intrinsic 2RI T RIVF— 2 KDz, DX SITLTRD i
T )V¥ — %, Hauser-Feshbach #iil iR CHAT 5720 THh 5, ZD &S LA EZD S
JIEIRBIZ & 2 i T4 B 9 2 1 & EERINIZ1G 5 Z L IFFERICH#E L <. £ < @ Hauser-Feshbach
MEHAERIRICB VW T B MO PDREIZ LD 0M 2 TICFHE L TWAIZT ERWN,

Eex = Edef + aT? + Eyip + Erot (3-1)

7272 L. Langevin BRIGHE D S I EHET RV F — 2[5 ZEMNTERVDT, Ep =02 B0z,
ZDEEZITS 72T, 1ZUHIZ, Langevin ETIVOFHEIZ L DB SN, FEELZ2 Yy 73T
A—BRIZ RS TRE R W R & T 2REOWAERTD 2 DDED R DR T A — &R % SLIT R 1
DIRD T 4y T 14 v T %7572, B 3214127 40TV 7 D—HlErd, TOFNIRLEZED,
Tav T4 VIEEFCEILSTBREZEHLTWS Z b 0d, S IZDWT, Langevin
TN &S NTAR & EE %2 AW T Intrinsic . T 2 V¥ — E,, 2K 7,
3.2.1-5 12/ D, Langevin ET U6 R/( o N RERTOBEEKDORE T & Z OFE5E
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-1+ 8,=-0.10, 5,=0.25,2=2.6 R , «=0.1186, £=0.35 -
-2 -1 0 1 2
z/R

0

X 3.2.1-4: ZHILERIBEEICE 1T 2EHDES

. BWEOEAPEWVESEE X 0B H EWSRBUZIERNZ 2305, —1, X 3.2.1-6
. B & D kD 7z Intrinsic BRI T R VX — B, ZRT, FERTRUZ B, OFHHEIZ, B
W7 T TRAVEIRED 7EBW LWSEERHWT & Bl T 3L F =128 1) DIk %
TEIENTER,

1.4

Nuclear ‘tempe‘rature‘ .
Average
12 7

T (MeV)

0 | T L+
70 80 90 100 110 120 130 140 150 160
Fragment mass number

X 3.2.1-5: PHREFOESRKDERE T &7 DFHEE

Z DHEMEE DREOEITIZOWT I SIZHLLHARS 20, BT AN F—IZDOWTHNT,
B 3.2.1-7121%, DR OIRD 5 KD I RER DR 5 DETP T F — Ejge & FEEIR
B (T=0 ZBIBEPIANT— B BEIUTENS D Ejgs — Eeg 2 U7, BEIZK 3.2.1-3
TRUEE DT, BREDOFEME (0) 1F. A= 132 FIITRAKMEZ R L TH O, HHEF X IE
WA EALTWS, Zhik, BIShAX TN Yy I TH D, HKEREBOLH T XL F— B,
BESLHENZ L oS BHUPAVARETH S, —H. A= 120 (EDFEFEIZIERIZEFL T
W5, M 3.21-TIZREI NIz Ejgs DEALIZ, DR DR (ZIVE) &2 BRI IR U 72 ik D
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20

T T
Eex +
Lt = Average
i t’:i + N + 4 +
N + 4 R
| L R A, SRR S PR SV
15 + . jii +j+¢%¢ﬁi+i+} % j; ++L;+ gt +
+ Jirfj 5 f %ﬂ -, i - OEch: Hfrﬁ + ", ’
< f
% i & Et L
+ s
ST S Ty a
A e N
P = f +
w e - +4
Vv + # 2k 3 7
+ +* R :
i ¢++ 4
5 I~ E ﬁ i Enin
is I = J; t = fr++
b ﬁ%j; i
+ 4 T ot
+ e e T

70 80 90 100 110 120 130 140 150 160
Fragment mass number

X 3.2.1-6: Intrinsic BRI RILF¥—E,,

EZBLTVWAZ e REI Nz,

PAEIZ & D, IR 2 EEICS T 5 EkEE & OBfR%Z ., Intrinsic R 2 V¥ — E,,
DITHEBDIRD S DL T 3V F — Eigs ICHPKRL TV B RN A FILT 5 Z L B TE B,

15

E T
gs
E'as

10 Eias™ gs —

Eget (MeV)

_10 -

70 80 90 100 110 120 130 140 150 160
Fragment mass number

X 3.2.1-7: ERI RN F - EEREZFEIXILF—BLVPZENSDE

7z, HEEDZH, FL 20U (P5U4n), E, =7MeVRIZBWT, 2V I N8FT A=K ¢ 2E
L. (e, hw) = (0.25,6.00) DFRMAIZH T 2 EREDVIIE () &, T X2V F — E,., DFHER
REM 3.2.1-8, ¥ 3.21-9 122N FIRT, D UDOKIRIREDZEMNA 2 DD HHEF DT )V
F—DAMIIKRESHEEG AL NONE, TRV —DHRMIIKESHELHEZ5ZLN
bhnrd,

RIZ, EEKDOI T XX =120 T EEDHEF DENT A —R § {7, $ERZX 3.2.1-10
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<d>

_0.4 1 | | | | | | | | |
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Fragment mass number

X 3.2.1-8: RV IINS XA —4 c IINT BEREDLEL

20

Avérage ‘820.35‘ S
Average €=0.25 -----

<Eq,> (MeV)

0 | | | | | | |
70 80 90 100 110 120 130 140 150 160
Fragment mass number

X 3.2.1-9: XY IIRSA—H e IR T BB IRILF—DZEI
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WZRT, BOWEAHEFDONT A —XOMHEIXFEIZ-ETHEED, EEKORET RVF—237, 12,
20MeV & RELKRBDIZDNTEHWEAARTDERNT A =R DMENTZ T[> THATH
%, Thbb, HEMOMEITFILX—2 i, BIKMIEDH T H1E 2 I T 2L ¥ —H3h
ZBILEFERTE2EDT, M ANVF—HAZITHE T 2 RMBIRIEZFHL 2R R L S 25,

0.3 I f ] T | T | ! |
- 236 LN
02 - U B
01
[ -
0.0 - —— 20 MeV \
C---tamey BT -
_01 [ ceenrenes 7Mev (b)_
-0.2 | | | | | | | ] |
80 100 120 140 160

Fragment mass number

X 3.2.1-10: EAMEIRILF—IINT 3 §EDEL
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3.2.2 ROHRRHLOEFEFUEFIANRY MLVEE (H29-30)

PAEiz&v, 4%t Langevin BRI R DR R EZ W TE D AT Ol T 2 V¥ — 2 HET 2
ZEeMNTE, AETIE, FoNET 2 LF — 2 IR TR 25T 2 FiEI2OW
THET 2,

Langevin BHUIZ R I N B %02 % Glib 3 2 BLEmRL Tk, SEBRAIZ JIRE A3 R EE 7 Wr 24 B £ D
BaEIT BT 2 MHmER/L I LN TEDL, —HT, @il RECD 27RO i#ERE X
Langevin BRIEHBHIZ K D KD B Z LT TER, D720, BIFEHMET- ~ BN X 2 Bl
WFE L ZD%ITHE K B AEEFEIZ DWW T, Hauser-Feshbach #f a8 HLERSE 2 W CHL&FFE DY
MEY 72D, WK, FRE29 £ £ TIKET A7 T € AFENLIFSEHT CHIF S 1172 CoHs /Beod
I— K[ ZX—=AL LT3 HF?D (Hauser-FeshbachFission Fragment Decay) [6] % {# L.
B S fr —KHE S D D R EBRE 2 UL EI B 21T 5 222k b, 2 ToHMET - 4 St #fE %
BIEL, HEE2RL LT3 2T, ZOBSEN (AZ) BEOBUMEIZ X 5 A5 10 y #RD % &
EPART MV R U, & SIZAIFEh M7 S HSTINER 255 2 FR2RFEL TE

14} -

’9 L

(]

=

A

o™

o

Il

=

c

3

=

< 06  Vorobyev (2009) ~—=—

s - Kornilov (2010) ~—=—

S 04l ENDF/B-VIILL ——

o JENDL4.Ou —

7 £=0.35 ——

x 02r £20.25 o
0 | n n HFSwa N n n n n n L]
0.1 1 10

Secondary Neutron Energy [MeV]

3.2.2-1: Langevin 2B Z Y AN/BIFEFPHEFIARYT ML

¥ % Fr 7 © O Hauser-Feshbach ftat A EEI R IX. AR OHELR (CMS) THEA 605D
T, BRAFOHEZZR U CERERICEHLURITNEZR S W, gIREE LTAE Y J,
V7«10, T2 IVF¥— B, TREMIT o2 0IHREL S D, BT W AAEF I 55
BRERIFETMEF ART NV x(Ey) 1&. CMS AT MV ¢(J 11 Epe) 26, UTRD & S IZEHR
Ihbd,

(VE+VEY)?
:/ / VB 4\/E76 O 1L Ex, €) R(J I G(Ey)de (3.2)

ZT, el ZFHTHLSFEFDO CMS IZBIF AT XIVFX =T, EL IZ7 737 AV OKFH-DT
DIEFH LAV F —T E, FERERZBI2HNFIANF—TH 5, x(E,) & BRI &I
Hzoh, BRNIZESNDE AR MU, BARFNETEANIT I N (B, DEEITEHA
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L b,
WK 29 EEORE TIE, ZOR, 2T ALF— (TXE) I3,

TXE(ZlvAhZfMAh) = Q - TKE(ZlvAZJZthh)
= Mn(Zla Al) + Mn(Zha Ah) — Mn(ZC, AC) + Einc + Bn(ZC, AC) (33)

EUTCTIZRANF—FIZL 0 BEE DT 5 5d & U, Langevin B TR 5 W20 O —IRINEK
DEEHI Y, (A) L 2EH T 2 )LF— (TKE(A)) % HF?D ETVICED A A, Skt T%
BESIUOARY MVEHEZERE L TV,

AEEIL, HFD EF AV EERE L, METHE SN T 2V F =M %2 HVTARY ML %
HTELXOUBEMA Tz, X 3.2.2-1 TARFHHEIZ L D ESNZEIRFET AT MVERT,
Pz = 2V X — 0012 K 2 B2 R T 5720, RREICBWTIE, Y,(A) 8L U TKE(A)
DAL, HF3D €7V TR L 725 D& WV, it T 3V ¥ — 54 D A Langevin 188 T5 5
N7ZK 3.21-9 DAMITEES A 72, D7D, 2V I NRITA—R e R RERT-2D2D75—A
ZRUTz, HFPD ETVEHE L HEET 2 & A7 MVORROBEBEMEIZEALL TWEH 0D, [
i — 2T R DMEEII BT 5 Z e AT E T,

42



3.2.3 RISHERYMDI M &EFEFAMHFOREK (H30)

SIZHIFF T ORFEZ X <5720, AR OMERBOENILEZTAY b—=T3HD

ENPAY YT 2 2SR GEORET T2 HEEDE N, HEKDEIET X V¥ —0

B e U THaHEFPEEEr ORI N hETOLEEZEIR U, BIFH M o#JHIZ
DWTDEEET >z, DT, EMAEE LORRIZOWTHIT 2,

1E U DI ERBDE N LB HFFRM T L EES KOART MIVERRL -,

MDA R, B R AR B 5 R UBEEB VIO dh T Ol % O FIALAAR D A G % P
T OEHANRETH S, MEMM (MEHEE) PWHEAROLBBETE LRV (HEKOME
BEPREIZNDG) LWVWHIREZMEEEAZ (Unchanged Charge Distribution, UCD) & FEZ,
DM TIE, &MEME Z, 3. BORF OEER A, IZHEIL,

Zy(UCD) = (Zp/AF) x A (3.4)

THEAOND, ZIT, Zp BEU Ap 13, HAKORFE S L EHERE LT, EROERET
&, Z,(UCD) L8750, 05BEILVIELDS ZERFOoNT NS, ZOXIE, MRS &
CZDHBO B AERIRIZ KR ERFER2 JFT I e hbhroTW0W5 (7, ZD7o, BIfE®D JEDNL
X°> ENDF Tl&., Wahl & 25T — 22 5 8728, Wahl Systematics (2 &% Zp ET IV
8] WIEL FHWSNT WS, HFPD EFMZEWTH, Zp EFNVEHWTHES M ZEHL TV
%, Zp ETINIZ & B EPNTINERIF

Yi(Z,A) = iF(A)N(A)[erf(V) —erf(W)], (3.5)
 Z(A)—Zp(A)+0.5

vV = NG : (3.6)
_ Z(A)—-Zp(A)—-0.5

W= v (3.7)

LEtREEN, X B.7)HD F(A) IE, BAaRESYOEEDMHFIZLOIREZ NI A—-KXT, N(A)
FHMALR FTH D, oy ZMESMDOIANE. A XA = A+ v(A) TR NS HFH VB
#BOEER, Zp [3MESMAOHNIALETS M (Most probable charge) T®H D,

LLTRINE, 22T, AZ(A) X BORFOEMIDWTOEAKDBMEE»S>DTN%E
RLUTWAB,
EBIHERBDOE N LD T A Y b =TGN, AFRFEFZEES LOART MLICE
DB EMRT D720, Zp ETNZED AZ(A) BB LG L. UCDREDAL LT
(AZ(A’) =0) T4V b =T RHxERLUGEE2HKTEZ 21207,
B 323-1IZRTDIE. Zp ETIVIZEDERINALT AV b—T DD AZ(A") DAIFEHET
AT (Pre) &g (Post) OHETH S, —F. K 3.2.3-212R" 3 DIk, UCDRED AL L
GEORKDO IOy N TH L, FEFEFHRBRDOT Y =T 2HDUCD 5D AL 2 %
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BTRELBRSTWVWB I ENbA 5,

T o
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0.5 I X XX xx»e(x X % N
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lal 0 * X * %
o i WL X m X
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-0.5 - X % X xx% XXXXXXX*X 1
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-1t x|
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Mass
¥ 3.2.3-1: Zp ETILD AZ(A)
15 IR A L I L L I B L I
Pre X
* Post =
1} x N i
» *;2“* * * *
* * * *
05 *)eﬁ)s‘f*** *)?(fx; R oy X X %Ky XK x|
Kt KK *)K*** ** x*
. K X% X %
N 0 X X Pa A&, 0. D¢ *
J o o N S S
%
-05 % i
-1t i
_1.5 s b b b b b b b b
70 80 90 100 110 120 130 140 150 160

ZDESB—RINRIZBITETAY =Tz HCI-GE0MBFETSEES KOARS
MVEIKR U7z, B 3.2.3-3 1R U BT T2 EEIR, Zp ET M D BRI N AZ(A)
ZHWZEE (HFD €7)V) & UCDIRED AL LZGAICBWT, BOESHF IR E 22
NRONEP -7z, —FH, BEWESHEF T, UCD KEDADGA I AFh 72 EE A L
7zo HF3D €TV & UCDREIZH I 2 AL EE v I, 2.384 & 2.251 &7z, K 3.2.3-4 (TR
U2 EEDHATIE, UCDREZHWIGAICLEEDO RS LB U, ZEEDDZR N

Mass

¥ 3.2.3-2: UCD{RED AZ(A)

BB L T WA Z A hh b,

E /AN 3.23-5 TR U ARZ MVid, UCD {E %AWz E12 0.5 MeV 725 2 MeV 12k

44



BT 4y THBENz, EVWT I T7AY MRS OHFPEFRHOBMNILE2EDTHE E
Zo6Nb, HF?D EFIVAET S 0.2 MeV AT IZE T 2 3HliFE AT — X & OFGEIZDWTIE,
UCD REZHWZ5GEIZZT HICRKRELS AL ONBHTWIZH D, Tk, IROMMWEE % FHEIC
EHBEILIZREL ABHEADP R OSNE -, FHELEOEBAFMOAEEEEZEZ SN5,

4 T T T T
Maslin, 1967 ———

35| Nishio, 1998 +—«— |
: Batenkov, 2004 +——x—
Vorobyéev 2010 —=—

3 % FH"D model ——

Number of Neutrons
N
T

. k

0 | | | | | | | | |
70 80 90 100 110 120 130 140 150 160
Mass Number

X 3.2.3-3: EIEAMUFLEEDEEHKEF

0.4 ‘ ‘
Diven 1956
Boldeman 1967 ~——<— |
3 Franklyn 1978 ————
- Holgen 1988
03[ = HF°D model ———
UCD ——
ES
2
%
g 02F . i
o x
o
xi
0.1 8
N =
0 | | | | | | ]%
0 1 2 3 4 5 6 7

Number of Neutrons

X 3.2.3-4: BIEFPMFLZLEEDODH

45



14 .
’9 L ]
()
=
AN
™
i
1
e
c
8
©
s
s
s - Vorobyev (2009) —&—
o 04} Kornilov (2010) —=—
° i ENDF/B-VI.I ——
S o2l JENDL4.Ou ——
' HFD ——
I UCb ——
O n n M |
0.1 1 10

Secondary Neutron Energy [MeV]

3.2.3-5: BIRHMEFIRY ML

3.2.4 REVHIMAFDOIR (H30)

Iz, A VYK T2 2L X B2 5E8 ORFE T 72 EEOEWIZDOWTHER L 72, Ek 29
EEIZHMAZREO@EY, HF?D €57V TlE. BIFHMHFOREE 71, BOEF OIER TEM
MO -HEEEL UTUTO LD IZEEINS,

N
Z ( +ﬁ§f)), (3.9)

ZZT N BEREFDORT kDT, w%¢@%%%ﬁwhi BLORICBI 28] - EMHHA
Jr 2 WEND S DEIFTIEF 22 kL o) ORAIZEOVUATFO LS IR 505,

o = [dE. S [de RUIDGE) S LI Erve) (3.10)
JII

ZZTR(LI)IE, Ay J RN T AIHREBEET DMHEET. G(E,) IZEZ X ILVF—D531F
Thd, Znoid, BigbEt:. S R =1 XY [G(E,)dE, =1 %{iil=3, ALV
NY T4 DRAFTDOWTIK, @EOIFEH 4] 12K D, AU N) T 1 DOAED

2
R(J,TT) = Mexp{—m} , (3.11)
TRIND L LTz, 22T, N T1DORM4IE1/2. 02(U) & cut-off parameter, U &7V ¥~
JIANF—U=E,-AZLVMEINIHEZRLVF—THD, ZITfIFALVYMRKET
CIFIENZNT A =R T, PRI A—XE LTHWTWS, K 32411, AYUYEIRTOE
MZIEBART MVDIIRANDHEEZ RUZEDTHD, AT MILVOIRIZ 5 MeV F2E £ Tl
EEAEBDRS NN, 5 MeV 2R % & A VHIBKFIZ X 0 @V 2L F — A 2k
iz 7 S 2EABR R SNE, —J, 3242 0RUEZEEDONHATIE, 1EFLACELER

46



TR ZENTET, AV VHIMRFIZ L 2B IMENTHLEE X, TN DE UCDIKER
CWEBPRZDE DDA T XV F — DA DEENRZDR L DRV EL2 525 &
Mo Tz,

14 .
S\ |
[«]
G i
A
™
— i
1
o)
c N
8
T
2 i
x
©
g i
2 04  vorobyev (2009) .
% Kornilov (2010) i \
c 02} f: %8 —

f=40 —
0 L L L L | L L L L N
0.1 1 10

Secondary Neutron Energy [MeV]

3.2.4-1: BPEAMEF IR MILOREVHIMEFICK 521k

: " Nishio 1998 e |
35} Batenkov 2004 —=—
Tt Vorobyev 2010 —e— ]

Number of Neutrons

60 80 100 120 140 160 180
Mass Number

3.24-2: (IRPMUEFLEEDEERKREFICTT 2 AEVUMEAFDORR

47



3.2.5 ~N—%mERIEADO#EH (H29-30)

o, EREE DX SR AL AETRIZT 570, MEHHRBEIZOWTR— XA TORH A
D—HOFENE L THESG L CHET 2 FEEHHERL -,

My dhafld, —Miz (1) HEKOEE» SWH, (2) MABEZOE R L &SR D
Btk 73 KO > < fiiic & 2Bk (FEHRE) . X0 (3) BilBoasHr (B
DEERN)) O BAIED 3 DD@EN S £ 5, AFETIE, P29 F £ TITHTED 2 @ %2 ik 4
IRt Langevin 15! & Hauser-Feshbach fig1 iR % B 2 ET VML L CT&E 7z, LU
M5, %< OHEKATRE R KB, FRIAZINRIZOWTIE, B FERORIEMEAZ <, Langevin
BRI U7z, $ UK IEHF?D EFIVAME U7z —IRINRSAEDIE L Xk, B FEEE F ©F
BT EMBEND 5,

FZTHLIE, EA29 FICBF L HF3D EFT V2R L, BHE X TEEAMICEIE TS Z
EINTEB TV —LT—2 %ML L7z, ENDF Decay Data Library 7 & i D il T — X % Gt/
AAARERIERCTEE L, HFD €7V H A L7ZMNIIRD T — X S A HERY T — X %
ALY, 121 DOMBDRAEEMIZONWTD [ FHENAZEBNPIT DT 212X 0 FE L AR
RrHr-,

HEHnfi, EMAHCTREZGEICEVWTHEET — X2 MAHmEHL > 2 & WH KR EZE7-,
X 3.2.5-1121%, HFENEOE BRSO JENDL & O % R, FHEMEIXERE & < §HbiE 2
HELTWSZehbhb, £72. X 3.252121%, BROME LKL ZME2RT, EOHETIE.
T BRI O B ET 2 Z L SMNINER (Y7 LKD) O0MH» 5 RFEINER (Yo & &
) BEVWEMMIZS 7 P LTWEZ L ERTE S,

0.4 T

JEN;DL/FPY-ZOil o
HF”D cumulative

o
O
H ﬂru
o (

60 30 100 120 140 160 180
Mass Number

0.35

0.3

0.25

0.2

0.15

Cumulative Yield

0.1

0.05

X 3.2.5-1: REBEWNEOEENDH

XS AEMD L BT 572012, - BEXTNTFTNOEDHA LY BEBINEDO LEZ T DT A
V=T NFieERE L O R TR 572, ™ 3.25-3 B X0 3.2.5-4 IR E2 RS, HFD £

48



0.3

0.25

0.2

0.15

0.1

Independent Yield

0.05

HF3D Y, oo
JENDL/FPY-2011Y, &

HF3D Y

JENDL/FPY-2011Y: o

Charge Number

X 3.2.5-2: REWNEDERD

Cumulative Yield

TN D—RINE% LT L U T, Hauser-Feshbach #i5H I & W SN KRZB T, X 512 B AiE
HEETRSZIZBEDS T, AEETIEHEE DD - EHIGSHERY & ©IZHERZERE Dt

MzHEL S 5 WSR2,

10" 10!
E O @
&
QK‘,VO ;
g L10° | M
510° E °©
o ] °
> >
g gt f ;
a a
810_1 F : E 5 Ag B
2 o ' 2 - cd --m-
[ : Rudstam (1990), Ga ---&=--- r10” f In ---0--- 4
o i Ge = ® Sn e
g 5, As o £ Sb o
Sip2 L =ad Se —--e--- | = Te -4
glO = Br -4 7 glo_s | I
3 . i .| 3 xe v ]
Rb v © Cs o
Srovee Ba -----
: HFD —=— HFD —=—
10—3 L I . . . . 10—4 - I L [
80 90 100 110 120 130 140

Mass Number

X 3.2.5-3: BULWKOHRERYDINEKS T

Mass Number

X 3.2.5-4: EVEB WD HERYDINE D

F7z. PR 29 IO D HFD €7V Tld, AFRHFMEFOT XV F -5 MeV £ TOH
HUZ DO WT T RV F—KIFTOMINRDF R ZIT 8> TWD, WEEEIZEFERFADMNIE %
HWT BRI R 21T 572, TANLF —REFETORBNEDOMED D 5\ < D DRI HA K
IZDOWT, FHAME & ERRED 21772 0 7z, KR %K 3.2.5-5(%Zr), X 3.2.5-6(°Zr). [3.2.5-
7(%Mo). & 3.2.5-8(132Te), X 3.2.5-9(11°Ba). X 3.2.5-10(143Ce). & & U 3.2.5-11(47Nd) 2
AT, Mo B XU MINd DFHEIE, FERT — XA EIZTN TV 250D, ZDMOKRETIX

49



BRI VHIIZELTWS,

T T T 7 T T T
i 235 95 e 235 97 o
Champman +—&— Champman —&—
U(n,f)™Zr Gooden o U(n,f)™" Zr Gooden —o—
75 Laurec & | 6.5 | Laurec —&— |
LANL(C-NR) = : HESD ——
o HFD —— =
T [
3 3 55} $ | -
IS % € R 3
] >
O O 1 i
o
55| 1 5 |
5 L L L L 45 | | | L
0 2 4 6 8 10 0 2 4 6 8 10
Incident Neutron Energy [MeV] Incident Neutron Energy [MeV]
¥ 3.2.5-5: PZr DRIEINEK ¥ 3.2.5-6: 97Zr DRFEINEK
7 T T T T 55 T T T
99 Ch e i 235 1
ampman
w mpman - u(n,f) %
B Laurec —&—1 | B i
6.5 HESD 5 i
= ¢ g
A 6 % % g T 45l 4
(T (T
> =2
%55% % %% - ]
€ * 9 1S
] )
(@) (@) ANL o
5| i 35 |IChampman —&— i
3 : Gooden —o—
1 Laurec —o&—
1 % HFD ——
4.5 I I I I | | | !
o 2 4 6 8 10 %0 2 4 6 8 10
Incident Neutron Energy [MeV] Incident Neutron Energy [MeV]
& 3.2.5-7: Mo D RIEINE X 3.2.5-8: 132Te DRIFINEK

3.2.6 FAFHBLHAUFRHEABEOT LD

SERE 28 FEFE F TIZBHFE U 72 IR 4 ¥R5T Langevin #2535 X Ok 29 £ IZBHFE U 72 Hauser-
Feshbach #tat AR EmIC D S BT T EE - A7 MUB X OINROFEFEZHE L.
FHRIZ 4 %0t Langevin SELZ K DB o N B DM A2V IAAGHE T 2 FIEZAR L 72, BAEEE,
JEAR 4 ¥R56 Langevin SRR 515 5 N B 0 X OEILIZE T 2 Ml % oI Zr D T
X —%KD, TN % Hauser-Feshbach I AIEHGRD 1 > 7y b & U THME TR ZEEL
Tzo ARBFRIZE D, BOHOEEERDFARZID ANz ECHMETFRRZFHAETE S X 51245
Tzo £72X512, TNSDFHEZ BREEZCERT A Z2ICLD, B b 3 O0OYHEERT

50



Cumulative FPY [%]

Cumulative FPY [%]

7 T T

ANL

235 140 ANL o 235 143 Ch —
Gooden ampman
U(n,f) BaLANL(C-NR) e U(n,f) Ce Gooden —o—
HFD ——— | 6 Laurec —o— |

6.5 1 HED

Cumulative FPY [%]
(&)}

45 | | | | 3.5 | | | |
0 2 4 6 8 10 0 2 4 6 8 10
Incident Neutron Energy [MeV] Incident Neutron Energy [MeV]
3.2.5-9: 10Ba O RIFEINK 3.2.5-10: “3Ce D RIEINEK
3 T T T
235 147 Ch ANL ——i
ampman
2.8 U(n’f) Nd Gooden —o—
LANL(C-NR) +——<—
HF’D ——

0 2 4 6 8 10
Incident Neutron Energy [MeV]

3.2.5-11: 4"Nd O RFEINZHE

o1



H5 (1) EHERKOEEIrOWHE, (2) MAEZOSEIELUZZEDRERFOIFETEFB L OH
VRN X BB (BEEHEEE). B XY (3) BB AHE (BaRAERY) O B
HE COREDEEBIZDOVWTHAEMIZHEZITI 7V —L T — 0 2T 5N TE T,

52



S 3k

1]

8]

B.D. Wilkins, E.P. Steinberg, and R.R. Chasman. Scission-point model of nuclear fission
based on deformed-shell effects. Phys. Rev. C, 14, 1832 (1976).

T. Ohsawa, T. Horiguchi, and H. Hayashi. Multimodal analysis of prompt neutron spectra
for Z"Np(n,f). Nuclear Physics A, 653, 16 (1999).

T. Ohsawa, T. Horiguchi, and M. Mitsuhashi. Multimodal analysis of prompt neutron
spectra for 238Pu(sf), 240Pu(sf), 242Pu(sf) and 2%Pu(ny,f). Nuclear Physics A, 665, 3
(2000).

T. Kawano, P. Talou, I. Stetcu, and M.B. Chadwick. Statistical and evaporation models for
the neutron emission energy spectrum in the center-of-mass system from fission fragments.

Nuclear Physics A, 913, 51 (2013).

T. Kawano, P. Talou, M.B. Chadwick, and T. Watanabe. Monte carlo simulation for particle
and ~-ray emissions in statistical Hauser-Feshbach model. Journal of Nuclear Science and

Technology, 47, 462 (2010).

S. Okumura, T. Kawano, P. Jaffke, P. Talou, and S. Chiba. ?3%u(n, f) independent fission
product yield and isomeric ratio calculated with the statistical Hauser-Feshbach theory.

Journal of Nuclear Science and Technology, 55, 1009 (2018).

S. Okumura, T. Kawano, P. Jaffke, P. Talou, and S. Chiba. Hauser-feshbach statistical
decay and beta decay calculation for primary fission fragments. Proceedings of the 15th

International Conference on Nuclear Reaction Mechanisms, CERN Proceedings, 173 (2019).

A.C. Wahl. Systematics of fission-product yields. LA-13928, (2002).

53



X 3.3.1-1: £27E ASRCEE7—7 > ayv TOEEEE

3.3 HRHE

ARIFFERIR 2 ML NV TREGR S 2720, HER2EE2 EME L2, 22Tk, HKEMZEHE, i
Wi e D2 BIZ U TR 2 ED DHEGRDL L § 5 & L v, HROREmDBED RIIFIC
B 2o Lk, T, FEILIZRFELHEMONEDL Y £V A% RT,

3.3.1 ER2TFEET—U>av S (H27)

W 2T 12 1 H, 2 HOHBETHIR - BN ORBE T L — L2 Y R—IZ8\WTH 27 [
ASRC (Advanced Science Research Center) EFE7 —2 > ay 7 [BR#HE TX V' F v 7 1]
XML (HHE33.1-1), HEPSDSNE 12 %% G546 HOSIME N H D, AT
BT 5 E GO TIHMRMEITD L LIz, BAAMRICHET 2EmE 77z, V—2 Y ay
To7ur o L% 3312 (WH) BLU3.3.1-3 2HH) 2RT,

R =22 ay TIZBWT, A0 H - 7z,

1. Brownian iE#Z & 20Ok

O—L YA - N—=2 L—ENZERD J. Randrup L%, K AZEOKRT Vv LT R F—
M % 5 IGCOERIERETRIAE L. 790 ViEB) 2 Bl AN & > TS ZEFEDRE
BEIToT2e TOF A RRTEREANDIGAPRI N, BWEEE (3T X=X D)
I, AZEOBEEE T3 4t LD REVWD, R ROBEBIHR Y, BIIFETIVIZE VT
BfbINIH D E H o7,

2. BRI DO

54



27t ASRC International Workshop

“Nuclear Fission

and Exotic Nuclei”

Ibaraki Quantum Beam Research Center, Tokai, Japan
15t — 2nd December (2015)

http!//asrc.jaea.go.jp/soshiki/gr/HENS-gr/workshop5/index5.html

1st December (Tuesday)

8:40-9:20 Registration at Ibaraki Quantum Beam Research Center
920 925 Katsuhisa Nishio Oveni
AN Rl BN o
. JAEA Pei
Sadamichi Maekawa
9:25-9:30 Welcome address

Director General of ASRC. JAEA

Chair : Katsuhisa Nishio, JAEA

Jorgen Randrup (25)

Fission dynamics as Brownian Shape Motion :

9:30-9:55 . "
LBNL Foundation, Utility and Energy Dependence

- Andrei Andreyev (20) . .. . .
9:55 - 10:15 . . , [ al fiss / { -
9:55-10:1 Univ. of York / JAEA Experimental fission study of proton-rich nuclei
10:15— 10:40 | hchal Warda 23) Fission barriers in the nentron-deficient isot

15— 10: Maria Curie-Sklodowska Univ. ission barriers in the neutron-deficient isotopes

Coffee break ( 10:40 —11:10)

Chair : Akira Iwamoto, JAEA

Satoshi Chiba (20)

Effects of microscopic transport coefficients in fission

11:10—11:30 Tokyo Institute of Technology observables
Hiroyuki Makii (20 . . 235
11:30-11:50 T A].J]S:"-‘;u 1 Maki (20) Measurement of high-energy y-rays in '3’U(nmﬂ
Fedir Ivanmiuk (20) Fission of transactinide nuclei described within the
11:50 -12:10

Institute of Nuclear Research, Kiev

scission point model

Lunch ( 12

:10-13:30)

Chair : Andrei Andreyev, University of York / JAEA

Thierry Stora (25
13:30 - 13:55 i @3

New Beams at HIE-ISOLDE and CERN-MEDICIS

CERN
N Hiroyoshi Sakurai (25)
S5 140 - i dll?
13:55 - 14:20 RIKEN Recent results and plans at RIBF
) . Lucia Popescu (25) Radioactive isotopes production at the future
1420-1445 | geg.cEN MYRRHA facility
Byoung-Hwi Kang (25) Current status of ISOL system development for
14451510 | 1gg/RISP RAON facility
Coffee break (15:10 — 15:40)

Chair : Krzysztof Rykaczewski. ORNL

Fujio Maekawa (20)

15:40 = 16:00 TAEA J-PARC transmutation experimental facility program
Katsuhisa Nishio (20 - .
16:00 — 16:20 TAEA (20) Future facility using proton beam at J-PARC
, Atsushi Tamii (20) Study of nuclear structure with implanted or
16:20 ~16:40 RCNP. Osaka University activated targets
Tetsuya Sato (20) . .
16:40 — 17:00 Measurement of the first ionization potential of Lr

JAEA
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Coffee break (17:00-17:20)

Chair : Tsutomu Ohtsuki. Kyoto University

Masaki Sasano (20)

17:20 — 17:40 RIKEN Status of fission experiments at RIKEN RIBF
Takahiro Wada (20) ‘ A .. .
17:40 — 18:00 Kansai University Dynamical study of fission in actinide region
Nicolae Carjan (20) Fission of tl‘allsf6111]illllll elements described in terms
18:00 — 18:20 FINR of generalized Gassini ovals : fragment mass and total

kinetic energy distributions

Workshop Banquet : Restaurant “/koi” (19:00 —21:00 )

2nd December (Wednesday)

Chair : Satoshi Chiba. Tokyo Institute of Technology

Shigeru Kubono (25)

9:15-9:40 RIKEN/IMP/CNS Dynamically deformed resonances in nuclear astrophysics

9-40 — 10:05 Takatoshi Ichikawa (25) Universal damping mechanism of quantum

o T YITP. Kyoto Univ. vibrations in deep sub-barrier fusion reactions
Michiharu Wada (25

10:05 - 10:30 chiharu Wada (25) Mass & Laser Spectroscopy at SLOWRI and GARIS-TI

KEK/RIKEN

(10:30 - 11:00 ) Coffee break

Chair : Yutaka Utsuno, JAEA

Takaharu Otsuka (25)

. _ 75 = =t . .
11:00 —11:23 University of Tokyo Shape coexistence, fission and tensor force
1195 — 11:50 Krzysztot Rykaczewski (25) | Recent results and research plans on super heavy nuclei of
T ORNL Russia-US collaboration
Yoshihiro Arit 25 . . . .
11:50 - 12:15 oshihiro Aritomo (25) Fusion-fission dynamics in super-heavy mass region

Kinki University

(12:15 - 13:30) Lunch

Chair : Masato Asai. JAEA

Robert Grzywacz (25)

Recent results on beta delayed neutron emission with

3:30 - 13:55 . .
13:30-1 Univ. Tennessee / ORNL VANDLE
_ Kentaro Hirose (25) . . . N .
13:55 - 14:20 TAEA Study of fission using multi-nucleon transfer reactions
Costel Petrache (20) ) . L. .
14:20 — 14:40 CSNSM Exotic collective modes of excitation in lanthanides

(14:40 — 15:00 ) Coffee Break

Chair : Hiroyuki Koura, JAEA

Michael Bentley (25)

Isospin-non conserving interactions in nuclei measured

15:00 —15:25 . . - . . . ‘
University of York studies of isobaric multiplets
Shintaro Go (20)
15:25—-15:45 Univ. of Tennessee Search for the heaviest alpha emitters around N~Z nuclei
15:45 — 16:05 Yutaka Utsuno (20) Shell model calculations for Gamow-Teller strength
T o JAEA function
16:05- 16:10 Andrei Andreyev (5) Univ. of York / JAEA. Closing
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40t ASRC International Workshop

“Experimental and Theoretical Advances in Fission and Heavy Nuclei”
Nuclear Science Research Institute, Japan Atomic Energy Agency, Tokai, Japan

[ BOSMLE

L]

12 - 13 December, 2016

12t December (Monday)
8:40-9:20 Registration
Katsuhisa Nishio
- -2 .
9:20 ~ 9:21 JAEA Opening
Sadamichi Maekawa
925930 | Director General of ASRC. JAEA | “Welcome address

Chair : Katsuhisa Nishio, JAEA

Julien Taieb (25)

9:30 - 9:55 CEA Neutron emission from the SOFIA expeniment
Diego Ramos (25) . N
55— |0 . IGAD
9:55 - 10:20 IPN Orsay Inverse-Kinematics Fission at VAMOS/GANIL
16:20 = 10:40 Horia Pasca (20) Energy dependence of the shape of the fission
- ) JINR, BLTP fragment charge distribution

Coffee break { 10:40 - 11:10)

Chair : Krzysztof Rykaczewski, ORNL

Ke Hi 25
11:10—11:35 Ja;::m trose {27) Study of fission using multi-nucleon transfer reactions
e s Antonio Di Nitto (20) Identification of multi-nucleon transfer reaction
H3S-1E35 | yniversity of Mainz products in *°Ti + >¥Cf reactions
Shouva Tanaka (20) ) o - )
11:55 - 12:15 Kindai University Study of multi-chance fission in Langevin calculation

Workshop Photo
Lunch ( 12:15-13:30 )

Chair : Yuichiro Nagame, JAEA

Hiroari Mivatake (25) .
13:30 - 13:55 KEK-WNSYE‘ Recent progress of the KISS project at KEK-WNSC
— e
13:55 - 14:20 E;’:";ﬁ, Balsbanski (25) Photofission at ELI-NP: The future is emerging
] Randrup (25 . : . . ) .
14:20 - 14:45 Lc;f:: andrup (23) Fission dynamics with microscopic level densities
_ Eiji Ideguchi (25) _
14:45 - 15:10 RCNP. Osaka University CAGRA project at RCNP
Coffee break (15:10 - 15:40)

Chair : Masato Asai, JAEA

Hiroyuki Makii (20
15:40 - 16:00 ! I 5 (%)

Measurement of high-energy prompt fission

JAEA gamma-rays in “*Uine.f)

Antalic Stanislav (20) Nuclear structure studies of seaborgium and
16:00-1620 | Comenius University rutherfordium isotopes

Toshiyuki Shizuma (20} Nuclear resonance fluorescence measurements with
16:20 - 16:40 QST mono-energetic, lincarly polarized photons
16:40 - 1 7:00 :f::\ze:xfol;:r::s: New fission data in the sub-lead region
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Coffee break (17:00 - 17:20)

Chair : Jorgen Randrup, LBNL

Tobias Wright (20) Recent results from measurements st n_TOF, CERN of prompt
17:20 - 17:40 Manchester University gamma-ray encrgics and multplicitics of U using STEFF
) _ Alf Goodk (20) Prompt neutron emission comelations with fission
17:40 - 18:00 European Commission, JRC fragment properties
) _ Hiroaki Utsunomiya (20) Photoneutron measurements at NewSUBARU and an
18:00 - 18:20 Konan University extension to photofission
Takaharu Otsuka (20
18201840 | o ’ Quantum Self Organization and Nuclear Shapes
Social Dinner : Restaurant “Uoyasy™ (19:00 - 21:00 )
13* December (Tuesday)

Chair : Riccardo Orlandi, JAEA

9:15 - 9:40 Peter Moller (25) Calculation of Fission Yields versus proton and neutron
I LANL number
9-40 — 1008 Kathrin Wimmer (25) Shape coexistence and isospin symmetry in A=70 nuclei:
) o University of Tokyo Spectroscopy of the Tz =-1 nucleus Kr
10:05 - 10:30 Shigeru Kubono (25) Problems in BigBang nucleosynthesis; Heavy element
o ' RIKEN/IMP/CNS synthesis and Li problem
{10:30 - 11:00 ) Coffee break
Chair * Hirovuki Koura, JAEA
Masaki Sasano (25) Development of the missing mass (p,2p) setup for fission
11:00 - 11:25 RIKEN experiments at RIBF
11:25 - 11:50 Taiki Tanaka (25) Study of barrier distribution in heavy reaction system at the
- - RIKEN /Kvushu University | RIKEN-GARIS
Takahiro Wada (25) R .
&0 - 1215
11:50 = 12:15 Kansal University Angular distnbution and energy of scission neutrons

{12:15 - 13:30) Lunch

Chair : Yutaka Utsuno, JAEA

Krzysziof Rvkaczerwski (25)

Beta decay strength in fission products  from total

30 - 13:55
0 ORNL absorption spectroscopy
Brent Manning  (25)
13551420 | OO Fission Fragment Studies at LANSCE
14:20  14:40 Fedir Ivaniuk (20) The energy- and mass-distributions of fission fragments of

Institute of Nuclear Rescarch, Kiev

some actinides and super-heavy nuclei

(14:40 - 15:00 ) Coffee Break

Chair : Andrei Andrevev, Umiversity of York / JAEA

P.A. Soderstrom (20)

Growd state and isomer decay properties of heavy sevtron-rich owchea

5:00 - 15:
15001520 University of York produced from “*U fission within the EURICA project at RIKEN
15:20 - 15:40 Masato Asai (20) Fission studies for neutron-rich Fm, Md, No, and Lr
o . JAEA isotopes using ISOL
Costel Petrache (25) . . o .
5:40 - 16:05 ) : ) ; View ’ -
15:40 — 16:0: Univensity Sud New view on wobbling and chirality in A~130 nuclei
16:05- 16:10 Andrei Andrevev (3) Univ. of York / JAEA, Closing
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54 ASRC International Workshop

Sakura-2019 “Nuclear Fission and Structure of Exotic Nuclei”
Advanced Science Research Center, Japan Atomic Energy Agency, Tokai, Japan
25 — 27 March 2019

https://asrc jaea go jp/soshiki/gr/HENS-gr/workshop9/index9 html

25th March (Monday)
8:40-9:15 Registration
Katsuhisa Nishio
- — 092 .
A3=9320 ASRC. JAEA Opening
9:20-9:25 Makoto Oka Welcome address

Director General of ASRC, JAEA

Chair : Katsuhisa Nishio. JAEA

Mamiko Nishiuchi (25) Extreme plasma as an 1on source produced by high
9:25-9:50 Kansai Photon Science Institute intensity laser pulses interaction with solid density
QST : targets
9:50— 1015 Kentaro Hirose (25) Fission experiments using ~>*Es target at the JAEA
) ) ASRC.JAEA tandem
Paul Stevenson (20) Superheavy dynamics with time-dependent
10:15-10:35 . .
University of Surrey Hartree-Fock
Coffee break (10:35 - 11:00)
Eiji Ideguchi (20) Nuclear structure studies of *Es region by Coulomb
11:00—11:20 RCNP, Osaka University excitation gamma-ray spectroscopy
11:20 — 11:40 Jorgen Randrup (20) Fission studies with microscopic level densities It
i i LBNL Fragment mass distributions and kinetic energies
Sven Aberg (20) Fission studies with microscopic level densities II:
11:40-12:00 . . . . o . .
Lund University Microscopic description of energy partition in fission

Lunch (12:00 - 13:00)

Chair : Masato Asai, JAEA

Andre1 Andreyev (25)

-delaye ssion study of 1somers m 1 employing
pB-delayed fission study of i in '%Bj loyi

13:00—13:25 Univ. of York / JAEA isomer-selective laser 1onization
1325 — 13:50 Cedric Simenel (25) Role of octupole deformed shell effects on the fission
Australian National University of nuclei in the mercury region
13:50— 1410 | £or Teckhanovich (20) Fission modes in 5Pt
Bordeaux University / CENBG
Coffee break (14:10 — 14:35)
14351500 | o Escher 23) ooty developinents for detemaing vknows cross
LLNL sections
15:00 — 1520 Ana Hem'iquels (29) Present and ﬁm.lre investigations using the
Bordeaux University / CENBG surrogate-reaction method
15-20 — 15-40 Satoshi Chiba (20) Study on formation mechanisms of Z=120 elements
Tokyo Institute of Technology with a hybrid model
Gurgen Adamian (20) Suggestion for examination of a role of multi-chance
15:40 - 16:00 Bogolbov Laboratory of fission
Theoretical Physics

Coffee break (16:00 — 16:25)

3.3.4-2: £54 B ASRCEET—/7>av 7 - AT 5L (1/4)

66




Chair : Kazuki Yoshida, JAEA

Peter Maller (25) Asymmetric fission across the chart:
16:25-16:50 S From its saddle origins to fr t isotopic yield
PMSCG. Los Alamos rom its saddle origins to fragment isotopic yields
16:50—17-10 Andreas Oberstedt (20) Systematic study of prompt gamma-ray emission from
- ) ELL-NP various fission reactions
Chikako Ishizuka (20 Correlated transitions in TKE and mass distibutions
17:10-17:30 © g_ ka (20) of fission fragments described by 4-D Langevin
Tokyo Institute of Technology equation
1730 — 1750 Julien Taieb (20) P fissi 0 59D )
: : CEADAM rompt fission neutrons in ~*Pu(n.f) reaction
Social Dinner : Restaurant “Uoyasu™. Tokai (18:30—20:30)
26th March (Tuesday)

Chair : Andre1 Andreyev Univ. of York JAEA

Kouji Morimoto (23)

Superheavy element research at RIKEN Nishina

9:00-9:25 RIKEN Nishina Center Center
925 —9-50 Jacklyn Gates (23) Suverh . ¢ tudice i}
22 s LEBNL perheavy element studies at LBNL
_ Roderick Clark (20) . .
9:50-10:10 LBNL Alpha decay and fission of high-K Isomers
Coffee break (10:10 —10:35)
Takaharu QOtsuka (23) ) )
10:35-11:00 RIKEN Nishina Center / Heavy nuclei and monopole-quadrupole correlations
University of Tokyo
P Sranisl._av A}Jt_a lic (_20_) ) Decay spectroscopy m rutherfordium region (Z=104)
- = Comenius Umiversity in Bratislava at SHIP
11:20 - 11:40 Kouichi Hagino (20) Heavy-ion fusion reactions of deformed nuclei:
’ ’ Tohoku University from the medium-heavy to the superheavy regions
11:40-12:00 Zachary Matheson (20) Cluster formation and emission in 2*0g

Michigan State University

Workshop Photo (12:00 — 12:05)
Lunch (12:05 - 13:10)

Chair : Hirovuki Koura. JAEA

David Hinde (23) Recent experimental results from Australia
13:10-13:35 o o . . o o .
Australian National University investigating quasifission dynamics
Yoshihiro Aritomo (20) Dynamical model of the nuclear transfer reaction in
13:35-13:55 o .
Kindai Umversity heavy system
Oleg Tarasov (20
13:55-14:15 N‘;L%L ?ﬁfcc]:ig(_an)srare University Resent study of fission 1 mverse kinematics
PP Alexander Svirikhin (20) ’elocity filter SHELS at the U400 FLNR cyclotron:
o ’ Flerov Laboratory of Nuclear performance and experimental results
Reactions
Coffee Break (14:35 — 15:00)
_ Sophia Heinz (25) ) . . .
. _ -9 T - 7
15:00-15:25 GSI Helmholtz Centre Quasi-fission as a source for new exotic nuclei 7
~ Nikolai Antonenko (20) Charge distributions of fission fragments of low- and
15:25-15:45

Bogoliubov Laboratory of
Theoretical Physics

high-energy fission of Fm, No, and Rf 1sotopes
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15-45 — 1605 Joonas Konki (20) The new isotopes **Es and »*Bk: towards saturation
T CERN of the EC-delayed fission probability
Pavol Mosat’ (20) Total kinetic energy distribution for spontaneous
16:05-16:25 . R . . .
Comenius University in Bratislava | fission of rutherfordium isotopes

Coffee Break (16:25 - 16:50)

Chair : Yuta Ito, JAEA

- - >
16:50 - 17:15 2;(;{]:;;}:21&; 5c)enl:re Spontaneous fission studies with the FRS Ion Catcher
1715 - 17-35 Shuichiro Ebata (20) Theoretical study on formation mechanisms of Z=120
) ’ Tokyo Institute of Technology super-heavy elements
1735 — 17-55 Taiki Tanaka (20) Fusion dynamics for hot fusion reactions revealed in
: . RIKEN Nishina Center / Kyushu | quasielastic fusion barrier distributions
University
17-55 — 18-15 Gavin Smuth (20) Fission with STEFF at n_TOF: Current status and
) ’ The University of Manchester future perspectives
27tt March (Wednesday)
Chair : Riccardo Orlandi, JAEA
9-00 — 925 Shigeru Kubono (25) Heavy element synthesis under explosive conditions
s RIKEN Nishina Center on neutron stars
Samuel Giuliani (25) R-process nucleosynthesis: fingerprints from
9:25-9:50 NSCL /Michigan State University | fissioning nuclei
i . o) Experimental study of possible ‘Be-destruction
9:50-10:10 Naohito Iw ésa (70) channel 7Be(npl)7¥,i' to improve the cosmological
Tohoku University lithrum problem 1n the big bang nucleosynthesis
Coffee break (10:10 — 10:35)
10-35 — 11-00 Audrey Chatillon (25) New insight into the transition from asymmetric
’ ’ CEA/DAM fission to symmetric fission along the thorium chain
11:00-1120 | nathalie Pallet (20) gymdemoct;rﬂi::etlx?sl o o e e e ficicat
:00-11:2 1 1
CEA/DAM Thoriums
11:20 — 11:40 Huiming Jia (20) Fusion and fission dynamics at near- and sub-barrier
- ) China Institute of Atomic Energy | energies
11-40 — 12-00 Al Al-Adili (20) Isomeric yield ratios at IGISOL — in the quest of
) - Uppsala University probing the angular momenta of fission fragments

Lunch (12:00 — 13:00)

Chair - Yutaka Utsuno, JAEA

13-00 — 1325 Chengjian Lin (25) Experimental research on the reactions and decays of
' - China Institute of Atomic Energy | exotic nuclei
1325 — 1345 Sophie Péru (20) Spectroscopy and beta decay of fission fragments
T CEA/DAM within QRPA approach using the Gogny force
Martin Venhart (20) Nuclear structure of neutron-deficient odd-Au
13:45-14:05 - . .
Slovak Academy of Sciences 1sotopes
14:05 — 1425 Yuta Ito (20) Precision mass measurements of superheavy nuclei
’ : ASRC.JAEA with MRTOF and its application at JAEA

Coffee Break (14:25 - 14:50)
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14:50 — 15-15 Xiaoding Tang (25) H on fusi . .
-5 5:15 Institute of Modern Physics eavy ion fusion reactions in stars

15-15 — 15-40 Ushasi Datta (25) Weakly bound neutron-rich nucle1 and cosmic
Saha Institute of Nuclear Physics | phenomena

15-40 — 16:00 Al_am_Asner (20) Population of 21?Po ‘c]uster-states from the 12C+2%5pPb
CSNSM Orsay alpha-transfer reaction

16:00 - 16:05 Andre1 Andreyev, Univ. of York / JAEA: Concluding Remarks

Coffee Break (16:05 — 16:20)

16:20-17:30 Tandem Accelerator Facility Tour
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