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Report on EXFOR Compilation 2015

DAGVADORJ Ichinkhorloo, AIKAWA Masayuki, EBATA Shuichiro
SARSEMBAYEVA Aiganym, ZHOU Bo
Faculty of Science, Hokkaido University

Abstract
In this report, we present our activities 2015 in the compilation of experimental
nuclear reaction data. In fiscal year from April 2014 to March 2015, we compiled 18
entries and transmitted 8 TRANS files .

1 Introduction

Nuclear reaction data is used in various fields (nuclear physics, engineering research, medical, etc.)
and can be browsed by the Internet when we connect our computers to a nuclear database. The
database is constructed by a special format: EXFOR (EXchange FORmat for experimental nuclear
reaction data)[l] which is designed to accommodate experimental data with their bibliographies
and experimental descriptions including error analysis for proper interpretation of the stored exper-
imental data. EXFOR is maintained by the International Atomic Energy Agency (IAEA) [2] and
the International Network of Nuclear Reaction Data Centres (NRDC). The NRDC collaborates on
compilation of experimental data and development of related software for compilation and dissem-
ination. Hokkaido University Nuclear Reaction Data Centre (JCPRG) [3] is a member of NRDC,
and has contributed about 10 percent of the charged-particle nuclear reaction data in the EXFOR
library. JCPRG provides the compiled nuclear reaction data both in the international (EXFOR)
and in the domestic (NRDF) format through an online search system. In this report, we present
the activities in 2015, contributing the compilation of experimental nuclear data by JCPRG.

2 Organization

The total staff includes two JCPRG staff (Masayuki Aikawa and Shuichiro Ebata) and and three
researchers (Dagvadorj Ichinkhorloo, Sarsembayeva Aiganym and Zhou Bo) carry out compilation
work.

3 Compilation Activities

In 2015, we compiled 18 new papers reporting on nuclear reaction experiments performed in Japan.
Every week, we assign each compiler one paper and check their compilation to finalize by all the
members in the compilation meeting. For higher quality of the compilation contents, we contact the
authors of a particular paper to request them to provide their original experimental data plotted in
each figure in the paper to ensure the accuracy of the data compiled in the NRDF and the EXFOR
library. If the original data could not be directly obtained from the authors, we digitize the plotted
curves on the figures in the paper with the digitization software GSYS [4] .

_11_



4 Journal Survey

The journal survey is carried out on the published papers by JCPRG in parallel with by IAEA-
NDS. Sometimes we find some published papers that are not in the scope of EXFOR but are as of
NRDEF. The lists of the surveyed journals are as follows:

e Physical Review C (PRC)

e Physical Review Letters (PRL)

e Nuclear Physics A (NP/A)

e Physics Letters B (PL/B)

e The European Physical Journal A (EPJ/A)

e Journal of Nuclear Science and Technology (NST)

e Journal of Physics G (JP/G)

e Nuclear Instruments and Methods in Physics Research A (NIM/A)
e Nuclear Instruments and Methods in Physics Research B (NIM/B)
e Progress of Theoretical and Experimental Physics (PTEP)

e Journal of Physical Society of Japan (JPJ)

e Nuclear Science and Engineering (NSE)

5 Transmitted File in 2015

In 2015, 8 TRANS files: E095, E096, E097, E098, E099, E100, K015 and R028 are submitted to
the TAEA. Table 1 represents the TRANS files that include the new as well as modified entries with
their accession number. These 8 TRANS files, contain 18 EXFOR new entries and 37 modified
entries. There are frequent transmissions of the new entries, in which 11 registered entries contain
the RIBF data.

6 Compilation of Nuclear Reaction Data at RIBF

In the JCPRG, 11 papers were produced by using the RIBF data and those data satisfy the
compilation scope of the EXFOR library. We have established an effective procedure to compile
all of the new publications during the last five-year collaboration with the RIKEN Nishina Center.
Therefore, most of the recent experimental nuclear reaction data from the RIBF have successfully
been compiled in the EXFOR database.

7 Summary

In this article, we reported recent compilation works in the JCPRG. We summarized the status of
the EXFOR file transmission: the 8 TRANS files, named as E095, E096, E097, E098, E099, E100,
K015 and R028 were transmitted in fiscal year 2015.
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Table 1: The list of transmitted new and revised entries in 2015

TRANS Prelim Final Entry New Entry Rev
E095 2015.04.29 2015.04.29 E1905 E2172 E2404
E2443
E096  2015.03.05 2015.04.29 E2465 E2466 E2469 E2461 E2463
E2473
E097 2015.05.21 2015.06.26 E2464 E2468 E2471 E2129
E2474 F2479
E098  2015.05.29 2015.09.26 E2395 E2396 E2397
E2476
E099 2015.06.24 2015.09.26 E2480 E2481 E2482 E1737
E2454 E2456 E2457
E100 2015.11.17 2016.02.07 E2203 E2204 E2205
E2206 E2207 E2208
E2209 E2210 E2211
E2222 E2243 E2245
E2246 F2248 E2249
E2250 E2251 E2252
E2255 E2257 E2259
E2260 E2263 E2272
E2279 E2300 E2310
K015  2015.05.20 2015.06.25 K2472 K2478 K2385
E2462 E2463 E2467
R028  2015.03.03 2015.04.29 R0046
Total 18 37
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Evaluation Activities at JCPRG
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Abstract
In this report, we briefly introduce some evaluation activities in Japan Charged-
Particle Nuclear Reaction Data Group (JCPRG) in 2015. As one important objec-
tive in JCPRG, these evaluation of nuclei based on a reliable theoretical approach
will bring further understanding and confirming the experimental results and also
will help us to predict new data, which are not observed in experiments.

1 Introduction

The JCPRG [1] in Hokkaido University is a member of the International Network of Nuclear
Reaction Data Centres (NRDCs) under the auspices of the International Atomic Energy Agency
(IAEA). In JCPRG, the main task is to compile the data obtained in Japan on charged-particle
and photo-induced nuclear reactions. At the same time, we also perform theoretical calculations
to evaluate the experimental reaction data. The evaluation of nuclear reaction data can provide
us very useful information for the nuclear reactions and structures and indeed it is becoming one
important objective in JCPRG.

Nuclear shape or deformation is one important property for nuclei. By using some theoretical
models, to systematic investigation of nuclear deformation in the nuclear chart can provides us with
important information for nuclear structures. On the other hand, the nuclear reaction models can
provide the estimation of nuclear reaction cross sections, which are very useful for understanding
the data obtained from experiments and also can give a prediction if the experimental data are not
obtained or difficult to be measured.

In this report, we will introduce some evaluation activities in JCPRG in 2015. First, we will
show the study for the quadrupole deformations for axial-symmetric and triaxial deformed nuclei
using the Hartree-Fock plus BCS (HF+BCS) method. Then, we will show results on the continuum
discretized coupled channel (CDCC) analysis to the integrated elastic and inelastic scattering cross
sections for 7Li.

2 Systematic investigation of quadrupole deformations for axial-
symmetric and triaxial deformed nuclei.

Since the theoretical database for nuclear structure is important for the analysis of nuclear reaction
mechanism both as target and projectile, we investigate the ground states of over 1000 even-even
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Figure 1: Quadrupole deformation parameter |B2| for whole nuclear mass region.
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Figure 2: Same as Fig.1, but for octupole deformation parameter |53| > 0.05.

nuclei to understand nuclear deformation. The method for the investigation is the Hartree-Fock
plus BCS (HF+BCS) method represented in the three-dimensional coordinate space, which can
describe any deformations on the intrinsic frame. The HF+BCS calculations for all nuclei are
performed self-consistently, in which a Skyrme effective interaction (SkM*) is used. For the pairing
correlation, the constant strength which is desired by the level density of canonical basis, is applied
according to same procedure of Ref. [2].

Present systematic investigation can show the distribution of quadrupole deformations for not
only axial-symmetric ones (prolate and oblate) but also triaxial deformed nuclei. Figure 1 shows
the distribution of absolute value of quadrupole deformation parameter |B2|. Large deformed ones
are located far from the magic number nuclei. In this work, the numbers of prolate (|82| > 0.05,
|v] < 1.5°), oblate (|B2] > 0.05, 58.5° < |y| < 60°) and tiaxial (|B2| > 0.05, 1.5° < |y| < 58.5°)
nuclei are 375, 70 and 101, respectively. The prolate dominance appears clearly, which consists
with previous systematic results [3].

Furthermore, we investigate the octupole deformation whose absolute values |G| are shown in
Fig. 2. The distributions are located at special region which has the difference of angular momentum
Al = 3 among particle-hole states. The Al = 3 correlations in both neutron and proton can be
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expected as a most important reason to be the octupole deformation in the ground state.

The study will be extended to not only nuclear structure but also nuclear reaction. We have a
plan for constructing a new theoretical evaluation database based on these results not only for the
ground state properties but also for the reaction processes.

3 Analysis of %'Li 4+ n reactions using CDCC

------- JLM-1 ——- JENDL-3.3
— JLM-2 R.Batchelor (1963)
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[ J
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Figure 3: The integrated elastic cross sections of the n + SLi scattering, in comparison with the
evaluated data [4] and experimental data [5-12].

Applying the CDCC [13] framework to the n +%Li(a - d) and n + “Li (a - t) models, we
investigated the integrated neutron elastic and inelastic scattering cross sections for the Li and “Li
targets, respectively, at incident neutron energies from 1 MeV to 24 MeV using the cluster-folding
of the optical model potentials (OMP) [13, 14] and the complex JLM (J -P Jeukenne, A Lejeune,
and C Mahaux) effective nucleon-nucleon interactions [15, 16]. We introduce the normalization
factors for real and imaginary parts of these folding potentials comparing with the observed elastic
cross sections of the n 4 ®7Li scattering. The energy dependent OMP and JLM normalization
factors are examined for integrated elastic and inelastic cross sections and angular distributions.
For example, we take the normalization factors A,= 1.0 and A, = 0.2 to reproduce the observed
integrated elastic scattering cross sections data from 1 to 24 MeV, where the calculated results are
presented by the dotted line (JLM-1) in Fig. 3. Next we try to readjust normalization factors so as
to reproduce the low energy data of the measured integrated elastic cross section below 11.5 MeV
using the OMP and JLM. The calculated integrated elastic cross sections are shown by the dash-
dotted line (OMP) and solid line (JLM-2) in Fig. 3, respectively. These calculations, in which the
energy dependent normalization factors are determined so as to reproduce the elastic cross section
of the whole energy region from 1 MeV and 24 MeV, show a satisfactorily good agreement with
the experimental data of inelastic cross sections and angular distributions.
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4 Summary

In summary, we investigate the ground states of over 1000 even-even nuclei to understand nuclear
deformation based on the HF+BCS method. For the study of nuclear reactions, by introducing the
normalization factors using CDCC, the obtained elastic cross section of the whole energy region
from 1 MeV and 24 MeV are very consistent with the experimental data of inelastic cross sections
and angular distributions. These theory models are still in developing and they are promising to
provide us more useful information for the nuclear structures and reactions in the future.
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2015 & NRDF {F¥£E S
NRDF Working Group Report 2015

Professor Emeritus of Hokusei Gakuen University

Abstract
The Nuclear Reaction Data File (NRDF) Working Group (NRDF-WG) was reorga-
nized in 2013 under the Nuclear Reaction Data Centre, Faculty of Science, Hokkaido
University. In this report, the outline of the NRDF-WG and its activities in 2015
are reviewed. The core subjects for the “next stage” of JCPRG nuclear reaction
database activities are to define a new format of the NRDF compilation that en-
ables us to deal with a new type of nuclear experiments, to develop the NRDF editor
as an efficient compilation platform, and to check and update the current NRDF
database entries, which enhances the quality of the NRDF master file. The NRDF-
WG in 2015 has reached appreciable progress in the maintenance of our database:
data compilation check based on NRDF grammar and format; update of NRDF dic-
tionaries. It is pointed out that there are some inconsistencies among NRDF format,
HENDEL editor, NRDF compilation check program CHEN, and NRDF dictionar-
ies. Through the NRDF-WG activities the development of the NRDF editor has
been a lot more recognized to be urgent, since the editor is expected to resolve those

inconsistencies above as on its smart compilation platform.

1 ELC®IC

R T — X 7ERaFs L >~ 2 — (JCPRG) A3, 2 0 1 14E5 Az b K ¥ HA 0 7e bk g
vy x—b LTUEh, TRAERIET — 2 N— A% > 2 —] PR LK (1), Thictks
T, [HRFHEIGT — X W52 >~ X — 1 BRIZ JOPRG O 5 — X R — AREGEE) % H 512 #E
LTz TEEEfE2Eia [NTX-WG]] &, #7212 [INRDF-WG] fE¥#a e U THEHSh, XIS
T— X DOFE, IWE, Bk, R, TUTRMICET 2 b ICHET 2R EHHT H] Z
% HIIZ#1T 72, [NRDF-WG] FRUAFE, FEH2UIMHERBEELHE L T NRDF 7 — X X — A f
FifpEa D TE ]2, 3,

ZO/MNMETIE, 201 54EEIZEITS INRDF-WG] OFEFINEIZOWTHRET 5,
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2 NRDF-WG (NRDF {E%E<) OBE
2.1 B

NRDF-WG(NRDF /E522) 13, AWiBHERY: TR FERIGT — & X — A5Eh¥+E % — (JCPRG) |
PWHEDRFEMIGT —& 7 7 1) (NRDF) OREEE, SR, Mk, QB R, XORHEL T <
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9 2015 4E 9 H 1 HAF T8 AT S 8E e 12 =),

2.3 HOMAREREE

NRDF-WG T, MROERE] O JCPRG JE TG T — X N —ADFEED 728 O L 7 R &
LT, D3 fHEHRELTWVWD, O REE G BOMERNRE P4 NIGERO R TG & 3 25
LWEREBER L IZWAR DT, TNEEDLIITERL TT LA, Q HEMEEZ EBRICETT
5720DT Ty N7 F—Lh HRERTT « X1 OFFE. @ BMFEOERFEAT — X X— A0 RE UM -
BEFEFIZLZMEDM E, TH5D,

HFI{E JCPRG 12 NRDF ® EXFOR Z2RIZHDONWT T — X R— AL D 72 O DFERGF A HED T WS 3,
K ORIRI, HORNREENCERERELT D 72 DI B2 R ER T 1 7 1 75 JCPRG © HH
FEEOHRTHEMINZ O INAZD LTS, RO ik, TNODOWRRERT A T4 T %
EEMIZEH LTI ZHO0REZ2EEL TWb,

2.4 201 5FEDFEEEE

NRDF-WG ® 2 0 1 5 FEERZE L. fifichR77~-3EE2 02 LTFED L 512, NRDF 5 —
277 AIVOREEE, MR B, RIEFICE-> THREI N,
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e XML Z W28 7 +—~ v b OGE

BT NRDF KU EXFOR HRA D 5 r&EANOMH AL T 1 75 L ORF
TFT—=RXAIDZODITT + XBHFH

MRy 7 — & AJ1 (Compilation-WG 25 AfJ. NRDF-WG %° NRDF JERXOHNEF v 7)
T O — N O

BEHEH{HXDOF v 7

(=i JCPRG 7 — & R— 258

Web ¥ b FEE
fefit JCPRG 7 — X RX—ZADMEE - XR¥ AT LIS
e Y VR — i TR R

BRFEER | JCPRG FR e
BT — 2
E#E2iE (ND2016@Belgium)

3 201 5FEICKRE - FITSNEE

ZOETIE, 20 1 5412 NRDF-WG THES - F7 S Nzl (MR, FhiEdt, A%,
RE, BETERL BEMHFIR, LEa—%) I2o0WTihR3,

3.1 NRDFYRY—T7AIEBEEEHR. 8L, NRDFHEZEDEHR

JCPRG 1281 % NRDF ##%kTlx. Web =5 ¢ % THENDEL] ® /1%, NRDF ## - &8
02 Z . TCHEN| 28NS, ZDOH KSR % NRDF OERX & GEIZHE > THRET L. 847 NRDF ¥ A
R—=T 7 AWIRBEIRMEEZMAD ZLIZE>THY AR =T 7 AV E2EKT 5, ZDifE T NRDF
HEOHEHIZETIYRD ZERREIIRIGE5EH D,

2 0 1 54EE D NRDF-WG OEEKEEIX, [NRDF Y AKX —7 7 1 IVBIE L HH | 124 < DR
Mezxn¥—%2EE Zlhotz, BAMIZIZ, Y AX—=T7 7141 DHhd NRDF $fkEN [5EER
TR OREESCDIEIE - &, NRDF #EDOHEHICEATL2EDAEREDTH > 72,

3.1.1 SEENRDFYRY—T7A4IEEHLILHYX—E
S, NRDF X AZX—T7 7 A IVOEFPE T U-EEHm XD D FBE5IFLATD 60 TH - 7=,

D2482, D2481, D2480, D2479, D2478, D2476, D2475, D2474, D2473,
D2472, D2471, D2468, D2467, D2466, D2465, D2464, D2463, D2462,
D2461, D2460, D2458, D2457. D2456, D2455, D2454, D2453, D2452,
D2451, D2450, D2449, D2448, D2447, D2443, D2433., D2431., D2416.
D2406, D2403. D2399, D2398. D2397. D2396. D2395. D2392, D2385,
D2363. D2354, D2348, D2342, D2318, D2316, D2315, D2312, D2310.
D2303, D2300. D2299. D2295, D2294, D2293 (&7t 60 )

(1)

_20_



— D2417 - D2429 13 JCPRG IZBWVWTHHE AR TH 55, ATOMKI (Nuclear Research
Institute, Debrecen, Hungary) (23T EXFOR OB {THh 7z,

— D2460 DXL D 5 B Neutron Flux D Hif; & Neutron Energy O #HiHIZ D\ THEHIMRET D
RERDHY, YAZX—T 7 AINVDERFIRE & 7o 7z,

3.1.2 ZEERIFHRX

AR DFCROH T, A D D 51, YR - s AR & UREHI A S i 2R U
TW5,

< BE >
@ Enrichment: (D2478, D2465. D2403. D2396. D2295)

ENR — ( NAT (3C5#51) )

WUE

BIAED NRDF #8%E X TI1Z ENR OIHHEMIZ. INAT) & T8l D206 & RX N5, HI
b, HEHH% ENR Offiid INAT] (SCF4) & T8l OmBICHIET 22 2ickd, 2D eh
o5, JHHEH#A TENR] OfEIZBWTIE THAL (8iE, ot) A—RIZEE 58] &5 NRDF
Bgk EORIE S AR X 7,

< BIERF >
@ Monitor Reactions: (D2473. D2462, D2457, D2450))
MONTR-RCT = / HHI /

< i - FRFE >

Bif7D NRDF #E X Tld, TMONTR-RCT) QOHEMEIE THEX] 74> TWw5, Monitor
Reaction IZ B 1} 2 FEHER) 22 5dik 74, X 512 Monitor Reaction (25 W T EAKRMIZ TAH T X)L
X— ] X [WHEE] 220X 58T 502D\ T ORMESAHER X vz, Monitor Reaction
D2 L UTIRR LU TEIRETE RV EbN S,

< BIENF >
@ Spontaneous Fission: (D2406)
Spontaneous Fission % [HlER 7] & LT, HE# [DET-PARTCL] IZX9 4 & U Talak
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@ Thick Target Yield: TTY (D2476, D2454, D2453)
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@ J-PTY (“J parity”) OiRit: (D2456, D2399., D2398)
J-PTY OJEM%. 5t (NODIM) TRHEAT T 203, XFF &2 02 AREIZ L TE BEDLDH
Z) o

@® MLTPOL (“Multipole”) ®¥XE: (D2458, D451)
MLTPOL (NODIM) & ¥ %,

@ “Integral over incident energy of angular distribution”: (D2318)
ZOYERIAMISIZEWT R TH 5, EXFORIZBWTIEZ ORI, Kbl 1
REACTION OO &M (Quantity) (2. I— K TPARJINT/DA| & L THEINTW5S,

I — Nigdl: DSIGAM/DOMEGA-INT (MB*MEV/SR)

@ ERS-PRJ: (D2316)

“FEmnergy resolution of projectile”
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NRDF 8% D303k & EXAEMEE LRI NIER 5720,

@ “Cross-section integral over incident energy”: (D2315)
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19C. 20C (D2482)

28Ne. 30Ne (D2456)

31Ne (D2451)

20Mg (D2398)

31Mg. 32Mg. 33Mg. 34Mg. 35Mg. 36Mg. 37Mg. 38Mg (D2471)
240 (D2468)

Natural Carbon (D2458)

® 75 A1 W7k

< F BB >

2JPNHOK (D2471)

HbiE K (KREGHE A E b R TR e 2. AL E R B s Rl )

@ /5 A7 IYHlE]

< HTHLE SRk Al >

- DSIGAM/DOMEGA-INT (MB*MEV/SR) (D2318)
“Integral over incident energy of angular distribution”
- SIGMA-INT (MB*MEV) (D2315)

“Cross-section integral over incident energy”

<FBEHE >
< WrRESk >
- DELTA-THTC = #ii (DEG f4J&)[5f7] (D2461)
DR A R
- POL
fiiffi (Polarization) (D2385)

<W BEE >
< HR 3 — sl >
INT (D2315)
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3.2 ETODEIE
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582539 (EIE# D %]

- ENCGY-EMT ENGY-EMT-LAB
- ENGY-EMT-1, 2, 3, 4 ENGY-EMT-LAB
- DELTA-SIGMA SYS-ERR

- DELTA-SIGMA, DELTA-TTY TOT-ERROR
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- PHQ=XSECTN Comments added
* Mass Number (A) missing (B1] A=185

3.3 ERIANEA-RE

ZIT. SHEEMFER2THRHE TN, 50O NRDF %2t T <IZH 72> Tikam L TE A
SHE, RO, REZHEDTHL,

@ P& [Thick Target Yield (TTY)] DEEkE
TTY i2 813 5 85%] (TIME) ¥ ¥4 (Unit) - X% (Dimension) OFIEIZ 21T NRDF & LTD
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@ SP (Spontaneous Fission) @ &% 8%
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PR TR T REHELR D NILHEEZ ML TV 5,
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3.5 XML IF«44%DE%

XML (Extensible Markup Language) 7 — XJERiZ k% NRDF =7 1 X DFFEIE, JCPRG 126
17 B IRDELFED NRDF ¥ AT AFERROHFKEZEZ SNTWET AT+ 7 THD [5l, WEFEE (201
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BEA L TRTWEZ L TH S, BAEMEDORIUNZET 5 AARMMETHIH (3-1) &, Bl d N &
PREDIE (3-3) IZDWVWTIE 3FICHED SN T WS,

RIB DR 2 RS 272D 1 DD 7 A T4 7H XML 2 W= HEROHE] 235 [H
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[4] http://www8.cao.go.jp/cstp/sentan/about-kakushin.html

5] AARKES, THEEHE, %5, [NRDF © XML ERANOEH | | fifEh FEKIGT — 2 7 7
A VAER#R S No.23, 2 (2010)
FEIFEES . IMAREREE, &IIESE, MEE%T, XML RXR—2A0H 7+ —< v bORE] | JLiEEK
FIRFESOGT — & X — A 5FE £ v & — RS No.1, 23 (2012)
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Abstract

A new stand-alone type editor for EXFOR is being developed in Hokkaido Univer-
sity Nuclear Reaction Data Centre (JCPRG). A new EXFOR editor was designed
to allow compilers to save the compilation time by using advanced features of the
editor. The features included in the latest release are described such as collapsi-
ble/expandable items, filterable and dynamic suggestion fields. The implementation
of “Import” function is under development. Entry E9808 was taking to test EXFOR
output.

1 Introduction

The world-wide network of nuclear reaction data centres (NRDC) [1] was established to collect and
provide nuclear data to the scientific community. Nuclear reaction data have widely been used in
many fields such as design and operation of nuclear power plants, medical isotopes, radiotherapy,
etc. as well as fundamental researches. Currently the 13 data centers included in the NRDC
collaborate mainly for collection, dissemination, compilation and exchange of experimental data by
using the unified EXFOR (Exchange Format) format. The list and scope of 13 data centres from
10 countries and 2 international organizations are shown in Table 1 [2]. The Hokkaido University
Nuclear Reaction Data Centre (JCPRG, former Japan Charged-Particle Nuclear Reaction Data
Group) became a member of the NRDC Network [3] in the early 80s. In 1969, EXFOR format was
designed for the collection, exchange and dissemination of experimental nuclear data [4, 5]. The
EXFOR format was further developed to cover charged-particle induced and photo-nuclear reaction
data in addition to neutron-induced reaction data. Although the EXFOR format can be used for
both compilation and dissemination, some centres may have their own formats for data services.
For example, JCPRG (Japan Charged-Particle Nuclear Reaction Data Group) developed NRDF
(Nuclear Reaction Data File) format, which is specialized for compilation and dissemination of
charged-particle induced reaction data measured in accelerator-based facilities in Japan. In order
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to compile experimental nuclear data in EXFOR and NRDF formats, JCPRG developed web-based
editor named as HENDEL (Hyper Editor for Nuclear Data Exchange Libraries) [6]. The HENDEL
editor has been used as a standard compilation editor system at JCPRG since 2001 [7]. The main
advantages of the HENDEL can be listed as: 1, a web-based user interface; 2, easy in use; 3, output
in both formats EXFOR and NRDF.

Table 1. Nuclear Reaction Data Centres (NRDC)

Centre Scope Country

NNDC ND, CPND and PhND measured in USA and Canada USA
NEA DB ND and CPND measured in NEA DB countries not covered by  France
other centers

NDS ND, CPND and PhND not covered by other centers Austria
CJD ND measured in former USSR Russia
CNDC ND and CPND measured in China China
ATOMKI CPND measured in collaboration with ATOMKI Hungary
NDPCI ND, CPND and PhND measured in India France
JAEA/NDC Evaluation Japan
JCPRG CPND and PhND measured in Japan Japan
KNDC ND, CPND and PhND measured in Korea Republic of
Korea
CDFE PhND (coordinated with other centers) Russia
CNPD CPND (coordinated with other centers) Russia
UkrNDC ND, CPND and PhND measured in Ukraine Ukraine

For beginners of EXFOR compilation, the HENDEL system is very useful because it requires very
limited knowledge on EXFOR, and it is now also used by new EXFOR compilers in Kazakhstan
and Mongolia. During instruction of EXFOR compilation to other centre within the framework of
the Asian nuclear database collaboration, we found that the current web-based editor (HENDEL)
must be upgraded to accommodate various types of data which are not compiled at JCPRG but
compiled by other Asian compilation teams. Therefore we have started development of a new
editor specialized for EXFOR outputs. Motivated by the platform independent features of Java,
the JCPRG embarked on a project to develop an advanced EXFOR, editor for data compilation.
The developing editor, called ForEX (For EXFOR) would address the growing needs of traditional
EXFOR compilers as well as advanced functionalities [8]. ForEX was designed by the influence of
the HENDEL editor. We adopted Java Swing API for building GUI (Graphical User Interface)
application. Advanced features implemented in the program can allow compilers to save their time.

2 Method

One important aspect of the development process is the building fast, light, and user-friendly
editor to compile nuclear reaction data with maximum flexibility. To achieve user-friendliness, we
implemented the following functions: 1) collapsible/expandable items, 2) add/remove buttons, 3)
a filterable suggestion field, 4) text filtering for a table, and 5) a dynamic suggestion field.

In addition to the new functions, some external tools such as DANLO and CHEX can be
executed in ForEX. DANLO is a tool to extract a dictionary of codes in EXFOR and is utilized for
ForEX. CHEX is a checking program for the EXFOR format.

Java, as a programming language is platform independent. “Write once, run anywhere” (WORA),
is a slogan created by Sun Microsystems to illustrate the cross-platform benefits of the Java lan-
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guage. However, testing on each OS may be necessary to assure correct functionality of the program.
At present, the test was only performed in Microsoft Windows and Linux, and will be performed
in Mac OS in near future.

3 Result & Discussion

The main window of ForEX editor is divided into four sections (Fig. 1). The menu bar at the
top is used to perform common operations, which includes the ‘File’ and ‘Edit’ menus. Under the
menu bar, three very frequently used controls are provided: ‘DANLQO’ for extraction of the new
dictionaries from the backup dictionary file, ‘CHEX’ for checking of EXFOR entries ¢ reated by
compiler. The main task of the ‘EXFOR’ button is to get EXFOR output format. The left panel
is used to display the content menu, which consists input forms for bibliography and information
commonly applied to all data sets of the EXFOR entry (Subentry 1). The right section of the
window is used to input experimental nuclear data. Initially the ForEX editor adopted the design

o e - o x
File Edit
)
DP;)TD g( e zgn el Entry Number: [e9808 |
Subentry 1 A Bibliography
sl Bmiograpny Title
1 &0 \
g Commen @ Author
Subentry 2 ® ‘
< Institute
‘ [l [——
Reference 2
- B L I N
@ Add Subentry

Fig. 1: Main window of the ForEX graphical interface.

of input forms of HENDEL, but then it was modified so that they become more close to the EXFOR
structure. Fig. 1 illustrates the layout of the Bibliography, Bib, Common and Data panels.

ForEX is connected with external tools, DANLO and CHEX. When the DANLO button is
clicked, the FileChooser dialog box is shown. This allows extraction of a backup dictionary file
(DAN_BACK_NEW.XXXX) in working directory as shown in Fig. 3.

The following functions were implemented to improve efficiency, functionality and usability.

1) Collapsible/expandable item

ForEX editor intended to make the compilation “user friendly” by simplifying tasks and deci-
sions, and by creating a visual representation of a user interface to which compiler can more
easily relate. For instance, the reaction information consists of information of projectile, tar-
get, emitted particles and so on. During input of the other data, the reaction information
is unnecessary to see. Therefore, the collapsible/expandable function for each item is imple-
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Fig. 2: a) Bibliography, b) Bib, ¢) Common and d) Data panels.

(d)
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Fig. 3: FileChooser
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mented. This function makes the screen space more efficient and better visualized as shown
in Fig. 4.

Bibliography
Title ¥
@ Author ¥
o Institute ¥

Reference ¥

Fig. 4: Example of collapsible/expandable items for Bibliography section. The buttons at right
sides of items enable us to collapse and expand data input/select areas.

2) Add/remove buttons

Add/remove buttons were adopted to Bibliography, Bib, Common and Data sections. The
item panels can be added/removed interactively by buttons as shown in Fig. 5. If the “+”
button is clicked, additional line is prepared for another data input. On the other hand, the
“-” button can be clicked when the line is unnecessary for data input.

Bib

S . —

Additional result

Status

Fig. 5: Buttons to add/remove input areas. In the right sides, there are “+” and “-” buttons to
add and remove lines for the input data.

3) Filterable suggestion field

Since there are several codes for some keywords, compilers often find it very difficult to
select the correct code. Therefore, it is better to have a function of automatic completion
for compilers. It is implemented by filterable suggestion fields to allow compilers to save
time and avoid mistakes. The compiler can type into the suggestion field and input will be
automatically completed to the next matching item in the suggestion field. Let us assume
that the currently selected item is “CERE Cerenkov detector” but the compiler is looking
for “chamber”, after typing away, suggestion field shows the list of related candidates. The
example of suggestion field is illustrated in Fig.6.

‘CERE Cerenkov detector ‘v‘ c |'| chal : cham

BAF2 Scintillator BaF2 = BUBL Bubble chamber BUBL Bubble chamber
BF3 Boron Trifluoride neutron detector S DRFT Drift chamber DRFT Drift chamber

BGO Bismuth-Germanate crystal detector @ FISC Fission chamber FISC Fission chamber
BPAI Electron-pair spectrometer IOCH lonization chamber IOCH lonization chamber
[BUBL Bubble chamber MCPL Microchannel plate MWDC Multi-wire drift chamber
(CERE Cerenkov detector MWDC Multi-wire drift chamber
(COIN Coincidence counter arrangement
[COMP Compton Polarimeter =

Fig. 6: The example of suggestion field implemented for Detector field. The codes were suggested
interactively by the part of the input keyword.
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4)

Text filtering for a table

Similar to the concept of filterable suggestion fields, codes can be suggested by a keyword
input. In particular, there are several codes related to reactions which is similar; therefore,
with text filtering, an appropriate list of reaction codes can be obtained easily as shown in
Fig. 7. It shows that, when the kryword PAR is typed, the similar and related keywords are
listed.

Code Expansion

PAR,DA? RSD PARTIAL DIFF. C/S D/IDA REL.TO 90 DEG
PAR,DA+* PARTIAL ANGULAR DISTR. OF PARTICLE PAIR
PAR,DARSD PARTIAL ANGULAR DISTRIBUTION OF RESIDUAL NUCL.
PAR,DA, SFC S-FACTOR FOR PARTIAL DIFF. CROSS SECTION
PAR,DADA PARTIAL DOUBLE DIFF.CROSS SECTION D2/DADA
PAR,DADA*™* PARTIAL DOUBLE DIFF.CROSS SECT. D2/IDA*NDA(*)
PARDADA* NCP PARTIAL AMGULAR CORRELATION, MON-COPLANAR
PAR DADA*++* PARTL.ANG.CORRELATION, RELATIVE ANGLE
PAR DADA,*+*1 PARTL.AMG.CORRELATION, RELATIVE ANGLE

Search by: Enter keyword: |par| | | 0K |

Fig. 7: Filterable reaction code.

Dynamic suggestion field

The purpose of a dynamic suggestion fields is to make data input easier and more reliable.
For example, the compiler chooses an input from one list, which restricts the related con-
tents of another list. The dynamic suggestion field presents two suggestion fields working in
conjunction with one another, prompting end users with only relevant data. For example,
in the Reference part, there are several classification of codes, such as “Journal”, “Confer-
ence”, “Book”, “Experimental data library” and “Progress Report”. The example of dynamic
suggestion field is shown in Fig. 8.

Reference

ws\ |vHse\ec1from selected list ‘v‘

-~ [search from Library list

0 Experimental data library
3 Evaluated data library =

IAUSTR-DFN  Australian Library of Evaluated Neutron Cross
IBENZI-DFN  Bologna Library of Evaluated Neutron Cross Sections

i4_Experimental data library BROND-  Russian Recommended Evaluated Neutron Data Library
A_Abstract of conference ICENDL-  Chinese Evaluated Nuclear Data Library (CENDL)
B_Book ICNEN-CEA  Evaluated Data Library from CNEN (italy) - CEA
C_Conference EFF- European Fusion File

J Journal -l | JENDF/B-  US Evaluated Nuclear Data File (ENDF) B Library

search from Journal list

|
search from Conference list

IAAA  Astronomy and Astrophysics

IAAB  Anais da Academia Brasileira de Ciencias

IAAF  Annales Acad. Sci. Fennicae, Series A6: Physica
JAANL Afti Acad. Naz Lincei,Rend.,Sci.Fis. Mat Nat.
JAAST Atti Acad. Sci. Torino, Cl.Sci.Fis.Mat.Nat

IABS Memoires de [Acad. Roy.Belg.,Cl.Sci.

IAC  Analytical Chemistry

55ANS  Nuclear Sci.and Engineering Congres
B5GENEVA  1st UN Conf Peaceful Uses Atomi
H5MOSCOW USSR Conf. Peaceful Uses of At.
H6KIEV  Kiev Conf, Kiev 1956

[b7ANS  American Nuclear Society Meeting, N
b7PARIS Radioisotopes in Scient.Res., UNES

58GENEVA Second Internat. ALEN. Conf., Gen

Fig. 8: The example of dynamic suggestion fields.

6) EXFOR output

The EXFOR format is designed for the exchange of data within the NRDC. EXFOR Exchange
files consist of 80 character ASCII records [9]. The columns 1-11 consist of information-
identifier keyword field, columns 12-66 consist of information field, which may contain coded
information or free text. Columns 67-79 used to identify a record within the entry file. The
BIB section contains the bibliographic information (e.g., title, authors, reference), detailed
information (e.g., reaction, decay-data, facility, detector, method) associated with the data
presented. It is identified on an exchange file as that information between the system iden-
tifiers BIB and ENDBIB. The format of the Common Data (COMMON) and Data (DATA)
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sections are equivalent; however, the context is different. Each section is a table of data with
its associated data headings and units. The DATA section is identified as that information
between the system identifiers DATA and ENDDATA. The common data consists of fields
containing constant parameters and there is only one data line in the Common Data sec-
tion. The COMMON section is identified as that information between the system identifiers
COMMON and ENDCOMMON. The entry #E9808 was taken as a test entry to compare the
contents of EXFOR file. The identical EXFOR output is shown in Fig. 9. But there are some
issues that must be solved. That is related to exchange data between BIB and COMMON
sections. Next issue corresponds to the multiplication of column data to the given value.

4 Summary

A new EXFOR editor system, ForEX, is being developed as a standalone application, which pro-
vides an environment for compilation of numerical data with its bibliographic and experimental
information in the EXFOR format. The initial design was taken from its predecessor (HENDEL
editor). The Swing component library was used to implement the GUI. Currently various novel
functionalities which improves efficiency of compilation were implemented in the program; 1) Col-
lapsible/expandable item, 2) Add/remove buttons, 3) Filterable suggestion field, 4) Text filtering
for a table, and 5) Dynamic suggestion field. Execution of the program was fixed in Windows and
Linux operating systems. Testing on the Mac OS is in progress. Output to EXFOR format is being
completed. Development of “Import” function is under construction, which allows to load existing
EXFOR entries to further edit is under construction.
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Fig. 9: EXFOR output of entry E9808.
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Abstract

We report on the second and final year’s activity of a JSPS Bilateral Joint Research
Project, “Measurement and Evaluation of Important Nuclear Data for Diagnosis and
Therapy Treatments”. The project is a collaborative research with the Institute of
Nuclear Research (ATOMKI) of the Hungarian Academy of Sciences. Under the
project, we performed several experiments to obtain cross section data for medical
radioisotopes at ATOMKI and also RIKEN. One of the experiments was devoted to
obtain the excitation function of the *Pd(a,x)!?3Ag reaction for the production of
a medical RI 1%Ag. The result is in agreement with previous data and theoretical
calculation.
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BRizoWTlE, JCPRG Z)V— 7D XEECTEM U 7z, HALFEWEFROY 1 270 ba Y THEL 7z 50
MeV D a ki f2Z MW, RAREFELERZROPAHEE, T2 —2 92 TieERQENIZIRN U,
ZoMEREE B MEN X, BETLOMAEFAFECLY, HxO&EHPTTAILF BTN
5, ZOREFHAL, S#BEILICERLZ T XV —COWHBEZRDD ZLNTE S,

52 R D HRGT £, 2B S N2 U AR DS R EE S B BT 3 5 v 2 F OV~ =0 L d
THEL 2o SEFHZER LD, ERARMKTSH 2 1Pd (T}, = 16.991 d) DB 193Ag
(Tyjp = 65.7 m) DEEMEITH S, 'PPd IZ/MUEEH THAINTE D, T ORRK LA pGH
FEEFANDZ L IZEETH D, Bz, —E18Ag 24K - L. WU REROEZIE TH 5 Pd
BT S22 T, HIEED BPdHAHFETE S,

Bon-BmEiL, MEDOFEHT — X [6] KO TENDL [7] (2 X 2 HEFHEMAR L & H12, K112
R, SHESNERIE, BEOERT— & [6) LitEOHB TR LTWE, £z, 40 Th
ZHBEHOD, FERFHE [7] LA L THE D, #8542 MeV A TY =2 2R3 2 D00 o7,
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3 F&o

ZD &Iz, HAZMHRI S —FERRFEHE THERGE K OBE P RE CEE LT — X OHlE
R OFHERFZE] OB &, NYH ) —OWFFEE & [\ T UM R G 32 O 48 5l Wr i A E % SEHE
U7z, ATOMKI K& OHALAIFZET TOEBRIINEF I EA, e REKT L L L IT, RO OFERKE
BIZOWT T TH 5,

S

AIZEIE. BAZATBUE N AAREAARI S &N ) =BT A7 I — & O " [EH R i H L F AL
R BMBIEZITTWEY, I ZITRE# WL ET,

S 3R
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Report on the Impulsing Paradigm Change through Disruptive Technologies

Program (ImPACT) “Reduction and Resource Recycling of High-level

Radioactive Wastes through Nuclear Transmutation”
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EBATA Shuichiro, AIKAWA Masayuki, IMAI Shotaro
Faculty of Science, Hokkaido University

Abstract

The Impulsing Paradigm Change through Disruptive Technologies Program (Im-
PACT) “Reduction and Resource Recycling of High-level Radioactive Wastes
through Nuclear Transmutation” was launched in 2014. This ImPACT project is or-
ganized by Cabinet Office, Government of Japan, and composes five teams in which
JCPRG participates. This report summarizes the JCPRG contributions to the pro-
gram; the nuclear data compilations, the collaborations for theoretical researches
and the development of the novel measurement technique.

1 FLC®IC

FAIRR R FEHERE 7 0 275 L (ImPACT) (&, P DHERE 3 2 B ARATEBUR O — D THRERIY 72
WioehaF 2 HEET 2 FHA2 HIZAIRR S N7 027 5 L TH S [1]. ImPACT 1IZi3kk% 22 B I2BT %
HEERAFEDARENTE D, ZDSHD DI T T 7T L TRAEBIZ X 5 & L~V
BEZEW) O KgAK - BIFAL) D2 2, 2OTHZILIEEDDF—L4 (PI1-PI5) 1T k- THiES
NTHY, JCPRG BEIGHRET IV, ¥Ial—raryzEYd5F—4 (PI3)IZEMLTWS,

Tu 7T b AR & 5 & L ~OVEUREBEEY) O KK - Bk OB JT OB
DFEFB AIRRE % BB U 72 B IZ R T 5, ERAFMm DD E L VB MERE Y & KD U < 13EJH
{652 HEEZ WL T2HIIHL, ZOLSBRHMNORBKE 70 27 MIZINETHIZEH 72D,
BEFERT — 2 (FITHhMET) 2R AT 2 #IBF COMERBIZAE > TV 3l K707 T LDOREKD
R RA M RN (LLFP) ORIGHRIEZH S M U, 7 OREE % B 2 TH B i 28 i
BRI 2HETHD, TDRD, FHAEYEOMBEEDNEEL <S5 L Tn5,

P4 JCPRG I BEKIGT =2 DAV RA )] 2 F-5EHL LTHYELTE Y, EREYF—LA
(PJ2) M RIKEN THIE U727 — X2 WBE RS IV ARSIV, MOAEENMEZ S K 5127 2 HAH
WMTHD, £z, PI3NOMOBERIFFEHE & LA ETV. S OICBEE LD T —XE2WET 580
LWAHEEZRELTWD, AFTIX. 25 U7z ImPACT (2B 2TEERILIZDOWTHE T 5,
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2 ImPACTICET 2 EFHRE

AT T 5 ATHERIZLTWS LLFP 1% ™Se, 937Zr, 197Pd, 135Cs QWU TH D, # X 5 Mitx
HPEF721 Tk, Ay ~kg, mEk . I a—KRARIeHb/RIZLTWS, HHRIUEIZTRT10
JIEML EDE A Z R > TV 5,

21 F—43avi1q)

JOPRG Z TN CTHATHIE S N/ MER FMIST — X 288k U, EFEEEEE & L 5 HX
NRDF & EXFOR TT — & RX—2 L&D T &7z, 2015 FEEIZEREKL 72 7 — X X E#E ImPACT 7
0275 ADHTHEXNZEDTIRAZR WA, RIKEN THIE & 11720 SIS DR 73 244 kg il
Tdhs NS & 37Cs L1, ERGTRKIGKIHERE 2 Rk L 72 [4], SBEH L VT — X OHIE & FIRHZ,
Bixz D 5,

WRUGRED KT — X D% IR DOEXN TR T 2HVAHETH 205, KILRREE D HIPRAZ2 W
B, EORRBKIGHENEPARETH S, e LTI a—RFRIGDERMNEITS5N%, EXFOR
DF—RZAR—ATIEFI 2R IRBFEEINTE ST, HETER, 22 T0H4I1E, BEOKIE
T=RIZIIREKBEY OEXRE AU EED S —FHT, LVILEEOEWHEROARLED S H
IZU7z, AT, BERICHUESNZT —XOHFEL ZOFEREZ £ L7 Web %1 b ZIERKL 72 [5]

FLLWERTI 2R IKIGICB 2B - ICHEETREREDIZT 25 ETH D, KA
T T LTIEI a—R 2RI 720 5 Ol H B D 45 I L B R Rz b, 20
Y B E Y T A TEE X8O EXFOR IZIZFEL RV, RFZE L LT Delayed-Neutron
emission probability £ U < I& Primary Fission-Fragment Yield Z{§E 3 5 Z & TE#&T 5HH %
FRET LT3, Delayed-Neutron emission probability I&—[E]D 8 AFEEIZLE S dtk 7 OINE TEH
INTWVWELHERTH S, EXFOR Tlk ( A(0,B-)A’,,PN ) DFRIZEKILIZ N5, Primary Fission-
Fragment Yield |&H 72 T HIO —~RIOMIATEL 50 DEES A %ZKDT, EXFOR T
i ( ...(N,F)ELEM/MASS,PRE,FY ) ORRIZRBII NG, TNFORAEZEE XTI 2 —K RN
JEDH L WEAZ R L TW5S

TV KRB E (FERIR) AR T T LADOHRE U TWBKIRTHBH, ZONKISIIZENT,
PJ3 A Y N—DRHE S F R U TR AP EDN 572, HEKISICE T 2 FH T L AEBH T O
KANZDWTTH B, MG ERTIXERE T > iz WS ke, 208Pb 72 & O &\ %R % FEH)
U F 2 W2 ke A 5, BT EXFOR TRli#HZXKAETICELE L Y viie L
TSN TWVWE, ZOREKIOVWTIEE S —DERT IR H D, TNIEKISHNEEFIZE DN
TWEHRTH D, KISNIERL T (T). AFPRIT (P). BUEKIT (E). BRI T (R) TEL &i@HE
T(P,E)R & E NP5, WiHEZ2HWZRTIE P(T,E)R £ 7%%, KIGRITERDIBRIZAZDHN, &
H A AKGIEYERIZACEDTH S, S TRABSETRIHDERTIX, 72 <0 “BH) TH D,
RIRE B M AR W) (5 PB2r 2 95) ThD, ZORIBNEEEETIEy(P2r, Xp) X L5,
& ZAMEXFOR TRV Z AGRL T &9 2 HMkD &, BZr(y, Xg)Xp Litd TN 5, MER
32 OB E RN S REICT b2 EZ I, (KAEDETIRE LT 208Pb 2SRk -2 L THW S
NTVWEIENGPORVHIIDHD, FILLVERATIEHIDORZILARTE 2 HEEZRET 5,

BEMMCHONTWAEBRIZMNA T, BERIZOT—X, S EHRXTHRIUEREE v, n, p, d, a,2C
DRIGT —REWNEL 72, #MIGT — XX EXFOR, NRDF O#ifH T, 3CHkiZ7 A U % National
Nuclear Data Centre ® NSR ZF#JH U CTH#H~R, JCPRG ¥—N—TRL T3 [5|, E/=ERT—
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RIEZFTEL, (v,n) KIS DWW TIFEFPVHGHRFR UM R b METH 2, FEH LT — 2210
P IREE, IHIKERH LTV PRETH 5,

2.2 IEWMmMEEEOHERHRE

PJ3 121X JCPRG DIEHZ, BRIGY I 2L — a VI Z @R AR M 8 (RIST) ©
CHERD 70V — 7, BROGHG I IE KRR ZE DR RD 70V — 7, BgE M E 2 I ERE RO 5
KD I NV—T BRIGFHET — & R — ZIZIE H AR T IR FEEED SRR D 7V — THRSE LT\ 5,

MRS T — R IREERT —XTH LN, K707 57 L00% 3 kg, m A7 —LVOYETH 57
O, WHRT —ZZIFTIZHNZERTE 20, HROKEFERYOIIR, MERELELERLT
SIS % Mt U P IR 572\, DL, KT8 T T LAOEBRTHES NIRRT — X 2-NXIEY
Sal—Yarya— K (PHITS) ICANT 2 HIIIEIZEETH S, JCPRG IZZ DI TALT—
RANDOEHIZE L CHRANIEZT> T\W5, EFHIT I NE TIOEEEGHI 2 72 RS O
ZHilS CTE 72 [6] DT, BKINEERAN RSO T2 E A2 R L., BEHRO 7V — 7L
LR EREL TN (7],

23 FHLUWT—YDRIESE

WEAERE, k2 E DY % & AR (EANERKIGER: TTY) IZEH U, TTY 2 95E# R
DRIEHRD BT 5 FHiEERE L2 (8], AEEIFEVT RV —#FAD T — X % —EIZHFT 5
FEZRE L 72 (BUE Nucl. Inst. Method B ~&faH), HA XD HIEZEHEN N7V AI v a
V% (Thick-Target transmission method: T3 method) & A TW 5,

T3 HERATNCHARTEHED N TV AI vy Y a VIRICEWER 28 A LIKRL 26D TH 5, @
WORMNIVAIy Y a VETIREOERZ AR L. ASPRL 72 & B 2858 U 726 7800 S KOG Wi
MEEdT 5, ZOROAFIXLE— (B) PNIET ZHEHO T RILF—I2HnT 5, foT, =
FVF—IZET WM OB o(E) 2T 22101, ETRAVF—HIZANZRLF—22Z2T
WEZITOMBENRDH D, MEENRIZUZREZZZHEICHELLRE TTY IXZ D o(E) BHEIT
5%, WEDEEZKE WS THDHELE LT, T3EEEAT, BRIV T MIAF TRV F—
DFAEEZ JIHIRTIT O D TIRARL, HEHOEI TEMIETITIDTH S, AR — LTI HEE
R % 2L X2 HDH ST IRV, FEEBOERIZITONTWAR WA, PI3 TRHAIN
TWAEYTANAY I 2L —& PHITS9] 2 HWTHAEEL 72 (K1), X 1 1% 12C+27Al O )i Wi
BO T AN F—BIBTIEHRZEDOND Y VRV 10° D T3 I X 288 %2, B DRI N7
AT 100 OFE R 2 BARIZ PHITS NCTHEIN TV AMEETH 5, NS DAL RREWIZY
MENPKEVHERLTVD, BT FRVF—TIE 100 PHEAEL B> TWEHEDN S, /2=
DY VHRNVIFREKREFIZ L 2FERME [10) TH YO, T3HWENTHE2HELDON» S, KT 3ILF—TIEHk
FHEEAEMNKEI VD, 40MeV/u LV E VIR F—TRIEFHIZISHRLTWS,

T2 T HGEF R S D TTY Z2H57EE 20 T3 E2 3 RITF A IS, W RIukFE D H.1FH
WA, AWK ISWTRIIC —3 T % o(E) L WI5d 2 TTY 282 HENTELLHERAT VWS,
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2.5 T T T T T T ITh' T T
is work —6—
Takechi et al. A
10° iteration —@— ]
PHITS origin
2
i)
5 15
1+
0.5 I'.: I 1 I 1 I 1 I 1
0 20 40 60 80 100

& [MeV/nucleon]

X 1: 2CH27Al O KEWrERE D T 3L ¥ — RN,

3 F&b

JCPRG & TEMIGT =2 D a1 )V OFEZEY LT, ImPACT Y02 54 TEAEHIZE S
i L AOVIUEE R O KR AR - BIFAL) I2BE L TW5, HiLWET — RO Tl
fDHER 7N — T AV N— L DILFMZEE B L TEBRL T\ 5, 2015 4EE I35 Rpulif (T9Se, 937r,
107pq, 135Cs) (2B 2 7 — X Tlddehr o 7255, HHFCHI S 7z 0Sr & 137Cs o A=l i i 5 % Bk L
Tzo FNEITIX 23Zr & TP OYERE S EWTRE DS NBE X 5 D CIERERSRZ D 5, HLEMZE TIEK
PR F AN DB E A ORME, PR KRT: L IIAEEIZ DWW T OMSE, RIST &1& PHITS ~D AT
KK TEBL TS, FAMBEOWHIETIE, EERICER L, JHEEIRTHIE I N2 TTY O£ H
CEBMERALUZ N7 VAI v Y a VEIZ L S HEERABHEEDO T 2V F —KEEOIF 2 D T
Wb, SHBEEINTHED TV EZW,

i

KGR, RERVEEA - 1/ R—3 3 VRERIT X 0 HRIEREHS N SRR E T 0 75
L (ImPACT) 12 &0, BIRikbiEn 28 L TR hzb DT,

S Rk
(1] I sER R H#EE 7 1 275 L ImPACT: http://www. jst.go.jp/impact

2] TREZSHRIT & % L ~OV IR VEBE Y O KR A8 - B JRAL
http://www. jst.go.jp/impact/program/08.html

3] MEEEsh—, TTOMEGA &) OBEE Fr/z 7z v meltz His SR HE - IHBLELOF%ERFE) |, B
ARERF =56 31 1317 (1989), ANNEE. “FINERA, Sia, FEEEM, ARRERER, NI
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Excitation functions of interaction cross sections derived from
thick-target transmission method
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IMAI Shotaro
Institute for the Advancement of Higher Education, Hokkaido University

Abstract

We propose a method, called as thick-target transmission (T3) method, to obtain
the excitation function of interaction cross sections. In an ordinal experiment to
measure the excitation function of interaction cross sections by the transmission
method, we need to change the beam energy for each cross section. In the T3
method, the excitation function is derived from the beam attenuations measured at
the targets of different thicknesses without changing the beam energy. Its availability
is discussed in this article.

1 FLC®IC

MEAEFARERLX, PR FHFHE I L ORZ KIS 2 WP 2 PuE 3 2 BRI B s dl 2
ZLUTWw5s 1], L2 L, ARE—LADT 3L F—F8%E, LRIEE S 12X 0 RO MR I
DWTITHIEAEAFER 12\ (2] i VERLRE O FH B/ I A OO AR 0 I 1, R B
CEWCHEIZEETHD, ANBHOISRIRBIIORND I ENVHIFHFTE S,

BelxZhE T, BEWERIC BT 2 KIGAERRIZDOWT, #EE) 2 AW B 2 FE26H
%Lt[kéem\WEW%%ﬁﬁ@ﬁt%&%ﬁ&?é%t@%&@ﬁ%%ﬁmfméoE%%
Zid, BEEEER L, BNOREIEEZ OO AN —LOBEEEEHEVRLHET 2 &5 Fik
(Th1ck—target transmission method (T3{5)) ZRELTW5 [4, 5, ZOFEZE, AL
% 20 ABBISIZOWTEY T ANMAY I ab—ayI—RPHITS [7] WY Ialb—Ya
VAR THGEET 5.
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Target
P L N 2
x i dz E
Beam |[€——<> >
Ni(0) Ni(x) Ni(a+da)| ML) | |M(Z+aL)
£(0) e(z) e(z+dz)| e(L) e(L+AL)

[ 1: B O ¢ 1235 1) B ASHR TH N (2) LB T4 D DT HLF — ().

2 hHiE

BRI AT ANV X — CHEMAMEEZHE T 5 72DICREL 72 T3 IR, Bk z Ik
U, BERDREIZZEZ DO AN —LADMEREZEVRLIEST 2L WS HDTH D, TIIETIE, A
SR FE N;(0) DR X L OFE & 58 > THEE U 72K P8 N, (L) OWELEE 405 (M 1), M 1T
AT E DI, BT OAE » T, BKRPEMHEERIZE D AR TN, (z) T4 DT x
V¥ —e(x) IFET 5, ZOBNZERLZR T R N;(L) ZROER (X AL) O ASH
TeFEAEE L+ AL DR ZES THRE LU 7ZR T8N, (L + AL) 2JES 5, BEHOBEE ny
PEIDBBHSZ LT B, kORI K O BB o 2R E 5,

1 NiL+AL) N/(0)
neAL\ T N, (0)  N/(L)

or = (1)
XHIZ, TRIVF—IZOWTIE, EX L OEFEER S THIET 520, HEWIFRHIEREHFE I —
SRIM [6] Z FHWNTIRD K S IZEIETE 5,

e(x) —i—/ —d:v
- A—P/O S(x')da' (2)

ZIT. p BEERNOBEE. Ap ZASR TOM T, S(x) MILETH 5.,
IhoORICED, ORI 2ZEAOOMYELIET 52T, MNOES Z8, DF bk
BT RVE—Z I EAE AR o) 2195 Z L DSAREL 12 B,

3 BR

AV 5 2C ABOY I ab—va VEHETIR, 1R D 1,000 f# O AGHR 1% 100 FH
TSI 2 EBREBE L 72, TOME, EBRIEDOH 5T 3 )L X — K TIXERME 8] #HEHTAZ W
otz (X2), 61T, EEREDRZNWTFIVF —MEHETOEHBELZENTELZLER L, &
MDY Ial—y 3 Yy TlRE LY — ARE RS R, BEMERER & R — L% Wz
FERZBECARETH S, HU, AFRFEDIDRWGE IR ISR E L 5720, EHD
JE &0 APk 750 8 2 b T 5 720 DM E 2 SBRIRET T D RMENRD B,
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'Result (PHITS+T3) —e—
Expectation (PHITS) -
251 & Takechietal. &
(5]
2 HDicpn |
=) T "”@@.EﬁeeA
T 19 ; % %%ﬁ%@%@{ ;
05+t | |
0 ‘ ‘ ‘ |
0 20 40 60 80 100

€ (MeV/nucleon)

[ 2: ALEERIZNT 5 12C AS O EAERWER, W17 EED DR W2 OMEHERENREND DD,
PHITSIZ& 2 ¥ I alb—Ya ViERVFERME 8] 2 R<HEHL TW5,
4 FED

MHEAEHB IR, H AP WTHERERKEIZ R 2L TWS, 612, ZOMHEBEIE. A
SR HVE S BRIZZL T DR TH D, WO OIBEMOMLETH S, TDd, BHMEHFEEY
DEEHIIIZ B WTEHEZYHEL WA 5, T I T, SRIOFTELZHV, BEAM—ERY). K
RA g REBY) OM B M HREICBE T 2 B2 IRETH I L 2REFLTW5,

A

AL, AR - 1 /) R—3 3 V2RI & HIERE S N Sl 7 a o5
2 (ImPACT) 2 &b, RlAHREBERE 28 L CEREI N2 DT,

S 3R
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EBATA Shuichiro
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Abstract
We report on the Technical Meeting on International Network of Nuclear Reaction
Data Centres on April 21-23, 2015 at the International Atomic Energy Agency,
Vienna. The meeting is held annually and the participants intensively discuss issues
concerning the nuclear reaction database, EXFOR.

1 EL®HIC

JR AR T — X R — Z X EBRE 7 18R (International Atomic Energy Agency: TAEA) % i
MZUEB T — X2 X —% v b7 —2 (Nuclear Reaction Data Centre: NRDC) % ifi U THff
R, BHINTWD, BNRIGT — 2 3L HBOKT — X2 v X =2 L. EXFOR (EXchange
FORmat) &IFEN S IELRICEBL T — X RXR—=2{bINTW5B, HARMIKOH Y 13 H AR 1658
FAFEEHE (JAEA) & AWBE R F KPR 6T — 2 5eFE 2 ~ 4 — (JCPRG) TH %, JCPRG
FHATHE S N MER FRERIET — X% EITHE L TWS, NRDC OEBIEEICT — 2L £

DEDMEFREHIZ 05, Z OIEENTER U THI S M~ 23R HE > S BRI IS S 2 R Bl
RFEEWERMBELTWS [, 2.

2015 £DF 2 =/ I —F 1 v 2 (NRDC2015) 1$4 H21 75 23 HETA—ANY 7, 1 —
¥ (Vienna) @ TAEA R Cirbiiz, SMEIX 224 TI2OBT — RV R—DA Y N=DBFfIL,
TIYVTMOWERHARZEDT6H (HAR1A, hiE 24, @E 24, A VK14, AFTARV14)TH
D, =20 T7VT7THD (K1), FEWEEE, hRT UTHKGT — X X—2Z (Central Asian
Nuclear Reaction Database: CA-NRDB, URL: http://canrdb.kaznu.kz/) BWAHF T ARX DT VT 7
TRV TENRFEZRNIHR SN, T YT TCORBREEATERICR > T WD,
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2 REWME

NRDC2015 Tl NRDC D% % O & EXFOR IZBT 2 NAIZ DWW THER - fRE L @Eimafr b
T2o TNETDI—T 1 v 7 HEFFKIZ Nuclear Data Service (NDS) @ Web ¥ 1 MZTAINLTW

%3l I—T 4 v REKOTENIZ, EFREOREIZIIUED, £V X — (ATOMKI(NY AV —),
NDPCI(-f >~ K), CNPD(u ¥ 7), JCPRG, CDFE(® ¥ 7), UkrNDC(” 7 4 ), CID(a ¥ 7),
KNDC(#[E), NEA DB(7 7 » &), CNDC(H#[E), NDS(TAEA), NNDC(7 X Y 77)) 5 5 WEAEE DT
BE2id o 72, IRIZ EXFOR 2RI2DWT, &t v X =506 ORXEHOME. L WEEIRD
S, Bl VR —ADIRX DY SR EDRREIND, TIZZHAIVI—T 1 VT LIEENBERIZ,
EXFOR O~ =27 )V LEXFOR & BEDEIE L IRENFEim I Nd, K225 L, NRDC HOHED
A RATRDP >N, 2 HEHIZ EXFOR BREE OBSEIRM DR & fio 7oy =2 b (CIELO
(75 > A), SIMBAD(KX ), ICSBEP(NEA ® 7r Y =7 b)) & D HEFRE. EXFOR F— & D5

VAR RS 2 HIENERS Nz, A TT —XOEHF, EXFOR I—7 1 ¥ ZI)L—)LZDW\WT
Him L. FRIET—RXBHOBIZMHEbNE Y 7 b o 7 OSBRI S HE S Nz, Bk HIZ 2RO
RESEEDE Y X—DPHSEHNERE LD LT,

1: & A v X—

YIH OIEBHE T, JCPRG 1& 22 SO FHER LA S 7 — X Zhlidt - S8R L. £ 20 FOFERIZ DOV
TEIEZ{TW, A TJCPRG MEH DT — X X—2Z (Nuclear Reaction Data File) JERUIZZH# L 725
G LTz, Ez HARPAMHRELS “EHHQREHED 70T LTRSS Nz ATOMKI & O L[FAF5E
PR DEW R ARG U7, 2HEHOT — XBEEFFOBRIZfHibNE Y 7 b7 = 7 Difan BT JOPRG
D GSYS 12 DWW THkE U 7= #ERr - WELOHFE % 21T 7=,
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3 F&o

HRTHH SN TV B R FERIGOEME T — 2 IZEEG#ESED S & NRDC D 13 £ 2 =2 L
TINE, EXFOR JERANDEH{EORHZILIZLTABINTWS, #HDx Y & — 73§$¥®ﬁ5ﬁ’6
T—RR—= 2% MRS 2 Rk, BB BERAIRTH D, B 1[E, PS5 HaE
MR e OBl A 247> T\, JCPRG I NRDC 0 —H& LT, Hl4FE, HYEZ2Z @A*ﬁc
JRELTED, 2015 FEIXEHHBSI L7z, JCPRG 2kki L T EXFOR 7 — & X— ZDOHMERE - BHHLIC
#h L, RGO T — & FFHE OREME A EI2 & E L v < EEMEE2EMfER L 2, X T JCPRG
35— 5?A—Zd)ﬁﬂﬁ‘@’a’:@ﬁ?é%glé%ﬁmﬁbto

S

I 7 BB & 2 IR E A B K OY H AR ZEAHR A SO R R E S (77— & X—2) 257005
IZ& BT —ZR—=ZAASHEE DM EH N2 U T,

S 3Rk

(1] /NEFER, TEBREK G T — X2y X —3%v b7 —2 (NRDC) 2011 F2E&] , BT —X=a—2X
No.100 (2011) 6.

2] BNESE, N012FEBEXKIST -2y X =%y b7 =2 (NRDC) 77 =HVI—T1 V7],
BT — & =2—2 No.103 (2012) 1, &JIIiE=, EEENGET —22r =3y vT =0T 0=
ANV =T« 27 (NRDC2014)] , #T — & =2 —2A No.108 (2014) 41.

[3] NRDC Web site, NDS, TAEA: https://www-nds.iaea.org/nrdc/,
N.Otsuka and S.Taova, “Summary Report of the Technical Meeting on International Network
of Nuclear Reaction Data Centres” INDC(NDS)-0686, (2015).
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Report on the Sixth Asian Nuclear Reaction Database
Development Workshop

ATIKAWA Masayuki, ZHOU Bo, SARSEMBAYEVA Aiganym
Faculty of Science, Hokkaido University

Abstract
The Sixth Asian Nuclear Reaction Database Development Workshop was held on
September 15-17, 2015 at Hokkaido University, Sapporo, Japan. The workshop
provided a good opportunity for sharing information and promoting cooperation on
nuclear data activities in Asia. It was valuable and fruitful for participants in the
workshop. A brief summary on the workshop is presented in this report.

The Hokkaido University Nuclear Reaction Data Centre (JCPRG) cooperates in nuclear data com-
pilation with the International Network of Nuclear Reaction Data Centres (NRDC) under the
auspices of the International Atomic Energy Agency (IAEA). The NRDC has 13 member institutes
worldwide and collaborates in compilation of experimental nuclear reaction data. There are five
Asian institutes in the NRDC; China Nuclear Data Centre (CNDC), China, Bhabha Atomic Re-
search Centre (BARC), India, Hokkaido University Nuclear Reaction Data Centre (JCPRG) and
JAEA Nuclear Data Center, Japan, and Korea Nuclear Data Center (KNDC), Korea. The four
centres among the five, CNDC, BARC, JCPRG and KNDC, are in charge of compilation of do-
mestic nuclear reaction data. The centre heads of the four institutes cooperate to promote nuclear
data activities with special focus on compilation.

Under the cooperation, the Sixth Workshop on Asian Nuclear Reaction Database Development
was held on September 15-17, 2015 at Hokkaido University, Sapporo, Japan. This workshop followed
the workshops in Sapporo (Japan, 2010), Beijing (China, 2011), Pohang (Korea, 2012), Almaty
(Kazakhstan, 2013) and Mumbai (India, 2014). A brief summary on the workshop is reported.

The topics of the workshop were sharing information on activities of the nuclear data centres,
nuclear data compilation, data evaluation, computational simulations and other related subjects.
The participants attended the workshop were from Austria, China, India, Japan, Kazakhstan,
Korea, Mongolia, United States and Vietnam. In the workshop, 20 presentations related to their
own researches and activities were presented.

There were two sessions in the first day. In the first session following the opening address of
the Dean of Faculty of Science, Hokkaido University, the activities of each centres are presented.
In addition to the NRDC centres in Austria, China, India, Japan and Korea, institutes in Kaza-
khstan, Mongoila and Vietnam were introduced. The second session was devoted to nuclear data
compilation. In the session, compilation and related activities were presented.

In the second day, after the small excursion in the morning, the third session for nuclear data
evaluation was started. There were eight talks in the session. At the end of the day, the workshop
banquet was held.
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Figure 1: Group photo

The third and last day has two sessions. The morning session is involved in nuclear data
measurements and application, which has four talks. Discussion and conclusion are followed as the
fifth and last session.

Under the Asian cooperation, the Sixth Asian Nuclear Reaction Database Development Work-
shop was held on September 15-17, 2015 at Hokkaido University, Sapporo, Japan. There were
twenty participants mostly from Asian countries. The workshop was very fruiteful for participants
and its continuation was requested. The next workshop will be held at Beijing, China. The details
of the workshop are summarized in the proceedings [1].
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Appendix

Programme
Sep. 15

9:00-10:00 Registration

10:00-10:15  Opening & Welcome Address, Koichiro Ishimori (Hokkaido U., Japan)

Session 1 Asian Nuclear Data Center Activity, Chairperson: V. Semkova

10:15-10:40  Opening & Recently Progress of Nuclear Data Evaluations and Measurements
in China, Zhigang Ge (CIAE, China)

10:40-11:05 Filtered neutron beam applications at DALAT research reactor,Tran Tuan
Anh (NRI, Vietnam)

11:05-11:30 Recent Activities of Nuclear Data Physics Centre of India, Pritam Das Krish-
nani (BARC, India)

11:30-11:55 International Collaboration of Hokkaido University Nuclear Reaction Data
Centre, Masayuki Aikawa (Hokkaido U., Japan)

11:55-13:20 Lunch

13:20-13:45 Overview of Compilation to the EXFOR Library in Mongolia, Myagmarjav
Odsuren (NUM, Mongolia)

13:45-14:10 CANRDB: Current activities, issues and prospects, Nurgali Takibayev
(KazNU, Kazakhstan)

14:10-14:35 Nuclear Data Services provided by TAEA-NDS, Valentina Semkova (IAEA,
Austria)

14:35-15:00 Measurement of Charged particle-, Neutron-, and Photon-induced Reactions
in Korea, Guinyun Kim (KNU, Korea)

15:00-15:15 Break

Session 2 Nuclear Data Compilation, Chairperson: M. Odsuren

15:15-15:40 Recent EXFOR Compilation in CNDC, Guochang Chen (CIAE, China)

15:40-16:05 Upgrade of Japanese editor for EXFOR compilation, Sarsembayeva Aiganym
(Hokkaido U., Japan)

16:05-16:30 Recent charged-particle induced reaction data measurements performed in
Kazakhstan, Nurzat Kenzhebayev (KazNU, Kazakhstan)

16:30-16:55 EXFOR Activity in Korea, Young-Ouk Lee (KAERI, Korea)

Sep. 16

9:00-14:00 Meeting Activity

Section 3 Nuclear Data Evaluation, Chairperson: P.D. Krishnani/H. Masui

14:00-14:25 The Application of EMPIRE for Nuclear Data Evaluation of n+238U,
Guochang Chen (CIAE, China)

14:25-14:50 The evaluations of 208Pb, 207Pb, 206Pb and 204Pb in CENDL-3.1, Xi Tao
(CIAE, China)

14:50-15:15  Evaluation of deuteron-induced excitation functions for 186W(d,p)187W and
186W(d,2n)186Re, Jimin Wang (CIAE, China)

15:15-15:35 Break

15:35-16:00 Monte Carlo simulation for thick-target yields deduced from inverse kinemat-
ics, Shotaro Imai (Hokkaido U., Japan)

16:00-16:25 Evaluation of the photoabsorption cross section of few-nucleon systems with

time-dependent method, Rie Sekine (Hokkaido U., Japan)
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16:25-16:50 The container picture with two-alpha correlation for the ground state of 12C,
Bo Zhou (Hokkaido U, Japan)
16:50-17:15 The scattering cross sections for 6,7Li+n reactions, Ichinkhorloo Dagvadorj
(Hokkaido U., Japan)
17:15-17:40 Computational cross sections of Bc absorption by hadrons, M. A. K. Lodhi
(TTU, USA)
18:00-20:30 Banquet
Sep. 17
Section 4 Nuclear Data Measurement and Application, Chairperson: F. Er-
gashev/S. Ebata
9:25-9:50 (n,alpha) Reaction Cross Sections and Angular Distributions for Several MeV
Neutrons, Myagmarjav Odsuren (NUM, Mongolia)
9:50-10:15 Nuclear data activities at Bangalore University, Rudraswamy Basavanna (Ban-
galore U., India)
10:15-10:25 Break
10:25-10:50  Investigation of the nuclear reaction 12C(p,g)13N at the proton energies below
1 MeV, Feruzjon Ergashev (INP, Uzbekistan)
10:50-11:15 Neutron resonances at crystalline structures in the thermal range, Nurgali
Takibayev (KazNU, Kazakhstan)
11:15-13:00 Lunch
Section 5 Discussion and Conclusion, Chairperson: M. Aikawa
13:00-15:00 Discussions
15:00-15:15 Concluding Remark
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The 5th International Workshop on

Compound-Nuclear Reactions and Related Topics
(CNR*15)

DAGVADORJ Ichinkhorloo and EBATA Shuichiro
Faculty of Science, Hokkaido University

Abstract

The 5th International Workshop on Compound-Nuclear Reactions and Related Top-
ics (CNR*15) took place in Tokyo, Japan, 19-23 October 2015. This workshop is the
follow-up of the workshops CNR*07 organized in California in 2007 by the LLNL
and LANL (USA), CNR*09 organized in Bordeaux in 2009 by CENBG Bordeaux
(France), CNR*11 organized in Prague in 2011 by Charles Univ. (Czech), and
CNR*13 organized in Sao Paulo by ITA/USP/UFF (Brazil) in 2013. We report the
activities in this workshop briefly and for our presentations.

1 Introduction

The 5th International Workshop on Compound-Nuclear Reactions and Related Topics (CNR*15)
was held in Tokyo Institute of Technology, Tokyo, Japan 19-23 October 2015. The previous confer-
ences in this series were held in 2007, 2009, 2011 and 2013. The CNR*15 aims to provide, compound
nuclear reactions play a crucial role in nuclear physics, reactor physics and astrophysics. However,
even though the concept of the compound nucleus is rather old, further research is necessary in
order to establish a comprehensive, quantitative picture of the processes involved in the formation
and decay of the compound nucleus. This requires a deep understanding of the fundamental aspects
of nuclear physics such as reaction mechanisms and nuclear structure.

CNR*15 was assessed the status of knowledge of compound-nuclear reactions, review current
theoretical and experimental efforts aimed at understanding compound-nuclear reactions, identify
areas in need of development, and outline possible strategies for addressing these needs. The
meeting’s objective was to advance the field of compound nuclear reactions and related physics by
encouraging collaboration between experts in nuclear theory, experiment, and data evaluation. The
sessions were organized to stimulate interactions between these groups and time will be allocated
for discussions. There were 64 oral and 19 poster presentations during 5 days of the conference. The
conference covers a wide range of topics which can be found following topics divided into several
sessions:

e Nuclear Fission e Neutron-induced Reactions
e Nuclear mass e Particle Emission from Fission
e Shell Model e Novel Experiments with Neutrons,
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Cluster Models

Nucleosynthesis

Few-body Systems Microscopic Theories

Nuclear Structure

Light Nuclei

Strength Functions Surrogate Reactions

Nuclear Reactions Compound Nuclei.

2 Objectives

The conference includes many sessions. After opening speech of Prof. S.Chiba (Tokyo Institute
of Technology), the first session "Nuclear Fission” was started by Jean-Luc Sida (CEA Saclay,
France). He talked about a new statistical scission-point model based on microscopic ingredients
to predict fission fragment observables. The conference summary was presented by Jutta Escher
(LLNL, USA) and closing remarks were done.

There were two participants (D. Ichinkhorloo and S. Ebata) from Nuclear Reaction Data Centre
(JCPRG), Hokkaido University. Ichinkhorloo presented a study of low-energy nuclear reactions of
light nuclei based on cluster structures, in the frameworks of the coupled discretized continuum-
channels (CDCC). Ebata presented an application study with a Monte Carlo simulation for the
transmutation reaction in a thick target, which includes radioactive isotopes. The Monte Carlo
simulation was performed by PHITS code [1].

2.1 Data evaluation using microscopic method

The microscopic calculations of cross sections for %7Li+n reactions are presented in the oral presen-
tation. The energy region of the reactions corresponds to the threshold of the compound nucleus
to separate into an incident particle and a target nucleus.

Ichinkhorloo introduces the CDCC analysis of the integrated elastic and inelastic scattering
cross sections for %7Li at incident neutron energies below 10 MeV by using optical model potential
(OMP) and above 10 MeV by using Jeukenne-Lejeune-Mahaux potential (JLM). We adjust the
normalization constants for the OMP because the agreement of the calculated cross sections with
the data in very low incident energies of the neutron is insufficient without any adjustments. The
energy dependent normalization constants, real part A, and imaginary part A, of the OMP and
JLM are determined explicitly from the integrated elastic cross section data, respectively.

Comparing the results of calculations with experimental data, we discuss that the present
CDCC calculations, which reproduce the experimental data observed in incident energies higher
than 10 MeV with the single folding potential of the JLM and in lower energies with introducing
the normalization factors for the cluster folding potential of the OMP.

2.2 Application studies with Monte Carlo simulation

The transmutation of long-lived fission products (LLFP) in the nuclear wastes is an important
technique to dispose of them and is also a significant task of nuclear physics and engineering.
However due to the chemical property and high radioactivity of LLFP, the experiments are limited,
and there is no data for the transmutation reaction with a charged particle. Therefore, we proposed
a feasible method to obtain the thick-target yield (TTY) of the reaction with radioactive targets.

Although the radioactive target can not be used to obtain the data, the radioactive isotope beam
is available at present. To obtain the TTY of the reaction with radioactive targets and charged
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particle projectile, we use the inverse kinematics [2]. Our method shows the relation between
TTYs of “forward” and “inverse” kinematics reactions. In both reactions, the cross section is
same, physically. When we consider the TTY of them, they have differences in atomic numbers
and stopping powers. The stopping power of charged particle can be reproduced by SRIM code
with high accuracy [3].

We show the availability of TTY conversion between #*Cu(*2C,X)?*Na and 12C(***Cu,X)?'Na
reactions actually. We applied PHITS simulation to the transmutation reaction with 3*Cs and
12C. Indeed the TTY of ¥5Cs(12C,X)47135Cs reaction is evaluated by the TTY conversion using
stopping powers by SRIM.

3 Participants

Participants attending this conference were from USA, France, Ukraine, Japan, Belgium, Sweden,
Romania, Austria, Italy, Norway, China, Algeria and Egypt. Group photo of all the participants
shown in Fig.1.

C N R* 1 The 5th International Workshop on Compound-Nuclear
Reactions and Related Topics

Ocrober 19-23,2015

Figure 1: Group photo of the conference

4 Summary

The 5th International Workshop on Compound-Nuclear Reactions and Related Topics (CNR*15)
took place in Tokyo, Japan 19-23 October 2015. The workshop was held in the Ookayama campus
of the Tokyo Institute of Technology.
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In this workshop, two activities of JCPRG are presented. One is the study of low-energy nuclear
reactions of light nuclei based on cluster structures, in CDCC, and the other is the application study
with PHITS for the transmutation reaction in a thick target.

The previous conferences in this series had been held in 2007, 2009, 2011 and 2013, it would
be continuously organized in the future and could be a good opportunity for expert workings on
various topics of Compound-Nuclear Reactions to discuss the latest research activities, to consider
the prospects of applications and to simulate interdisciplinary exchanges.
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Data-Entries of 2015
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ATKAWA Masayuki
Faculty of Science, Hokkaido University
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Nuclear Instruments and Methods in Physics Research B

Nuclear Physics

Physical Review C

Physics Letters B
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Data 2203
Title

Author
Reference
Table

Data 2204
Title
Author
Reference
Table

Data 2205
Title
Author
Reference
Table

Data 2206
Title
Author
Reference
Table

Data 2207
Title
Author

Reference
Table

Data 2208
Title
Author
Reference
Table

Data 2209
Title

SEEERRIZINER U 72 2 45 MDY A b2 R 1ITRT,

& 1: GRS B

The angular distribution of protons from the C12(d,p)C13 reac-
tions

S.Takemoto et al.

J.Phys.Soc.Jpn. 9 (1954) 447

Total : 4 EXFOR : 4 Author : 0 Table : 1 Curve : 3 Unobt : 0

On the neutrons from the N14(d,n)O15 reaction
[.Nonaka et al.
J.Phys.Soc.Jpn. 11 (1956) 1

Total : 1 EXFOR : 1 Author : 0 Table : 0 Curve : 1 Unobt : 0

Elastic scattering of 5.7 MeV protons from Ni and Cu
M.Takeda et al.

J.Phys.Soc.Jpn. 12 (1957) 561

Total : 2 EXFOR . : 2 Author : 0 Table : 0 Curve : 2 Unobt : 0

Elastic scattering of 5.7 MeV protons from Fe, Cr and Ti
M.Kondo et al.

J.Phys.Soc.Jpn. 13 (1958) 231

Total : 3 EXFOR : 3 Author : 0 Table : 0 Curve : 3 Unobt : 0

Angular distribution of protons inelastically scattered from Mg24
S.Yamabe et al.

J.Phys.Soc.Jpn. 13 (1958) 237

Total : 3 EXFOR : 3 Author : 0 Table : 0 Curve : 3 Unobt : 0

Gamma rays from the proton bombardment of silicon
E.Okada et al.

J.Phys.Soc.Jpn. 13 (1958) 541

Total : 3 EXFOR, : 3 Author : 0 Table : 2 Curve : 1 Unobt : 0

Elastic and inelastic scattering of protons from neon
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Author
Reference
Table

Data 2210
Title

Author
Reference
Table

Data 2211
Title
Author
Reference
Table

Data 2222
Title
Author
Reference
Table

Data 2243
Title
Author
Reference
Table

Data 2245
Title
Author
Reference
Table

Data 2246
Title

Author
Reference
Table

M.Kondo et al.
J.Phys.Soc.Jpn. 13 (1958) 771
Total : 14 EXFOR : 14 Author : 0 Table : 2 Curve : 12 Unobt : 0

Angular distribution of protons inelastically scattered from 28Si
and 24Mg

S.Yamabe et al.

J.Phys.Soc.Jpn. 13 (1958) 777

Total : 13 EXFOR : 13 Author : 0 Table : 4 Curve : 9 Unobt : 0

Scattering of protons by silicon and sulphur

Y.Oda et al.

J.Phys.Soc.Jpn. 14 (1959) 1255

Total : 24 EXFOR : 24 Author : 0 Table : 0 Curve : 24 Unobt : 0

On the protons from the 14N(d,p)15N reaction

N.Kawai et al.

J.Phys.Soc.Jpn. 16 (1961) 157

Total : 20 EXFOR : 20 Author : 0 Table : 0 Curve : 20 Unobt : 0

Elastic and inelastic collisions of 55 MeV proton with 4He
S.Hayakawa et al.

J.Phys.Soc.Jpn. 19 (1964) 2004

Total : 3 EXFOR : 3 Author : 0 Table : 1 Curve : 2 Unobt : 0

Symmetric and asymmetric fission of U238 induced by helium ions
M. Seki et al.

J.Phys.Soc.Jpn. 20 (1965) 190

Total : 1 EXFOR : 1 Author : 0 Table : 1 Curve : 0 Unobt : 0

Elastic and inelastic scattering of 28.5 MeV alpha-particles from
016, Ne20, Mg24 and Si28

J.Kokame et al.

J.Phys.Soc.Jpn. 20 (1965) 475

Total : 22 EXFOR, : 22 Author : 0 Table : 0 Curve : 22 Unobt : 0
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Data 2248
Title
Author
Reference
Table

Data 2249
Title

Author
Reference
Table

Data 2250
Title

Author
Reference
Table

Data 2251
Title

Author
Reference
Table

Data 2255
Title

Author
Reference
Table

Data 2257
Title
Author

Reference
Table

Data 2259
Title

(a,d) and (a,t) reactions on Be9, F19 and Al27 at 28.6 MeV
S.Kakigi et al.

J.Phys.Soc.Jpn. 20 (1965) 1967

Total : 39 EXFOR : 39 Author : 0 Table : 6 Curve : 33 Unobt : 0

An experimental survey of nuclear reactions induced by 57 MeV
protons part IT (p,d) reactions.

Y .Ishizaki et al.

J.Phys.Soc.Jpn. 20 (1965) 2118

Total : 24 EXFOR : 24 Author : 0 Table : 0 Curve : 24 Unobt : 0

Elastic and inelastic scattering of 28.4-MeV alpha particles by Sn,
Cd, Ag, Cu and Ti

[.LKumabe et al.

J.Phys.Soc.Jpn. 21 (1966) 413

Total : 25 EXFOR : 25 Author : 0 Table : 0 Curve : 25 Unobt : 0

Proton widths of excited states in 29P by the 28Si(3He,d)29P re-
action

H.Ejiri et al.

J Phys.Soc.Jpn. 21 (1966) 2110

Total : 7 EXFOR : 7 Author : 0 Table : 0 Curve : 7 Unobt : 0

Excitation of spin-flip states of light nuclei in inelastic scattering
of alpha particles

H.Nakamura et al.

J.Phys.Soc.Jpn. 22 (1967) 685

Total : 18 EXFOR : 18 Author : 0 Table : 0 Curve : 18 Unobt : 0

89Y (p,p’) reaction at 14.71 MeV

Y.Awaya et al.

J.Phys.Soc.Jpn. 23 (1967) 673

Total : 14 EXFOR : 14 Author : 0 Table : 0 Curve : 14 Unobt : 0

Inelastic scattering of alpha particles by Be9 at 28.5 MeV
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Author K.Fukunaga et al.
Reference J.Phys.Soc.Jpn. 23 (1967) 911

Table Total : 5 EXFOR : 5 Author : 0 Table : 1 Curve : 4 Unobt : 0

Data 2260

Title Elastic scattering of tritons by 180

Author K.Etoh et al.

Reference J.Phys.Soc.Jpn. 24 (1968) 422

Table Total : 4 EXFOR : 4 Author : 0 Table : 0 Curve : 4 Unobt : 0

Data 2263

Title Level structure of 118Sn from a 119Sn(p,d) reaction

Author K. Yagi et al.

Reference J.Phys.Soc.Jpn. 24 (1968) 1167

Table Total : 8 EXFOR : 8 Author : 0 Table : 0 Curve : 8 Unobt : 0

Data 2272

Title Quasi-free scattering in the reaction Be9(p,p alpha)He5 at 55 MeV

Author S.Yamashita et al.

Reference J.Phys.Soc.Jpn. 26 (1969) 1078

Table Total : 2 EXFOR : 2 Author : 0 Table : 0 Curve : 2 Unobt : 0

Data 2279

Title The high excited levels of 27Al

Author T.Wakatsuki et al.

Reference J.Phys.Soc.Jpn. 29 (1970) 815

Table Total : 13 EXFOR : 13 Author : 0 Table : 0 Curve : 13 Unobt : 0

Data 2300

Title Elastic scattering of carbon and nitrogen ions

Author I.Kohno et al.

Reference J.Phys.Soc.Jpn. 30 (1971) 910

Table Total : 22 EXFOR : 22 Author : 0 Table : 22 Curve : 0 Unobt : 0

Data 2310

Title Elastic and inelastic scattering of alpha-particles from even mass
molybdenum isotopes

Author K.Matsuda et al.

Reference J.Phys.Soc.Jpn. 33 (1972) 298

Table Total : 15 EXFOR : 15 Author : 0 Table : 0 Curve : 15 Unobt : 0

Data 2395

_61_



Title

Author
Reference
Table

Data 2396
Title
Author
Reference
Table

Data 2397
Title

Author
Reference
Table

Data 2464
Title
Author
Reference
Table

Data 2465
Title

Author
Reference
Table

Data 2466
Title

Author
Reference
Table

Data 2468
Title

Production of 67Ga, 68Ga by bombardment of natural zinc target
with alpha and 3He particles

Y.Nagame et al.

RI 27 (1978) 631

Total : 10 EXFOR : 10 Author : 0 Table : 0 Curve : 10 Unobt : 0

Production of 95mTc¢ with proton bombardment of 95Mo
M.Izumo et al.

Appl.Radiat.Isot. 42 (1991) 297

Total : 4 EXFOR : 4 Author : 0 Table : 1 Curve : 3 Unobt : 0

Production of 52Fe by the 55Mn(p,4n)52Fe reaction and milking
of 52mMn from 52Fe

K.Suzuki et al.

RI 34 (1985) 537

Total : 3 EXFOR : 3 Author : 1 Table : 0 Curve : 2 Unobt : 0

Production of 28Mg by triton and alpha-particle induced reactions
T.Nozaki et al.

Appl.Radiat.Isot. 26 (1975) 17

Total : 7 EXFOR. : 7 Author : 0 Table : 0 Curve : 7 Unobt : 0

Production of 256Lr in the 249,250,251Cf 4+ 11B, 243Am +180,
and 248Cm + 14N reactions

N.Sato et al.

Radiochim.Acta 102 (2014) 211

Total : 4 EXFOR : 4 Author : 0 Table : 4 Curve : 0 Unobt : 0

Production cross sections of niobium and tantalum isotopes in
proton-induced reactions on natZr and natHf up to 14 MeV
M.Murakami et al.

Appl.Radiat.Isot. 90 (2014) 149

Total : 15 EXFOR, : 15 Author : 0 Table : 15 Curve : 0 Unobt : 0

Neutron occupancy of the 0d5/2 orbital and the N=16 shell closure
in 240
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Author
Reference
Table

Data 2469
Title

Author
Reference
Table

Data 2471
Title

Author
Reference
Table

Data 2472
Title
Author
Reference
Table

Data 2473
Title

Author
Reference
Table

Data 2474
Title

Author
Reference
Table

Data 2476
Title
Author
Reference

K.Tshoo et al.
Phys.Lett.B 739 (2014) 19

Total : 3 EXFOR : 3 Author : 2 Table : 1 Curve : 0 Unobt : 0

Cross-section measurements of alpha+14N elastic scattering for He
beam TOF-ERDA

K.Yasuda et al.

Nucl.Instrum.Methods B 343 (2015) 1

Total : 2 EXFOR : 2 Author : 2 Table : 0 Curve : 0 Unobt : 0

Evidence of halo structure in 37Mg observed via reaction cross
sections and intruder orbitals beyond the island of inversion
M.Takechi et al.

Phys.Rev.C 90 (2014) 061305

Total : 30 EXFOR. : 30 Author : 30 Table : 0 Curve : 0 Unobt : 0

Photoneutron cross sections for samarium isotopes
D.M.Filipescu et al.

Phys.Rev.C 90 (2014) 064616

Total : 7 EXFOR : 7 Author : 7 Table : 0 Curve : 0 Unobt : 0

Production cross-sections of long-lived radionuclides in deuteron-
induced reactions on natural zinc up to 23 MeV

M.U.Khandaker et al.

Nucl.Instrum.Methods B 346 (2015) 8

Total : 7 EXFOR : 7 Author : 0 Table : 7 Curve : 0 Unobt : 0

Density distribution of 14Be from reaction cross-section measure-
ments

T.Moriguchi et al.

Nucl.Phys.A 929 (2014) 83

Total : 2 EXFOR : 2 Author : 0 Table : 2 Curve : 0 Unobt : 0

Production of 211At by a vertical beam irradiation method
K.Nagatsu et al.
Appl.Radiat.Isot. 94 (2014) 363
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Table Total : 1 EXFOR : 1 Author : 1 Table : 0 Curve : 0 Unobt : 0

Data 2478

Title Photoneutron cross sections for neodymium isotopes

Author H.-T.Nyhus et al.

Reference Phys.Rev.C 91 (2015) 015808

Table Total : 5 EXFOR. : 5 Author : 5 Table : 0 Curve : 0 Unobt : 0

Data 2479

Title Structure of 8Li from a reaction cross-section measurement

Author G.W.Fan et al.

Reference Phys.Rev.C 90 (2014) 044321

Table Total : 4 EXFOR : 4 Author : 0 Table : 4 Curve : 0 Unobt : 0

Data 2480

Title Low-energy electric dipole response in 120Sn

Author A .M.Krumbholz et al.

Reference Phys.Lett.B 744 (2015) 7

Table Total : 8 EXFOR . : 8 Author : 8 Table : 0 Curve : 0 Unobt : 0

Data 2481

Title Production and separation of astatine isotopes in the 7Li + natPb
reaction

Author I.Nishinaka et al.

Reference J.Radioanal.Nucl.Chem. 304 (2015) 1077

Table Total : 5 EXFOR : 5 Author : 0 Table : 5 Curve : 0 Unobt : 0

Data 2482

Title gamma-ray spectroscopy of 19C via the single-neutron knock-out
reaction

Author Zs.Vajta et al.

Reference Phys.Rev.C 91 (2015) 064315

Table Total : 1 EXFOR : 1 Author : Table : 1 Curve : 0 Unobt : 0
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Nuclear Reaction Data Centre (JCPRG)
Minutes on 1%t Center Meeting in FY2015 17:00~, Apr. 10, 2015

Participants (in alphabetical order)

Aikawa?®, Aiganym, Bo, Chiba, Ebata, Fujimoto, Hirabayashi, Imai, Kimura, Saitoh

a) Chair
Report

1)  [Member]
e  Ebata became an assistant professor in Faculty of Science from Apr. 1, 2015.
—  He will be the chair of Centre Meeting from the next meeting.
e The affiliation of Aiganym, Bo and Imai was changed to Faculty of Science from Meme
Media Laboratory.
e Ichinkhorloo became a Research Fellow in Faculty of Science.
e  Saitoh belongs to JCPRG as a master course student.

e  The mailing lists are updated.

Centre M. Weekly M. NRDF Compiler Bilateral
Aikawa Y Y Y Y Y
Aiganym Y Y Y
Bo Y Y Y
Chiba Y Y
Ebata Y Y Y Y Y
Fujimoto Y
Hirabayashi Y Y
Ichinkhorloo Y Y Y
Imai Y Y Y Y
Horiuchi Y Y
Katayama Y Y
Kato Y Y Y Y
Kimura Y Y
Masui Y Y
Noto Y Y
Saitoh Y Y

.66.



2) [Budget]

Title Main purpose Amount
Research [Faculty of Science, Hokkaido University] 900,000
KAKENHI (DB, FY2013-FY2017) [JSPS] personnel expense 800,000
KAKENHI (Bilateral Program, FY2014-FY2015) [JSPS] travel expense 2,104,000
ImPACT [JST] personnel expense 6,000,000+
Collaborative Research [11C, Hokkaido University] travel expense 400,000
Cooperation [IAEA] travel expense € 5,000

e  Adraft of the Research budget from Faculty of Science is as follows.
—  One computer (Desktop/Laptop) is allocated to each member in Hokkaido University.

—  Atravel expense of 100,000 Yen is allocated to each postdoctoral researcher.

3) [IAEA/NRDC]
e The financial support will be provided for the 6" Asian Workshop.
e  The progress report for NRDC2015 was prepared and will be submitted.

4) [Asian Collaboration]
e The abbreviation “AASPP” can be used in the Asian Nuclear Reaction Database
Development Workshops.

e Its poster and website are under modification.

5) [IMPACT]
e  The following IMPACT meetings was/will be held.
—  General meeting at JST, Tokyo, on Mar. 26, 2015: Aikawa, Ebata
— PJ meeting at JST, Tokyo, on Apr. 14, 2015: Ebata
—  PJ meeting at JST, Tokyo, on May 14, 2015: Aikawa, Ebata
e Aquestionnaire was prepared and will be distributed in the next meeting on Apr. 14, 2015.
e  An experiment was performed at RIBF.

e  The activity report of FY2014 was prepared and submitted.

6) [JSPS]
e  The activity reports of Grant-in-Aid for Publication of Scientific Research Results and
Bilateral Program in FY2014 were submitted.
e  The application forms of Grant-in-Aid for Publication of Scientific Research Results in
FY2015 were submitted.

7) [JAEA]

e  The agreement related to nuclear data research on medical radioisotopes is extended.
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3.

4.

8)

9)

[NRDF]

The meeting is suggested to be held at 14:00 on Friday.

[Annual Report]

The Annual Report 2014 is under preparation.
— Reports are being collected.

—  The collected articles will be reviewed.

10) [Other]

The following paper was accepted in NIM/B.

— Aikawa, Ebata, Imai, Thick-target yields of radioactive targets deduced from inverse
kinematics

The next AESJ meeting in Sep. 2015 calls for papers during Apr. 9-23, 2015.

Nuclear Chart issued in JAEA will arrive soon.

External review on JCPRG was received and will be confirmed by the Steering

Committee.

Our office will move back to N211 in Jul. 2015 after repair of the main building. We need

to discuss its layout.

Our application for collaborative research to Information Initiative Center was accepted.

e Our servers in Information Initiative Center were extended.

Discussion

1) [Database]

e  Anew database is suggested for numerical data derived from theoretical calculation.

Event Schedule

2015

Apr. 16-19 JSMP Pacifico Yokohama, Yokohama
Apr. 21-23 NRDC2015 IAEA, Vienna

Jun. 24-27 OMEG2015 Beijing Prime Hotel, Beijing
Sep. 9-11 AESJ Shizuoka U., Shizuoka

Sep. 15-17 AASPP HU, Sapporo

Sep. 25-28 JPS Osaka City U., Osaka

Oct. 19-23 CNR*15 Tokyo Tech., Tokyo

Nov. 7-12 Japan-China joint conference RCNP, Ibaraki

Nov. 19-20 Nuclear Data Symposium JAEA, Tokai
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Priority: 1) Int. Conf. w/ Proc., 2) Int. Conf. w/o Proc. and 3) other Confs.
Int. Conf. (w/ Proc.) Int. Conf. (w/o Proc.) Dom. Conf.
Aiganym
Aikawa JSMP
Ebata NRDC
Fujimoto
Ichinkhorloo
Imai
Kato

Bo

5. Next Meeting

17:00, May 29, 2015 Centre Meeting JCPRG Seminar Room
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Nuclear Reaction Data Centre (JCPRG)
Minutes on 2" Center Meeting in FY2015 17:00~, May 29, 2015

1.

Participants (in alphabetical order)

Aiganym, Aikawa, Bo, Ebata®, Fujimoto, Ichinkhorloo, Hirabayashi, Katayama, Noto, Saito

a) Chair
Report

1)  [Member]
e  The following mail address can be used for forwarding.

—  @jcprg.sci.hokudai.ac.jp

2) [IAEA/NRDC]
e Ebata joined the NRDC2015 at IAEA, Vienna on Apr. 21-23, 2015.
—  Ebata submitted the report for NRDC2015 to Nuclear Data News.

3) [Asian Collaboration]
e  Anannouncement of the poster was distributed to centre heads.
—  AASPP2015 Web site is constructed (http://www.nrdc.asia/event/anrddws/2015).

e  Scientific secretary, Aiganym and Bo, will send call for contribution.

4) [ImPACT]
e  An ImPACT PJ meeting was held at JST, Tokyo on May 14, 2015.
— Aikawa and Ebata attended the meeting.
e  An ImPACT Committee meeting will be held at JST, Tokyo on Jun. 18, 2015.
e The kick-off meeting for the experiment at RIKEN (e.g. "°Se, 1Pd, ...) was held on May
22, 2015.

— Aikawa and Ebata participated through a video conference.

5) [Bilateral Program]
e  The next experiment at ATOMKI, Hungary will be held on around Oct. 5, 2015.
— Aikawa and Saito in Hokkaido University and Dr. Haba and Dr. Komori in RIKEN

will join the experiment.

6) [ISPS]

e JSPS calls for applications of postdoctoral fellowships for foreign researchers.

7) [RIKEN]
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8)

9)

An article for RIKEN Nishina Center News was submitted on Apr. 30, 2015.

[Annual Report]

The Annual Report 2014 is under preparation.
— Reports are being collected.

—  The collected articles will be reviewed.

[Compilation]

Status
Transmitted . Trans.E095 ([revised] E1905, E2172, E2404, E2443) was transmitted
on Apr. 30, 2015.
. Trans.E096 ([new] E2465, E2466, E2469, E2473; [revised] E2461,
E2463) was transmitted on Apr. 30, 2015.
. Trans.R028 ([revised] R0046) was transmitted on Apr. 30, 2015.
. Prelim.K015 ([new] K2472, K2478; [revised] K2385r) was
transmitted on May 19, 2015.
. Prelim.EQ97 ([new] E2464, E2468, E2471, E2474, E2479; [revised]
E2129r) was transmitted on May 20, 2015.
. Prelim.E098 ([new] E2395, E2396, E2397, E2476) was transmitted
on May 29, 2015.
Master Update . The files (1404, 3168, 4166, 4167, C146, C147, D097, D098, E095,

E096, F056, FO57, G032, L025, L026, M0O76, M077, 0053, R028,
S018) on Apr. 30, 2015.

10) [Other]

Dr. Odsuren (National U. of Mongolia) will be invited for R&D of a new editor in Sep.

2015.

Dr. Horaguchi (Rikkyo U.) will give us a seminar on Jun. 18, 2015.

The following paper was submitted to Phys. Rev. C.

—  Odsuren et al., The virtual-state character of the 9Be 1/2+ state in the 9Be(g,n)8Be
reaction

A meeting of Kaku-To-Hito (£%& \) was held at Hokkaido U. on May 26, 2015.

Aikawa became a member of the Sigma committee.

The external review report on JCPRG was published.

Ebata and Ichinkhorloo submitted abstracts to CNR*15.

—  Ebata: Simulation for thick-target yields of transmutation reactions on radioactive
targets, based on inverse kinematics

— Ichinkhorloo: The scattering cross sections for 6,7Li+n reactions
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e  Ebata submitted an abstract to the next JPS meeting in Sep., 2015

—  Ebata: Evaluation of the incompressibility in finite nuclear system by the systematic

calculation for the giant monopole resonance

3. Event Schedule

2015

Jun. 18
Jun. 24-27
Jul. 16-17
Aug. 2-8
Sep. 9-11
Sep. 15-17
Sep. 18-20
Sep. 25-28
Oct. 19-23

Nov. 7-12

ImMPACT Committee Meeting JST, Tokyo

OMEG2015 Beijing Prime Hotel, Beijing
IS-Monopole meeting RCNP, Ibaraki

Clusters in Nuclear Systems U. of Rostock, Rostock
AESJ Shizuoka U., Shizuoka
AASPP 2015 HU, Sapporo

JSMP HU, Sapporo

JPS Osaka City U., Osaka
CNR*15 Tokyo Tech., Tokyo
Japan-China joint conference RCNP, Ibaraki

Priority: 1) Int. Conf. w/ Proc., 2) Int. Conf. w/o Proc. and 3) other Confs.

Int. Conf. (w/ Proc.) Int. Conf. (w/o Proc.) Dom. Conf.
Aiganym
Aikawa AESJ, JSMP
Ebata CNR*15 JPS, ISM meeting ImPACT
Fujimoto
Ichinkhorloo CNR*15
Imai
Kato
Bo Clusters ISM meeting
4. Next Meeting
17:00, Jun. 26, 2015 Centre Meeting JCPRG Seminar Room
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Nuclear Reaction Data Centre (JCPRG)
Minutes on 3" Center Meeting in FY2015 17:00~, June 26, 2015

1.

Participants (in alphabetical order)

Aikawa, Bo, Chiba, Ebata®, Fujimoto, Imai, Hirabayashi, Katayama, Noto, Saito

a) Chair

1)

2)

3)

4)

5)

Report

[Asian Collaboration]
The first circular was distributed on Jun. 4, 2015.
—  AASPP2015 Web site is constructed (http://www.nrdc.asia/event/anrddws/2015).
—  Dead line of abstract is Jun. 28, 2015. (It will be extended to Jul. 10, 2015.)

[IMPACT]
An ImPACT PJ meeting was held at JST, Tokyo on Jun. 11, 2015.
— Aikawa attended.
An ImPACT Committee meeting was held at JST, Tokyo on Jun. 18, 2015.
—  Ebata attended.
An ImPACT meeting for OMEGA project will be held at JST, Tokyo on Jul. 3, 2015.
— Aikawa and Ebata will attend.
An ImPACT PJ meeting will be held at JST, Tokyo on Jul. 23, 2015.
— Aikawa and Ebata will attend.
Ebata will visit RCNP to discuss ImPACT issues with Dr. Minomo and Prof. Ogata on
Jul. 15-17, 2015.

[Bilateral Program]
JCPRG plans to submit a bilateral program with ATOMKI for next FY(2016).
Aikawa and Saito will visit ATOMKI from Oct. 4 to 10, 2015 for an experiment.

The next experiment at RIBF is requested to perform on Dec. 1-2, 2015.

[RIKEN]
An article for RIKEN Nishina Center News was submitted on Jun. 2, 2015.

[Annual Report]
The Annual Report 2014 is under preparation.
— Reports are being collected.
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3.

6)

7)

[Compilation]

Status

Transmitted . Trans.K015 ([new] K2472, K2478; [revised] K2385r) was

transmitted on Jun. 25, 2015.

o Trans.E097 ([new] E2464, E2468, E2471, E2474, E2479; [revised]
E2129r) was transmitted on Jun. 26, 2015.

. Prelim.E099 ([new] E2480, E2481, E2482; [revised] E1737r) was

transmitted on Jun. 26, 2015.

NRDF Master Update . The NRDF files (D2472, D2473, D2474, D2478, D2479) were

included on Jun. 18, 2015.
. The NRDF files (D2466, D2467, D2468, D2471, D2475, D2480,
D2481, D2482) were included on Jun. 26, 2015.

EXFOR Master Update The EXFOR files (1405, 2241, 3169, 4168, A083, C148, E097, K015,

M078, M079) were updated.

[Other]

Dr. Horaguchi (Rikkyo U.) will give us a seminar on Jun. 29, 2015.

Presentations of Ebata and Ichinkhorloo are accepted in CNR*15.

—  Poster presentation:; Ebata

—  Oral presentation: Ichinkhorloo

JCPRG will move to N211 on July 2. The operation will start at 8:30.

The agreement with JAEA will be renewed since Faculty of Engineering is also included.
Saito will participate in student internship from Sep. 1 to 11 at JAEA.

Aikawa will visit Kitami from Jul. 15 to 17, 2015 to discuss database with DOI.

The following paper was submitted to Phys. Rev. C.

— Ichinkhorloo et al., Low energy scattering cross sections for ®’Li + n reactions

Event Schedule

2015

Jun. 24-27 OMEG2015 Beijing Prime Hotel, Beijing
Jul. 16-17 IS-Monopole meeting RCNP, Ibaraki

Aug. 2-8 Clusters in Nuclear Systems U. of Rostock, Rostock
Sep. 9-11 AESJ Shizuoka U., Shizuoka

Sep. 15-17 AASPP 2015 HU, Sapporo

Sep. 18-20 JSMP HU, Sapporo

Sep. 25-28 JPS Osaka City U., Osaka
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Oct. 19-23

Nov. 7-12

CNR*15

Tokyo Tech., Tokyo

Japan-China joint conference RCNP, Ibaraki

Priority: 1) Int. Conf. w/ Proc., 2) Int. Conf. w/o Proc. and 3) other Confs.

Aiganym
Aikawa
Ebata
Fujimoto
Ichinkhorloo
Imai

Kato

Bo

4. Next Meeting

17:00, Jul. 31, 2015

Int. Conf. (w/ Proc.)

CNR*15

CNR*15

Clusters

Clusters

Centre Meeting
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AESJ, JSMP ImPACT
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Nuclear Reaction Data Centre (JCPRG)
Minutes on 4™ Center Meeting in FY2015 17:00~, July 31, 2015

Participants (in alphabetical order)

Aikawa, Chiba, Ebata®, Imai, Noto, Saito

a) Chair
Report

1)  [Member]
e Ichinkhorloo became a JCPRG researcher in addition to the current position according
to approval of the JCPRG Steering Committee.

2) [Asian Collaboration]
e  The second circular of AASPP was distributed on Jul. 24, 2015.
e  There are 22 possible talkers.
— China:5
— India: 5
— Japan: 5
—  Kazakhstan: 3
-  Korea: 1
— Mongolia: 1
—  Uzbekistan: 1

—  Vietnam: 1

3) [IMPACT]

e  An ImPACT meeting for OMEGA project was held at JST, Tokyo on Jul. 3, 2015.
— Aikawa and Ebata attended.

e  An ImPACT PJ meeting was held at JST, Tokyo on Jul. 23, 2015.
— Aikawa and Ebata attended.

e  An ImPACT PJ meeting will be held at JST, Tokyo on Sep. 29, 2015.
—  Aikawa or Ebata will attend.

e  Ebata visited RCNP to discuss IMPACT issues with Dr. Minomo and Prof. Ogata on Jul.
15-17, 2015.

4) [Bilateral Program]

e  The next experiment at RIBF was assigned on Dec. 1-2, 2015.
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3.

— 50 MeV alpha beam

5) [RIKEN]
e Atrticles for RIKEN Nishina Center News were submitted on Jun. 29 and Jul. 31, 2015.

6) [Annual Report]
e  The Annual Report 2014 is under preparation.
— Reports and reviews are being collected.

—  The current version (ver. 0) is under review.

7) [Compilation]
e  Status
NRDF Master Update . The NRDF files (D2458, D2460, D2461, D2462, D2463, D2464,
D2465) were included on Jul. 10, 2015.
o The NRDF files (D2454, D2455, D2456, D2457) were included on
Jul. 31, 2015.

8) [Other]

e  Prof. Ren (Nanjing U., China) and Prof. Ye (Beijing U., China) are invited to Hokkaido
U. for discussion and participation of a workshop from Aug. 24 to Aug. 31, 2015.

e  Aseminar by Prof. Horaguchi (Rikkyo U.) was held on Jun. 29, 2015.

e JCPRG moved back to N211 on Jul. 2, 2015.

e JCPRG 40-Years Anniversary Report will be published on Aug. 10, 2015.

e  Aikawa visited Kitami from Jul. 15 to 17, 2015 to discuss database with DOI.

e  The following paper was published on Phys. Rev. C.
— Odsuren et al., Virtual-state character of the 9Be 1/2+ state in the 9Be(g,n)8Be

reaction

Event Schedule

2015

Aug. 2-8 Clusters in Nuclear Systems U. of Rostock, Rostock
Sep. 9-11 AESJ Shizuoka U., Shizuoka
Sep. 15-17 AASPP 2015 HU, Sapporo

Sep. 18-20 JSMP HU, Sapporo

Sep. 25-28 JPS Osaka City U., Osaka
Sep. 29 ImPACT PJ meeting JST

Oct. 19-23 CNR*15 Tokyo Tech., Tokyo
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http://www.aesj.or.jp/meeting/
http://www.nrdc.asia/event/anrddws/2015/
http://www.jps.or.jp/activities/meetings/
http://www.nr.titech.ac.jp/%7Echiba/CNR15/

4.

Nov. 7-12 Japan-China joint conference RCNP, Ibaraki

Priority: 1) Int. Conf. w/ Proc., 2) Int. Conf. w/o Proc. and 3) other Confs.

Int. Conf. (w/ Proc.)

Aiganym

Aikawa

Bo Clusters
Ebata CNR*15
Fujimoto

Ichinkhorloo CNR*15
Imai

Kato Clusters

Saito

Next Meeting

17:00, Sep. 1, 2015 Centre Meeting
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Nuclear Reaction Data Centre (JCPRG)
Minutes on 5™ Center Meeting in FY2015 17:00~, Nov. 6, 2015

Participants (in alphabetical order)

Aiganym, Aikawa, Bo, Chiba, Ebata®, Hirabayashi, Ichinkhorloo, Katayama, Noto

a) Chair
Report

1)  [Member]
e S.Imai moved to Institute for the Advancement of Higher Education as Assist. Prof.
from Sep. 1, 2015.

e Aguest professor under the MML support is discussed.

2) [Asian Collaboration]

e  The 6" AASPP workshop was held at Hokkaido University, Sapporo at Sep. 15-17,
2015.
—  The support from IAEA was received and distributed to four participants as

travel/accommodation expenses.

— 20 (domestic 8, foreigner 12) participated.
—  The deadline of the proceedings for the INDC report was Nov. 17, 2015.
—  Applicants can submit proceedings to New Physics: Sae Mulli.
—  Next AASPP meeting will be held in Beijing in 2016.

3) [ImPACT]
IMPACT meetings were held.

— Aikawa and Ebata joined a meeting of PJ3 through a video conference system on
Sep. 29, 2015.
—  Ebata joined the Committee meeting on Oct. 8, 2015.
e Ebata visited Rokkasho Reprocessing Plant on Oct. 14, 2015.
e  The next IMPACT meeting will be held at JST, Tokyo on Nov. 12, 2015.
—  Aikawa and Ebata will join the meeting, and another meeting of PJ3 also.
o An experiment was performed at RIBF, Wako on Oct. 21-Nov. 5, 2015.
—  Aikawa joined the experiment.

e To operate PHITS code for test calculations, one computer was bought.

4) [Bilateral Program]
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e  Experiments were performed at ATOMKI, Debrecen.
— Tojoin the experiments, Aikawa and Saito were ATOMKI on Oct. 3-11, 2015.
e  The next experiment will be performed at RIBF, Wako on Dec. 1-3.
—  Dr. Takacs, Dr. Ditroi, Dr. Szucs (ATOMKI) will visit RIBF on Nov. 28-Dec. 11.

— Aikawa and Saito will join the experiment.

5) [RIKEN]
e  An experiment was performed at RIBF on Sep. 1-2, 2015.
— Aikawa joined the experiment performed by the group of Prof. Khandaker (Univ. of
Malaya).
e  Monthly compilation reports for RIKEN Nishina Center News were submitted on Jul. 31,
Aug, 31, Sep. 27 and Nov. 5.

6) [MML]
e  Anew postdoctoral fellow was applied and under discussion.

e  Application for a guest professor was accepted.

7)  [Annual Report]
e  The 2014 Annual Report was finalized.
— 100 copies are binding and will be distributed.

—  The website was created and opened.

8) [Compilation]
e  Status

Transmitted . Trans.E098 ([new] E2395, E2396, E2397, E2476) and Trans.E099
([new] E2480, E2481, E2482; [revised] E1737r) were transmitted on
Sep. 26, 2015.

EXFOR Master Update * The EXFOR files (1406, 1407, 3170, 3171, 3172, 4169, C149, D099,
E098, E099, FO58, G033, L027, 0054, V033) were updated on Sep.
26, 2015.

NRDF Master Update . The NRDF files (D2406, D2416, D2431, D2433, D2443, D2447,
D2448, D2449, D2450, D2451, D2452, D2453, D2454, D2455,
D2456, D2457) were updated on Jul. 31, Oct. 2 and 16.

9) [Other]
e  Aworkshop was held at Hokkaido Univ., Sapporo on Aug. 27-28, 2015.
—  Prof. Ye (Beijing Univ.) and Prof. Ren (Nanjing Univ.) were invited.
e  Saito joined an internship program of JAEA to learn PHITS on Aug. 31 — Sep. 12, 2015.
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o Aikawa attended the AESJ meeting at Shizuoka U., Shizuoka, on Sep. 9-11, 2015.
e 2015 Symposium on Nuclear Data will be held at Ibaraki Quantum Beam Research Center,
Tokai on Nov. 19-20, 2015.
— Aikawa et al., Interaction cross sections using thick-target transmission method
— Aiganym et al., Advanced features of new EXFOR editor
e  Dr. Otsuka (IAEA) will visit Hokkaido Univ. from Dec. 14-18, 2015.
—  His colloguium will be held.
e  Dr. Odsuren will visit Hokkaido Univ. from Feb. 28-Mar. 5, 2016.
e Aninquiry about restriction of GSYS usage was received.
e  Applications for Grants-in-Aid for Scientific Research were submitted.
— Applicants: Aikawa (Bilateral Programs, Challenging Exploratory Research), Bo
(Young Scientists), Ebata (Challenging Exploratory Research)
e  Papers were submitted to Phys. Rev. C.
— Aikawa et al., Thick-target transmission method for excitation functions of
interaction cross sections
— Ebata, Nuclear incompressibility parameters evaluated from isoscalar giant
monopole resonances of N=Z, A=100, 132 nuclides and Sn isotopes
e Ebataand Ichinkhorloo participated in CNR*15 at Tokyo Inst. of Tech, Tokyo on Oct. 19-
23, 2015.
— Ebata et al., Monte Carlo simulation for thick-target yields deduced from inverse
kinematics
— Ichinkhorloo et al., The scattering cross sections for 6,7Li+n reactions
e Bo visited RCNP, Ibaraki from Oct. 7-10, 2015.
e  Bo will participate in the 9th Japan-China Joint Nuclear Physics Symposium at RCNP,
Ibaraki from Nov. 7-12, 2015.

3. Discussion

1) [Annual Report]
e  The 2015 Annual Report will be created.
—  Contents are requested to discuss.

—  The writers are decided for each content.

4. Event Schedule

2015

Nov. 7-12 Japan-China joint conference RCNP, Ibaraki

_81_



Nov. 12 ImMPACT meeting (PJ) JST, Tokyo

Nov. 19-20 Symposium on Nuclear Data IQBRC, Tokai
Nov. 25-27 Hokkaido Local School HU, Sapporo
Dec. 1-3 Experiment (Bilateral Prog.) RIKEN, Wako

Priority: 1) Int. Conf. w/ Proc., 2) Int. Conf. w/o Proc. and 3) other Confs.

Int. Conf. (w/ Proc.) Int. Conf. (w/o Proc.) Dom. Conf.
Aiganym SND2015
Aikawa SND2015, RIKEN
Bo
Ebata ImPACT
Fujimoto
Ichinkhorloo
Imai
Kato
Saito RIKEN
5. Next Meeting
15:00, Dec. 18, 2015 Centre Meeting JCPRG Seminar Room
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Nuclear Reaction Data Centre (JCPRG)
Minutes on 6" Center Meeting in FY2015 15:00~, Dec. 18, 2015

Participants (in alphabetical order)

Aiganym, Aikawa, Bo, Chiba, Ebata®, Ichinkhorloo, Otsuka®, Saito
a) Chair, b) Observer

Report

1) [Committee]

e  The modification of inner rules was discussed and accepted in a committee meeting
held in Dec. 14, 2015.

2) [Member]
e  Dr. Takacs (ATOMKI) will be a guest professor from Feb. 1 to Feb. 29, 2015.

3) [Asian Collaboration]
e Proceedings for the 6™ AASPP workshop are being collected.
— Received: 16
—  Waiting: 4

4) [ImPACT]

e  An ImPACT meeting was held at JST, Tokyo on Nov. 12, 2015.
— Aikawa and Ebata participated in the meeting.
—  Some issues about virtual photons to be discussed were found.

e Aikawa gave a poster presentation in the 2015 Symposium on Nuclear Data on Nov. 19-
20, 2015 at IQBRC, Tokai.
— Aikawa et al.: Interaction cross sections using thick-target transmission method

e Ebata submitted an abstract to the next JPS Spring meeting at Tohoku-Gakuin Univ.,
Sendai on Mar. 19-22, 2016.
— Ebata and Nakatsukasa: Systematic calculation for the deformation of even-even

nuclei by the three-dimensional Hartree-Fock BCS model.

e A workshop will be held at RIKEN, Wako on Dec. 21, 2015.
— Aikawa and Ebata will participate in the workshop.

e  The date of INPACT meeting for all project group is fixed on Mar. 24, 2016.

e International conference; Asian Nuclear Prospects (ANUP2016) will be held at Sendai on

Oct. 24 - 27, 2016. The dead line of abstract is Mar. 31, 2016.
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5) [Bilateral Program]
¢  Dr. Takacs, Dr. Ditroi, Dr. Szucs (ATOMK]I) visited RIBF from Nov. 28-Dec. 11.
e Aikawa and Saito joined experiments at RIBF.
—  o-induced reaction on "*Pd for medical RI production ('**Ag)
—  Two other experiments lead by ATOMKI group
e  Aikawa and Saito plan the next experiment at RIBF on Feb., 2016.

—  Deuteron induced reaction on 'Tm for '°Yb production

6) [RIKEN]
e RIKEN Accel. Prog. Rep. Vol. 48 (2014) was published on Dec. 18, 2015.
e  There was a call for contribution to RIKEN Accel. Prog. Rep. Vol. 49 (2015).
—  The deadline is Jan. 21, 2016.
—  We plan to submit the following reports.
Ichinkhorloo/Bo: Compilation
Aiganym/Ebata: Editor
Ebata/Aikawa: InPACT
Ebata/Aikawa/Imai: TTY
Aikawa/Ebata/Imai: T3
Aikawa/Saito: Experiment (Bilateral)

7) [Annual Report]
e  The copies of the 2014 Annual Report were distributed.
e  The 2015 Annual Report is discussed.
8) [Compilation]
e  Status
Transmitted «  Prelim.E100 ([new] E2203, E2204, E2205, E2206, E2207, E2208,
E2209, E2210, E2211, E2222, E2243, E2245, E2246, E2248, E2249,
E2250, E2251, E2252, E2255, E2257, E2259, E2260, E2263, E2272,
E2279, E2300, E2310) was transmitted on Nov. 17, 2015.

NRDF Master Update <  The NRDF files (D2403, D2399, D2398, D2397, D2396, D2395,
D2392, D2385) were updated on Nov. 6, 2015.

9) [Other]
e  Bo joined the 9th Japan-China Joint Nuclear Physics Symposium (JCNP 2015) at RCNP,
Ibaraki on Nov. 7-12, 2015.
e Aiganym gave a poster presentation in the 2015 Symposium on Nuclear Data on Nov. 19-
20,2015 at IQBRC, Tokai.

— Aiganym et al.: Current status in development of new EXFOR editor
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e  Assist. Prof. Sugimoto (Juntendo U.) will be invited for a seminar about Medical Physicist
on Feb. 10, 2016.

e  Prof. Masui (Kitami Inst. of Tech.) gave a seminar on Dec. 16, 2015.

3. Discussion

1) [IAEA/NRDC]
e A greeting card for NRDC members should be selected among two which Aiganym
prepared.

4. Event Schedule

2015

Dec. 21 ImPACT Workshop RIKEN, Wako

2016

Jan. 12-13 Reaction cross section workshop RCNP

Mar. 19-22 JPS Meeting Tohoku-Gakuin U., Sendai
Mar. 24 ImPACT Meeting JST, Tokyo

Mar. 26-28 AES] Meeting Tohoku U., Sendai

Jun. 7-10 ICCP-VI NUM, Ulaanbaatar

Sep. 11-16 ND2016 Oud Sint-Jan, Bruges
Oct. 24-27 ANUP2016 Tohoku U., Sendai

Priority: 1) Int. Conf. w/ Proc., 2) Int. Conf. w/o Proc. and 3) other Confs.
Int. Conf. (w/ Proc.) Int. Conf. (w/o Proc.) Dom. Conf.

Aiganym

Aikawa ImPACT, AES]
Bo

Ebata ImPACT, JSPS
Fujimoto

Ichinkhorloo
Imai

Kato

Saito

5. Next Meeting

17:00, Feb. 4, 2016 Centre Meeting JCPRG Seminar Room
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Nuclear Reaction Data Centre (JCPRG)
Minutes on 7t Center Meeting in FY2015 15:00~, Feb. 5, 2016

1. Participants (in alphabetical order)

Aiganym, Aikawa, Chiba, Ebata?, Hirabayashi, Ichinkhorloo, Noto, Saito

a) Chair
2. Report

1) [Member]
e  Dr. Takacs (ATOMKI) became a guest professor from Feb. 2, 2016.
e  The extensions of the guest professors from JAEA were applied.
—  Dr. Tokio Fukahori
—  Dr. Hideo Harada
—  Dr. Keiichi Shibata

2) [IAEA/NRDC]
e NRDC2016 will be held in Beijing from Jun. 7-10, 2016.

— Aikawa and Ebata will participate

3) [Asian Collaboration]
e  The proceedings of the 6" AASPP workshop was published as an INDC report.
— INDC(JPN)-0200
Proceedings of the sixth Workshop on Asian Nuclear Reaction Database Development
https://www-nds.iaea.org/publications/indc/indc-jpn-0200/

e Publication of the proceedings in New Physics is under preparation.

4) [ImPACT]
e  Aikawa and Ebata participated in a workshop held at RIKEN, Wako on Dec. 21, 2015.
e A npaper related to the experiment on nuclear transmutation was published in Phys. Lett. B.
— Wang et al., Spallation reaction study for fission products in nuclear waste: Cross
section measurements for $3’Cs and *°Sr on proton and deuteron
e  Apaper was submitted to Nucl. Instr. Methods B.
— Aikawa et al., Thick-target transmission method for excitation functions of
interaction cross sections
e Anplan for the next fiscal year must be prepared by Feb. 12, 2016.

e International conference; Asian Nuclear Prospects (ANUP2016) will be held at Sendai on
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Oct. 24 - 27, 2016. The dead line of abstract is Mar. 31, 2016.

5) [Bilateral Program]
e  Dr. Takacs, Aikawa and Saito will perform an experiment at RIBF from Feb. 15, 2016.

—  Deuteron induced reaction on 1%°Tm for *%°Yb production

6) [RIKEN]
e  The following reports were submitted to RIKEN Accel. Prog. Rep. Vol. 49 (2015).
— Ichinkhorloo et al., Compilation of nuclear reaction data from the RIBF in 2015
— Aiganym et al., New EXFOR editor: a review of recent developments
— Ebata et al., Nuclear data study for the development of transmutation technology
— Aikawa et al., Simulation of thick-target transmission method for interaction cross
sections of *3Zr on 2C
— Aikawa et al., Excitation function of a-induced reaction on "™'Pd for 1%*Ag
production
e Anexperiment of "*Zn(a,x)%’Ga,%®Ge is applied to perform between Jun. and Aug. 2016.

7)  [Annual Report]
e  The first deadline of reports for the 2015 JCPRG Annual Report is Feb. 28, 2016.

8) [Compilation]
e  Status
NRDF Master Update  * The NRDF files were updated.
» Jan. 22, 2016: D2348, D2342, D2318, D2316, D2315
» Jan. 15, 2016: D2363, D2354

9) [Other]
e  The HINES policy was changed to close all ports from inbound connections.
—  The ports in the JCPRG server will be applied to open connections of SSH, SMTP
and HTTP.
e  Aseminar by Prof. Sugimoto will be held at Feb. 10, 2016.
e  Abstracts for ND2016 were submitted.
—  Ebata, Methods using a thick-target, for a reaction yield with radioactive target, and
for an excitation function of interaction cross section
—  Aiganym, A NEW JAVA-BASED EXFOR EDITOR
e  Dr. Takacs and Aikawa will meet Science and Technology Attaché, Embassy of Hungary.
e  Aikawa will attend the Sigma committee to be held at Tokyo Inst. of Tech, Tokyo on Mar.
16, 2016.
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3. Event Schedule

2016

Feb. 16-18 Experiment RIKEN, Wako

Mar. 16 Sigma Committee TIT, Tokyo

Mar. 19-22 JPS Meeting Tohoku-Gakuin U., Sendai
Mar. 24 ImPACT Meeting JST, Tokyo

Mar. 26-28 AESJ Meeting Tohoku U., Sendai

Apr. 14-16 Nuclear Physics and Astrophysics Al-Farabi Kazakh NU, Almaty
Apr. 27-May 27 Internship at IAEA IAEA, Vienna

May 23-27 Cluster’16 Napoli

Jun. 7-10 1CCP-VI NUM, Ulaanbaatar

Jun. 7-10 NRDC2016 Beijing

Jun. 19-24 NIC X1V Toki Messe, Niigata

Sep. 11-16 INPC2016 U. Adelaide, Adelaide
Sep. 11-16 ND2016 Oud Sint-Jan, Bruges
Oct. 24-27 ANUP2016 Tohoku U., Sendai

Priority: 1) Int. Conf. w/ Proc., 2) Int. Conf. w/o Proc. and 3) other Confs.
Int. Conf. (w/ Proc.) Int. Conf. (w/o Proc.) Dom. Conf.
Aiganym ND2016
Aikawa NRDC2016 ImPACT, AESJ, Sigma
Bo
Ebata ND2016 NRDC2016 ImPACT, JPS
Fujimoto
Ichinkhorloo
Kato

Saito IAEA

4. Next Meeting

17:00, Mar. 4, 2016 8t Centre Meeting JCPRG Seminar Room
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Nuclear Reaction Data Centre (JCPRG)
Minutes on 8™ Center Meeting in FY2015 16:00~, Mar. 4, 2016

Participants (in alphabetical order)

Aiganym, Aikawa, Bo, Chiba, Ebata®, Hirabayashi, Ichinkhorloo, Katayama, Kato, Noto, Saito

a) Chair

Report

1)

2)

3)

4)

5)

[Member]
Kimura will be the next centre head from Apr. 1, 2016.
Aikawa will move to Promotion Office for cooperative education in Medical Science
and Engineering, Faculty of Science, Hokkaido Univ. from Apr. 1, 2016.
Bo will move to International office of affairs as assistant professor from Apr.

Fujimoto, Ichinkhorloo and Kato are reassignments.

[IAEA/NRDC]
NRDC2016 will be held in Beijing from Jun. 7-10, 2016.

— Kimura and Ebata will participate in the meeting.

[Asian Collaboration]

Two proceedings for New Physics are under review.

[IMPACT]

Aikawa attended a meeting at JST, Tokyo on Feb. 18, 2016.
Two meetings will be held at JST, Tokyo.

— Mar. 10, 2016: Aikawa

—  Mar. 24, 2016: Aikawa, Ebata

A plan for the next fiscal year was prepared and submitted.
Web site to distribute the LLFP data will be opened.

[Bilateral Program]

Dr. Takacs, Aikawa and Saito performed an experiment at RIBF.

—  Deuteron induced reaction on **Tm for 1%°Yb production

A paper was submitted to Nucl. Instr. Methods B.

—  Takacs et al., Benchmark experiment for the cross section of the *®®Mo(p,2n)*"Tc
and ®Mo(p,pn)*Mo reactions
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6) [RIKEN]

e Referee comments on the reports for RIKEN Accel. Prog. Rep. Vol. 49 (2015) were
received.
— Aikawa et al., Excitation function of a-induced reaction on "™'Pd for 1%*Ag

production

— Aiganym et al., New EXFOR editor: a review of recent developments

e An experiment of "Zn(o.,x)%"Ga,*®Ge is accepted and will perform at around the end of
Jul. 2016.

7)  [Annual Report]
e  The first deadline of reports for the 2015 JCPRG Annual Report is Feb. 29, 2016.
8) [Compilation]
e  Status
Transmitted e Trans.E100 ([new] E2203, E2204, E2205, E2206, E2207, E2208,
E2209, E2210, E2211, E2222, E2243, E2245, E2246, E2248, E2249,

E2250, E2251, E2252, E2255, E2257, E2259, E2260, E2263, E2272,
E2279, E2300, E2310) was transmitted on Feb. 7, 2016.
. Prelim.E101 ([new] E2483, E2485, E2487, E2488, E2489, E2490,
E2491, E2492, E2493, E2494) was transmitted on Mar. 4, 2016.
EXFOR Master Update « The EXFOR files (1408, 1409, 1410, 2242, 2244, 4170, 4171, C150,
C151, C152, C153, C154, D100, D101, D102, E100, G034, M080)
were updated on Feb. 7, 2016.
NRDF Master Update . The NRDF files (D2312, D2310, D2303, D2300, D2299, D2295,
D2294, D2293) were updated on Feb. 12, 2016.

e  Saito will compile some papers as a part-time job.

9) [Other]

e  Dr. Odsuren stays in Sapporo from Feb. 28 to Mar. 5, 2016.

e  The following seminars were held.
—  Feb. 10, 2016: Prof. Sugimoto
—  Feb. 26, 2016: Prof. Takacs
— Mar. 4, 2016: Dr. Odsuren

e  Anproceedings of OMEG2015 was published.
—  Odsuren et al., Photodisintegration of 9Be and the importance of the unbound 1/2+

state

e  Suggestion to establish archive committee for JCPRG: How to manage it and etc.?
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Event Schedule

2016

Mar. 10 ImMPACT Meeting JST, Tokyo

Mar. 16 Sigma Committee TIT, Tokyo

Mar. 19-22 JPS Meeting Tohoku-Gakuin U., Sendai
Mar. 24 ImPACT Meeting JST, Tokyo

Mar. 26-28 AESJ Meeting Tohoku U., Sendai

Mar. 28-Apr. 22

KITPC meeting

Beijing

Apr. 14-16 Nuclear Physics and Astrophysics Al-Farabi Kazakh NU, Almaty
Apr. 27-May 27 Internship at IAEA IAEA, Vienna

May 23-27 Cluster’16 Napoli

Jun. 7-10 1CCP-VI NUM, Ulaanbaatar

Jun. 7-10 NRDC2016 Beijing

Jun. 19-24 NIC XIV Toki Messe, Niigata

Sep. 11-16 INPC2016 U. Adelaide, Adelaide

Sep. 11-16 ND2016 Oud Sint-Jan, Bruges

Oct. 24-27 ANUP2016 Tohoku U., Sendai

Priority: 1) Int. Conf. w/ Proc., 2) Int. Conf. w/o Proc. and 3) other Confs.

Int. Conf. (w/ Proc.) Int. Conf. (w/o Proc.) Dom. Conf.
Aiganym ND2016
Aikawa ImPACT, AESJ, Sigma
Bo KITPC
Ebata ND2016, ANUP2016 NRDC2016 ImPACT, JPS
Fujimoto
Ichinkhorloo
Kato Al-Farabi, Cluster'16 KITPC
Saito IAEA

4. Next Meeting

17:00, Apr. 8, 2016 15t Centre Meeting JCPRG Seminar Room
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