OB A% D JCPRG ~DHif

ZDOETIE, A5 LT ICPRG DA EDIIBIZOWTHIRGT S & Z A2 BTN, “Hh
WHRT?EE D OIE, HE, JCPRG 2o T D AUADFNHLRTEE D Z & T, ERAOM
FERIICPTR S D 2 IR & BV LTz,

FPE. TN FE CTERIFEE OSLE S JCPRG OIRENZ ZH W= WIEAKBE NS [JFET-
BOGERDOFRRE EZ) EELTENTW W, RICITEMORLZEREE — LI XD 8727
FEBRBW T — 2 RSFWHEICT —Z 1220 T, 2 OFERERZWIEWe, BARFEF R
T O A A KRIIIEFEET — X ICBbo T b6, [FLE B AR EBRL 0T
—Z 7 V—"7" (JCPRG) L DDV | IZOWTENTWZWe, R, AR S8R S
BlcR<EHDon AR, B7—% LEER IO 2 L CEEMET — 2 15E)
DOEFEMLFRFICZNE TBAEWVWCH I L TR TEE I EER—RIZASEDOED FHONTEN
TWeEWiz, S 61T, BB TEE Ch o/ MNEFERIKIZIE, JCPRG & DIMFFE L THOZET
DD Y OBEN G R T — 2 fFT O8RS JCPRG 2 DWW TR T 2720 e,

JCPRG D A /=& L TERA RIEENZSMN - i) L T2 b, £Dk, S TIHEHEL, BT —#IZ
- T BN 5 T7ITH JICPRG DAERDIEY JiPWIRF T 5 & Z A ZI TN /2n iz, BIfE IAEA
DT — 2 CEBEET — 2O L0 £ L DEE LT 5 KREBEZKICIEEEIZICPRG ~D
ML L) Z2HENTWEWe, 7z, SRR FERSEEERICIIT —Z A IOF =y 772 L
WML, BUE, RESKFEED PP IC I CIR R O R 21T > TV A IRIEE Z KRITIE
[JCPRG ~D KW\ 5 HFf | ZENTW2W e, BT, BIfE, EFWE L L U CERESE TEO
BLFHIRRICHE 720, B EOERICEY A TWARTERICIT BT —% & Z20EEIL
Al LEHYHET, BT —XOEEMNEE-> T2z,

HIfE, JCPRG IX[EFEHI T — X IREB D72/ C, 7V T RO & L Chix 72158 2 BBH L C
Wb, TEO—DDRFE LTHYFTRAE Tz T —ZIEEPAEE, EEO T AXFR & 7
EEWMAILTH T — 22 —PNREINT, ZOIFEIOHLEH S TR S Nurgali
Takibayev [KIZZ D7 £, [Progress and development of CA-NRDB| % E W\ CUWa/EWz, 7V
TOT =2t —D—2L LTIHERITIFEE L TWDH A & JICPRG & D /1DLED JFIZ-o0
T, VBL#FEET7Z -7z Vidya Devi (2 [Collaboration between Nuclear Data Centre of India and
JCPRG] #HFF LT\ W, %L, B Lo T —2ES 2D TWAHEL IV RFED S,
Davaa £, M. Odsuren X, G. Khuukhenkhuu 12 [Collaboration Between Nuclear Research Center,
National University of Mongolia and Nuclear Reaction Data Centre, Hokkaido University | & L T,
E% DO INTONTENTN TN,

201



9-1 FEFERICEBRORERE L
Kk B (FLFRFIET)

==L LY FT=FORUE L WD B TRER TG T —F X—RZHK L2\ EE %
TEFELEN, HORIENTEEHATLE,

204 0FOM, JRFEISDERIT, HHFMREFZICEIDE—LDORERELH T, 227D
ZRRIC72 > TEFE LT, FrE OB A ik 3 2 ARG D153 %ﬁﬁ@ﬁﬁ‘ﬁikaiﬁﬁﬂa
TR OFT — 05, FEEEFRIREO RIS, 2RO E & b7 5 b ol &l
oféibtowi%%%\WMéhtﬁ%%vﬁ%ﬁ%K\?%é:kﬁ%ﬁé%@ﬁbié\
EVNIBZINZESS OB R, AT —FITHMEC > TWET, £, MEICITEERO T,
B — AREE O A IR D | ERECHAREE SR+ THL T — X E L TUEHALEVWESE L H
nET,

B ZI1E, T2 PHHBOINERE (s Th) L TUILO TYHELBENS, L) E
BREATST2Z N0 T, IGEBBNSERCIFALR T2, R0t EOT — 4 0 biE
B W AEE OB EL E O EEL <, %ﬁ%%ﬁﬁbkﬁ% SNBSS AR B L TR
FEREHEST D, WD ZEEITHoZELHY F9, FSCTIE, “upon request” TN RIE D
07T LEELLIICEEE LN, THXEE LEERIBMILCIE 2R, KVIASHEREZL TS
I, b = 2L RBMEE ST LitERH A, JPCRG OFT — X X—ZAR, WAWNWARI LIZ
KIS B R E 2 Ff > TV D Z & - TIW =D TT S,

B Do lzZ b TE0VER] O X HIZ7>TLEWE LA, JCPRG D4 F TOIFENC
L. SR T D ERIFRC, REOERE - BICET — X B~ THilk) 725X 58D
ERWET,

202



9-2 FhE BHAMBRIFERIGNT —H 7 V—7(JCPRG)DEDHY
VEYE R ((Ih) B AR T SIS0 B S

ZN—T IR 40 AEBDTE 9 Z&WET, EXFOR ICB L Tk, 5 — 2 liE (==2—¥)
ELTOEDY DFNRZNOTTN, B FEIET —F XN—ADIEZ LR TITHOIL TS Z
x> T-DlE, Tintelligent Pad) @ ZHEIT2S, 1995 DT — X W9t s (4, HAJR - IF5E
T —2t 2 — (LT 7 —42tr—)) 2 12T, FEESLENL ZHE[L]S
RE2 5 T3, IntelligentPad 1324 IFUNEE S U TN (i R TR BSOS FEER T — & Z AL KOS T —
774/ (NRDF) ~M&EMM L, TNEZFHT L7007 — 2 MR OT — 2 X—2HFIHO 2T
LThHoT LB LTWET, 1995 FETENHTOIR, YREOET —F o =R, oL web
P —EREIEDDIZODHR— L= %A L72En D OB T, web ETOEET — % ORFZRC1EX
EWVo R L TEE o< #ElHSN TV o 72DlZ, PC E&iFnx, ELVa—H 1
BT 2 —AEATE VAT ADPEEINTWVWDODICHE RS2 EBRIH Y £7°,

Z D% BMENT — X RXR—=A L AT KMIOWTUIEET — X RS TR [2-8] B s T& £
L7, BARMERL LT —% 7 v—7 (JCPRG) NHHEL EFr—42tvr¥—) L LTt
KRIEKFBENTZ 2007 FEFOZA0H, BIEREE L TEPREVWEIETWEENWTEL ET, £bA
NEDHINS, BT —4 ] OWFEE LW Z b, DR VGEERRHE b Eii S+ Tni=720n
TEY LD, JRFIIFEFTRE D% ORI BT 287 — 2 OHE~—2 (CINDA) X
EXFOR TH#AS 27 — & 2T 25 X ORI L T, W & o275 Loiczy | EEE
R (JAEA) O TS I IGT —Z % —% v hU—2 (NRDC) [9]?D H AR
ELTOBMEANEZSETCWEELL LT LT,

ABARET —F o —LBbo7edlE, EFLoEY Fx 5 20 FFRRETT R, EORFL
HEOPE L TV £ LR FAEE (IBRFEE) OBT —2 70 —712B8 0 Th, £< ok
RKOFEAEFZIWEEWLEZELIZDOT, D5 O—THLEINIRNIZOT LI b RENRIC
FUET, W& EFEVIEEISHIEH Y 308, FSCEALTEAEELLHRELET
TOT, 5% WAHEBY ETE9BEV LSS, BROVWOSE IR SECHEE T,

ZE IR

[1] M. Chiba, “IntelligentPad for Exchanging and Reusing Nuclear Reaction Data Information as Shared
Resources, ” Proc. of the 1995 Symposium on Nuclear Data, Nov. 16-17, 1995, JAERI, Tokai, Japan,
JAERI-Conf 96-008, Japan Atomic Energy Research Institute (1996) p.320-325.

[2] S. Aoyama, Y. Ohbayashi, H. Matsui, K. Kato, A. Ohnishi, M. Chiba “Development of Utility System
of Charged Particle Nuclear Reaction Data on Unified Interface, ” Proc. of the 1998 Symposium on
Nuclear Data, Nov. 19-20, 1998, JAERI, Tokai, Japan, JAERI-Conf 99-002, Japan Atomic Energy
Research Institute (1999) p.222-227.

[3] Y. Ohbayashi, S. Aoyama, H. Matsui, K. Kato, M. Chiba, “Development of Charged particle Nuclear
Reaction Data Retrieval System on IntelligentPad, ” Proc. of the 1998 Symposium on Nuclear Data,
Nov. 19-20, 1998, JAERI, Tokai, Japan, JAERI-Conf 99-002, Japan Atomic Energy Research
Institute (1999) p.228-232.

[4] Y. Ohbayashi, S. Aoyama, H. Matsui, K. Kato, M. Chiba, “Nuclear Reaction Database on Meme

203



[5]

[6]

[7]

(8]

9]

Media, ” Proc. of 1999 Symposium on Nuclear Data, Nov. 18-19, 1999, JAERI, Tokai, Japan,
JAERI-Conf 2000-005, Japan Atomic Energy Research Institute (2000) p.358-363.

H. Matsui, Y. Ohbayashi, S. Aoyama, A. Ohnishi, K. Kato, M. Chiba, “Development of a Search
System of NRDF on WWW, ” Proc. of 1999 Symposium on Nuclear Data, Nov. 18-19, 1999, JAERI,
Tokai, Japan, JAERI-Conf 2000-005, Japan Atomic Energy Research Institute (2000) p.364-369.

S. Aoyama, Y. Ohbayashi, H. Matsui, K. Kato, M. Chiba, “Development of a Utility System for
Charged Particle Nuclear Reaction Data by using IntelligentPad, ” Proc. of 1999 Symposium on
Nuclear Data, Nov. 18-19, 1999, JAERI, Tokai, Japan, JAERI-Conf 2000-005, Japan Atomic Energy
Research Institute (2000) p.370-375.

Y. Ohbayashi, “Study of Retrieval, Utilize and Circulation System for Nuclear Data in Computerized
Media, ” Proc. of 2000 Symposium on Nuclear Data, Nov. 16-17, 2000, JAERI, Tokai, Japan,
JAERI-Conf 2001-006, (2001) p.323-326.

T. Suda, N. Otuka, S. Korennov, S. Yamada, Y. Katsuma, A. Ohnishi, K. Kato, M.Y. Fujimoto,
“Database Retrieval Systems for Nuclear and Astronomical Data, ” Proc. of the 2005 Symposium on
Nuclear Data, Feb. 2-3, 2006, JAEA, Tokai, Japan, JAEA-Conf 2006-009, Japan Atomic Energy
Agency (2006) p.175-180.

M. Aikawa, N. Furutachi, K. Kato, A. Makinaga, V. Devi, D. Ichinkhorloo, M. Odsuren, K.
Tsubakihara, T. Katayama, N. Otuka, “Asian Collaboration on Nuclear Reaction Data Copilation,”
Proc. of the 2012 Symposium on Nuclear Data; November 15-16, 2012, Research Reactor Institute,
Kyoto University, Kumatori, Japan, JAEA-Conf 2013-002, Japan Atomic Energy Agency (2013)
p.125-128.

204



9-3 BT —X LEBREHB DI N
FA fi— (REBANFZERT)

4 OJHFERBDTE SBENE T, B TERIGT — 2 XN—ADREHE LN EH 5000 ) Ll
ERRBRWEEZ, KFELEWITHT I v 7 T4 0FE LRI TIoNTE I LITARYIZELS L L
Hiz, MEERLEZVWERNET,

BT — 23204080 TE 21X, R FEOT —% TN, K DRIHOSE ClIgET —4% &
ZANXFPEFEBOET — 2 2 FIZHE L TWET, RO « FIHICAR IR RIS T —4% & LT
RN - fREE S, RHMEE T r A M E L OB TEE L, (HARD JENDL, k[EH® ENDF, BN
DIEFF M3 K7 7 AT ,) £z, ZrUTBhE L, SCkiE#HR (CINDA) °%EERT —# (EXFOR)
DL - TREDITONTEE L, R NOB% - FIRESFEZNZNOEFER KM S E T,
BT —2Z0bDFWHEERTLH Y, HYEEBD LT 53 —a v/ OLERPRET SR 6
2=— 7 REBEH M TONTEZEBsTWET, fHlEET — ¥ 20 DIIEENRENZEND
FIHOEFITE O TR - fRET 2 OO, BIES 2 HIE RO T — 2 FIHICR D R E1X
IAEA <° OECD/NEA % i L7z [EEE ) CIHFMAAMAK o TE E Lz, ERIZik~<7= CINDA X
EXFOR & [EE /1 CTF — ZUUE « lRENMTOINTE £ Lz, 7272, &% CINDA OFEE T nIE
ETHHES 2D, FIZIBRD NSRIZEEHDL LI RFELH-T-LOICFHELTWET, 2,
PR T — 2 O b R TG T —% (LR V=T PNEELRERE L TWET,) <
At R — % (ENSDF : Nuclear Structure Data File) . £} (k7 — # (NSR: Nuclear Science
References, LARTIFAZHE 5 B D SCHk 22 45 60 T2 VA I3RS I B b & TS 2 8 O 12 R -1
(BT 2 SR AU L T, 272 CINDA 29 T NSRIZIESN L L D & LTWn5) 2NEEEW
ST TIThbivCTnET,

AARTIXHFM T — % OFHM - fREIL AR T 1FRa0 b & v 7R EES % I
HHNTEE LA, IRFDNREA DRI 72 DI, 528 & OBIR O BIE Lo PN < Ok
DEFLETERSBEINEN L TR LD IZBEWET, 720 > TUFEAM T H ENSDF OFFfi<° NSR
DLERHELE ZH > TEXTEY ., AT AAD B X —D—D2 L HHENTWE L2, BT
Bl nn o, BN D OFGIIELS 720 | JTIIEOKT — &% 7 V—7 L QLR O SORT —
B R— ZWF5EREE % — (JCPRG) MHADOET —ZIZBT ot F—L ARSI TnDH L HIC
HUWET . K2, JCPRG 1L IAEA @ NRDC (Nuclear Reaction Data Center) Ot o % —dD—>L LT
TIT 4 ZIIERE LTV D E VW ET,

BT — 2 5B O EEW 1L EIC@R <72 X 912 IAEA X° OECD/INEA # B L7-bDTH Y | MEIx
ZAUE T CINDA X EXFOR DI - fREF CREICH I LH > TE TWEd, JEFHBRREE (»
Pip BT R/ X—438F) X OECD/INEA Zi@ L, ZILAMI IAEA ZilE L &) K 9 Iz — b & E
SHENTETWD LEWETR, SBITENFNOEE HAZ L VARICT L2 Z ek o5 &
D EBbNET, BT — X OEERISHAS ISR E DR = R VX —58 T
D, ZDOX D xR —000 (FrICE A BIfR) TOEEER /)X OECD/NEA Zi# L TITV, W
D 5 R EETELDOH 5 RESTOERSE COT — 2 FIHIZOW T, 1AEA Zi# LT
DD, EVolE IR ENIVIREICSND L )12/ d EbivET, BT — % OFmE
EV o T AEEIIH RIS L EFET D ADBW - TE T Y, EEWHIICL VD TN Z BRI
HELTEEICR>TE TS EENWET,ICPRG DA B DIEEI TH WA WARE TOEREW 4
A ANTED T Z EBMET /> T e BnET,

205



HEVFEELFVDRVWERIZR > TLEWVWE LN, O TICPRG @ 40 AFERBHTE 9D 28 W F
7,

206



9-4 SREEH)T — & AT DIRVERTT JCPRG

s

Nt F IO
N P (B SERE R )

JCPRG JEF@EIBHLE 4 O HH, B TE 9 ZXWE9, JCPRG & ZDiEENL, FAE H DAFIEIC & -
T, 5RRAIRE DL ->TEY 9,

RE VIR FAE S BBESUGT — & O RAEHIRHTICES < BERRAUIIZE 2 BiAG L 7= 2003 22 AD Z
LTY, LT, br o EIRIEESN T EREEZK (Bl IAEA) EHER T2 &R, —
DDOREIRFEICRD E LT, ZLTEDOHEWZE 2T, FAEBD “< ATFH” TORMAY
TSI IS SHFZEDRSUEICR Y . A B FEICHER LT S TWLoTY (1],

Z DY EXFOR Tid, #FH72h 1GeVIEWE TRV F—DRILT — 1%, HE VRIS T
WEHBATLE, —GT, K ALEBRBTORITICHIZ > TR E BB FIROICLEL LIZDE, £
SIZEDTRIF—FIIODOT — 2 TT, FAL, BT — X FEORDUTEM T, B ORDTNDLT
— A NT = BRXR=RCRVDOPREFE TR FHATLE, TOLORIIREEZREZE L T,
AN ARBGR D@ T RN F—FT —Z ORI EZEM L, £ L THREREZEKEL TWo e T, £
PIRFAD AR B 2 IR 2> 552 T 1R JCPRG D S AT — 20— DFFEITHEHZK L THh>TFI W
FLz, LV DFREEZRITFOLE RS> T, HORFHIANHEE L THMY FETRnoTeT — 2 %
V=7 ETREST. £7d TR CDOM D HFiA > TR L Th-> T FSWnE L,

FLE S DBRRBE DT — 2 2T L TR £ & O TV T 72 DX [1-5]. KEKIT U8 JCPRG @
EERED ZR N MM ->Temnb ZZ LD LT £97,

FAE LE LTI ICPRG ~Dli /1 &9 K ie LA, O MRDTIZLHNLEIS OB FLHD
HETENYTT, ZOXI BRI OEEREREL5EATTIFE0, AVEENES, £ TIh
EFTOMMEE, LITERAINNDLELALL EDORFHZAD T, fiXXEZKbLETWZIEZ D &
BnEd,

[1] A. Kohama, K. lida, and K. Oyamatsu, arXiv:1411.7737 .

[2] A. Kohama, K. lida, and K. Oyamatsu, Phys. Rev. C 69, 064316 (2004).

[3] A. Kohama, K. lida, and K. Oyamatsu, Phys. Rev. C 72, 024602 (2005).

[4] K. lida, A. Kohama, and K. Oyamatsu, J. Phys. Soc. Japan 76, 044201 (2007).
[5] A. Kohama, K. lida, and K. Oyamatsu, Phys. Rev. C 78, 061601(R) (2008).

207



9-5 JCPRG ~DOHifF L #E
K EHiZ (EBJFET )

RSB 72 £ JCPRG DT — ZIEENI AR EIZEI D 0 72 L= DiE & 5 0 K AL O RAAZ )
N5 72 2000 FEHFEO Z EDIFTTC, TNBFEDL MAFIFENLE D E LTV ET, YT (L
TOWREET) BT — 4 BREDHDO—EDOREIZRD EIFTE-STEBY FHATLE, DT
JCPRG L DHEWVOH Y NS &2 H & L bio, BHFEICR -T2 H 21D TZ DAY TEHAL
ZHL LIFARETT, HBAT AT IRT FUDRRA RIZHEE L L TET — 2 BEADOARE L 73
ST=DIF 2001 4FE 4 HDOZ LT, (FOHENWTIERWEELETN) 20 14%,. £4 JCPRG OIF
A X2 CESCREEFEREN T LU O E L, THLFE, JCPRG AN E 7228 5 LA O
oA=L LTHESIT BN D 2007 4 4 H £ TIXICPRG IZ & - T bk LW TIZ AR o 72T
L X 97, FAIX 2003 4 4 AICIFFWHE T — 2 B X —IZB D £, ZO% bILEEZRIN D 7=
IR AERPEHONE S AL JCPRG DFRICOWTEmE b L, Eiobkx IR mEE s —k
WHERC L E LTz, T WE &2 o TIAYITED LWEWH T, A LANZBIRIK W 2720 7
JCPRG DA DBIAE BT D2 H Tz » TUI RFOHEMIIHOET —F 2 Z—L L TED
W) B D HIEBINAIEEDY, W) Z L IZOWTE 2 F L=, A RIOEHEIL IAEA 75 JCPRG ~
DALE, LWVWHZLTTOT, D LESTHANS, ZLTH I LIRIAL 5% D JCPRG DO
T D A EE IR R TAHAE T,

EEEN T — 2t Z—% v hU—27(NRDC)D 2 —F 4 F—H DL L Tk bEERZ L
X5 2 £TH72< JCPRG MNEATLAH L T\ 2 [EHER R AR I L OV OF LT — %
DN 7 < RIS » THRERWN 272 2 & T, ZD T ICPRG I NRDC O HC & iRsd THHA
THHEEZET, BREONENE WO TN LDEH 2 A Y Mty ¥ —~DF I T—
I LS e BB T, iz Z—7 5 JCPRG ZRBIH LTV A O Tl & ik & 72 bl
272 H1F T, FADS BAITSE 72 S 128K RCNP THMEAMFFEE N8 L CTIT - 23R T — 2 0
AFRBPEDPST2OTTN, ZORICONTHERIEEEN L ONDLDITEIT LW & TT, 41%.
kT M) — 2 FEREICHT Z ENEE L 2R, FEICBEIEHOERZE L TCHH 9 £ET
AREENPOINERT A, BRI, EHEOHMEFARRIGT —#IZB L TiX NEA Data Bank 75 @
FFETR I TICTEREDED GINTWET R, B IO+ 0 milknnel . £12EH L DR
BBGEN 5 T RW=Ill, o< BB a7 — 2 4T LT ED W LUV TIRIFESNT
WRWEBDIR 2SI B> T E T,

HRT—2 DA WA TEELROITENT —Z O M AT T, MoWrmfEiciE L i -
BB ORI R SN EH AN, PR S CEEREVIERN TOFME AT R LCE R
[ AR AR B A5 ~C HE B2 7 B A LW T A D SEBRAE O BRERIR AL S EEREIC 72 > TV E T, £ < 0k EEA N
WEICZFFD IAEA Tl NEA IZHARTIIRF NI CoET — ZIGHOEZEMER & < . & 2 Tl
BRLF NI SR E BB 2D £9, L=y CRE 5 [EET — & 7% EXFOR IZ BH#IC ATy
S SND Z & H IAEA L L > TITEETT, BUEOEMSHOMMA TITEEZNDL Lo
T JCPRG LS DE v Z —NBFRICEHETE T A, W, Bl Z—E0 g4 T8 X JE VO E
B CTOHFMEA 227 hUICBE L CIEFIC AR HEA TR Y | 5% MBI L CTh Rk
HETOIHLOEHHLTWET,

FORAPRT 4 X7 EEFOREREED Y 7 7 =7 DBA% TH JCPRG 1 NRDC O ¢
BERKOLBATEEE L X —D—2LE2F T, NRDC ~DFBHIE &V ) Tk GSYS 13 b k2

208



L CWAHITIEZR W EBWET, T H[E CNDC DBA%E L7- GDgraph 73 GSYS (2172 W EFT
BRSO T VAP E LTERBENSOH Y GSYS 2T L —BOEBIZHFL-WE ZATT,
FL723BHYE L 7= HENDEL X EXFOR & NRDF & O[RIBFERL « 71 &0 5 5843 JICPRG 12 & » TIEEFT
T LSRN D 2D NRDC ~D L DEEL 725> TH Y, NRDC T [EXFOR =7 4 % | &
ZIXELB T OCNPD PR L= T 4 X 2T o CWET, 20Oy TOTT 4 ¥
ICHFwADHPD AL Lo EREVDAGNET, 2O LD REEMEZ TBEHRAT 47 7R
Z KU O#FFEE O Sarsembayeva X ANHUL E 725 T Java — ADF 7272 EXFOR 7 ¢ % DBH%
EHEDTE LD & Z AT AAH HENDEL DOBFER EXFOR DOEERRERE & ) W DIRI 7203 6
BFLEWE LTS EZATT,GSYS X HENDEL & W A CEADOR S 5 BB /b — i A —
NARLF - B T = 7Y —) L stock TT, HDT2 b U —MPMERS N EEZ TR0, 10 41
E DN stock (TRIESNTIZA =N EFHRDZENESTHLH Y FT,EXFOR =V b —Z LIZEE
LD EVERMN T 7 ANVELEDTETRFL, B —ATHEAL TH Z &I, JCPRG O
EOITHREHBEDOANEDY NE L WEZATHEHLELY, P X —TH REBICEERZ
ETT, IAEA THEALTZWEBZTWDLOTTN, EX =2 U7 4 LULDOE SRS/
FRTHRTICND L =BT,

¥ = 7Y &) UTIE, FLIE OLCOPS, WebRGM, JoW 0 & 9 72 7 = 7 3HE Y — L3 éh C
A== R TF— A=Y — R LB S TWET, O THAREHHIZIEEOHHE a2 — R
EMREVDRATEDLLIICEM LA 77 U nboTc Wl NV ET, WEZNLD
a— R EHIRoTWADTL X 975 NEA Data Bank O %2 RAVE5S 755 L 95 ICEHE 22— Rl
£ F72 JICPRG OEEID—>2 L7720 95D TIHRWTL L 9D, —#HRIZY —Aa— ROBARIZIE
AVAR=NARY —Aa— FOFEER I B2 RBENEZ D 2 ETH, v=TiREY—1 L
W) FIEEMZIEZ OMORMBEIIN2 VAR TE 5 X5 IcBbhvET,

FL2Y JCPRG DA U R—=ToH o> ZEHNL D —OOWMEFIEL, T — X OIUETZ T Tid7e <, INE
SINT=T—H b EICFHEEITO EWVW) 2 ETL, T — X OIETIEGRCITIZ R 0 B2 T3
B, R E VWD ZEEITO ZEICED IS/ 2 HEELE R DD TTND, KETET
— A HELEDD ETHEERZLFELERWARSL, MEFHIIMILHETEREE TLE, KT,
UF 7 L0~ 7 LD EELCE LT EXFOR IZHMI SN TV D ERT — & LR TE 5 X 9
PR EERR AR M 20472 JICPRG R OG L AR L CZ OB OHRANRNLICKEIKE LE L,
B AR & A BUS OFHIIAE T — & 308 C b FHl AR A = — RN L TV e WL
725787 C. £ OREIL INDC (NDS OFMZEER) THIEfM I TV E T, BEOHEEITI 256k &
THIKRICRES N H—L LT, FOZOHMZREBRSETCWEEEEZVWLEDOTYT, b,
AR LT & A THERKDLZOTIEZRL . TOEN i GHE) B0~ 714 vk, BHE
a— ROEfiE (FIzI1E7 =7 ETORME) LWom B TAB SN Z LA, R OMIEE Tidk
WT—H =L TIIOIEE E L CoORGEE T ECEETIIRV O E BV ET, R PIc%
DONED XD I ZAT > TWAHLERH 0 £T 0, BEOEMIEDOMRE DS 28RN bHED
52 LT, ZHLH ICPRG O — DRSS HAEFIT /R DO TIH WD, ERWET,

NGB RTCNDIIET — & N — AW eI IR T2 7 7 #iull T O EER IR I DWW T T
T, AN IAEA (ZHEMT: L7z 2008 421X NDPCI (> ) @ NRDC M2 &FE <41, F7- 2010 4
(Z1% KNDC(#%[E)72Y EXFOR DOFREF/HHZHH - Z E VKR SN E LTz, F72K S <El LTz
[El > EXFOR £REXIHE) & [FIRFHICBRE R KD ELE L 2o TODRUBHIRLE Lz, 207 V7
ik T EXFOR JEEIA K X < 2L L2 ICEIR SN DN, FROT V7, 77V I i ik
TR T o7 360 IR TS T — 2 AFFERHSE O 2T BT k) (2010 47 ~2013 4 %)
TY, FEKRTHRELSATOE LR, TA~T 4 (2013 4) & L /31 (2014 4E) TH| X IR

209



J—7 v ay IRBETCE -2 LITERBL LW & T, T 4R EN TN ZNOESCT — 4
YA —DIEE DR TIELIALE ST BN TS LIS T LHE 2 RVIRI T, BRENE %R
2 CEMMICEEZ SOk 2 RMEEER T AR 2O Z LI THERLE EBE A TVET,
IAEA DT —Z il U TR EEICBT 287 — X IEEOIEMHELIZEER2BETHY . 77 H
HOMBELCZOIHIRTITHIoTar 7 MIEbd Z EE2RLKIIHY N LiZL
B Ll BRARBRETOITESKRLE BHRIT TNETZWE o TWET, FRFICT 70
EXFOR @ [ZEdfi] & LTICPRG IZbH 5| &t FOLRIREFIZ R L TWelZE b DT, A
WRAT 4 THRT AT N THIER & LT — X BRERORER 2 FE £ 1172 Vidya X A & Odsuren &
ANBUEA > REE U IMZTEXFOR IZEFH LTWD Z L 2T 2T udien 8 A,
PLb, E< 720 E L7 JCPRG 75 JAERINAEA Z# T IAEA [ZiZHH L7 b0 & LT, Euno
K EFITEA HmLEEFTL L TCAE LT,

210



9-6 JCPRG ~DK\\7p A Hi4%
BE B2 (RABRE)

JCPRG DRI LT — Z _X—ADKSE « IKENA 40 AT/ D LWV H T & T, FFIETHBHIN
HLEFET, REBDTE ) ZXWET, FAX 1993 HIdb KOS 4 4 TR BRI =E
WZEBIZ 72> T h 99 B2 UG T 52 E CTHBHEEICR YV ELEDOT, 406 EZXETEDL
L0 EARET —2IEEND 40 FRIOL X 9 EFVRLOE ZAZRIE TN Ens 2 &
2720 F9, UBEA U X —F v MIBRICE K LIAD TR Y £ Lz, E7248ME D S 13 Je )bz <
U ONTZRRT, ZORICBWTBIEIXEL B0 S 5 EBWET, £/, B 3FEDK
DI ENZ ST TWEREWERRT, B X 9 EA X v 713N AECYH R N B — AN D
SLRDDHT, B— ANTHIREEE 2 STV KERER T, 20X 5 R CHFZE=RIC K-
BICAAROET =X I8 ZHMD LT, TR EI NI LD THINEDITELS bR oizk
B oTTn, LRNEENRIEEZ LT EN) EEMITEIDELL, TN KE 2EIAIC
DE Lz, 4t ns HERAIRE) I L T D EBWET28, 20 & 5 R 2E R IEE 20
RETITONTND LW FENR, K% REFRAFMUOKREEY ThoT-DIXMEWH Y £+
ho Fio, ARITHFEFEEOER T NV—TNR2WHT, T —XIZ%D70 L bfilth SETHhz7Zn
7o ElE, EEOEBRICKT 2B A T ECHE LE TH &R E BN ET,

ZOT — ZIEENCEAEDLY £ L0 I EMARETLT, a—FT 4 7BL0a—F 1
TENTHLODF =7 T, Ya—F 4V TIIMO OB 7 7 A NNEBOVEDDIHRT, B
ZOLRITMICE D a2 —FT 4 V7R LT B O R TIT RV BnES, 610, NESN
e T =2 PR KRAG E#E L 4 —Da2—F—DH 6T bo LA ELDAXITHHAIND &
INTE, V=T IBT LT X DOAMMPMED LN TLH D ERNET, F- T VBL &
DORRM AL — F L, BT —ZIEBOAREECER LR Th H 5 LN ET,

EEOa—T 17, BEOMMOFOa—FT 4 7 LiebDOF = v 7 (FEEOWm LA #A T
—T 4T EINTELORELWNT = v 7T D) TWE LT, BRI U2 EIdfmCER &
DarBEy NOMERTT, ZIUIMUARTIELY T8 2 50HBARH Y LT, OEDFa—
T4 T OB L 72 D EBROMMMN WA E OFEHA . HR S N3350 B O A Tkt A B
PNZ L BIOT T TOMET — X OFHREY OREEORBE T, BEICE L TX, YN R0
FEIXZEWTTNT VXA P —I2X 577 7HIEOFRAEY 217> TWE Lic, BIFEIZHB W Tk
WEHEEDALEZ T MR DEDT —Z DRMEDKIFIIIFFE IS AT T 4 v 7147 T
FTOT, INHOMBITEEICZ VT —SNTWD EEWETN, ZOHENHEL SN DT
IZWANASD TN - T2 D TIE RN EHEZR W= L £,

ST, BT —ZIEENE 2007 4F LV R FEEBOGT — 2 BFEss T — 22—~ L RBW T L E
L7z Z OBRHNIBEICRUTALRICE Y A TLEO TEHEMITIFE L LT 8 A, A rG &
BT ORERTENIDNHST-HbDEFELET, 2O Z—0RE L, A ESAREEENT
BHERDLELIOT, ZOMTIEZOE X —IZ LET RO LHFELEBRXIE TN E 20
ERWET, BT IWEOEEM, ORI ORISR FTREMIC X F L TITBEICE < O % 23k
RENTNDLDTIERNWNEBNETOT, FUIARBTIID LSO bt 2 —i2xt7d 5
ANz iz e Bk,

BT =42t 2 =00 2T7Y A NeiilET & BT — 220 OBRONHTETTIER, £
TICHBEL 72— VAR STV D Z EIZan & £3, TOHIZIE, A7 vy /VEELE FHR

211



L7720, &25WILFERRIZ RGM FRERAZ MO CTRENFEEZHE T 2 Y — LV EThHio TWET, Z
D XD 72— TR AR « BUGIZBIT DR WEERD 72 T AU R ATRE 22 & O T3, RLONHIFE
L7cne 2 A1, KROBT =2 ODIEEENI L HAAEL O TTR, (FTMA52 6320k 57k
BT —Z ALY — VOB DORER, BIOZFDOAMOBERK L. TORREE L THA OFIER
(LEER LT3 LW REOREE T,

SHORIZHOHDEIVIZIE, KR E L TR FZICEE L RREEDN B S TWE T, i

ZNTHONVER BEFEY) OB ORE, R OER BB TOFHOHEE, Mzt L 2 A Tidor
ROBEPEOMALL LT, Zabld, FhE HEmICREREE L LIRS TE RN D TH
% ERIFRC, B2 IXBEERIE 2 7200 2 R Ch, Fix ORGSR - JOCERICTT 5 ETo
ﬁ%@ﬂﬁ%#@ab&<fi%ﬁ IEDFEH A, BWVHAARIZ i@htylwﬁﬂ LA PR
7 T AL —fER7: E ORI SV —T 036 0 | BERIZE LT b IR RS BRSO R v R =
L= a DI N—TRNLONGFELET, PILEIREZETTN, 29 LESEIE2HG
TN—TDIEFIZL 1D, LR~ET —ZIFENCED D AR TELEERHV T, 20
EORSESERIN—TOHMEENEEN DG, D7 &b BARENTIIMIZ A2V O TidZk
Wk D ERIFRC, HHRMIZ B TRV E BN ET, FAE BB EREA & v o I FEF] RS
FHZER Y . ARZIUIADOEBE THLH72OICH L EFIZ< WO T2, fix OSSR - JOLEE
MAEAE L. LW OEELHT LN IMEFRISEE ZTHITE LT, ERDBELSESD LW
rcdhsneEBNET,

[FIRFICEE T — 2 X ERIFIEE & Bt e O 0 2 HICT 5 KRE R T v o A TY, EBRifFsesE
L GG D BRIBR IR A8 i e LR B2 1T U £ 8 A, EBRIEZEE & BaiF e 8 O D
EHEIT & Z OB THRBR SN TWA Z L TiEH Y 9, Lol FEBREROMTIC & DM
R Y T D NIRRT L - TRAR Y | O & DOHGHEAN LB OWTERZMITICT S 2

I, REROEREED TLE ) RERGEHRESATHET, FZEIE - ECE 2L —0
ﬁM’iDéiﬁi:@%WMéﬁéﬁ@%%gw%T%D ZDIFEIERBEOREERBT 5
720, TNETEL OFRINERENTEE L, O OOERERZETT2 ET, ok
&@n%%wé_&#$ébbw®ﬂ FOX O ET ARG, BT —F B —DFEALT
ELEBERY N BLOZKICELHEGREN AR Z D AN B b o L b o LRI RE 2L BnE
T, Z LT, TDOEDIHET—H 2o X =L b b Y — LR AM 2B T TN R& 2L/
WET,

Br—4t 72— @ﬁb%%f%@i#? &@W%’%LT ZOEREMITE VIR TERA,
FOARKEG LV RBSTETVE, SDICENIHMELIZE T, ERERO S IR0 Tk
DEEA, HEIE & BUSORE U738 LW, ﬁﬂ@% . EBRFE L HEREORITE & 5 o 7o DR
éﬁfﬁb%k%?@ﬁﬂ@ﬁzf?o%LT\%®E=%WT%ﬁHT B p— 2R
OHMNIRIN DD TIERNNE NI RERFLRH D £3, TOEBUCLIT T, MAORB LIS
T TCWEETZWEESSAZDOITATT,

212



9-7 BT —F LT DERIGH
B TR (ERERS)

FAIZ 2005 4 3 HICAE RIR FEZBEGRIFERIC T L B2 THE . WEFOSIEN G T3 A DHGT#R
TR ICHED D72, 2007 FEICNERERFA~BY £ Lz, EEMIROSE ) S IGHRIBR~B 5 5
B oTmEonTo—o0n, FAOENGEEOBFLWIETHEWEET—4TY, 4%, H
TEDETH 58 A DIGHHRRIRIEN S AT — 2 O BB B RIS T D EHRE L
HA BRI BN TRAET 2 HMEFOFHMBICBIT 2T — % O&RENZON T, 5% ~OHFFLE D
TEMNMETCWEEEENERNET,

FT R FARIRICE T DM EFEICOWTTT D, BEFIEE TiX, @5 118 2Gy &9 #ilg
EREFEICEELET, ZOMETL U P UL CTRED 100 FLLETHY . b LeEFITHiE< L
AT S%D AL T D EENTWDIMETT, ZOLIREREBEEZWO D, EFOXH7%R
TRIEOFMFIZBWTHERERE (RFFHEEEE) 20T, TOREZ EMIZRO T I ENE
W7 ET, MEFHFEFELE LTX, ETAHEELEEV T IV S EZHN v Iab—vari
B ETH, BERIBESTFICBWTIE, ¥ 2 b—a U RREHRE Y — L LTEX
HBILTVWDEZANHY 7, KiF#IEEOSEE, vIab—ra yOiEREEITa— FOHFTH
WHNDEEUGE T VRET — X RIE L CTWE T, BT — 2 OREIZOWTIIRIHAEF LS
F RSN TRV OREIR T, FhexEFEWETIL, MEHEIZBWNT, E50VofticEo
FREDOARHENSNH L MEMIZTHA L, 725X RENS OV RWERRT T VR RET 5 BTN
HVFET, LOLERRG, BIEEEYE L L L TRESNTVWDIADOH T, ZnZHEUIZTES A
TR L TEL 2V ONRBIR T, —F, RIEEN CRL-BIEE X SR 2 LR, b L I3ERN
TEINTEL, EEO/PULIZHED, REFRETHLEAIND LT TETWET, Kk
TRIEDR— NI > TS T, BT —F ~OEEEN LV EE-TETEBY, o, FIHAHE. FF
IZEFYE O T — 2~ b ML 7> TETWND EENET,

F7o. EFRRIEEICEB T DA O L CHEET — X IFEE T, HFRRIC K A EEITK
FFHIER D 90%LL &2 EHTEY | BUE, &b EERIREFIEL oo TWET, KiF-HIRE &
3% L. BERNTORKSIZOWTIEE LR THREWTT A, 10 MVEL EOINEEE %
WA, REEE (V=T v 7)) WEIRREDEE « RIFSEOME (X T AT, FX 2,
72E) EONBERIGIZEY FETARAELET, AATIE, EIT 4~ 18 MVOYE RN ICH
WHNTED | FrE# ERICEAR D HEPINIE 10 MYV HNWEND 7 —ANRKELL 78> T
WET, LN -o> T, FETORAITIZFE AL LD TEEINLIRETT, I HITEL-HME
T-DANRY MVERAND & FRHCAEW RO ENRE L 2D (RSB EREY N RK&E<2D)
T )LX—ENL (100 keV ~ 10 MeV) TE—7Z7 2o Z LRI TWET [1]. KIS
LT oRET, RITIAS AVDND X )27 > mmiEEIRE T H 5 i 528 7 i SR %
(IMRT)?TIE & BRI & 72 D ATREMEAVRIR STV ET [1, 2], IMRTTIE, BEx IR bz
E—AxEREDE D I E TREICAEEZ DT, EEFIRICIER S TREEZITH) 2D, TRET
DGRBS TR BRSNS I 2 £, LERN- T, TRISHEWRAET T T T v 7
HEMUET, ST OREIL, BUEOIRRGHEZEE CIIAMEL DL TWERAN, 4% &
DRBWEEIEEZZ 2 T P THHEFIE S TEMARMELE LTRO NI BEAHTL 5
EREWET, 2OV oA, BT — 2 ORE~OEEENEELLEZONET,

PLED X512, BT —F OFEITHEBIRE TIIRICH TS 20 TIEH D THEAN, FEFITK

213



B 7p 5| 240 > CTUvE T, JCPRG OIESENL, BE S AN L CTHERIBERE 2% b DB 2 1F
HZEITABRLEFG LTV ERWET, £72, ZOOICERAN L ERZ L&Y R— LT
W72 e HnET,

1) O EARE : BUROFEL = R L X —DENT Lk - T, R DRI E T AW 725
BIIRIN D, DT, B DEOMEHRCHR 2R LM CE 5 X 5 IcE
ENTARE, TR, BRI L. BRI 2. o RO . BA A% 20, T
TR NF— S UfE% & 5,

2) REZFBEBIAE(IMRT): IMRT &1, &HO7T 7 /v o—7%2 o THREE N O BB O
SRS AL () SECTREZ21T72 5 HEOZ L AT, IMRT 2 213X, BNADBICM
M3 > THZDRICAE DR TMESANED Z ENFREL 0D, — 7, IEMERIGEE1T78
DT, BRI 21T 72 9 BRO D A DALIE DT VPR DR B DFRFEIT T 5 R FE S
WHEOBRREL VR < ERaSd, (B ABERIER 2 HP[3] L 0 Hfy)

P EB TN

[1] A. Zanini et al., Physics in Medicine and Biology, Vol. 49, No.4, pp.571-582, 2004.

[2] E.J. Hall and D. Phil, Int. J. Radiation Oncology Biology Physics, Vol. 65, No.1, pp. 2-7, 2006.
[3] http://www.jastro.or.jp/
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9-8 Progress and development of CA-NRDB

N. Takibayev and V. Kurmangalieva
(al-Farabi Kazakh National University, the Republic of Kazakhstan)

First of all, we, the representatives of Kazakhstan and the staff of CA-NRDB, would like to
congratulate the Hokkaido University database for its 40th anniversary! Organizing and leading role
of the Hokkaido University database in the development of the database network of Asian countries
is highly appreciated and recognized by many international organizations.

Our database CA-NRDB recently joined the Asian community of databases on nuclear reactions.
The intention to create a nuclear reactions database in Kazakhstan was announced by us at the
international meeting of representatives of the databases in Asia, which took place in the autumn of
2011 at the Hokkaido University, Sapporo, Japan. In Kazakhstan, the Chair of Theoretical and
Nuclear Physics at al-Farabi Kazakh National University initiated the organization of this Database.
The idea was supported by all the institutions, organizations and leading scientists in Kazakhstan
and Central Asian countries which work in the fields of nuclear physics, nuclear energy and
radiation ecology. Many leading scientists have expressed their desire to cooperate. The Database
therefore got its status and its name as the Central Asian nuclear reactions database (CA-NRDB).

We then began our work organizing the Database, coordinating our its activities with the
Committee on Atomic Energy of Kazakhstan, the Ministry of Education and Sciences, the National
Nuclear Center of Kazakhstan. A small working group was formed at the Kazakh National
University consisting mainly of young physicists (undergraduate and graduate). Leading nuclear
scientists from Kazakhstan were invited to advise the Database (Professors N. Burtebaev and N.
Takibaev) and from other countries: Professors K. Kato, M. Aikawa, N. Otsuka, V. Varlamov and R.
Yarmuhammedov.

It was a challenging task for us here since we had no previous experience in this area, no
specialized facilities or equipment. It was therefore decided to take part in the funding competition
of research projects announced by the Ministry of Education and Science (MES) for 2013-2015.

According to the MES requirements, there had to be an educational part in the proposed project,
and the database itself was to be in three languages: Kazakh, Russian and English. For us it was
important to make all sections suitable for use by junior scientists and attractive in terms of
computer design and aesthetics. As a model, we used educational database of the Moscow State
University (MSU). Note that the MSU database had been in operation for several decades and had
extensive experience providing services to specialists and students. For the small group of four
students of our university and thee part-time consultants, this scope of work is quite excessive. But
we are doing our best!

We developed own database structure and did computer designing. Specialized search and
calculation programs were designed and adapted, reference and training materials on theoretical and
experimental nuclear physics and related disciplines have been identified, adjusted for our needs. In
many cases, we developed the content for the library sections and created electronic versions of
previously published books and articles. Our team managed to organize a search for rare works
published by scientists of Kazakhstan and Central Asia in the past and to include these materials in
the Database.
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The own website has been designed, and vast data have been collected and processed.
Particularly for the educational part of the resource, we organized publishing of own preprints. A
pilot version of the CA-NRDB has been launched at the University’s web portal, and the structure
and main components have been shaped.

One of the important tasks performed by the project was to develop and strengthen international
scientific ties, cooperation with the IAEA and the international network of databases. Our contacts
and collaborations with scientists from Hokkaido University and nuclear databases specialists were
and remain among the priorities of our international scientific cooperation. Recommended by the
colleagues in Hokkaido University, our young CA-NRDB was accepted into the international
network of databases supervised by the IAEA. Now our junior specialists can participate in the
work of the IAEA technical meetings on nuclear data and acquire useful professional experience.

The project team takes part in activities of the international nuclear database network under
IAEA. The compiled papers and works undergo multilevel expert assessment before inclusion into
the Database. IAEA performed and approved for incorporation to EXFOR about two dozens of
papers by scientists from Kazakhstan and Uzbekistan; there were reviewed and prepared for
compilation about a dozen more papers by Kazakhstani scientists published in soviet period.

We would like to acknowledge Professor Kato for his care and advice. His support was crucial in
reaching cooperative agreements between al-Farabi University and Hokkaido University, as well as
with the University of Osaka, and with IAEA. Our university has got a bilateral agreement with the
Japan Atomic Energy Agency, which allows us to run exchange of experts and training of our junior
scientists in Japan research centers in Tsukuba.

Through all the stages of the Database development, a lot of support was provided by Prof. K.
Kato and his research team in Hokkaido University. Our joint work is developing in the following
directions: training of personnel and junior scientists, joint research in theoretical nuclear physics,
new international cooperation projects, organization of international conferences and workshops.

We would also like to mention support from Dr. N. Otsuka in linking our CA-NRDB to the
IAEA.
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9-9 Collaboration between Nuclear Data Centre of India and

JCPRG, Hokkaido University

Vidya Devi (IET Bhaddal Ropar, Punjab-India)

Nuclear Reaction data have been a crucial resource in nuclear technology (e.g. fission fusion
energy and medical diagnostics) as well as science (e.g., nuclear physics, astrophysics, nuclear
chemistry and earth science). Generation and proper use of nuclear data comprising measurement
and evaluation of recommended values of accurate nuclear data belong to the cutting-edge science
and form an important component of basic nuclear physics. Various reaction models have been
developed based on nuclear theory and phenomenology and they have been verified by
experimental nuclear reaction data and utilized for revision of evaluated nuclear reaction data. The
International network of Nuclear Reaction Data Centre (NRDC) was established under the auspices
of the International Atomic Energy Agency (IAEA) to coordinate the worldwide collection,
compilation and dissemination of nuclear reaction data in EXFOR database. International network
established in 1969 with four nuclear data centre: BNL/NNDC, OECD/NEA data bank, IAEA/NDS,
CJD/IPPE. The collection, compilations and dissemination of experimental nuclear reaction data
have expanded ever since the network was founded and at present the NRDC consist of 14 nuclear
data centres. Historically, thus far, the Indian nuclear reactor design communities have been using
nuclear physics data evaluated by foreign sources available freely from the IAEA.

Hokkaido University Nuclear Data Centre (JCPRG) compiles and accumulates charged-particle
nuclear reaction data obtained in Japanese facilities in their own data format (NRDF: Nuclear
Reaction Data File) which are distributed online. A part of compiled files is translated to the
EXFOR format for the transmission of the experimental nuclear data between national and
international nuclear data centers for the benefits of nuclear data users in all countries. Nuclear data
physics centre of India (NDPCI) being formed within DAE-BRNS as a project has endorsed the
recommendations of the NRDC (IAEA-NRDC-2008) and since from the development there is an
important contribution of both the countries to the Asian nuclear data centre. JCPRG has
collaborated also with other Asian research centres. JCPRG makes important contributions in the
nuclear reaction data activity by making collaboration with Asian countries. JCPRG always tried to
development of Asian nuclear collaboration. Asian nuclear reaction database development
workshops were held every year in different Asian countries, (Japan (2010), China (2011), Korea
(2012), Kazakhstan (2013) and India (2014). Participant from different Asian countries like Japan,
China, Korea, Kazakhstan, Vietnam, Pakistan, IAEA, Vienna and India participated in these
workshops. In 2014, M. Aikawa from Hokkaido University visited India to attend the 5th Asian
nuclear reaction database development workshop and discussed about the compilation status in
Hokkaido University. Vidya Devi also presented about the workings and presented various
functions of the GSY'S 2.4.3 and Japanese editor HENDEL.

In 2011, Vidya Devi from India joined postdoc fellowship at Meme Media Laboratory, Hokkaido
University under the supervision of Professor K. Kato and Professor M. Aikawa. She was devoted
to compilation of nuclear data under the collaboration between Meme media laboratory and nuclear
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reaction data centre (JCPRG), Hokkaido University. During this period she also participated in the
coordination of articles, journal surveys and checking of compiled entries, learnt Compilation
Japanese software HENDEL and digitization with the help of GSYS 2.4.3. In 2013 she delivered a
talk on the GSYS 2.4.3 in EXFOR workshop was held in Banaras Hindu University India.

During this period she also participated in the other activities of theoretical nuclear laboratory,
she studied the structure of nuclei lying in A=120-200 mass region with the help of models like
Anharmonic Rotor Model (ARM), Rotation Vibration Model (RVM) and Interacting Boson model
(IBM). We study the nuclear structure of transitional nuclei, softness in deformed nuclear structure,
variation of rotational energy with the asymmetric parameter and deformation parameter, new
energy levels of nuclei of A=120-200 mass region. By using Interacting Boson Model we calculate
the new energy levels, Quadrupole Moment, B(E2) values and B(E2) ratios of all the nuclei. The
predictions of some energy levels are made using these models which may also be useful for the
experiments. We also use Talys and EXFOR data to understand the structure of nuclei.

The author is thankful to the JCPRG and theoretical nuclear physics laboratory, Hokkaido
University for financial support and hospitality during postdoctoral research at Meme Media
Laboratory, Hokkaido University Sapporo, Japan. The author is also thankful to Professor K. Kato
and Professor S. Ganesan for constant encouragement and support.
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9-10 Collaboration between Nuclear Research Center,
NationalUniversity of Mongolia and Nuclear Reaction
Data Centre, Hokkaido University

S. Davaa, M. Odsuren and G. Khuukhenkhuu
(National University of Mongolia, Mongolia)

Cooperation of the two centers (Nuclear Research Center (NRC), the National University of
Mongolia (NUM) and Nuclear Reaction Data Centre (JCPRG), Hokkaido University) was started
since 2008 when Prof. Kiyoshi Kato from the JCPRG and Theoretical Nuclear Physics laboratory of
Hokkaido University, Japan visited NRC, NUM, Mongolia. Moreover, the NRC, NUM signed a
Memorandum of Understanding in 2010 with the Faculty of Science, Hokkaido University.
According to the Memorandum of Understanding, two centers have interest to exchange of faculty
members and research fellows, exchange of academic materials, publications and information,
conducting joint research projects and organizing symposiums.

We should point out that the JCPRG makes important contributions in the nuclear research in
Asia and serves to create the Asian nuclear data centre as like European nuclear data center. The
JCPRG has partnered with Asian research centres and welcomes more partnerships for other
countries. Researchers from the NRC have been compiling at the JCPRG the experimental data
obtained in Japan for the charged particle induced and photonuclear reactions for the EXFOR
library and evaluation of nuclear reactions and scattering cross sections.

In the framework of the R&D Platform Formation of Nuclear Reaction Data in Asian Countries
/2010-2013/ supported by Japan Society for the Promotion and Science (JSPS) the Asian nuclear
reaction database development workshops were organized by the JCPRG. The workshops were held
every year: Sapporo (2010), Beijing (2011), Pohang (2012) and Almaty (2013). Mongolian
researchers were participated above mentioned workshops.

In 2012 Prof. S. Davaa and Prof. G. Khuukhenkhuu visited the Theoretical Nuclear Physics
laboratory, Hokkaido University. We had presentation on the recent research results at the NRC,
NUM, Mongolia and discussed with Prof. K. Kato and Prof. M. Aikawa about future collaborations
between NRC and JCPRG. Prof. M. Aikawa, Dr. A. Makinaga visited Mongolia and participated in
the 3rd International Ulaanbaatar Conference on Nuclear Physics and Application UBC2012, 17-20
September 2012. In addition, Prof. K. Kato participated in the International Conference on
Contemporary Physics, ICCP-V, from 3 to 6 June, 2013, Ulaanbaatar, Mongolia and had talk on the
scattering problems for the complex scaling method.

Dr. M.Odsuren is currently a researcher at the NRC, NUM. For the last three years
(FY2011/4-FY2014/3) she had worked at the JCPRG as a postdoctoral researcher. Her research has
focused on scattering problems for light nucleus using the complex scaling method (CSM) and the
extended completeness relation (ECR). In collaboration with her co-workers, she considered a
formalism in the scattering theory based on the complex scaling method with appropriate L2-basis
functions. In their work, a complex scaled Green’s function has been introduced to obtain the
response functions as observables. A novel method for calculations of the scattering phase shifts in
the light nuclear systems was proposed using this method and the decomposition of scattering phase
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shifts into resonances and continuum states was calculated. In this work the explicit relation
between the scattering phase shifts and the complex-energy eigenvalues in the CSM via the
continuum level density (CLD) was obtained.

It is shown that the decomposition of the phase shift is useful for understanding the roles of
resonant and non-resonant continuum states. The phase shifts by using the typical potential with
many resonances near the real energy were calculated. Also, several realistic systems were analyzed
and compared with the observed experimental data. Theoretical study of decomposed scattering
phase shifts into resonance and continuum terms for realistic systems, a new concept of the
decomposition scattering phase shifts and decomposition of a cross section in few-body systems
were introduced. The new method can be used broadly for various systems which have different
characters. Finally, the decomposed cross section was calculated for the unbound states of
two-cluster systems.

In 2009, our young researcher Ms. D. Ichinkhorloo went to Theoretical Nuclear Physics
laboratory, Hokkaido University as a graduate student and in 2012 she defended her doctoral degree
and nowadays she is working at the JCPRG as a postdoctoral researcher. Her research field is the
theoretical evaluation of cross sections on the ®’Li + n elastic and inelastic scattering, angular
distributions and neutron spectra. She applied the continuum-discretized coupled-channel (CDCC)
method for o + d and o + t cluster systems. In this analysis, total cross sections for the ®Li + n
reactions by using the CDCC with the microscopic Jeukenne-Lejeune-Mahaux effective
nucleon-nucleon (JLM) interaction for incident energies between 5 and 150 MeV have been
calculated. It was found that the required normalization factor A, is larger, A, ~ 1.0 of 30 to 150
MeV from the analyses of the total cross section. The calculated total cross sections for ®’Li + n
reactions are good agreement with the observed data. Also integrated inelastic scattering cross
sections for 4.652 MeV of ‘Li in incident energies between 5-24 MeV were calculated. The
calculated data can be reproduced with A,, = 0.1 in larger than 14 MeV and without imaginary part
in less than 14 MeV of the JLM interaction, respectively.

The NRC plans to continue and to develop following collaboration with JCPRG in future:

e To continue evaluation of the nuclear reactions data.

e To seek a possiblity for mutual study of gamma-ray induced reactions on the electron
accelerators: Microtron MT-22 at the NRC, NUM and Linac at Hokkaido University.

e To compile the experimental data from published article in the EXFOR library.

We are thankful for the financial support offered by the R&D Platform Formation of Nuclear
Reaction Data in Asian Countries (2010-2013), JSPS AA Science Platform Program to participate
in the Asian nuclear reaction database development workshops. We think that such workshops are
very useful to extend our international co-operation with Asian countries. One of the authors, M.O.,
is thankful for the hospitality and possibility to work for 3 years as postdoctoral researcher at the
JCPRG and Theoretical Nuclear Physics Laboratory of Hokkaido University.
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