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Preface

Research activity on nuclear data at JCPRG

Jagjit SINGH
Research Center for Nuclear Physics (RCNP), Osaka University, Japan

Nuclear reactions serve as the key source for multi-purposes such as the
electric power generation, industrial and medical use. The extensive and
accurate knowledge of nuclear reactions is indispensable for the effective
and peaceful use of nuclear energy. For the aforementioned purposes, a
nuclear database plays a vital role. Nuclear database provides the best
estimate of data for nuclear reactions and supplies this information to a
wide range of data users in various fields of science and their applications.

The Exchange Format (EXFOR) database is the universal common repos-
itory for the experimetal data of nuclear reactions, which was established
in 1967 and is maintained by the International Network of Nuclear Re-
action Data Centres (NRDC). The Hokkaido University Nuclear Reaction
Data Center (JCPRG) was founded in 1973 for the research of nuclear re-
action databases, JCPRG was originaly the abbreviation of Japan Charged
Particle Nuclear Reaction Group. The JCPRG developed an original nu-
clear reaction database called the Nuclear Reaction Data File (NRDF),
which contains the data of the charged-particle and photon-induced re-
actions measured in Japanese facilities. In 1975 JCPRG joined NRDC
and is the first member institution based in an Asian country. Since then,
JCPRG have been providing compiled nuclear reaction data to the EXFOR
database. Today, JCPRG contribution to the EXFOR database amounts
to approximately 10% of the total entries

In addition to the contributions for the EXFOR database, research and

development in nuclear data science is the important mission of JCPRG,



and JCPRG have been also a part of an InPACT (Impulsing Paradigm
Change through disruptive Technology) program (2014-2018). The project
aims for the reduction and transmutation of nuclear reactor residues and
JCPRG was responsible for performing Monte Carlo simulations for the
fragmentation reactions.

JCPRG also have developed user-friendly computer tools for database
compilation. Firstly, JCPRG database editor called HENDEL (Hyper Ed-
itor for Nuclear Data Exchange Libraries) has user friendly web interfaces
that make database compilation much easier and faster. In addition, HEN-
DEL is being used not only by JCPRG but also by other data centres across
the globe. The graph digitization system GSYS is another major tool that
has been developed by JCPRG and is becoming the standard tool for com-
pilation.

To accelerate data science, the free access to the data is required for
the researchers of different multidisplinary fields. JCPRG’s activities will
continue in the future, not only for the global contribution of nuclear data
but also for open science. I hope that the significance of all activities will

be recognized.
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Activity History

Date Events / Meetings
20184
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22-25 EXFOR Workshop2018, IAEA, Vienna, Austria
22 B2
31 NRDF/E%# 4, JCPRG*® v & —&5%
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HARFE %2 12018 fEFEDER] | [RICRFEWRHF ¥ >3 A, 2018.3.26-28]

— NHBX, *&)IESE, BREFE, ALE2, NRE/RT, TGRS, 2y F Y K=, “Zrfs
BIAND 7V 7 7 ki FERENZ & B 99Mo D i B EuhE ”

KR AR —FF>
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o 2018 fEERLT — X 7E2 [RE TEKRY, 2018.11.29-30]
http://www.aesj.or.jp/ “ndd /symposium /2018 /program.html

— M. Sakaguchi, *M. Aikawa, M. Saito, N. Ukon, Y. Komori, H. Haba, ” Production cross sections
of 89Zr by deuteron-induced reactions on 89Y” (PB09)

— KNEH, “HInETE 2 7 AX 157 (PB15)

6 EREFIFOME - EEEZS

o ANTEHH, NS, 4th International Workshop on “ State of the Art in Nuclear Cluster Physics”
(SOTANCP4) [Galveston, Texas, USA, 2018.5.13-18] < International Advisory Committee >

e J. Singh, International workshop on “New Frontiers in Nuclear Physics and Astrophysics” (NNPA2018)
[Akdeniz University, Antalya, Turkey, 2018.5.28-6.1] << Local Organizing Committee >

o AN EH, Bo Zhou, Workshop on Nuclear Cluster Physics (WNCP2018) [Sichuan University,
Chengdu, China, 2018.11.9-13] < Organizing Committee >

o R EMH, Tsukuba-CCS workshop on “microscopic theories of nuclear structure and dynamics ” ,
[Tsukuba, Japan, 2018.12.10-12] < Organizing Committee >

12 -



TEEIER S

Activity Reports



Report on EXFOR Compilation 2018

TADA Tetsuaki

Graduate School of Science, Hokkaido University
KIMURA Masaaki

Faculty of Science, Hokkaido University

Abstract
In this report, we present our recent activities of the compilation of experimental
nuclear reaction data. In the fiscal year from April 2018 to March 2019, we compiled
78 new entries and transmitted 13 TRANS files.

1 Introduction

Nuclear reaction data are used in various fields, such as nuclear physics, engineering and
medicine. The data can be accessed to a nuclear database through the Internet. The database
is constructed in a special format called EXFOR (EXchange FORmat for experimental nuclear
reaction data) [1]. The format is designed to accommodate experimental data with corresponding
bibliographies and experimental descriptions including error analysis for proper interpretation
of the stored experimental data.

EXFOR is maintained by the International Network of Nuclear Reaction Data Centres (NRDC)
coordinated by the International Atomic Energy Agency (IAEA) [2]. The NRDC collaborates
in the compilation of experimental data and development of related software for compilation
and dissemination. The Hokkaido University Nuclear Reaction Data Centre (JCPRG) [3] is
a member of NRDC and has contributed about 10% of the charged-particle nuclear reaction
data in the EXFOR library. JCPRG provides the compiled nuclear reaction data in both the
international (EXFOR) and domestic (NRDF) [4] formats through an online search system.

In this report, we presented our compilation activities of the fiscal year from April 2018 to
March 2019.

2 Activity progress

The main task of the JCPRG is to compile charged-particle induced reaction data obtained
in Japanese facilities. The following steps are carried out to achieve the task.

e Survey of papers to be compiled from scientific journals
e Compilation of papers in EXFOR format

e Transmission of TRANS files (sets of compiled entries) to IAEA

- 13-



2.1 Journal Survey

Under collaboration with the NRDC network, experimental data published in scientific jour-
nals are continuously surveyed. Sometimes we find some published papers that are not in the
scope of EXFOR but are as of NRDF. 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 Physics (PTP)

e Journal of Physical Society of Japan (JPJ)

e Nuclear Science and Engineering (NSE)

2.2 Compilation

In the fiscal year 2018, we compiled 78 new papers and revised 40 entries reporting on nuclear
reaction experimental data obtained in Japan. Each new paper is assigned to a compiler. The
compiled entries are peer-reviewed by other compilers. For a higher quality of contents and the
accuracy of data in the NRDF and the EXFOR library, we contact authors to obtain original
numerical data plotted in each figure. In case that the original data cannot be obtained from the
corresponding author, we digitize numerical data from the plotted figures with the digitization
software GSYS [5].

We have also cooperated with the RIKEN Nishina Center for compilation since 2010. The
purpose of the cooperation is to increase the availability of the nuclear reaction data produced
at the RIBF. The compiled files of nuclear data produced at the RIBF are translated into the
EXFOR format for the benefit of nuclear data users. In the fiscal year 2018, 7 papers including
the RIBF data were compiled. Therefore, most of the recent experimental nuclear reaction data
from the RIBF have successfully been compiled in the EXFOR database.

- 14 -



2.3 Transmitted File in 2018

The most important work is to open EXFOR entries including the experimental nuclear re-
action data worldwide. Our compiled entries are transmitted to the NRDC to upload into their
servers to public. The transmission includes the new compiled entries as well as the modified
entries. In 2018, 13 TRANS files: E112, E113, E114, E115, E116, E117, E118 ,E119, E120,
E121, E122, K018 and R029 are submitted to the IAEA. Table 1 represents the TRANS files
that include the new as well as modified entries with their accession number. These 13 TRANS
files contain 78 EXFOR new entries and 40 modified entries.

3  Summary

We have established an effective procedure to compile all of the new publication reporting
experiments performed in Japan. We reported recent compilation work in the JCPRG in this
article and summarized the status of the EXFOR file transmission: the 13 TRANS files, named
as K112, E113, E114, E115, E116, E117, E118 |E119, E120, E121, E122, K018 and R029 were
transmitted in fiscal year 2018.
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[4] http://www.jcprg.org/nrdf/

[5] http://www.jcprg.org/gsys/
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Table 1: The list of transmitted new and revised entries in 2018

TRANS Prelim Final Entry New Entry Rev
E112  2018.03.05 2018.04.25 E2516 E2542 E2549
E2561 E2562
E113 2018.03.10 2018.04.25 E2526 E2528 E2529
E2530 E2531 E2532
E2533 E2536 E2537
E2538 E2548 E2551
E2554 E2563
E114 2018.03.14 2018.04.25 E2505 E2510 E2512
E2513 E2517 E2519
E115  2018.03.28 2018.05.01 FE2344 E2351 E2383
E2386 E2387 E2390
E2393 E2568
E116 2018.08.11 2018.10.04 E2520 E2525 E2541
E2543
E117  2018.10.22 2018.11.29 E2557 E2574 E2575
E2576 E2578 E2580
E2581
E118 2018.11.12 2019.01.08 E2524 E2535 E2545 E1921 E2434 E2568
E2553 E2564 E2589
E119  2018.12.20 2019.01.21 E0078 E2218 E2236
E2265 E2266 E2267
E2268 E2270 E2271
E2275 E2276 E2277
E2278 E2301 E2302
E120 2018.12.22 2019.01.22 E2269 E2374 E2381 EO0030 E1917 E2049
E2394 E2591 E2593 E2125 E2430 E2493
E121 2018.12.31 2019.01.31 E2253 E2258 E2583 E2539
E2584 E2586 E2590
E2592
E122 2019.01.25 2019.03.19 E0029 E0832 E0838
E1154 E1294 E1399
E1669 E1677 E1748
E1829 E1846 E1910
E1974 E2007 E2036
E2074 E2089 E2091
E2434
K018 2019.01.18 2019.02.23 K2003 K2004 K2199
K2348
R029  2019.01.21 2019.02.23 R0007 R0O017 RO0O19
R0029 R0031 R0037
R0039
Total 78 40
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Evaluation Activities at JCPRG

SINGH Jagjit and DAGVADORJ Ichinkhorloo
Faculty of Science, Hokkaido University

Abstract
In this report, we briefly summarize the evaluation activities in Japan Charged-
Particle Nuclear Reaction Data Group (JCPRG) in 2018. Along with nuclear data
compilation, the evaluation is also one of the important activities that are carried
out at JCPRG. The evaluation at JCPRG covers the theoretical investigation on a
wide range of nuclear systems close to the stability line, at and beyond the driplines.

1 Introduction

Evaluation of nuclear reaction data requires a vigilant process of correlation, selective collection,
renormalization and averaging of the available experimental data, supported by theoretical calcu-
lations. The extensive challenge that theoretical approaches bump into is the expensive compu-
tational cost. Thanks to the major advancements in the nowadays technology, which have some
what eased the situation over this challenge by providing accesses to the super computers at vari-
ous computing facilities. We at JCPRG [1] deal with various theoretical approaches and evaluate
nuclear data used for various applications like positron emission therapy (PET) and to improve the
EXFOR database, such as missing data, wrong order of data etc.

This report presents the activities on the evaluation of the nuclear data at JCPRG in 2018.
The report is organized as follows: section 2 describes the analysis of 60O + p reaction using the
continuum discretized coupled channel (CDCC) method [2]. Section 3 presents the two-neutron
correlations in the ground state of the weakly-bound two-neutron (2n) halo nucleus 22C sitting at
the edge of the neutron dripline and also in the 2n-unbound nucleus 260 sitting beyond the neutron
dripline [3, 4]. Finally, section 4 presents our conclusions.

2 Analysis of 0 + p reaction using CDCC method

In this fiscal year, we applied the CDCC analysis to the proton induced reaction on a 0 target with
the incident proton energy up to 70 MeV. The 0O(p, pn)'®O reaction is studied within the three-
body (**0+n+p) framework of the CDCC approach. We calculate the 60 + p elastic angular
distribution and breakup cross sections of the 160 (p, pn)!®O reaction. The breakup cross sections
as a function of the incident energy are shown in Fig. 1. The obtained results are in good agreement
with the experimental data [5-9].
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Figure 1: The integrated breakup cross sections of the p+ 60 reaction.

3 Two-neutron correlations in the ground state of neutron-rich
nuclei

In recent years, there has been rapidly increasing interest in the study of the Borromean nuclei
sitting right on the top of neutron dripline and two-neutron (2n) decays of unbound systems beyond
the neutron dripline. These systems demand a three-body (3b) description with a proper treatment
of continuum, the conventional shell-model assumptions being insufficient. Very recently a high
precision measurement of interaction cross-sections for 22C was made on a carbon target at 235
MeV /nucleon [11] and also the unbound nucleus 2°0 has been investigated, using invariant-mass
spectroscopy [12] at RIKEN Radioactive Isotope Beam Factory. These high precision measurements
give us the motivation for selecting these systems for the present study. We have studied the pairing
collectivity in the ground state of the Borromean nucleus 22C and in the 2n-unbound system 260.

0.03 0.06
0.025 0.05
0.02 0.04
0.015 0.03
0.01 0.02
0.005 0.01

0 2 4 6 8 10
r (fm)

Figure 2: Two-particle density for the ground state of 22C (left-panel) and 260 (right-panel) as a
function 71 = r9 = r and the opening angle between the valence neutrons 61s.
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For this study we have used our recently implemented 3b-structure model (core+n + n) for ground
and continuum states of the Borromean nuclei [13, 14].

The neutron single-particle unbound spdf-continuum states of the 21C and 2°0 system are
calculated in a simple shell model picture for different continuum energy cut-off’s of 5,10 and
15 MeV by using a Dirac delta normalization and are checked with a more refined phase-shift
analysis. The sensitivity of the (core+n) potential has been explored for the emergence of different
dominant configurations in the ground states of 22C and 260. After fixing convergence with the
continuum energy cuts and bin size, a reasonable energy cut of 5 MeV and bin size of 0.1 MeV
is used for the present study. These (core+n) continuum wavefunctions are used to construct the
two-particle ?2C and 260 states by proper angular momentum couplings and taking contribution
from different configurations. Our results show that, the ground state displays a collective nature,
taking contribution from many different oscillating continuum states that coherently sum up to give
an exponentially decaying bound wavefunction in 22C and an oscillating unbound wavefunction in
case of 260.

The two particle density of 22C and 260 as a function of two radial coordinates, r; and 7o,
for valence neutrons, and the angle between them, 612 in the LS-coupling scheme is calculated by
following Refs. [14, 15]. The distribution at smaller and larger 615 are referred to as “di-neutron” and
“cigar-like” configurations, respectively. One can see in Fig. 2 that the two-particle density is well
concentrated around 612 < 90°, which is the clear indication of the di-neutron correlation and
the di-neutron component has a relatively higher density in comparison to the small cigar-like
component for both 22C and ?60. The reflection of dominance of s-component in the ground state
of 22C can be seen in the left panel of Fig. 2 showing extended di-neutron component in comparison
to 260 (in the right panel of Fig. 2), which has sharper dineutron component due to the mixing of
[ > 0 components in its ground-state [3, 4].

4 Summary

For the study of the 'O + p reaction, the calculated breakup cross sections give a satisfactorily
good agreement with the available experimental data. For the two-neutron correlations study,
our results show the emergence of the bound 2n-halo ground state of ?2C from the coupling of
seven unbound spdf-waves in the continuum of 2!C and 2n-unbound ground state of 260 from the
coupling of three unbound pdf-waves in the continuum of ?°O due to presence of pairing interaction.
Also two-neutron correlation for these systems showing dominance of the di-neutron component is
discussed. More investigations are needed to study the 2n-decay properties.
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Annual Report 2018 of NRDF Working Group
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Toshiyuki Katayama, Hiroshi Noto

School of Economics, Hokusei Gakuen University, Sapporo

Abstract

The activities of the Working Group of the Nuclear Reaction Data File NRDF) of JCPRG
are reviewed those for the fiscal year 2018. This activity is called NRDF-WG seminar. The
coding data of NRDF master files are examined by our format or coding rule check program
and all errors are corrected. Some known and new error cases are reported. All cases of
errors or inconsistencies (among the present NRDF format and HENDEL editor) are
categorized by problems which may be useful in developing of the NRDF coding rules and
the new NRDF editor system.

1 IO

NRDF BT, At 7 —NERTLOIT —2 D7 —4%~—Z NRDF %, fHEE,
¥, FUR, AT 5 73\ LB s £ OWIEEB) &1 > C\ 5, NRDF Eif2 (NRDF-
wg) 13 2018 4FHEA B IEBY & AERE LV B (1, A4EEED 1AEBINZ, NEDF (32 0
B, 3 LUV DB SRR & R () 120V CHIET 5, Ko NRDF 21—
{LHBIOURT . #5 £ O NRDF P71 ¥ OFHSEC T 56 LT S 251 LT, §51
NRDF ~ A4 —7 7 A MM C RN S AT LISV C I, BRI 7
=L L TR 5,

2 NRDF B3 OB
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EIEEN7= NRDF 7 7 A V&2 T —Z _X— 2|24+ 5, CHEN #2440 7 202 L, NRDF
NYAZ =T A NEFEFT D,

(3) -FEF=— R (T - R5TF)
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O brEE R, @ JERFERKT, © FUREpR s, @ sudbiEE K,
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o [EENRD > T 5w

The D numbers that may not have any coding problems: E0078, D2505, D2530, D2531,
D2535, D2551, E2553, D2554, E2575, (9 datasets)

e [HHENH T

The D numbers that have some errors or coding problems :

D0356, D0366, D0377, D0495, D0496, D0514, D0546, D0858, D1194, D1286, D1301,
D1358, D1378, D1588, D1658, D1737, D4149 (E1921R), D2046, D2054, D2055, E2218,
D2236, E2434R, D2510, D2512, D2513, D2516, D2517, D2519, E2524, D2526, D2528,
D2529, D2532, D2533, E2536, D2537, D2538, D2539, D2542, KE2545, D2548, D2549,
E2557, D2561, D2562, D2563, E2564, D2568 (E2568R), E2574, E2576, E2578, E2580,
E2581, E2589 (57 datasets)

o WA fRiE & LBk

The D numbers that have not been updated due to complex coding problems :

D1378, D1301, D2539, D2502, D1286, (5 datasets)
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-E2581 : BEZR L LT [X] Zffivy, VLP=X(2017)396 & L7z,

42 EXPk®7 i av

(1)<Reaction>THH
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ANL=(X'13); PHQ=(G-FCTR); ALGN-TGT=NO'6";
TGT-TEMP=295-875K'6";
'13' CURIE-WEISS RELATION;
‘6’ THE LARMOR FREQUENCY WAS MEASURED FOR 5 DIFFERENT
TEMPERATURES, 295-875K

e INL R [Zhit]

(D2513, D2519, D2532, E2564, E2218)

NRDF @ RCT HH | OEIXIEMMAEELOYS T & ML & 7 U SO Aa,b)B TRtk
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(D2536, D2537, D2568, E2568R)

NRDF (21X TMONTR-RCT| EH»N % 575, Monitor MDD Ll I A+5372 DT, Beék
SNTza— REFLRIZHEH L CTWDRIEEED & 57 — X THH /5, Monitor D IHH#R % #
BT L7 OOFREE 7T OLRTEX Rt o M ERH 5, [ERET]

%% : EXFOR OEXIILLTF D@ v

MONTR-RCT=/ TI(ALPHA,X)51CR, 50 MeV, 26.4 mb /;

Zhz NRDF Tl YEiILTFO L 251200 TRedkd %,

MONTR-RCT=/ TI(ALPHA,X)51CR /; INC-ENGY-LAB=50MEV; SIGMA=26.4MB;

e TTY BN [fE (D2510)
Thick Target Yield (TTY) OHATIZOWTIZ—EIZEE » TV, R TIZ PRD/INC,
1/PARTCL, 1/SR/MEV/PARTCL, 1/SR/PARTCL, »Mfibi T\ 5, [FEt]

(5) <Measured and/or deduced quantities > T8 H
® PHQ »fEIE (D0514, D1301, D0356)
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EIEDOF] : ANL=(CURIE-WEISSRELATION);

< PHQ=(INTNSTY-GAMMA,LARMOR-FRQNCY'2',G-FCTR); /*@3@*/

=& LU P IR

> ANL=(X'13); /*@13@*/ ; PHQ=(G-FCTR);

Z Oz D514 TIEHH O TALGN-TGT R KOS DEEELE L L=,
-D0356 : ANALPW % VCTR-ANALPW (=, DEFORM-PARA % DEFM-PARA (2, VCTR-
ANLPW % VCTR-ANALPW (2, X UO'REL-L=1+REL-J=3/2 % J-PTY-EMT=3/2 |Z{&
E<a— RETiE>

e MLTPL R (D2489, D2495)
PHQ O HIZIZ [Others) 3R L CHMUMEZ WA TE 2 HHENH S, MLTPL (X
ZORETHEDNLTWS EE X N5, Multipole (MLTPL) DR ASAT4 DATA & 27
TaNIERTH I EERETH, ZOEEICFEY, MLTPL O A7 NODIM &9
fEdE (Type F > Data) OXkd MEIZ/2 5, [FEkET

(6) < Numerical Data>THH

® ENGY-EMT fff#

(D1358, D1658, D2046, D2054, D2055, D1994, D2538, D2542, D1658, D1356,

D2536, D2538, D2542)

Fn XA S L7 S, ENGY-EMT %2 ENGY-EMT-LAB (2, %£721% ENGY-EMT-CM (2
EHE L7, £72, ENGYEMT1,2,3 %% ENGY-EMT-LAB (255 L 7=,

EIEDOH] : D2038 : ENGY-EMT-1=10.67MEV'20; ENGY-EMT-2=9.94MEV'21"; ENGY-
EMT-4 = 9.85MEV'22; Z &L DX 5 ICENT D,
ENGY-EMT-LAB=(10.67MEV'20',9.94MEV'21',9.85MEV'22";

e J-PTY R (D1301, D1378)
BENADS, SPIN=0.5, PTY=+1 L 72> CW\Wi= b D%, J-PTY=1/2+ICZE LT~

® none=none [i&#

-D2239 : HEADING : constant % none (Z{EIE L7z,

- D2257 : ISOSPIN=; 23M7(E L7=»C, HENDEL [T ISOSPIN % none (Zf&1F L7z,
-D2254 : none=none; #{HELT,

-D2235 : const % none (ZEE L7,

o T ofthdfEE(Miscellatious)

-D1301 : I % : ANGL-GORRL % ANGL-CORRL (Zf&1E

-D2537 : I A 1 <F—HHi@ A>HENDEL FETF—#i#i A (DELTA-THTC) #Ik:
- D2536 : gamma FEFREE R <Hii>

D0546 : I A : +WSC'2' -> SPK(C'2'< == — RET1E>

-FEEFRFLO T A 1 1.7e12PPS & 6e+5 & 1.7E+12PPS & 6E+5 (ZEE (D2054, D2493,
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E2580)
-D2493 : Z{EIE  (Z % Z-EMT |Zf21E)
-D0366 : T A : DELTA-DSIGMA/DOMEGA/DE -> DELTA-DSIGMA/ DOMEGA/
DOMEGA/DE, DATAMIS=X'2' -> EXC-ENGY=X"2', D-MMT ->MOM < =— RFJIE>
-D0356 : SMEXCNM % 3MEXINI (2, BEAM-INTNSTY:XUAB' # XB' (Z, ANAL
IMEIE< o1 — RETIE>
PHQJ T, DSIGMA/DOMEGA % ANGL-DSTRN (2, ANALPW % VCTR-ANALPW
\Z, DEFORM-PARA % DEFM-PARA (Z{EIE< =2— RETIE>
- E2524 : DELTA-DATA1 % HIFk, SOLID-ANGL #iBMl, TRtz
DELTA-DATA1=1%'15"; /*'15' Solid angle */
Z %, SOLID-ANGL=XSR'15"; /*'15' uncertainty is +-1% */ |ZfEIE < =— RETIE>
- D0858 ; DSIGMA/DOMEGA (REL) % RUTH-RATIO (NODIM) (Zf&1E< =2— KET1E>
- E2589 ; DELTA-DATA6=3%% SYS-ERR (TiBFd, <=— REIIE>
- E2574 : DELTA-DATA6 % SYS-ERR ® 6 FHIZ A< =— RETIE>

4.3 DATAk7 v g

e HuFERREOFE Y R (D2561, D2562)
- TYPE F ® DELTA-SIGMA # DATA WNICH@EREZEOFE Y H UL [E#E!
R ZZOf] - ¥Y¥DATA OfE%E L LTa— Rk

® WDTH-ERR [ (D0377) <>
- AVER-WDTH=58KEV'7' ;: AVER-WDTH-ERR=4KEV'7'

® THTL /THTC &/ - & Kt (D1588,D2528, E2576)
-D1588 : THTL-2-=17.4DEG ; DELTA-THTL-2=0.9DEG; Zh &Ll FD X 9 IEE
&/ - R Z#HH— THTL-2=17.4+-0.9DEG
-D2528 : THTC-MIN=0DEG; THTC-MAX=8DEG:
/N e KEHH— THTC=0[8 DEG;
- E2576 : THTL-MIN=0.0DEG, THTL-MAX0.5DEG ® X 92222y if7ea— R &
THTL=0.0[2.0DEG (Zf&1E

® DELTA JExFraaze<Fr#il> (E2576)
DELTA-EXC-ENGY=+0.036MEV; DELTA-EXC-ENGY=-0.033MEV;
FERFRREZ DR H1EE LTE, Freo 2@ n3Exonbd, [Eit]
(%2 1) DELTA-EXC-ENGY=-0.033[0.036MEV
(4 2) DELTA-EXC-ENGY=+0.036-0.033MEV

® ENGY-EMT-LAB #/)> « I KA TE (D2054, D0495, E2524)
- D2054 : ENGY-EMT-1=14.5MEV; ENGY-EMT-LAB-MAX=18.5MEV;
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/N e KE#H G — ENGY-EMT-LABN=14.5[18.5MEV;
F7-[AEIC, D0495 : INC-ENGY-LAB-RANGE=4.0MEV(XMEV)8.0MEV; D412
WTh R REHAET H5— INC-ENGY-LAB=4.0[8.0MEV;
- E2524 : ZE MIN OHD84
ENGY-EMT-LAB-MIN=3MEV % ENGY-EMT-LAB=>3MEV (Z{&1F £k A)

® ENGY-EMIT-1,2 £/ (D1994, D2046, D2054, D2054, D2055,) <Hiki >

- 1 : ENGY-EMT-1=11MEV'21'; ENGY-EMT-2=11MEV'22"; ENGY-EMT-3=9MEV'23";
ERED 3ITELIT O X O IEIE

- ENGY-EMT-LAB=(11MEV'21',11MEV'22',9MEV'23);

® UNIT ~—&fHsE
-D2196, D2197, D2198 : (ARB @Data) (JFGm CIZHERL, (EIEREE)
-D2195 : (% @ERS-PRJ)

® UNIT&IE (D2516, E2545)
%5l : DELTA-ASTR-SFCTR (B*EV) % (EV*B)IC (Hiffld 0 ,see D2506)

® DATA1,2 i/, THTL-1. -2 & (D0377, D2528) <>
-D0377 : DATA1, DATA2 %c 21 X > k& 3B
- D2528 : DELTA-THTL-2 : THTL-2(Type F)/A D TR DML ENH 5,

® D& IEMiscellatious)

-D2054 : I A : 1.7e12PPS (+3kiF T\ %) -> 1.7E+12PPS
-D2539 : 2 A : HENDEL ECF—#{£1E : 7.1e+3PPS -> 7.1E+3PPS

-D1737: X A : Heading 7372\, HENDEL THAZ L, {EIE L7, UNIT{EIER (HifldH
» . see D2506)

-D0514 : 2% 22— FMEIE : PHQ=INTNSTY-GAMMA,LARMOR-FRQNCY'2',G-FCTR);
> (2 A2 MEB L OFHOMEER & L)

D0495 : %%t = — NEIE : EXC-FUNCT & ANGL-DSTRN, METALLIC-FOIL (=t 4 >
M)

-D0546 : I 2 : +WSC'2' % SPKC'2'iZ, INC-ENGHY-LAB % INC-ENGY-LAB |ZEIE<
a— RETIE>, &5, SCR-PARA(Type F): A SCRA O 22— NI & Fiia st
-D0495: T % : PHQ: DSIGMA/DE % EXC-FUNCT (2, LEG % ANGL-DSTRN (Z, BAC:
METALLIC-FOIL % = # > ME<=— RETIE>

-D0377 : = 2 : CHM:NACN % X'10'+"NACN"(Z < z=1— F4E | >, BAC: CARBON % C
IEIE< z— RETIE>

-D0356 : I A : EXC-ENGY Hlf (RESN-ENGY 132D % %),

%72, Heading] T, POLDELTA-POL % DELTA-POL [Zf&1E < =1— RETIE>

-E2236 THTC-MIN,MAX % THTC=X[ZDEG; IZfEIE<=— RETIE>
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-D2532 : = A : HENDEL | TASHhI A K& Qi HEHMETE
-D0858, E0886 : I % : DEFORM-PARA # DEFM-PARA;ICEIE< = — RETIE>

4.4 FEOTH

FEEOHHNCB L TIE, 41205 4.3 TRAZRBEOMRZFRFOLENRH Y, HFIZBEM -
BIETE 2N DONRH 5D THEENPLETH S,

® HEo— FOFEEIEROEL

AEE 2 — ROEFIERORTIEZOW TR Z 2T 5, LLTOFIRIE=a A k& LTGE
T 2MmA TS, [ZMET]

(DI H <V RUREE>
® INSTITUTE @i s d
3CPRBHN (D2512,D2562, D2526, D2549, E2580). 2JPNOEC (D2548), 2SPNIEM :
(E2557), 3CPRUCA (E2568R), \ 31t EXFOR TlI&$k# &, NRDF §E&117 v 75
— MFH
® REF (Journal) DHHEG
PTEP (D2539)

® 7213 [hiv| OB
KiAE 83ZR (D1301), THTC EEFED %Gk
277UUB. 278UUT % % 283CN (D2542). 277NH (D2054). 278NH (D2055).
2921V, 293LV (D2538), TX sk

® TR 14 THAL| ORI

- D2488 : ENGY-EMT -% ENGY-EMT-CM (= (TYPE F #iii %k P9015)

- D2487 : DELTA-RESN-WDTH DO HA7IZ EV 280 CHrii sk P9015) [Zkast]

- D2411 : Unit of YLD : % should be acceptable

- D2262 : ENR [, ERS-PRJ R HRE L 72 EAL (% & EV)

D2546 : Typo: INC-ENGHY-LAB % INC-ENGY-LABZ <=— FiTIE> ;

SCR-PARA(Type F) ; A SChifT O 22— RIZD & Fllasktd

-D0366 : UNIT R, G/CM**2 % %

(2 HE 4 <F B>
® HTHLE Gk
- D2488 : ENGY-EMT-CM =#%kfiti [Hf7] FElRTR/LF—
-D2319 : DELTA-THTL=#&ffi [HA7] LR iEELA
- D2539, E2557 : Z % Z-EMT TXék
- D1286 : N-MLT(Type H) % MLT |Z{&1E
-D1588 : DELTA-THTL-2 O IZ &+ T, THTL-2(Type F) % %4k,
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- D0356 : DEFM-PARA-4 % TYPE F (2 %8d%

® i/ - BRI B L7 [ 2 T]
- D2217 : ENGY-EMT-LAB-MIN 7% F B2, BEfFO ENGY-EMT-LAB 252k
- D2213 : DELTA-DSIGMA/DOMEGA 78 F B2 f#E\, DATA &7 o 3 UIZFER

(3)1H H 4 <H AUfEE>

-D1286 : N-MLT(Type H) % MLT (Z

-D0858 : DSIGMA/DOMEGA (REL) % RUTH-RATIO (NODIM)(Z < Type-H {&1F > <
UNIT {&1E >

4.5 FHFERE L LB

AR & LT3R D BZB L T O#Y THh 5, THEIUTRE OBLH & ik
T2, WINbREET —XIIREEOETETHD, [EHRE]
D1378 : ?~—7 NhEFTICH 5,
D1301 : = 2/ A VEHNEIRARE, REEm S5 [EE]
D1286 : Efqat : DATAXEMEA Y (7272 LAREE)
D0495 : JFim L2 RAT], KRG E 2 A > Mu, BREKOZRBET OV TIE [ERiT]
D0496 : MIX % ZMET - /¥ <ZEst - (RE >
D0377, D2219, D2227, D2227, D2228 : NACN =t— R4 CHM OFiRIFIE L )s 2
E1921R : EXFOR HEf (D4149) (2L Y. EXFOR TIZHIF#. NRDF TIlI{RE1 5,

5 BbVIZ

LAEFEIIH LW NRDF =5 ¢ 2 £33 —F 4 V7V AT AOFERRIZ DN T, EFBEOEY
FEN 1L ERHS>T LESTO RN EEARLTETITEEL o T, VAT MME
D FEHZ DWW TIFBEICIREE DA NRDF /EEHSOHRE1,21I0FE L D= b D% FiffEs L
77

T AK—T 7 A VEFCHRE SN BEIZ OV T, ¥ NRDF =5 ¢ Z B OB LGk &
L COFIEMAZ%5E L, %72 BIB, EXP, DATA Ot 7 2 3 L AZOWT, FEEEO#RE(3]
272 BUME A OFRSCERIEO I 7 TV BN /%E L CREBE L 72,

ZORER, ZHOMEZFHIHIE Uz, [ZERET] B X O<HH > 30T b7 REITS
BOREEMLEE T HBEE R LTV D,

Z D) LIFERE I Sz [EIE, INL [, ENR %, ERS-DET [, ERS-PRJ
&8, MONTR-RCT /&, TTY HNi7[E&E, MLTPL &, J-PTY &, DATAL2 BIETH
ST, BHEITHT-IZ, Proceedings [ME, HWMFZEHT=— RRIE, #rl=— FRE, PHQ
ARiL, ENGY-EMT [, none=none @, THTL - THTL - NGY-EMT-LAB #/) * &
KA TIRE, OMP [#i8, Legendre f##%[H#8H, UNIT ~—[fE, WHREZHOLCL
7=
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Z D 24F# D NRDF v 2% —7 7 A WONERGEEDIEHEIC L - T, JCPRG {E¥EHSIC X
~T HENDEL #FH L Ta—F 427 &Ni= NRDF ~ 2% —7 7 A MG EN LB D
MEIXIEEHH S T b EE 2 b5, 5%ITZh D OMERG L, # NRDF =7 « ¥~
AT AOWBICHERY #ieZ ENAENNIHETH D,
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Appendix

The notebook or memorandum of our NRDF working group for the year 2017 is availabe
in a textfile, about 600 lines. It records the errors from check program and categories of
problem solving for each data entry or paper of experiment. Please contact us if neccesary

it. (e'mail: tkatayama@hokusei.ac.jp)
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Cross section measurements of charged-particle-induced reactions
for medical radioisotope production

BB R FERF R F R

Bl EFE, 0T RILY A FrRlO—
LEERFARFREET SR

W BBX. VA — RIL VILAARZIL, WNHE BBX
BB ARFIEFY

RO EE
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Faculty of Science, Hokkaido University
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Abstract
We systematically study production cross sections of medical radioisotopes by
charged-particle-induced reactions. The experiments were conducted at the RIKEN
AVF cyclotron under the international collaboration with researchers in RIKEN and
ATOMKI. Our experimental activity in Japanese fiscal year 2018 is presented in this

report.

1 EL®HIC

RIS FEBRTHE SN D KSWHEREZ CREORER (BT —%) X, B InBHosaksd, #H
2. L¥ BEREDEZLDAHTHRHINTWVWS, 2O X5 BIGHIFIZEWTIX, HER EICFEE
UCTWALEMIZET 2T — XA BNEFICHEEREEHZRE LTS, LrL, ZEMKDOET —X
. INEFTIAKIRFREINTETEVWE DD, EERIFIZE > TOEIKIZHENDDH D, K7ZH
BINTVWARVWT RIVF —HE R B FHET 5,

A, BRZ BN Z R AV N T WS, Zlid, BEFERE T2 W Y hr v
Wik (PET) ®H—N1IC K 2N ERRE (SPECT) 2T, EIZAHV~fEpnAwLeNnG, —
F. BRI, AUSRIZIRS T, "= TV 7 7R HHINT WS, ZDLS 0Bk
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EEIZBIU TR, B, BUHRROBEP Z O T AV X =238 5720, FRIZIE U 72 2 o
HIRPEEL 05, /2, HEMNHINTOWAEMEDMIE, XD BEOEHEIRL, ROFHWF
EOMENMZTHED SNTED, TNTNOFEITERD MU 2 EREICET RN BETH 5,

ZZTREAZDIN—TTl&, EFEHBEGERRR RO 2 QBG4 512 B9 2 Wi o /i 22 e
ZEMUTE 2, AT, 2018 FEITHEM L 72 EBRIZDOWTIRE T 5,

2 RROBME

AERSOGETIHRERIE B L Tk, FEBRTFIEE UTHEBDOH L. BEHEE. BEHMbE, 72 <#iandt
EEAW, EEEEX. BRoSREEE2ERNS LT, ~EOMBER ¥ —LRBEICE D, EHD
IANF—IZHT 2WEEEZIGT 5 HiETH S, M LiE, MR 17— ARk b &EHEZ
BT R 2 FETH 5, 01T, AU i, BEHb U 7z@ @8 TR U 72 G R D
FREERHZ I 2 T MO T3V F — % JIE U, K4S 72 0 O GHIlT 5 2 & TR Mk
DEFEZ RS2 FETH L, INSDOFEEZMAGLES LT, —[EORE T, HEEOHBEHME
RIS 2 BOCKT IR Z UGS 5 2 2 TE B,

2018 L, FALZEMISEATD AVE B 71 b > & v, AR RSO I i R LBk & 1 7 1 HE
U7z (K1), ZT0o DEBROMENTISMGERIZED TEH D, RIKEN Accelerator Progress Report T®D
W [1-3] . Pl LTHK 4 LTWwd,

£ 1: 2018 FEEIZHEM L 7= R —E

FheEH Ry BT AERRATRE AR BB MR 25 30k

20184E6 A  9Nb ! 93m\[o [1,4]
2018 £ 9 4  ™'Er o 169y, 2]
89y d 897r [3]
2019 4E2 A 19Tm e! 169y
natyy/ o 186,188
201943 H  9Tb d 159Dy
natzn d 68Ga

3 F&&bH

MTAE, Bk A ZERHEEICHVSNTE D, TNSDERARERMKIGIZDOWT X 572 558
BB THD, I T, BMADIIN—TTlE, MER T APINT & 2 Bk4 72 AERE D Az Bl i W i
ZRMANCEF L T W5, 2018 L, BULFEMZEATIZ B WTE THOEREZT> 72, 2 I THES
N7 —REAWSZ LT, BRSO RN D D RE RN ARD D70 WA EGEFE % TR 5
ZEMARRIZR D, SERBME L CRIEMZBHBENE 2175 Z & T, EESEFIZEBL TV <,

A
KAFE D —¥B 1% JSPS BHFE 17K07004 12 & 2 B Z2 21T CT\WE T,
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Report of the workshop on “nuclear astrophysics focused on the

nuclear database and the synthesis of the heavy elements”

AMRER T JRFEERIET — & _X— 2 5e st o & —
Aokt ELH

Nuclear Reaction Data Center, Hokkaido University
Masaaki Kimura

Abstract
I report the workshop on the “nuclear astrophysics focused on the nuclear database and
the synthesis of the heavy elements” co-organized by JCPRG on Mar. 6-8, 2019 at
Hokkaido University.

1. DEORT

JRFARZ B, FHWEL, RKOCBUAL, TS, FRFYEHEDO RTINS DB A FF
OFHEYEEE RS (FE) 13, 2008 O ELK, R IIRFICEE R E & 5 EIC
AT BRI T — 7 a3 v 7« RS BB LTV ET, 2014 AR ICIXRROCY:
RCNP OX{EZ= T TR LTz [FHEMELOBUR S5k 27—~ & T 50T, ik
TEIBFIE S BAME~DFRVEEN 5 £, 0% [iEERK . [X MRIKE LHEERK] &7
—<\ZEN. KX B, BYLEEfT 22 & L CORIEBEO RS ERCE L Lz, 444
BRI TR G TA~DIET — 2 DA X7 Neffilid s & L bic, EAOE I n—712k b
e BEICFRARMIEEORELZ L C, 7 —# LEILELK] 27—~ LIogEan
REINE LIz, ZOBRIC, T —# 0B OiE8 2 X2 HitE L CTE 7oAt % — (JCPRG)
WCHAEDEKD DV . Z ORGSR, ARERFAW MR ICHBNT 3 HEO AR TARY —
7 vay TERRELE L,

WKDOU =7 v a vy TDRAZA N> T, SEIOHIES T H A5 B OREHINIEE I
are—Fe LTy vay A+ O - EITRELTTWeEEE LK,
v va VEREEIL, TR-process & bzt b, TR #2550 (BEICR/ME 0 2P dRIEL) |,

R FRZ2 520 (B oo R IE B EIR BB =) |, [FEBEWEICB T 28T —4% (Ot
RO y R | T MBI DT — % (B3 e i g i) |, [E
TR T 2 (RS 0~ D 4y TR AE ©) L TBRA 08T CF, 2 Ehot vy v a U T,
SBOVE 22— 5 WIIERFTOUFERI I - #am TE DL D 25 OMFFRHZRIT £
L7z, T2 FWEHE D72 D short presentation, IR A X —F v g o Tlid, 94 DHETF -
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B GEE I D DIGENH Y £ LT,

—WEEED GW170817 HERDA /37 M bdbh o T, HnRAER L 2 & R oEITHuL
BB R A ORI TOERIT. KW B0 F L7z, 0ZE O L L0 g0
KB DB R 2 A EEN b D EFHIXIRFRIEN Y ZFO b DO TR, T OHMEIC
£ 25 F CRESE & OBV ER - HEIAQIAEEICRY 9, ZoRICBW T, T -
RICEH - R EE 0 = F NIRRT o 5 SRR e P Fe 5% 12 B 5~ 2 AR AL BRAR~ D FEK |
FEMRA 72 A8 ZAVE TUL RIZHEZREROFICA O N Z L id, REFHERERRIE 7L
SZ2FET, T2 TERLSE2) eVl MIETAIRFTOBER L ES L E 2 —#HND
/D2 EMTE, BFRIIREICE > THORERFEEZ T 25 Lo TV b D L iEE
LET,

MHEEX, 7VTHREZRLCREL CEEFHEMRICET V-7 v a v,
OMEG15 HBAEIIL K7 54 b OBMEG TRSITKATZARNREOT 77 4 BT 48
RKWNZENEND -2 L bR TEE £T,

2. e DO
A by 7 =% LEGFEREME T LT 2T HBEEENTFEE
PAfEH : 2019 4+ 3 H 6 ~ 8 H
Bl - ALifRE KT P ASii sl
FfeE Qi) - FHEYIEE RS, AWERERY R ERIST — % X — 256 %
v %— (JCPRG)
TR . RIS % —(RCNP), HKEFEZREF7EE % —(CNS), EZXK
XHNNAOD) ., BMFEEEAIE 7 v 77 AGTHEMS), KEK FiYtR 7R %t v & —
(WNSC)
ZE - K75 4 (N 2 A5 ENSS)
B . 2 THEITN T 7 05H,  JCPRG XD B 30 7 H &Lt
HEEA - REEE (RE : NAO)., JIHm&E®R (oK) . FHEVEILE (REKX) . PR
= (D . iR (CNS), FJIHEA (QST) . A#kdE (PEF) . <FHEEARRS (B .
RUEEEM (BT . TZER GRITR). BN (BEAP) . FAFOE (NAO) . Firdd i
(AED . AfRErE (BB, 18ESE (RCNP)
FEREA R SY - B RF(WNSC/KEK), JIMHER (RK) . FEELE (FER)
IfERERARE - AHE (JCPRG/ALK)
WREDOT T T _—
http://research.kek.jp/group/wnsc/workshop/ukakuren18/index.html

#fff(Aknowledgement)
AW DOBRMBEIZ S 720 . BiinWielonia Rt v % — 8 KO KR T B IF ST O A
K7« PD » ARG T L ET,

,36,



@B MRE

Participation Reports



Report on the 2018 Technical Meeting on International Network
of Nuclear Reaction Data Centres

SINGH Jagjit
Nuclear Reaction Data Centre, Faculty of Science, Hokkaido University, Sapporo,
060-0810, Japan

Abstract
In this report, the contents of the 2018 Internationl Atomic Energy Agency Technical
Meeting on the International Network of Nuclear Reaction Data Centres held at the
Global Centre for Nuclear Energy Partnership, Bahadurgarh, India from 1 to 4 May
2018 are discussed. This meeting aims to discuss the various statistics, manuals and
dictionaries, compilation needs, quality control, coding rules as well as software and
dissemination related to the EXFOR compilation.

1 Introduction

The 2018 - Internationl Atomic Energy Agency (IAEA) Technical Meeting on the International
Network of Nuclear Reaction Data Centres was held at the Global Centre for Nuclear Energy
Partnership (GCNEP) in Bahadurgarh, Haryana, India from 1 to 4 May 2018 [1]. The meetings
of this network are held every year and with full meetings involving center heads and technical
staff bi-annually. The 2018 meeting was attended by about 20 participants representing different
Centers from the eight Member States (China, Hungary, India, Japan, Korea, Russia, Ukraine
and USA), two International Organisations (NEA, TAEA) and also a participant from Kazakhstan
(for participant list see Appendix I). Main topics of the present meeting were annual reports of
different centers, various statistics, manuals and dictionaries, compilation needs, quality control,
coding rules as well as software and dissemination (for detailed program see Appendix II). The
report is organized as follows: section 2 lists the objectives of meeting. Section 3 describes the
main topics of the Agenda. Section 4 presents the closing of the meeting. Finally, section 5 reports
summary.

2  Objectives

e Annual reports of Nuclear Reaction Data Centers.
e Various statistics, manuals and dictionaries related to EXFOR~compilation.

e Quality control, coding rules, software and dissemination.
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Technical Meeting on the

International Network of Nuclear Reaction Data Centres

1-4 May, 2018, GCNEP, Bahadurgarh, India

Figure 1: Group photo of participants NRDC-2018.

3 Main Topics of the Agenda

3.1 Opening

In the opening session, A. Saxena, Head of Nuclear Physics Division of Bhabha Atomic Research
Centre (BARC) welcomed the participants, and followed by the self introduction of all the partic-
ipants. The election of the chairperson was conducted and A. Saxena (BARC) was elected as
the chairperson.

3.2 Progress Reports

Progress reports from all 13 attending centers were presented by center representatives, where they
discuss their staff strengths, compilation, dissemination and other nuclear data related activities of
interest to the network.

3.3 EXFOR General

e N. Otsuka reported the statistics of transmissions, journal scanning and preliminary tape
checking. He reported that 521 new entries and 996 revised entries have been newly finalized
since the last NRDC meeting.

e N. Otsuka presented his analysis of compilation time (time of transmission - time of publi-
cation) for seven selected journals. Average time interval between the preliminary and final
transmission, for the period from May 2017 - April 2018, for all centers was also reported. It
was advised that this time not to be longer than reasonable time i.e. 2 months.

e N. Otsuka reported there was neither a comment nor a proposal on the draft of the EXFOR
reference paper (WP2017 — 07) from the centers until the end of 2017. It was concluded that
the ND2013 article (Nucl. Data Sheets 120(2014)272) should be cited by EXFOR users.

3.4 Manuals and dictionaries

N. Otsuka (on behalf of N. Soppera) presented the result of assessment on ambiguous REF-
ERENCE keyword coding form. It was concluded that the absence of the page number must be
indicated by including a separating comma for the reference types A, B, C, J and K.
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3.5 CINDA

N. Otsuka (on behalf of V. Zerkin) reported that automatic updates of CINDA database using
the EXFOR and NSR databases have been performed 12 times (from May 2017 to April 2018).

3.6 EXFOR compilation needs

N. Otsuka presented a summary of the EXFOR completeness checking for neutron, proton and
alpha induced reaction data performed by V. Semkova. It was reported that at least 3% of proton
induced reaction experimental works and 20% of alpha induced reaction experimental works are
still missing in EXFOR.

3.7 EXFOR quality needs

N. Otsuka reported the situation of english translation of the Russian articles published in FCY,
KSF,and ZTF, and asked the originating centers to add the bibliographies of English translations
missing in EXFOR.

3.8 EXFOR coding rules
1. N. Otsuka proposed two points as follow:

e Shall we introduce a new modifier when the quantity is for a natural sample divided by
the isotopic abundances of the target isotopes contributing to the reaction, or use the
existing generic modifier FCT 7
It was concluded to use FCT without introducing a new modifier.

e Shall we use the REACTION sum when the quantity is partial for unresolved two sec-
ondary energies from several product nuclides ?
It was concluded that the process code X will be used without REACTION
sum.

2. N. Otsuka also proposed

e Need of indicating a fragment separator for separation of reaction products under DE-
TECTOR ?
It was accepted by all.

e Need of description for the use of a secondary beam originated from projectile fragmen-
tation under INC-SOURCE with a new incident source code FRAGM ?
It was also accepted by all.

3.9 Tools for Compilation and Dissemination

1. S. Taova presented that the EXFOR Leaflet was revised as per comments from the other
centers since the last meeting. It was proposed that for publicizing the EXFOR, leaflet can
be distributed and displayed at relevant conferences and notice boards.

2. G. Pikulina reported the new upgrades in InpGraph. It is possible to generate DATA section
and COMMON section of a subentry completely by the digitizer.
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Figure 2: Sessions in progress during NRDC-2018.

3.10 Other topics covered

e T. Zholdybayev reported progress in EXFOR compilation at his institute. He discussed
the possibility of digitizing data from the the preprints and logbooks for updating the seven
existing EXFOR entries.

e B. Pritychenko provided a review of compilation effort in the Area 1. He also explored the
EXFOR compilation HISTORY field for 2012-2016 time span, and provided a rough estimate
of individual productivities in the NRDC network.

4  Closing

N. Otsuka proposed the dates and places for the next technical NRDC meeting (Vienna, Austria,
9 to 12 April 2019) and the next full NRDC meeting (Vienna, 2nd quarter of 2020), and they were
approved. A. Saxena made closing addresses. S. Taova and N. Otsuka thanked A. Saxena
and D. Raj for their excellent local arrangement.

5 Summary

The results of the discussions were summarized in 23 conclusions and 83 actions. For details see
the full proceedings of the meeting [2].

Acknowledgment
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support provided by organizers of NRDC 2018, are gratefully acknowledged.
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Annex. I: List of participants

Country Name Affiliation
Austria N. OTSUKA Nuclear Data Section (NDS), Vienna
China J. WANG China Nuclear Data Centre (CNDC), Beijing

Z. GE CNDC, Beijing
France K. SUYAMA Nuclear Energy Agency Data Bank (NEA DB), Paris
Hungary S. TAKACS Nuclear Research Institute (ATOMKI), Debrecen
India D. RAJ Bhabha Atomic Research Centre (BARC) , Mumbai

A. SAXENA BARC, Mumbai

U. KANNAN BARC, Mumbai

B. K. NAYAK BARC, Mumbai

G. MOHANTO BARC, Mumbai
Japan 0. IWAMOTO Japan Atomic Energy Agency (JAEA), Tokai

J. SINGH Nuclear Reaction Data Centre (JCPRG), Sapporo
Kazakhstan T. ZHOLDYBAYEV Institute of Nuclear Physics, Almaty
Korea S. C. YANG Nuclear Data Center, KAERI (KNDC), Daejeon
Russian Federation V. VARLAMOV Centr Dannykh Fotojad. Eksp. (CDFE), Moscow

S. TAOVA Centre of Nuclear Physics Data (CNPD), Sarov

G. PIKULINA CNPD, Sarov

M. MIKHAILIUKOVA  Russian Nuclear Data Centre, IPPE (CJD), Obninsk
Ukraine O. GRITZAY Ukraine Nuclear Data Centre (UkrNDC), Kyiv
United States of America A. SONZOGNI National Nuclear Data Center (NNDC), BNL, Upton

B. PRITYCHENKO

NNDC, BNL, Upton
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Annex. II: PROGRAM

May 01 Tuesday

09:30—09:40 Welcome address by A. Saxena

09:40—-09:50 Introduction from NDS by A. Koning via Skype

09 :50—10:00 Self-introduction by All

10 : 00 — 10 : 05 Annoucement by D. Raj

10:05—10:35 Introduction to GCNEP by A. Sharma

10:35—11:05 Introduction to the IUAC New Delhi by D. Kanjilal
11:05—-11:10 Election of chairperson, adoption of the agenda... by N. Otsuka
11.10 — 11 : 30 Tea/Coffee break

Progress Reports

11.30 — 11 : 45 ATOMKI (Debrecen, Hungary)

11.45—12:00 JAEA (Tokai, Japan)

12.00 —12:15 CNPD (Sarov, Russia)

12.15 —12: 30 UkrNDC (Kyiv, Ukraine)

12:30—14:00 Lunch break

14:00—14:15 CDFE ((Moscow, Russia)

14 :15—-14:30 NDS (Vienna, Austria)

14:30—-14:45 CJD (Obninsk, Russia)

15:00—-15:15 JCPRG (Sapporo, Japan)

15:15—-15:30 NDPCI (Mumbai, India)

15:30 —16: 00 Tea/Coffee break

16 : 00 — 16 : 15 NEA DB (Paris, France)

16 : 15— 16 : 30 KNDC (Daejeon, Korea)

16 : 30 — 16 : 45 CNDC (Beijing, China)

16 : 45 —17: 00 NNDC (Upton, USA)

May 02 Wednesday

EXFOR General

09:30—-09:40 Transmission statistics since NRDC 2017 meeting by N. Otsuka
09:40—09:50 Status of new article compilation by N. Otsuka

09 :50—10:00 Journal coverage (scanning of new publications) by N. Otsuka
10:00—10:10 Completeness checking for articles in JEL by S. Selyankina
10:10—-10:20 Statistics of review & finalization of preliminary tapes by N. Otsuka
10:20—-10:30 Correction of entries in Feedback List by N. Otsuka
10:30—10:40 Other actions by A. Saxena

10:40—11:10 Tea/Coffee break

Mannuals and Dictionary

11:10—11:20 Revision of LEXFOR Multilevel Resonance Parameters by N. Otsuka
11:20—11:30 Revision of EXFOR. Formats Manual “Reference” by N. Otsuka
11:30—11:40 EXFOR Formats Manual ”BIB section” by N. Otsuka
11:40—-11:50 Expansion of the status code SPSDD by N. Otsuka
11:50—-12:00 LEXFOR “Thermonuclear reaction rate” by N. Otsuka
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12:00—12:20 EXFOR Formats Manual Reaction specification by N. Otsuka
12:20—-12:30 Ambiguous REFERENCE keyword coding forms by N. Otsuka
12:30—12:40 Other actions by A. Saxena

12:40—-14:00 Lunch break

CINDA

14:00—14:10 Status of CINDA database by V. Zerkin

EXFOR Compilation Needs

14:10—-14:20 Compilation of articles with priority by N. Otsuka
14:20—14:30 Compilation of articles from completeness checking by N. Otsuka
14:30—14:40 Completeness checking for neutron induced data by V. Semkova
14 :40 —14: 50 Completeness checking for proton induced data by V. Semkova
14 : 50 — 15 : 00 Completeness checking for alpha induced data by V. Semkova
15:00—15:10 Pn values adopted in Rudstam’s review (1979) by N. Otsuka
15:10—-15:20 Delayed neutron energy spectra measurements by V. Semkova
15:20—-15:30 Other actions by A. Saxena

15:30 — 16 : 00 Tea/Coffee break

EXFOR Quality Control

16 : 00— 16 : 10 Pending corrections by N. Otsuka

16:10 — 16 : 20 Duplications by N. Otsuka

16:20— 16 : 30 English translation journals from USSR by N. Otsuka

16 :30 — 16 : 40 Detection of obsolete data type code EXP by N. Otsuka

16 :40 —17:00 Other actions by A. Saxena

May 03 Thrusday

EXFOR Coding Rule

09:30—-09:40 Deletion of publication year ... by M. Mikhailiukova
09:40—09:50 Coding of VMU/MUPB by S. Taova

09:50—-10:10 Cross section per equivalent quantum by N. Otsuka
10:10—10:30 REACTION sum by N. Otsuka

10:30—10: 50 Coding of fragment separator (FRS, PRJFS, by N. Otsuka
10:50 —11:00 Other actions by A. Saxena

11:00—11:30 Tea/Coffee break

Software and Dissemination

11:30—11:50 INPGRAPH3.4 by G. Pikulina

11:50—-12:00 EXFOR Leaflet by S. Taova

12:00—12:30 Recent development of EXFOR-ENDF-CINDA... by V. Zerkin
12:30—12:40 Other actions by A. Saxena

12:40—-13:30 Lunch

13 : 30— Scientific visit (Inter-University Accelerator Center, New Delhi)
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May 04

Friday

Other items

09:30—09:
09 :45—10:
10:15—-10
10:45—11:
11:15—-11
Closing

11:40—11
11:50—-12:
12:50 — 13

45
15

145

15

1 40

: 50

50

: 00

Compilation of experimental nuclear reaction data... by T. Zholdybayev

Report Existing and upcoming particle accelerators in India by A. Saxena
Technical aspects of compilation and dissemination of the U.S... by B. Pritychenko
Perspectives on basic nuclear cross section measurements... by U. Kannan
Tea/Coffee break

Dates and places of next meetings by N. Otsuka
Review of actions and conclusions by A. Saxena
Closing address
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Report of the 9th Workshop on Asian Nuclear
Reaction Database Development

DAGVADORJ Ichinkhorloo, AIKAWA Masayuki
Faculty of Science, Hokkaido University

Abstract
The 9th workshop on Asian Nuclear Reaction Database Development (AASPP2018)
was held in Gyeongju, Republic of Korea, from November 12 to 15, 2018. The 30
participants of the workshop from 8 countries gave presentations of their EXFOR
compilation activity and own researches on nuclear data. A brief summary of the
workshop is reported.

1 Introduction

The 9th workshop on Asian Nuclear Reaction Database Development was organized by Nuclear
Data Center, Korea Atomic Energy Research Institute in cooperation with the International Atomic
Energy Agency (IAEA). It was held in Gyeongju, Republic of Korea from November 12 to 15, 2018.
The 30 participants in total came from 13 cooperating institutes in 8 countries, Austria, China,
India, Japan, Kazakhstan, Korea, Mongolia and Vitenam (Fig. 1).

The purposes of this workshop are to promote the EXFOR compilation activity in each Asian
nuclear data centre and theoretical and experimental nuclear data researches among the partici-
pants. The main topics of the workshop were:

Nuclear Data Activities in Asian Nuclear Data Centers

Progress in EXFOR Compilation

Development of the Asian Nuclear Reaction Database Network

Nuclear Data Measurement and Experimental Facilities

Nuclear Data Evaluation and Validation

In the workshop, 24 presentations related to the topics were given by the participants. Questions,
comments and discussion among the participants were followed. In this report, a brief summary of
the workshop is reported.
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Fig. 1: Group photo of the conference

2 Sessions and presentations

There were seven sessions in the workshop as listed in Table 1. The first session was devoted to
the EXFOR compilation and the others were for the presentations of the participants.

The first session was called "EXFOR session” and held for one and a half days. In the session,
we compiled several papers and discussed related technical problems.

From the afternoon of the second day, the sessions I-VI for presentations of the participants
were started, following the welcome address of Dr. Young-Ouk Lee (KAERI). In the session I,
there were five presentations mainly to introduce compilation activities in IAEA and Asian centres
of China, India, Japan and Korea. In the session II, five presentations on nuclear data researches
of participants were given. The session III in the third day had three presentations on theoretical
and experimental researches on nuclear data. The session IV was devoted to the presentations
of Korean participants. In the session V, the experimental activities in Japan and Korea were
reported. The last session had four presentations related to their theoretical activities and software
development. In the last day, there was a facility tour in a proton linear accelerator (KOMAC)
and an excursion in Gyeong-ju city.

The more details of the workshop are summarized in the proceedings [1].

3 Summary

The 9th workshop on Asian Nuclear Reaction Database Development was held in Gyeongju, Repub-
lic of Korea, on November 12-15, 2018. The total number of the participants was 30 from 7 Asian
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and 1 European countries. The participants gave presentations on compilation and nuclear data
research activities. The workshop was satisfactory to the participants and successfully finished.
The next workshop in 2019 was proposed to be held in Almaty, Kazakhstan.

Acknowledgment

The authors are grateful for the financial support from the Nuclear Reaction Data Centre (JCPRG),
Hokkaido University to attend the workshop.
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Appendix

The programme of the workshop.

Nov. 12

10:00-18:00 EXFOR session
Nov. 13

10:00-12:00 EXFOR session (Cont.)

12:00-13:00 Lunch

13:00-13:50 Registration

13:50-14:00 Opening & Welcome Address, Y.O. Lee (KAERI)
Session I. Chairperson: C.S. Gil (KAERI)

14:00-14:20 Compilation and dissemination of fission product yields, N. Otsuka (IAEA)

14:20-14:40  Activity of nuclear reaction data in JCPRG, D. Ichinkhorloo (JCPRG)

14:40-15:00 Status of EXFOR activity in India and evaluation of neutron induced cross
section, V. Devi (IET, India)

15:00-15:20 EXFOR compilation at CNDC and systematics of thermal neutron fission
cross sections, J. Wang (CIAE)

15:20-15:40 EXFOR compilation and nuclear data measurement at KAERI/NDC, S.C.
Yang (KAERI)

15:40-16:00 Coffee break
Session II. Chairperson: N. Otsuka (IAEA)

16:00-16:20 Evaluation of photonuclear cross sections at KAERI, Y.S. Cho (KAERI)

16:20-16:40 Mass yield distribution in the 232Th(n,f) reaction based on the "Be(p,n) reac-
tion, H. Naik (BARC)

16:40-17:00  Study of nuclear reaction *!Pr(~,2n)3Pr and 4'Pr(y,pn)"Ce induced with
bremsstrahlung end-point energy in the range 50-70 MeV, Nguyen Van Do
(VAST)

17:00-17:20 KAERI neutron time-of-flight (nTOF) facility - introduction and current sta-
tus, J.W. Kim (KAERI)

17:20-17:40 Development of 9 MeV electron accelerating tube for radiotherapy machine,
M.W. Lee (DIRAMS)

18:00-20:00 Welcome dinner
Nov. 14
Session III. Chairperson: G.N. Kim (KNU)

10:00-10:20 The first unbound states of mirror 9B and 9Be nuclei in the complex scaling
method, M. Odsuren (NUM)

10:20-10:40 Refraction effects in the a and 3He scattering on light nuclei at energies about
50 MeV, T. Zholdybayev (INP)

10:40-11:00  Analysis of the 160(p,pn)150 reaction using the CDCC method, D. Ichinkhor-

loo (JCPRG)
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11:00-11:20 Coffee break
Session IV. Chairperson: Y.S. Cho (KAERI)

11:20-11:40  The status of nuclear data measurement in KNU G.N. Kim (KNU)

11:40-12:00 Neutron Data Production System, S.W. Hong (SKKU)

12:00-12:20 Development of a semi-empirical model for calculation of fission product yields,
J.H. Lee (KAERI,SKKU)

12:20-14:00 Lunch
Session V. Chairperson: T.Y. Song (KAERI)

14:00-14:20 Systematic study on charged-particle induced reaction for medical radioiso-
topes production, M. Aikawa (Hokkaido Univ.)

14:20-14:40 Proton induced reaction cross section of natW with proton beam of 45 MeV,
Nguyen Thi Hien (KNU)

14:40-15:00 Measurements of cross-section for the theranostic radionuclide 67Cu, J.K. Park
(KAERI)

15:00-15:20 Measurement of neutron capture yield and average capture cross section of
Dysprosium isotopes at J-PARC, J.E. Lee (DAU)

15:20-15:40 Coffee break
Session VI. Chairperson: M. Aikawa (Hokkaido U.)

15:40-16:00 Laser spectroscopy and atomic structure calculations for nuclear properties,
D.H. Kwon (KAERI)

16:00-16:20 Theoretical study on the production of new neutron-rich isotopes in multi-
nucleon transfer reactions, M.H. Mun (KISTI)

16:20-16:40 Validation of thermal neutron scattering cross sections for heavy water based
on molecular dynamics simulation, H.L. Hyun (KAERI)

16:40-17:00  Visualization of fission product yield by NDPlot Y. Jin (CIAE)

17:00-18:00 Closing session

18:00-20:00 Dinner
Nov. 15

9:30-12:00 Facility tour: proton linear accelerator (KOMAC)
12:00-14:00 Lunch
14:00-17:00 Sightseeing in Gyeong-ju
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EXFOR 87—V < 3v 72018 5
RUIAEA A V49—V 2y TOWmE
Report on the EXFOR Compilation Workshop 2018
and the TAEA Internship

BB RFE ¥R

% H A

TADA Tetsuaki

Faculty of Science, Hokkaido University

Abstract

We report on the workshop on the EXFOR (international EXchange FORmat of
nuclear reaction data) compilation, 22 to 25 October 2018, heald at the Interna-
tional Atomic Energy Agency (IAEA), Vienna, and the IAEA Internship program,
from 2 November 2018 to 31 January 2019 worked at the IAEA Nuclear Data Sec-
tion. The main agenda of the workshop was compilation of Fission Product Yields.
The author’s subject in the Internship program was to finalize 69 Japanese EXFOR
compilation entries that the Nuclear Reaction Data Center: JCPRG, Hokkaido Uni-
versity, is in charge of and to revise the existing Japanese EXFOR entries in the
EXFOR database.

1 FLC®IC

RO RIET — X+ >~ & — (Nuclear Reaction Data Centre: NRDC) I&, EBE /1B
(TIAEA) £D® £1Z, & NRDC OEBILFEIZ L 23y b7 — 27 ZHE L TV 5, RO FEKIG
FERIR NGRS CHE S NG FERR T — X 1. % NRDC I & > TUEE X 71, EXFOR (international
EXchange FORmat of nuclear reaction data) &IFX4 & Hi@ERITHE> TEREFEI N T, IAEARET
EXFOR 7T —&ZRX—Z2 L UTAHINT W5, TEXFOR I —2 ¥ av 7'2018] Xikid. [AEA 2°E
9 % Consultants’ Meetings(CM), Coordinated Research Projects(CRP). % L T NRDC Meeting
WZEWTHEDEZED H o725 DTH S (The Workshop is to be held when the requests are made in
order to discuss specific topics raised at Consultants’ Meetings, Coordinated Research Projects and
NRDC Meetings[1]) . GRIDY —2 > ay FI2E1F 5 FEREBEIZ, Fission Product Yield (FPY)
DT —XBFFHBHE L 72 DTH o7z, TDT =¥ ay S ER\\WT, FHIXIAEA DT VX —
Yoy ITusIn 3aH) KHBMUEZ, ZO/METIE. EXFOR KT —2 > av 72018 DA
KINRNE, RS Y R—=2 Ty TT0s T L [2] TEENEBRIZIT R > GBI OWTHE T 5,
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2 EXFOR #4837 —7 >3y 72018 85I E

EXFOR %7 — 2 ¥ av 72018 2ild. 2018410 H 22 H2 5 25 HX T, 74 —> D JAEA K
Weirbiz, 7—22ay TOSMEFIZ 2 /T, 374D 1ETY7 (HER24, hE3 4, 1 VK,
EVIN, AT AR UBRELHADE 8£) O Th o7z, EHEIET T 6 DS - ERRATERRI 12
o TETWVWD, RETIE, BHAEI N2 CM, CRP £ L T NRDC Meetings THE I LT Wz,
FPY OFEERT — X2z, ZMERRATOEASRZ, REFEROT OBERI RS Nz, A
RIS ST HIT IR T, FPY 2HAD EXFOR OFIF (S. Okumura), FPY ORSRAN OHE (B.
Pritychenko), CNDC (China Nuclear Data Center) O[>/ 7 b NDPlot (2 & % FPY D A[i{t (J.
Yongli), 1 > N2} 587 — X% & activation cross section #Hl7E (V. Devi), R-Matrix #7124
PR FERRT — X (S. Kunieda) 235 T N7z, 7z, CNPD (Russian Federal Nuclear Center) THi¥§
INTVWBT VXY —)b InpGraph & £k — ) EXFOR-editor D FIFEEH R (G. Pikulina)
DFH & GitLab % i\ 7z EXFOR O ¥ A5 AWEDRZE (M. Fleming) & & X 17z,

1: TEXFOR£Ex7 — 27 v awv 7 2018) HMA v N—

FPY ~OBME, HRE T2 X Lo e Lk e THEE>TH D, EXFOR T —XRN—2
2B B FPY 7 — X D554 (completeness) & —EM (consistency) &, —EEEMEZHL TW5,
ROV —VDPEMALTETWE I H D, —HWEZROOITIE, REHR L OB, A
WOWEVPRARTH 2, SEDT—2 > ay STOREE LR E, #HL JCPRG CTOFPY 7 —
RDFFITENP LU TITE VW EEZT WS, b, U—2 Y ay 72018 DiEH#klE Nuclear Data
Section (#%7 — & J& NDS) ® Web ¥ 1 MZRARIHTWS [3],
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3 AV —ry 7O LDOHE

IAEA TlX. BADZEAT U TS OB P ZBITIN - 7= EERN 72 22 BB U, EEHERE P

HTOERBEEZRRT 2 (12— y T TarI 0] 2HRELTVS [2, 4], FHIE, ifior —
Zay FITMAT, 2018411 H2 HA S 20194 1 H 31 HOWE, IAEA DA VX —> ¥y T4
& LT, NDS @ Nuclear Data Services Unit CEMI N1 v EZ—> vy FTar7I 06 (37rH) 12
ZMUTz, FHOSM - IFEAFITILATO®EY TH S,

e HA®DEXFOR TV MY OB e (69 W)

— HA4DJCPRG BWEETREZ VNI —D5H, ] LROBESINTVWEZEDD
ARIUHED

— JAE EXFOR T b —DEIE, 5Efi, BARIZIEZ, REACTION code DIEIE, HALD
BIE, BUET — X DFHAMD, T — X EEROHIER, lT — X RBEDEIE%21T o 72,
(e.g. “2.123E+17 — “21.237 for an angle value)

o XEfEWHE A EXFOR T MY —DEILE
— BIEVY A MA®D 226 D 3 A > MEIE

o HiHl EXFOR T bV — 2 #HDERK (E2590 and E2594)
— ECEHEIE (E2594)

e EXFOR T Y —® NRDC v 7 —27 ~DE(F

— HROXE (PRELIM. E118, E119, E120, E121, E122, R029 and K018)
— B DS (TRANS.E117, E118, E119, E120 and E121)

B 2FRIZ2 I (Nov. 28-30)
— RALF—8— (FEEH) LTS

FEOERHO2HET, BEPBELTY M) —DU X MENDS D Web ¥4 ~ THEZTE 575
2019 4 1 AR R TIX JCPRG DHE 3 IFETHR Uz, 2o Ok - BIEMERICBEWT, KKK
(Scientific Secretary, Division of Physical and Chemical Sciences, Department of Nuclear Sciences
and Applications) 7* & EXFOR £EkD Gl 7V — L R E R R 2 Blb 5 72,

4 BbHYIZ

% [E D EXFOR %7 — 27 ¥ av 772018 xalk, EHNIZi/THb 5 NRDC Meeting & 132720,
IAEA 2" Ef#3 5 CM., CRP %L T NRDC Meetlng DEFFIZ L > THRINCHBEINZHDTH 5,
7—23ay 7D My I REFPY DT — Xk, HEXTHH, FED NRDC A U N—[HTREZX
nNi-EROLEEMRA L, /2, FPY HEAD EXFOR OFH, ##Y 7 b NDPlot i & % FPY
DA #fk, GitLab %\ 7z EXFOR ¥ A5 A #E D ERE DR E S iz,

T—rYvay T 3THDA VR =Yy T Ta s 5 ATIiE, JCPRG BEEFETAREZ VN —IZ
DWT, B2 BRFERT — X ORE%, BEEITo7z, 72, BN SI NZBRSEIZ XA L X —
NR=2 LTEINT2RE, BT —XBEEOALS TEHELRREZ T LN TEL,
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2018 FEANT—%
Data-Entries of 2018

LB ERFERL IR
%H HH

TADA Tetsuaki
Faculty of Science, Hokkaido University

1 SEEAN#SRXY X b

AR OMEEED & T — ZINE - AJMEXER 1T o 72, MEEIZHTZ> T, ENNOIIEEEEBEIZET 5E
FEDOHAPNS T ERBLZENTE, BOEWT—XANIIOERB->TWS,

e Applied Radiation and Isotopes

e Chinese Journal of Physics (Taiwan)

e Journal of Inorganic and Nuclear Chemistry

e Journal of Nuclear Science and Technology

e Journal of Radioanalytical and Nuclear Chemistry

e Journal of the Physical Society of Japan

e Nuclear Instruments and Methods in Physics Research A
e Nuclear Instruments and Methods in Physics Research B
e Nuclear Physics A

e Physical Review C

e Physical Review Letters

e Physics Letters B

e Progress in Nuclear Science and Technology

e Progress of Theoretical and Experimental Physics

e Radiation Measurements
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Scientific Papers of the Institute of Physical and Chemical Research
Scientific Reports
Scient.Papers Inst.Phys.Chem.Res.,Tokyo

Energy Procedia
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SEEERRITINER U 72 2 T8 D ) A b 2R 1 IR,

Data 0078
Title

Author
Reference
Table

Data 2236
Title
Author
Reference
Table

Data 2253
Title
Author
Reference
Table

Data 2258
Title
Author
Reference
Table

Data 2265
Title

Author
Reference
Table

Data 2266
Title
Author
Reference
Table

Data 2267

£ 1 PR

Measurement and semi-phenomenological analysis of the 2H(a,pa)n reaction
at 18 MeV

K.Sagara et al.

Nucl.Phys.A 299 (1978) 77

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

Protons from several elements bombarded with 30 MeV alpha particles
I.Kumabe et al.

J.Phys.Soc.Jpn. 17 (1962) 1526

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

Two-Particle States Excited by The (a,d) Reactions on s-d Shell Nuclei
D.-H.Kim et al.

J.Phys.Soc.Jpn. 21 (1966) 2445

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

Compound-Nucleus Cross sections far below the Coulomb Barrier
K. Miyano et al.

J.Phys.Soc.Jpn. 23 (1967) 895

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

Single- and multi-nucleon transfer reactions induced by oxygen ions on boron
10 and 11

Y.Okuma et al.

J.Phys.Soc.Jpn. 25 (1968) 1

Total : 11 EXFOR. : 11 Author : 0 Table : 1 Curve : 10 Unobt : 0

Scattering of 34.4-MeV alpha particles by the Tin isotopes
I.Kumabe et al.

J.Phys.Soc.Jpn. 25 (1968) 14

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

Reference
Table

Data 2268
Title
Author
Reference
Table

Data 2269
Title

Author
Reference
Table

Data 2270
Title
Author
Reference
Table

Data 2271
Title
Author
Reference
Table

Data 2275
Title
Author
Reference
Table

Data 2276
Title

Author
Reference
Table

Breakup of deuteron by impact of alpha particle and deuteron
T.Tanabe et al.

J.Phys.Soc.Jpn. 25 (1968) 21

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

j-forbidden (d,p) stripping reactions on C12, O16 and Mg24
K.Hosono et al.

J.Phys.Soc.Jpn. 25 (1968) 36

Total : 8 EXFOR : 5 Author : 0 Table : 3 Curve : 5 Unobt : 0

Precision evaluation of the 71Ga(nue,e-) solar neutrino capture rate from the
(3He,t) charge-exchange reaction

D.Frekers et al.

Phys.Rev.C 91 (2015) 034608

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

A study of the nuclear structure of 46Ti by the 45Sc(3He,d) reaction
H.Ohmura et al.
J.Phys.Soc.Jpn. 25 (1968) 953

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

Low-lying states of 9Be studied by the 7Li(3He,p)9Be reaction
J.Sanada et al.

J.Phys.Soc.Jpn. 26 (1969) 853

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

The 91Zr(p,p’) reaction at 14.52 MeV

Y.Awaya et al.

J.Phys.Soc.Jpn. 27 (1969) 1087

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

A nuclear structure study of 141Pr and 143Pm using the (3He,d) reaction on
140Ce and 142Nd

T.Ishimatsu et al.

J.Phys.Soc.Jpn. 28 (1970) 291

Total : 2 EXFOR : 2 Author : 0 Table : 0 Curve : 2 Unobt : 0
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Data 2277
Title
Author

Reference
Table

Data 2278
Title
Author

Reference
Table

Data 2301
Title

Author
Reference
Table

Data 2302
Title
Author
Reference
Table

Data 2344
Title

Author
Reference
Table

Data 2351
Title

Author
Reference

Table

Data 2352

Excited states in 27Al from the reaction 26Mg(p,p)26Mg
T.Murata et al.

J Phys.Soc.Jpn. 28 (1970) 1101

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

Excited States in 40Ar from inelastic alpha-particle scattering
T.Wakatsuki et al.

J.Phys.Soc.Jpn. 28 (1970) 1107

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

Elastic and inelastic scattering of protons on 14N in the energy region of 10
to 15 MeV. 1. Experimental

Y.Oda et al.

J.Phys.Soc.Jpn. 30 (1971) 1217

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

Study of (d,a) reactions on 40Ca and 40Ar

K.Suzuki et al.

J.Phys.Soc.Jpn. 30 (1971) 1523

Total : 5 EXFOR : 5 Author : 0 Table : 2 Curve : 3 Unobt : 0

Spectroscopic factors and strength distributions for the deeply bound orbitals
in 40Ca obtained from the (p,2p) reaction at 392 MeV

Y.Yasuda et al.

Phys.Rev.C 81 (2010) 044315

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

High-resolution study of the 9Be(3He,t)9B reaction up to the 9B triton thresh-
old

C.Scholl et al.

Phys.Rev.C 84 (2011) 014308

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

Author
Reference
Table

Data 2374
Title
Author
Reference
Table

Data 2381
Title

Author
Reference
Table

Data 2383
Title
Author
Reference
Table

Data 2386
Title

Author
Reference
Table

Data 2387

Title

Author
Reference
Table

Data 2390

Complete set of polarization transfer observables for the 160(p,n)16F reaction
at 296 MeV and 0 degrees

T.Wakasa et al.

Phys.Rev.C 84 (2011) 014614

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

Pygmy dipole resonance in 208Pb

I.Poltoratska et al.

Phys.Rev.C 85 (2012) 041304

Total : 5 EXFOR : 5 Author : 0 Table : 3 Curve : 1 Unobt : 1

Separation of pigmy dipole and M1 resonances in 90Zr by a high-resolution
inelastic proton scattering near 0 deg

C.Iwamoto et al.

Phys.Rev.Lett. 108 (2012) 262501

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

The (3He,t) reaction on 76Ge, and the double-beta-decay matrix element
J.H.Thies et al.

Phys.Rev.C 86 (2012) 014304

Total : 21 EXFOR : 21 Author : 0 Table : 1 Curve : 20 Unobt : 0

Projectile fragmentation of 388 A MeV 20Ne in polyethylene, carbon and
aluminum targets

D.H.Zhang et al.

Nucl.Instrum.Methods B 286 (2012) 238

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

Measurements and Monte Carlo calculations of forward-angle secondary-
neutron-production cross-sections for 137 and 200 MeV proton-induced re-
actions in carbon

Y.Iwamoto et al.

Nucl.Instrum.Methods A 690 (2012) 10

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

Author
Reference
Table

Data 2393
Title

Author
Reference
Table

Data 2394
Title

Author
Reference
Table

Data 2505
Title

Author
Reference
Table

Data 2510
Title

Author
Reference
Table

Data 2512
Title
Author
Reference
Table

Data 2513
Title

High resolution (3He,t) experiment on the double-beta decaying nuclei 128Te
and 130Te

P.Puppe et al.

Phys.Rev.C 86 (2012) 044603

Total : 12 EXFOR : 12 Author : 0 Table : 0 Curve : 12 Unobt : 0

Angular distributions and excitation functions of Be9(d,p)Bel0 ground-state
reaction

T.Ishimatsu et al.

J.Phys.Soc.Jpn. 16 (1961) 367

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

Excitation functions for the formation of 7Be in 3He particle induced reactions
on C, N, O, F, Mg, Al and Si

T.Mikumo et al.

Phys.Lett. 23 (1966) 586

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

Experimental study of the knockout reaction mechanism using 140 at 60
MeV /nucleon

Y.L.Sun et al.

Phys.Rev.C 93 (2016) 044607

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

Characterization of quasi-monoenergetic neutron source using 137, 200, 246
and 389 MeV T7Li(p,n) reactions

Y.Iwamoto et al.

NSTP 4 (2014) 657

Total : 12 EXFOR : 12 Author : 12 Table : 0 Curve : 0 Unobt : 0

New isotopes and proton emitters-crossing the drip line in the vicinity of 100Sn
I1.Celikovic et al.

Phys.Rev.Lett. 116 (2016) 162501

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

Deformation effects on isoscalar giant resonances in 24Mg
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Author
Reference
Table

Data 2516
Title

Author
Reference
Table

Data 2517
Title

Author
Reference
Table

Data 2519
Title

Author
Reference
Table

Data 2520
Title

Author
Reference
Table

Data 2524
Title

Author
Reference

Table

Data 2525

Y .K.Gupta et al.
Phys.Rev.C 93 (2016) 044324

Total : 16 EXFOR : 16 Author : 16 Table : 0 Curve : 0 Unobt : 0

First direct measurement of the 11C(a, p)14N stellar reaction by an extended
thick-target method

S.Hayakawa et al.

Phys.Rev.C 93 (2016) 065802

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

Projectile fragmentation of 471 A MeV 56Fe in polyethylene, carbon and alu-
minum targets

Dong-Hai Zhang et al.

RM 50 (2013) 56

Total : 8 EXFOR . : 8 Author : 4 Table : 4 Curve : 0 Unobt : 0

Are there nuclear structure effects on the isoscalar giant monopole resonance
and nuclear incompressibility near A 90?7

Y.K.Gupta et al.

Phys.Lett.B 760 (2016) 482

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

High energy-resolution measurement of the 82Se(3He,t)82Br reaction for
double-beta decay and for solar neutrinos

D. Frekers et al.

Phys.Rev.C 94 (2016) 014614

Total : 33 EXFOR : 33 Author : 0 Table : 1 Curve : 32 Unobt : 0

Systematic measurement of double-differential neutron production cross sec-
tions for deuteron-induced reactions at an incident energy of 102 MeV
S.Araki et al.

Nucl.Instrum.Methods A 842 (2017) 62

Total : 12 EXFOR : 12 Author : 12 Table : 0 Curve : 0 Unobt : 0
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Title

Author
Reference
Table

Data 2526
Title

Author
Reference
Table

Data 2528
Title
Author
Reference
Table

Data 2529
Title

Author
Reference
Table

Data 2530
Title
Author
Reference
Table

Data 2531
Title

Author
Reference
Table

Data 2532
Title

Measurement of thick-target gamma-ray production yields of the 7Li(p,p’)7Li
and TLi(p,g)8Be reactions in the near-threshold energy region for the
7Li(p,n)7Be reaction

T.Saito et al.

J.Nucl.Sci.Technol. 54 (2017) 253

Total : 6 EXFOR : 6 Author : 2 Table : 4 Curve : 0 Unobt : 0

Charge-changing cross-section measurements of 12-16C at around 45A MeV
and development of a Glauber model for incident energies 10A-2100A MeV
D.T.Tran et al.

Phys.Rev.C 94 (2016) 064604

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

Experimental investigation of a linear-chain structure in the nucleus 14C
H.Yamaguchi et al.

Phys.Lett.B 766 (2017) 11

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

Development of the high-energy neutron fluence rate standard field in Japan
with a peak energy of 45 MeV using the 7Li(p,n)7Be reaction at TTARA
T.Matsumoto et al.

J.Nucl.Sci.Technol. 54 (2017) 529

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

Intruder configurations in the ground state of 30Ne

H.N.Liu et al.

Phys.Lett.B 767 (2017) 58

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

Investigations of charge-changing processes for light proton-rich nuclei on car-
bon and solid-hydrogen targets

K.Sawahata et al.

Nucl.Phys.A 961 (2017) 142

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

Observation of isoscalar and isovector dipole excitations in neutron-rich 200
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Author
Reference
Table

Data 2533
Title

Author
Reference
Table

Data 2535
Title

Author
Reference
Table

Data 2536
Title

Author
Reference
Table

Data 2537
Title

Author
Reference
Table

Data 2538
Title
Author
Reference
Table

Data 2541
Title

Author

N.Nakatsuka et al.
Phys.Lett.B 768 (2017) 387
Total : 2 EXFOR : 2 Author : 0 Table : 2 Curve : 0 Unobt : 0

Production cross sections of 169Yb and Tm isotopes in deuteron-induced re-
actions on 169Tm

M.Saito et al.

Appl.Radiat.Isot. 125 (2017) 23

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

Time-Reversal Measurement of the p-Wave Cross Sections of the
7Be(n,alpha)4He Reaction for the Cosmological Li Problem

T.Kawabata et al.

Phys.Rev.Lett. 118 (2017) 052701

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

Excitation functions of alpha particles induced nuclear reactions on natural
titanium in the energy range of 10.4-50.2 MeV

A.R.Usman et al.

Nucl.Instrum.Methods B 399 (2017) 34

Total : 12 EXFOR : 12 Author : 0 Table : 12 Curve : 0 Unobt : 0

Study of deuteron-induced nuclear reactions on natural tungsten for the pro-
duction of theranostic 186Re via AVF cyclotron up to 38 MeV
M.U.Khandaker et al.

Nucl.Instrum.Methods B 403 (2017) 51

Total : 11 EXFOR : 11 Author : 0 Table : 11 Curve : 0 Unobt : 0

Study of the reaction 48Ca + 248Cm -; 296Lv* at RIKEN-GARIS
D.Kaji et al.

J.Phys.Soc.Jpn. 86 (2017) 034201

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

Fragmentation cross sections of 788A MeV 28Si on carbon and polyethylene
targets
J.-S.Li et al.
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Reference
Table

Data 2542
Title

Author
Reference
Table

Data 2543
Title
Author
Reference
Table

Data 2545
Title

Author
Reference
Table

Data 2548
Title

Author
Reference
Table

Data 2549
Title

Author
Reference
Table

Data 2551
Title

Author
Reference

CHP 54 (2016) 314
Total : 4 EXFOR : 4 Author : 2 Table : 2 Curve : 0 Unobt : 0

Decay measurement of 283Cn produced in the 238U(48Ca,3n) reaction using
GARIS-1I

D.Kaji et al.

J.Phys.Soc.Jpn. 86 (2017) 085001

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

Single-neutron knockout from 20C and the structure of 19C
J.W.Hwang et al.

Phys.Lett.B 769 (2017) 503

Total : 6 EXFOR : 6 Author : 5 Table : 1 Curve : 0 Unobt : 0

Astrophysical S factor for the 6Li(d,alpha)4He and 6Li(d,p0/pl)7Li reactions
and their astrophysical implications

K.Fang et al.

Phys.Rev.C 94 (2016) 054602

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

New measurement of the 8Li(a,n)11B reaction in a lower-energy region below
the Coulomb barrier

S.K.Das et al.

Phys.Rev.C 95 (2017) 055805

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

Observation of new neutron-rich Mn, Fe, Co, Ni, and Cu isotopes in the vicin-
ity of 78Ni

T.Sumikama et al.

Phys.Rev.C 95 (2017) 051601

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

Investigating neutron-proton pairing in sd-shell nuclei via ( p,3He) and (3He,p)
transfer reactions

Y.Ayyad et al.

Phys.Rev.C 96 (2017) 021303
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Table

Data 2553
Title

Author
Reference
Table

Data 2554
Title

Author
Reference
Table

Data 2557
Title
Author

Reference
Table

Data 2561
Title

Author
Reference
Table

Data 2562
Title

Author
Reference
Table

Data 2563
Title

Author
Reference
Table

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

In-beam gamma-ray spectroscopy of 35Mg via knockout reactions at interme-
diate energies

S.Momiyama et al.

Phys.Rev.C 96 (2017) 034328

Total : 6 EXFOR : 6 Author : 2 Table : 4 Curve : 0 Unobt : 0

Discovery of new isotopes 81,82Mo and 85,86Ru and a determination of the
particle instability of 103Sb

H.Suzuki et al.

Phys.Rev.C 96 (2017) 034604

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

Gamma Decay of Unbound Neutron-Hole States in 133Sn
V.Vaquero et al.

Phys.Rev.Lett. 118 (2017) 202502

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

Identification of new neutron-rich isotopes in the rare-earth region produced
by 345 MeV /nucleon 238U

N.Fukuda et al.

J.Phys.Soc.Jpn. 87 (2018) 014202

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

Observation of new neutron-rich isotopes among fission fragments from in-
flight fission of 345 MeV /nucleon 238U

Y.Shimizu et al.

J.Phys.Soc.Jpn. 87 (2018) 014203

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

Production of 119mSn by alpha particle bombardment of 116Cd and its
carrier-free separation

H. Muramatsu et al.

J.Inorg.Nucl.Chem. 43 (1981) 1727

Total : 1 EXFOR : 1 Author : 0 Table : 0 Curve : 1 Unobt : 0
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Data 2564
Title
Author
Reference
Table

Data 2568
Title

Author
Reference
Table

Data 2574
Title

Author
Reference
Table

Data 2575
Title

Author
Reference
Table

Data 2576
Title

Author
Reference
Table

Data 2578
Title

Author
Reference
Table

Inelastic alpha-particle scattering on copper 65 at 29 MeV
I.Kumabe et al.

J.Phys.Soc.Jpn. 25 (1968) 301

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

Measurement of nuclear reaction cross sections by using Cherenkov radiation
toward high-precision proton therapy

T.Masuda et al.

SCR 8 (2018) 2570

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

Activation cross sections of alpha-induced reactions on natln for 117mSn pro-
duction

M.Aikawa et al.

Nucl.Instrum.Methods B 426 (2018) 18

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

Production cross sections of deuteron-induced reactions on natural palladium
for Ag isotopes

N.Ukon et al.

Nucl.Instrum.Methods B 426 (2018) 13

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

Spectroscopy of Pionic Atoms in 122Sn(d,3He) Reaction and Angular Depen-
dence of the Formation Cross Sections

T.Nishi et al.

Phys.Rev.Lett. 120 (2018) 152505

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

Activation cross sections of alpha-induced reactions on natZn for Ge and Ga
production

M.Aikawa et al.

Nucl.Instrum.Methods B 427 (2018) 91

Total : 4 EXFOR : 4 Author : 0 Table : 4 Curve : 0 Unobt : 0
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Data 2580
Title

Author
Reference
Table

Data 2581
Title
Author
Reference
Table

Data 2583
Title

Author
Reference
Table

Data 2584
Title
Author
Reference
Table

Data 2586
Title
Author
Reference
Table

Data 2589
Title

Author
Reference
Table

Data 2590
Title

Proton elastic scattering at 200 A MeV and high momentum transfers of 1.7-
2.7 fm-1 as a probe of the nuclear matter density of 6He

S.Chebotaryov et al.

PTEP 2018 (2018) 053D01

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

Cross section measurement in J-PARC for neutronics of the ADS
S.Meigo et al.

2017QUEBEC none (2017) 396

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

First measurement of 30S+alpha resonant elastic scattering for the
30S(alpha,p) reaction rate

D.Kahl et al.

Phys.Rev.C 97 (2018) 015802

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

Inelastic scattering of neutron-rich Ni and Zn isotopes off a proton target
M.L.Cortes et al.

Phys.Rev.C 97 (2018) 044315

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

Discovery of 60Ca and implications for the stability of 70Ca
O.B.Tarasov et al.

Phys.Rev.Lett. 121 (2018) 022501

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

Activation cross sections of deuteron-induced reactions on niobium up to 24
MeV

M.Aikawa et al.

Nucl.Instrum.Methods B 436 (2018) 217

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

Studies of 14N-, 12C-, 11B-induced reactions on 90Zr and 92-100Mo at energies
above the coulomb barrier
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Author M.Yoshie et al.
Reference SCP 69 (1975) 63

Table Total : 42 EXFOR, : 42 Author : 0 Table : 42 Curve : 0 Unobt : 0

Data 2591

Title Measurement of double differential neutron yields from thick carbon target
irradiated by 5-MeV and 9-MeV deuterons

Author Y.Tajiri et al.

Reference NSTP 4 (2014) 582

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

Data 2592

Title Production cross sections of Mo, Nb and Zr radioisotopes from alpha-induced
reaction on natZr

Author T.Murata et al.

Reference Appl.Radiat.Isot. 144 (2019) 47

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

Data 2593

Title Measurement of double differential neutron yields from thick aluminum target
irradiated by 9 MeV deuteron

Author S.Araki et al.

Reference EPRC 71 (2015) 197

Table Total : 1 EXFOR : 1 Author : 1 Table : 0 Curve : 0 Unobt : 0
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Nuclear Reaction Data Centre (JCPRG)

Minutes of Center Meeting in FY2018
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Nuclear Reaction Data Centre (JCPRG)
Minutes on 1%t Center Meeting in FY2018 17:00~ Apr. 20, 2018

1. Participants

Ichinkhorloo, Imai, Jagjit, Katayama, Kimura, Tada

2.  Report

1) [Member]

e  Kimura: head of the centre, JCPRG annual report committee

e Imai: chair of centre meeting, schedule and logging of EXFOR compilation, sending
RIKEN news letter

e  Jagjit: compilation of EXFOR

e Ichinkhorloo: compilation of EXFOR

e  Tada: management of buntan list, trans log and update of RIKEN newsletter status,
recording of centre meeting, compilation of EXFOR

e JCPRG annual report committee (Katayama, Noto, Kimura)

o Web page editor committee (not fixed)

¢ NRDF WG (Noto, Katayama, Kato, Chiba, Masayuki)

e  Archive committee (Katayama, Noto, Kato, Chiba, Yoshida, Ashizawa)

2) [Regular Meeting]
e  Compilation meeting: Every Friday
e  Centre meeting: Middle or end of month

3) [ImPACT]
e  Three meetings were held on Mar. 8, 14 and Apr. 13.

4) [RIKEN]

e One newsletter will be submitted.

5) [Compilation]
e  Status

Mar. 5: Prelim.e112(E2516, E2542, E2549, E2561, E2562)
«  Mar 10: Prelim.e113(E2526, E2528, E2529, E2530, E2531, E2532,
E2533, E2536, E2537, E2538, E2548, E2551, E2554, E2563)

+  Mar. 14: Prelim.e114(E2505, E2510, E2512, E2513, E2517, E2519)
Mar. 28: Prelim.e115(E2344, E2351, E2381, E2383, E2386, E2387,

E2390, E2393, E2568)

Transmitted
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6) [Other]
e  Saito and Murata performed an experiment at RIKEN on March 12 and 13.

Y+alpha reaction

e JCPRG web page has to be updated: member list (Imai)

o  Kimura received request for a report on JCPRG activities from AAPPS

Deadline of the manuscript is the end of April.

3 Annual Report

We are preparing the annual report for FY2016. (dead line: May 31%)

Editor committee: Kimura, Ebata, Imai
Preface: N. lwamoto @ JAEA, (Kimura, fin)
Overview: Editor (Kimura, fin)
Organization: Editor (Kimura, fin)

History: Editor (Kimura)

Achievement: Editor (Imai)

Compilation: Ichinkhorloo, Jagjit (fin)
Evaluation: Jagjit, Ichinkhorloo (fin)

NRDF: Katayama,Noto

(IT(Editor): Aiganym (revsing))

Experiment: Ukon, Saito (fin)

Internship: Saito (fin)

IMPACT: Ebata, Aikawa (fin)

NRDC: Ebata (fin)

AASPP2016: Aiganym, Ichinkhorloo (revising)
EXFOR WS@Vienna: Ebata (fin)

EXFOR WS@India: Jagjit (fin)

ND2016: Ebata(fin)

Deadline of the all manuscript is March 9.

4 Event Schedule

2018

May 1-4 NRDC 2018
May 13-18 Rad. Chem. 18
June 4-8 DREB 2018
July 9-13 Few body 2018
Sep. 24-28 CNR* 2018

India

Czech Republic
Matsue, Japan
Caen, France

Berkley, USA

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.
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Fujimoto

Ichinkhorloo

Jagjit NRDC 2018, DREB 2018
Kato

Kimura

Saito Rad. Chem. 18

5  Next Meeting

17:00, May 28, 2018 2" Centre Meeting JCPRG Seminar Room
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Nuclear Reaction Data Centre (JCPRG)
Minutes on 2" Center Meeting in FY2018 17:00~ May 28, 2018

1. Participants

Ichinkhorloo, Imai, Jagjit, Kimura, Tada

2. Report

1) [Publication]
e  Three papers by former JCPRG members were published.
— M. Aikawa, M. Saito, S. Ebata, et al., Nucl. Instrum. Methods B 427, 91-94, 2018.
— M. Aikawa, M. Saito, N. Ukon, et al., Nucl. Instrum. Methods B 426, 18-21, 2018.
— Naoyuki Ukon, et al., Nucl. Instrum. Methods B 426, 13-17, 2018.

2) [Compilation]
e  Status
Transmitted . None
NRDF Master Update  «  May 11: D1994, D2046, D2054, D2055
. May 24: D2505, D2510, D2512, D2513, D2516, D2517
EXFOR Master Update e+  May 28: 1438, 3182, 3183, 4177, 4178, A088, C172, C173, D113,
D114, D115, E112, E113, E114, E115, FO67, G040, LO35, M094, M095

3) [ImPACT]
e  One meeting was held on May 10, 2018.
—  Aikawa attended in the meeting.
e  The next meeting will be held on Jun. 14, 2018.
e  The brief report on FY2017 was prepared and submitted.

4) [RIKEN]
e  Our reports submitted to RIKEN-APR were proofread, and revised according to the
comments.
5) [Other]

e  Google calendar managed by webmaster@JCPRG (Imai and Tada) is prepared.
— URL: https://calendar.google.com/calendar/embed?src=webmaster%40jcpr

g.org&ctz=Asia%2FTokyo

— iCal: https://calendar.google.com/calendar/ical/webmaster%40jcprg.org/pu

blic/basic.ics

6) [NRDC 2018]
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3. Annual

Jagjit Singh has attended on behalf of JCPRG.

Actions and suggestions were proposed for JCPRG in NRDC-2018.

—  The number of old articles not transmitted yet in EXFOR for JCPRG is 154. Otsuka-
san suggested that the part of them can be taken by Tada during his visit to IAEA in
this year. For stats see the report by Otsuka-san at link below

—  https://www-nds.iaea.org/nrdc/nrdc_2018/working/wp2018-02.pdf

— Ichinkhorloo will check and report the status.

There was suggestion for writing article on GSYS (Digitizer) and HENDEL (Editor) for

ND2019 conference. We can contribute to the main proposed EXFOR article which is

under preparation. Kimura will see this action.

Very urgent and urgent actions should be finished before next meeting.

—  https://www-nds.iaea.org/nrdc/nrdc_2018/working/wp2018-15.pdf

—  https://www-nds.iaea.org/nrdc/nrdc_2018/working/wp2018-22.pdf

Jagjit will check and communicate with Otsuka-san.

Report

We are preparing the annual report for FY2016. (dead line: May 31%)
—  Editor committee: Kimura, Ebata, Imai

—  Preface: N. lwamoto @ JAEA, (Kimura, fin)
—  Overview: Editor (Kimura, fin)

—  Organization: Editor (Kimura, fin)

— History: Editor (Kimura)

—  Achievement: Editor (Imai)

—  Compilation: Ichinkhorloo, Jagjit (fin)

—  Evaluation: Jagjit, Ichinkhorloo (fin)

— NRDF: Katayama, Noto

—  (IT(Editor): Aiganym (revsingrevising))

—  Experiment: Ukon, Saito (fin)

— Internship: Saito (fin)

— ImPACT: Ebata, Aikawa (fin)

— NRDC: Ebata (fin)

—  AASPP2016: Aiganym, Ichinkhorloo (revising)
— EXFOR WS@Vienna: Ebata (fin)

— EXFOR WS@India: Jagjit (fin)

— ND2016: Ebata(fin)

Deadline of the all manuscript is March 9.

4, Event Schedule
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2018

June 4-8 DREB 2018

July 9-13 Few body 2018

Sep. 24-28 CNR* 2018

Sep. 5-7 AES] 2018

Oct. 15-26 Joint ICTP-IAEA Workshop on

Nuclear Structure and Decay Data:

Theory, Experiment and Evaluation

Oct. 22-25 EXFOR compilation workshop
Nov. 29-30 Symposium on Nuclear Data
Dec. 4-8 NN2018

Matsue, Japan
Caen, France
Berkley, USA
Okayama, Japan

Trieste, Italy

TAEA, Vienna
TITech, Japan

Saitama, Japan

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

Int. Conf. (w/ Proc.)

Fujimoto
Ichinkhorloo
Jagjit

Kato

Kimura

Saito

5  Next Meeting

17:00, June 29, 2018

DREB 2018

31 Centre Meeting
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Nuclear Reaction Data Centre (JCPRG)
[Draft] Minutes on 37 Center Meeting in FY2018 17:00~ June 29, 2018

1. Participants

Ichinkhorloo, Jagjit, Kimura, Tada, Katayama, Noto

2.  Report

1)  [NRDF]
e  The following files were updated and included in the database.
—  [Jun. 8] D2519, D2526, D2528, D2529, D2530, D2531, D2532, D2533
—  [Jun. 29] D2536, D2537, D2538, D2539, D2542, D2548, D2549, D2551, D2554

2) [ImPACT]
e  One meeting was held on Jun. 14, 2018.
—  Aikawa reported the progress of our group.
e  The next meeting will be held on Jul. 5, 2018.

3)  [Annual Report]

e \We are preparing the annual report for FY2016. (dead line: May 315
—  Editor committee: Kimura, Ebata, Imai
—  Preface: N. lwamoto @ JAEA, (Kimura, fin)
—  Overview: Editor (Kimura, fin)
—  Organization: Editor (Kimura, fin)
— History: Editor (Kimura)
—  Achievement: Editor (Imai)
—  Compilation: Ichinkhorloo, Jagjit (fin)
— Evaluation: Jagjit, Ichinkhorloo (fin)
— NRDF: Katayama (fin)
—  (IT(Editor): Aiganym (revising))
—  Experiment: Ukon, Saito (fin)
— Internship: Saito (fin)
— ImPACT: Ebata, Aikawa (fin)
— NRDC: Ebata (fin)
—  AASPP2016: Aiganym, Ichinkhorloo (fin)
— EXFOR WS@Vienna: Ebata (fin)
— EXFOR WS@India: Jagjit (fin)
— ND2016: Ebata(fin)

e  Deadline of the all manuscript is March 9.
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4) [Other]

e The 9th Asian Nuclear Reaction Database Development Workshop will be held in
Gyeong-ju, Korea from Nov. 13 to 15, 2018.
—  Abstract deadline is Sept. 14.
— Registration deadline is Sept. 28.

e  Security updated on the JCPRG server
—  SSH connection is restricted only by a public key.

e  Prof. Ebata (TiTech) asks for an approval to host the website of MFG theoretical reaction
database at the JCPRG server.
—  The most part of the work has been done during a member of JCPRG.

3 Event Schedule

2018
July 9-13 Few body 2018 Caen, France
Sep. 24-28 CNR* 2018 Berkley, USA
Sep. 5-7 AES] 2018 Okayama, Japan
Oct. 15-26 Joint ICTP-IAEA Workshop on Trieste, Italy
Nuclear Structure and Decay Data:
Theory, Experiment and Evaluation
Oct. 22-25 EXFOR compilation workshop TAEA, Vienna
Nov. 13-15 AASPP Gyeongju, Korean
Nov. 29-30 Symposium on Nuclear Data TITech, Japan
Dec. 4-8 NN2018 Saitama, Japan
Mar. 4-7 Japan forum of nuclear astrophysics = Hokkaido Univ., Japan

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.
Fujimoto
Ichinkhorloo
Jagjit DREB 2018
Kato
Kimura

Saito

4 Next Meeting

17:00, July 27, 2018 4t Centre Meeting JCPRG Seminar Room

_78_



Nuclear Reaction Data Centre (JCPRG)
[Draft] Minutes on 4™ Center Meeting in FY2018 17:00~ July 27, 2018

1. Participants

Ichinkhorloo, Imai, Jagjit, Kimura, Tada, Katayama, Noto, Kato, Hirabayashi

2.  Report

1) [Compilation]

e  Status

Transmitted

None

NRDF Master Update  «  Jul 13: D2561, D2562, D2563, D2568

e Jul 27: D0546, D1286, D1358, D1588, D1658, D1737

EXFOR Master Update «  May 28: 1439, 3184, 3185, 4179, B027, B028, D116, D117, G041,

S024, V036

2) [EXFOR]
e Dictionaries used in the JCPRG server were updated according to the transmission of
Dictionary 9118.

HENDEL, CHEX, Search system

3) [ImPACT]
e  One meeting was held on Jul. 5, 2018.

Aikawa reported our activity in the meeting.

4)  [Annual Report]
e \We are preparing the annual report for FY2016. (dead line: May 315

Editor committee: Kimura, Ebata, Imai
Preface: N. lwamoto @ JAEA, (Kimura, fin)
Overview: Editor (Kimura, fin)
Organization: Editor (Kimura, fin)
History: Editor (Kimura)
Achievement: Editor (Imai)
Compilation: Ichinkhorloo, Jagjit (fin)
Evaluation: Jagjit, Ichinkhorloo (fin)
NRDF: Katayama (fin)

(IT(Editor): Aiganym (revising))
Experiment: Ukon, Saito (fin)
Internship: Saito (fin)

IMPACT: Ebata, Aikawa (fin)
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— NRDC: Ebata (fin)
—  AASPP2016: Aiganym, Ichinkhorloo (fin)
— EXFOR WS@Vienna: Ebata (fin)
— EXFOR WS@!India: Jagjit (fin)
— ND2016: Ebata(fin)
o  Deadline of the all manuscript is March 9.

5) [Other]

e JCPRG servers will be shutdown and replaced.
—  Shutdown: from 17:00, Sep. 7 to 13:00, Sep. 10.
— Replacement: Dec. 2018

e The 9th Asian Nuclear Reaction Database Development Workshop will be held in
Gyeong-ju, Korea from Nov. 13 to 15, 2018.
—  Abstract deadline is Sept. 14.
— Registration deadline is Sept. 28.

e  Archive committee is accumulating historical documents in TNPL to make the database
(for example: documents of research activities by Tanaka, M.Chiba and Akaishi).
—  Members are Kato, Noto, Chiba, Katayama, Yoshida and Ashizawa.
—  Next meetings (July 31 and August 7)

e Introduction of JCPRG was submitted to AAPPS bulletin.

e  The schedule of Japan forum of nuclear astrophysics is March 6-8, 2019.
—  Presenter will be determined.

3 Event Schedule

2018
Sep. 5-7 AES] 2018 Okayama, Japan
Sep. 24-28 CNR* 2018 Berkley, USA
Oct. 15-26 Joint ICTP-IAEA Workshop on Trieste, Italy
Nuclear Structure and Decay Data:
Theory, Experiment and Evaluation
Oct. 22-25 EXFOR compilation workshop IAEA, Vienna
Nov. 13-15 AASPP Gyeongju, Korean
Nov. 29-30 Symposium on Nuclear Data TITech, Japan
Dec. 4-8 NN2018 Saitama, Japan
Mar. 6-8 Japan forum of nuclear astrophysics = Hokkaido Univ., Japan

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.

Fujimoto

_80_



Ichinkhorloo
Jagjit

Kato

Kimura
Saito

Tada

4 Next Meeting

17:00, Aug. 31, 2018 5t Centre Meeting JCPRG Seminar Room
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Nuclear Reaction Data Centre (JCPRG)
[Draft] Minutes on 5" Center Meeting in FY2018 17:00~ August 31, 2018

1. Chairperson

Kimura

2. Participants

Hirabayashi, Ichinkhorloo, Jagjit, Kato, Kimura, Tada

3. Report

1) [Compilation]
e  Status
Transmitted . None
NRDF Master Update . None
EXFOR Master Update +  Aug. 30: 1440, 2266, C174, M096

2) [ImPACT]
e  The meeting on Aug. 9, 2018 was cancelled due to a typhoon.
e  The next and last meetings will be held on Sep. 13 and 25, 2018.
—  Aikawa will report our activity in the meeting on Sep. 25.

3) [RIKEN]
° None

4)  [Annual Report]
e \We are preparing the annual report for FY2016. (dead line: May 315

—  Editor committee: Kimura, Ebata, Imai
—  Preface: N. Iwamoto @ JAEA, (Kimura, fin)
—  Overview: Editor (Kimura, fin)
—  Organization: Editor (Kimura, fin)
— History: Editor (Kimura)
—  Achievement: Editor (Imai)
—  Compilation: Ichinkhorloo, Jagjit (fin)
—  Evaluation: Jagjit, Ichinkhorloo (fin)
— NRDF: Katayama (fin)
—  (IT(Editor): Aiganym (revising))
—  Experiment: Ukon, Saito (fin)
— Internship: Saito (fin)
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IMPACT: Ebata, Aikawa (fin)
NRDC: Ebata (fin)

AASPP2016: Aiganym, Ichinkhorloo (fin)

EXFOR WS@Vienna: Ebata (fin)
EXFOR WS@India: Jagjit (fin)
ND2016: Ebata(fin)

o  Deadline of the all manuscript is Mar. 9.

5)  [Other]
e JCPRG servers will be shutdown and replaced.
Shutdown: from 17:00, Sep. 7 to 13:00, Sep. 10.

e The 9th Asian Nuclear Reaction Database Development Workshop will be held in

Replacement: Dec. 2018
Effect of thunder: Aug. 22

Gyeong-ju, Korea from Nov. 12 to 15, 2018.

e  The schedule of the Japan forum of nuclear astrophysics in Hokkaido Univ. is Mar. 6-

Abstract deadline is Sep. 14.

Registration deadline is Sep. 28.

Participants will be determined; Aikawa(14-15), Ichinkhorloo or Jagjit

8, 2019.

Presenters will be determined.

e  Dr. Ukon will visit us and discuss collaborative research on Sep. 10-11, 2018.

e Dr. Takacs will visit us from Jan. 15 to Feb. 18, 2019 under JSPS Invitational Fellowships

for Research in Japan.

e Based on the collaboration with ATOMKI and RIKEN, we applied for JSPS Bilateral

Programs.

3 Event Schedule

2018

Sep. 5-7
Sep. 24-28
Oct. 15-26

Oct. 22-25
Nov. 13-15

Nov. 29-30

AES] 2018

CNR* 2018

Joint ICTP-IAEA Workshop on Nuclear
Structure and Decay Data: Theory,
Experiment and Evaluation

EXFOR compilation workshop

AASPP

Symposium on Nuclear Data
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Okayama, Japan
Berkley, USA
Trieste, Italy

TAEA, Vienna

Gyeongju, Korean

TITech, Japan

Aikawa

Tada
Aikawa,Jagjit or
Ichinkhorloo

Aikawa and Kimura



Dec. 4-8 NN2018 Saitama, Japan Jagjit and

Ichinkhorloo
2019
Mar. 6-8 Japan forum of nuclear astrophysics Hokkaido Univ.,

Japan

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.
Fujimoto
Ichinkhorloo
Jagjit
Kato
Kimura
Saito
Tada

Next Meeting

17:00, Oct. 1 6™ Centre Meeting JCPRG Seminar Room
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Nuclear Reaction Data Centre (JCPRG)
[Draft] Minutes on 6™ Center Meeting in FY2018 17:00~ October 1, 2018

Chairperson

Tada

Participants

Ichinkhorloo, Imai, Jagjit, Kato, Kimura, Noto, Tada

Report

1) [Compilation]
e  Status
Transmitted . None
NRDF Master Update ¢  Sep. 20: D0514, D0858
EXFOR Master Update ¢  Sep. 28: 1441, 2267, A089, A090, C175, L036

2) [ImPACT]
e A meeting was held on Sep. 25, 2018.
—  Aikawa reported the IMPACT activity of our group.
e \Webpages for IMPACT achievements will be opened on JCPRG website.
—  http://www.jcprg.org/impact/fragdata/
—  http://www.jcprg.org/impact/ndata/

3)  [Experiment]
e  Three papers were published, in press and submitted.
— F. Ditr6i et al., “Investigation of alpha particle induced reactions on natural silver in
the 40-50 MeV energy range”, Nucl. Instrum. Methods B 436 (2018) 119.
— M. Aikawa et al., “Activation cross sections of deuteron-induced reactions on
niobium up to 24 MeV”, Nucl. Instrum. Methods B, in press.
— T. Murata et al., “Production cross sections of Mo, Nb and Zr radioisotopes from o.-
induced reaction on ™'Zr”, Appl. Radiat. Isot., submitted.
e  Two experiments were performed at RIKEN in Sep.-Oct. 2018.
—  24-MeV deuteron-induced reactions on yttrium (Sakaguchi, Aikawa)
— 50-MeV alpha-induced reactions on europium (Saito, Sakaguchi, Aikawa)

4) [RIKEN]
° None

5)  [Annual Report]
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6)

We are preparing the annual report for FY2016. (dead line: May 31%!)
—  Editor committee: Kimura, Ebata, Imai

—  Preface: N. lwamoto @ JAEA, (Kimura, fin)
—  Overview: Editor (Kimura, fin)

—  Organization: Editor (Kimura, fin)

— History: Editor (Kimura)

—  Achievement: Editor (Imai)

—  Compilation: Ichinkhorloo, Jagjit (fin)

—  Evaluation: Jagjit, Ichinkhorloo (fin)

— NRDF: Katayama (fin)

—  (IT(Editor): Aiganym (revising))

—  Experiment: Ukon, Saito (fin)

— Internship: Saito (fin)

—  ImPACT: Ebata, Aikawa (fin)

— NRDC: Ebata (fin)

— AASPP2016: Aiganym, Ichinkhorloo (fin)
— EXFOR WS@Vienna: Ebata (fin)

—  EXFOR WS@!India: Jagjit (fin)

— ND2016: Ebata(fin)

Deadline of the all manuscript is Mar. 9.

[Misc]

Dr. Ukon visited Hokkaido U. on Sep. 10-11, 2018 and discussed collaborative research.

The JCPRG servers were unexpectedly shutdown due to the earthquake on Sep. 6.

—  The servers were rebooted on Sep. 10 after a scheduled maintenance in addition to
the disaster.

The next AASPP Workshop will be held on Nov. 12-15, 2018.

—  Abstract submission deadline: Sep. 28, 2018

—  Aikawa applied for a talk to introduce the experimental research activity of Medical
Applied Basic Physics, Biomedical Science and Engineering, Hokkaido University.

— Ichinkhorloo will talk about JCPRG activities.

The next Symposium on Nuclear Data will be held at Tokyo Inst. of Tech. on Nov. 29-30,

2018.

— Abstract submission deadline: Oct. 24, 2018

— Aikawa will attend and talk in Poster session.

—  Kimura will attend.

— Ichinkhorloo and Jagjit will prepare the posters about their own researches.

The next International Conference on Nuclear Data for Science and Technology

(ND2019) will be held at Beijing, China on May 19-24, 2019.

—  Abstract submission deadline: Nov. 1, 2018
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3

—  Kimura will attend

e  The schedule of the Japan forum of nuclear astrophysics in Hokkaido Univ. is Mar. 6-
8, 2019.
—  Presenter will be determined.

Event Schedule
2018
Oct. 22-25 EXFOR compilation workshop IAEA, Vienna Tada
Nov. 12-15 AASPP Gyeongju, Korean  Aikawa and
Ichinkhorloo
Nov. 29-30 Symposium on Nuclear Data TITech, Japan Aikawa and Kimura
Dec. 4-8 NN2018 Saitama, Japan Jagjit and
Ichinkhorloo
2019
Mar. 6-8 Japan forum of nuclear astrophysics Hokkaido Univ., Kimura
Japan
May 19-24 ND2019 Beijing, China Kimura
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.
Fujimoto

Ichinkhorloo
Jagjit

Kato

Kimura
Saito

Tada

Next Meeting

17:00, Oct. 31 7% Centre Meeting JCPRG Seminar Room

_87_



Nuclear Reaction Data Centre (JCPRG)
Minutes on 7t Center Meeting in FY2018 17:00~ October 31, 2018

1. Chairperson

Imai

2. Participants

Ichinkhorloo, Imai, Jagjit, Katayama, Kato, Noto

3. Report

[EXFOR]
o EXFOR master files in the JCPRG server were updated.
—  [Oct. 29] 1442, C176, E116, FO68, M097, 0064
e  Tada attended the EXFOR workshop held at IAEA, Vienna on Oct. 22-25, 2018.
[NRDF]
o  NRDF master files were updated.
—  [Oct. 19] D0377, D0495, D0496
—  [Oct. 31] D0366, D0356
[ImPACT]
e  The final report must be prepared by Nov. 22, 2018.
[RIKEN]
e RIKEN Progress Report Vol. 51 was published. Seven reports from JCPRG were included.
— N. Ukon et al., Activation cross sections of alpha-induced reactions on natural
tungsten for 1®Re and #8Re production

M. Saito et al., Production cross sections of 1779Lu in a-induced reactions on "tYh

M. Saito et al., Production cross sections of %°Yb and Tm isotopes in deuteron-
induced reactions on 1%9Tm

— M. Aikawa et al., Activation cross sections of a-induced reactions on "In for 117™Sn
production

S. Ebata et al., Monte-Carlo Simulation of Transmutation based on Experimental
Nuclear Data

D. Ichinkhorloo et al., EXFOR Compilation of RIBF data in 2017

T. Murata et al., Cross section measurement to produce Mo by alpha-induced

reactions on natural Zr
[Experiment]
e  The following papers for experiments were submitted/reviewed/published.
— M. Aikawa et al., “Activation cross sections of deuteron-induced reactions on
niobium up to 24 MeV”, Nucl. Instrum. Methods B, 436, 217, 2018.
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—  T. Murata et al., “Production cross sections of Mo, Nb and Zr radioisotopes from
alpha-induced reaction on "Zr”, Appl. Radiat. Isot., reviewed and to be revised.
— M. Aikawa et al., “Activation cross sections of alpha-particle induced nuclear

reactions on natural palladium”, Nucl. Instrum. Methods B, submitted.

[Conference/Symposium]

e  The next AASPP Workshop will be held on Nov. 12-15, 2018.
— Ichinkhorloo et al., “Activity of Nuclear Reaction Data in JCPRG”
—  Ichinkhorloo et al., “Analysis of the 0 (p,pn)*®0 reaction using the CDCC method”
—  Aikawa et al., “Systematic study on charged-particle-induced reactions for medical

radioisotope production”

e The next International Conference on Nuclear Data for Science and Technology
(ND2019) will be held at Beijing, China on May 19-24, 2019.
—  Abstract submission deadline: Nov. 20, 2018 (extended)

e  The next Symposium on Nuclear Data will be held at Tokyo Inst. of Tech. on Nov. 29-30,
2018.
—  Abstract submission deadline: Oct. 31, 2018 (extended)
— Aikawa submitted one abstract

[Others]

3

e  The JCPRG servers were replaced on Oct. 17, 2018.

Event Schedule

2018
Nov. 12-15 AASPP Gyeongju, Korea Aikawa and
Ichinkhorloo
Nov. 29-30 Symposium on Nuclear Data TITech, Japan Aikawa and Kimura
Dec. 4-8 NN2018 Saitama, Japan Jagjit and
Ichinkhorloo
2019
Mar. 6-8 Japan forum of nuclear astrophysics Hokkaido Univ., Kimura
Japan
May 19-24 ND2019 Beijing, China Kimura
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.
Fujimoto
Ichinkhorloo AASPP, NN2018
Jagjit NN2018
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Kato

Kimura Nuclear Data
Saito
Tada

4 Next Meeting

17:00, Nov. 26 8™ Centre Meeting JCPRG Seminar Room
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Nuclear Reaction Data Centre (JCPRG)
[Draft] Minutes on 8" Center Meeting in FY2018

17:00~ November 26, 2018

1.

Chairperson

Imai

Participants

Hirabayashi, Imai, Jagjit, Kato, Kimura

Report
1) [EXFOR]

o EXFOR master file in the JCPRG server was updated.

—  [Nov. 25] 1443

2) [NRDF]
¢ No meetings were held.
3) [IMPACT]

e  The final report was submitted.
4) [Experiment]
e  The following paper was accepted.

— T. Murata et al., “Production cross sections of Mo, Nb and Zr radioisotopes from

alpha-induced reaction on "™Zr”, Appl. Radiat. Isot., accepted.

5) [Conference/Symposium]

e  The 9th AASPP Workshop was held at Gyeongju, Korea on Nov. 12-15, 2018.

— Ichinkhorloo and Aikawa attended the workshop
—  Three talks were presented.

Ichinkhorloo et al., “Activity of Nuclear Reaction Data in JCPRG”
Ichinkhorloo et al., “Analysis of the *O(p,pn)*O reaction using the CDCC

method”

Aikawa et al., “Systematic study on charged-particle-induced reactions for

medical radioisotope production”

—  The next workshop will be held in Almaty, Kazakhstan.

e The next International Conference on Nuclear Data for Science and Technology
(ND2019) will be held at Beijing, China on May 19-24, 2019.

—  The deadline of abstract submission passed.

e  The next Symposium on Nuclear Data will be held at Tokyo Inst. of Tech. on Nov. 29-30,

2018.
—  Two posters will be presented.
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4.

5.

Kimura et al., “Cluster resonances probed by nuclear responses”
Sakaguchi et al., “Production cross sections of 8Zr by deuteron-induced
reactions on 89y”
o  Aworkshop of Japan Forum of Nuclear Astrophysics will be held at Hokkaido University
on Mar. 6-9, 2019.
—  Abstract deadline: Nov. 30, 2018
— Ichinkhorloo, Jagjit, Kimura will attend and submit abstract
6) [Others]
e  Prof. Abishev (Al-Farabi Kazakh National University) visited Hokkaido University.
— A seminar “Magnetic knife for medical purposes” was held on Nov. 22, 2018.
e  Prof. Takibayev (Al-Farabi Kazakh National University) will visit Hokkaido University
on Dec. 8-14, 2018.
—  He will use JCPRG lab.
o  Hokkaido Theoretical Nuclear Physics Local School was held on Nov. 19-21, 2018.
—  Three talks by Saito, Murata and Aikawa were presented.

Annual Report

1) JCPRG annual report 2016,2017,2018
e  Printing and distribution: A few will be printed to distribute to IAEA, Dean of Science
Faculty in Hokkaido University.
—  Check the distribution list to be renewed.
e 2017 and 2018 will be unified.
2) RIKEN annual report
e  The submission schedule will be announced
— Jagjit will be the corresponding author of “EXFOR Compilation of RIBF data in 2018”

—  Some experiments performed at RIKEN

Event Schedule
2018
Nov. 29-30 Symposium on Nuclear Data TITech, Japan Aikawa and Kimura
Dec. 4-8 NN2018 Saitama, Japan Jagjit and
Ichinkhorloo
2019

Mar. 6-8 Japan forum of nuclear astrophysics Hokkaido Univ., Kimura
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Japan

May 19-24 ND2019 Beijing, China Kimura

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.

Fujimoto
Ichinkhorloo NN2018
Jagijit NN2018
Kato
Kimura Nuclear Data at TITech
Saito
Tada

Next Meeting
17:00, Dec. 21 9th Centre Meeting JCPRG Seminar Room

_93_



Nuclear Reaction Data Centre (JCPRG)
Minutes on 9™ Center Meeting in FY2018 17:00~ December 21, 2018

1.

Chairperson  Kimura

Participants  Katayama, Noto, Chiba, Kimura, Jagjit, Saito, Ichinkhorloo

1)

2)

3)

4)

5)

6)

Report

[EXFOR]

EXFOR master files in the JCPRG server were updated.
— [Dec. 18] 3186, D118, E117, F069, G042, M098

[NRDF]

Two meetings were held on Nov. 30 and Dec. 21, 2018.
— [Nov. 30] D2557, D2574, D2575, D2576, D2578
— [Dec. 21] D2524, D2535, D2545, D2580, D2581

[Annual Report]

The webpage was prepared.
—  http://www.jcprg.org/annual/2016/
Annual report will be printed and sent in the next week.

[IMPACT]

Our activity on IMPACT will be reported by Aikawa in the next AESJ meeting in Mar.

[Experiment]

The following paper was published.

— T. Murata et al., “Production cross sections of Mo, Nb and Zr radioisotopes from a.-
induced reaction on "™Zr”, Appl. Radiat. Isot., 144 (2019) 47.

Several experiments are planned to be performed at RIKEN in Feb. and Mar.

—  64Ni+a, Tm+a, W+a

—  Th+d, Zn+d

Saito will have a presentation in the next AESJ meeting in Mar.

[Conference/Symposium]

The proceedings on the 9th AASPP Workshop held at Gyeongju, Korea on Nov. 12-15,

2018 were submitted.

—  Ichinkhorloo et al., “Activity of Nuclear Reaction Data in JCPRG”

— Aikawa et al., “Systematic study on charged-particle-induced reactions for medical
radioisotope production”

The 2018 Symposium on Nuclear Data was held at Tokyo Inst. of Tech. on Nov. 29-30,

2018.
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—  Two posters were presented.
Kimura et al., “Cluster resonances probed by nuclear responses”
Sakaguchi et al., “Production cross sections of 8Zr by deuteron-induced
reactions on 89Y”

—  The deadline of the proceedings is Jan. 11, 2019

7) [Others]
e  Prof. Takibayev (Al-Farabi Kazakh National University) visited Hokkaido University on
Dec. 8-14, 2018.
e  Assist. Prof. Ukon (Fukushima Medical University) visited Hokkaido University on Dec.
20-21, 2018.
e  RIKEN annual report, deadline 25™ Jan.

— Jagjit will be the corresponding author of “EXFOR Compilation of RIBF data in 2018”

—  Some experiments performed at RIKEN

Event Schedule

2018
Mar. 6-8 Japan forum of nuclear astrophysics Hokkaido Univ., Kimura
Japan
Apr. 9-12 NRDC Meeting Vienna Kimura, Tada
May 19-24 ND2019 Beijing, China
Jun. 24-28 AASPP Almaty
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.
Fujimoto
Ichinkhorloo
Jagjit
Kato
Kimura
Saito
Tada
Next Meeting
17:00, Feb. 1 10t Centre Meeting JCPRG Seminar Room
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Nuclear Reaction Data Centre (JCPRG)
Minutes on 10t Center Meeting in FY2018 17:00~ February 1, 2019

1. Participants (*: chair)

Fujimoto, Imai*, Jagjit, Kato, Noto

2.  Report
1) [EXFOR]
e EXFOR master files in the JCPRG server were updated.
— [Jan. 31] 1444, 4180, C177, C178, C179, C180, C181, E118, E119, E120
2) [NRDF]
e  One meeting was held on Jan. 18, 2019.
— [Jan. 18] D0078, D1921, D2218, D2236, D2434, D2553, D2564, D2568, D2589
3) [Annual Report]
e  The webpage of JCPRG Annual Report 2016 was opened.
—  http://www.jcprg.org/annual/2016/
4) [ImPACT]
e  Our activity on ImMPACT will be presented as a poster in a symposium on Mar. 9, 2019.
—  The poster will be prepared.
e Apaper was published.
— S. Takeuchi et al., “Coulomb breakup reactions of 93,94Zr in inverse kinematics”,
Prog. Theor. Exp. Phys. 2019, 013D02 (2019).
5) [RIKEN]
e  Twelve reports were submitted to RIKEN Annual Progress Report Vol. 52.
— Jagjit et al., EXFOR compilation of RIBF data in 2018
— Ditroi et al., Investigation of alpha particle induced reactions on natural silver in the
40-50 MeV energy range (Condensed)
—  Takacs et al., Measurement of activation cross sections of alpha particle induced
reactions on iridium up to an energy of 50 MeV (Condensed)
—  Takacs et al., Activation cross sections of alpha particle induced reactions on natural
nickel up to 50 MeV
— Aikawa et al., Activation cross sections of deuteron-induced reactions on niobium
up to 24 MeV (Condensed)
— Aikawa et al., Activation cross sections of a-induced reactions on "Zn for Ge and
Ga production (Condensed)
— Aikawa et al., Activation cross sections of alpha-induced reactions on "In for 11/mSn
production (Condensed)
— Murata et al., Production cross sections of Mo, Nb and Zr radioisotopes from alpha-
induced reaction on natZr (Condensed)
— Murata et al., New cross section data for production zirconium-89 by alpha particles
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on yttrium target
— Saito et al, Cross section measurement of a-induced reactions on "Er for 9Yb
production
—  Sakaguchi etal., Cross section measurement of the deuteron-induced reaction on &Y
to produce &Zr
— Ukon et al., Production cross sections of deuteron-induced reactions on natural
palladium for Ag isotopes (Condensed)
6) [Experiment]
e  Several experiments are planned to be performed at RIKEN in Feb. and Mar.
—  a-induced reactions on Tm, W, and Ni
— d-induced reactions on Tb and Zn
e An application to JSPS Bilateral Program by Dr. Haba (RIKEN) and Dr. Takacs
(ATOMKI) was accepted.
7) [Conference/Symposium]
e  The proceedings on the 2017 Symposium on Nuclear Data were published.
—  Murata et al., “Cross Section Measurement to Produce **Mo by Alpha-Induced
Reactions on Natural Zirconium”
—  Saito et al., “The measurement of the excitation function of alpha induced reaction
on "Yb to produce Y""Lu”
e  The proceedings on the 9th AASPP Workshop held at Gyeongju, Korea on Nov. 12-15,
2018 were published.
—  Ichinkhorloo et al., “Activity of Nuclear Reaction Data in JCPRG”
—  Ichinkhorloo et al., “Analysis of the 1*0O(p,pn)*>0 Reaction Using the CDCC Method”
— Aikawa et al., “Systematic study on charged-particle-induced reactions for medical
radioisotope production”
e  The 10" AASPP Workshop will be held at Institute of Nuclear Physics, Almaty on Jun.
24-27, 2019.
—  Due date of registration on Mar. 31
—  Due date of abstract on April 30
e The next AESJ meeting will be held at Ibaraki Univ. on Mar. 20-22, 2019.
—  Aikawa and Saito applied for presentations.
8) [Others]
e  To open the https port of the JCPRG server was applied.
e  Dr. Takacs stay at Hokkaido Univ. from Jan. 15 to Feb. 9, 2019 and RIKEN from Feb. 9
to 18, 2019.

3. Event Schedule
2018

Mar. 6-8 Japan forum of nuclear astrophysics Hokkaido Univ., Kimura
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Japan

Mar. 14-17 JPS Meeting Kyushu Univ.

Mar. 20-22 AES] Meeting Ibaraki Univ. Saito

Apr. 9-12 NRDC Meeting Vienna Kimura, Tada
May 19-24 ND2019 Beijing, China

Jun. 24-28 AASPP Almaty

Jul. 2-5 OMEG 15t Kyoto Univ.

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.
Fujimoto
Ichinkhorloo
Jagjit
Kato
Kimura
Saito
Tada

Next Meeting
17:00, Feb. 27 11th Centre Meeting JCPRG Seminar Room
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Nuclear Reaction Data Centre (JCPRG)
[Draft] Minutes on 11" Center Meeting in FY2018 17:00~ February 27, 2019

1.

Participants (*: chair)

Imai*, Jagjit, Kato, Kimura, Noto, Tada

2.
)

2)

3)

4)

5)

6)

Report

[EXFOR]
e  EXFOR master files in the JCPRG server were updated.

— [Feb. 23] 2268, 2269, 2270, 2271, 3187, E121, F070, K018, L037, 0065, 0066,
R029, S025

[NRDF]

e  No meeting was held in Feb. 2019.

[ImPACT]

e Our activity on ImPACT will be presented as a poster in a symposium on Mar. 9, 2019.

—  The poster was prepared and submitted.

e  Our activity will be reported in the next AESJ meeting.

— M. Aikawa et al., “Reduction and Resource Recycling of High-level Radioactive
Wastes through Nuclear Transmutation (5-2) PHITS simulation based on ImPACT
nuclear data”

[Experiment]
o  Experiments were performed at RIKEN by Aikawa, Saito and Takacs.
— oa-induced reactions on Tm, W, and Ni in the beam time on Feb. 11-12, 2019.
o  Experiments will be performed at RIKEN by Aikawa, Ichinkhorloo and Zolbadral.
— d-induced reactions on Th and Zn in the beam time on Mar. 2-4, 2019.
[Conference/Symposium]
e The next AESJ meeting will be held at Ibaraki Univ. on Mar. 20-22, 2019.
—  Aikawa and Saito applied for presentations.
[Compilation]

e  Status
Transmitted . Oct. 4: Trans.e116(E2520, E2525, E2541, E2543)
. Nov. 29: Trans.e117(E2557, E2574, E2575, E2576, E2578, E2580,
E2581)

«  Jan. 8: Trans.e118(E2524, E2535, E2545, E1921, E2434, E2568,
E2553, E2564, E2589)

«  Jan. 21: Trans.e119(E0078, E2218, E2236, E2265, E2266, E2267,
E2268 E2270, E2271, E2275, E2276, E2277, E2278, E2301, E2302)

«  Jan. 22: Trans.e120(E2269, E2374, E2381, E0030, E1917, E2049,
E2394, E2591, E2593, E2125, E2430, E2493)
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e Jan. 31: Trans.e121(E2253, E2258, E2583, E2539, E2584, E2586,
E2590, E2592)
e Feb. 23: Trans.k018(K2003, K2004, K2199, K2348)
*  Feb. 23: Trans.r029(R0007, R0017, R0O019, R0029, R0O031, RO037,
R0039)
EXFOR Master Update e+  [Feb. 23] 2268, 2269, 2270, 2271, 3187, E121, F070, K018, L037,
0065, 0066, R029, S025
NRDF Master Update . None

7) [Others]
e  The JCPRG server started to redirect http to https.
e Jagjit will move to RCNP in this April.
e  Tada has come back from IAEA

Event Schedule

2018
Mar. 6-8 Japan forum of nuclear astrophysics Hokkaido Univ., Kimura
Japan

Mar. 14-17 JPS Meeting Kyushu Univ.

Mar. 20-22 AESJ Meeting Ibaraki Univ. Saito

Apr. 9-12 NRDC Meeting Vienna Kimura, Tada

May 19-24 ND2019 Beijing, China

Jun. 24-28 AASPP Almaty

Jul. 2-5 OMEG 15t Kyoto Univ. Kimura
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.
Fujimoto

Ichinkhorloo
Jagjit

Kato

Kimura
Saito

Tada

Next Meeting
17:00, Mar. 19 12th Centre Meeting JCPRG Seminar Room
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Nuclear Reaction Data Centre (JCPRG)
[Draft] Minutes on 12t" Center Meeting in FY2018 17:00~ March 19, 2019

1. Participants (*: chair)

Ichinkhorloo, Imai*, Jagjit, Kato, Kimura, Noto, Tada

2.  Report
1)  [ImPACT]
e  Our activity on IMPACT was presented as a poster presentation in a symposium on Mar.
9, 2019.
e  Our activity will be reported in the next AESJ meeting.
— M. Aikawa et al., “Reduction and Resource Recycling of High-level Radioactive
Wastes through Nuclear Transmutation (5-2) PHITS simulation based on ImPACT
nuclear data”
2)  [Experiment]
o  Experiments were performed at RIKEN by Ichinkhorloo, Zolbadral and Aikawa.
— d-induced reactions on Tb and Zn
3) [RIKEN]
o Referee comments on the APR report below were received. The report was revised
according to the comments and re-submitted.
— M. Aikawa et al., "Activation cross sections of deuteron-induced reactions on
niobium up to 24 MeV"
4) [Conference/Symposium]
e  The next AESJ meeting will be held at Ibaraki Univ. on Mar. 20-22, 2019.
e  The deadline of AASPP for registration on the end of March.
—  Tada will attend
—  The deadline of abstract on the end of April.
5)  [Compilation]
e  Status

Transmitted March 19: Trans.e122 (E0029, E0832, E 0838, E1154, E1294,
E1399, E1669, E1677, E1748, E1829, E1846, E1910, E1974, E2007,
E2036, E2074, E2089, E2091, E2434)

EXFOR Master Update None

NRDF Master Update None
6) [Others]

e  Tadawill go to IAEA in April.
e  There is a candidate of postdoc.
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3. Event Schedule

2019

Mar. 20-22 AES] Meeting Ibaraki Univ. Saito

Apr. 9-12 NRDC Meeting Vienna Kimura, Tada

May 19-24 ND2019 Beijing, China

Jun. 24-28 AASPP Almaty Tada

Jul. 2-5 OMEG 15t Kyoto Univ. Kimura
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.

Fujimoto

Ichinkhorloo

Jagjit

Kato

Kimura

Saito

Tada

4. Next Meeting
17:00, May 10 1%t Centre Meeting JCPRG Seminar Room

-102-



tEERE KREREBEZMER HE
BRFRRIGT —IX—AARFEAFE Y — (JCPRG)
Nuclear Reaction Data Centre (JCPRG),
Faculty of Science, Hokkaido University

BEESR
Ya fERE (ZER) Bl e NE b NEd e e TP
A EB Elat3iEPNE PN e R i
IES NI JbHEE RS RSB TR 7Eke
AR Bl A3 EPNE PN AR R S
SRR iR ALiE R S v & —

7RIS HY —R— R

HHE KBKF: YRsE -t > & —
K& EE E B 7 OB TR - G
(TAEA, Department of Nuclear Science and Applications)

K A ERRF: BB S

B 184 UK REZGEHE 2R

e B H AR T I 55 B SRS I 7 0 E i Lot oi e v & —

vy —RE
AR B B[ %31 NE N U2 2 0
Ik %55 B3 el NE N e s
EA TEAT bHEE R RZEGEEE A 5E b
T EE FLIRZEBE K2
Y JERZE KT R
il iz FERFEKRY: REE
S IR KE LB KT SEHE MR
Jagjit Shigh Dhindsa B3 E b NE N e R
%H 7 AbiEE R Y RZ B 2 ze b
Dagvadorj Ichinkhorloo bEER T REGEH AR
Sk Fia el RBENER T E T E S S
VAIRE S JERTERY: H#RLHEY Y & —
38

AN EHH Bl 3E PNEIPNE AT 2
Ik %55 JLHEE R RZEGEE M 5E b
A TEAT B i3 Eb NE A NE o e R
Jagjit Singh Dhindsa JLEER T REGH AR
Dagvadorj Ichinkhorloo B3N NE A s e A
% H & B3 E W NE AN e s

-103-



i 525

et &

T EH

Fr il iz

(F 79 —r3=)
53 AL
dH V& A
(7R3 =)
alil

Dagvadorj Ichinkhorloo
Jagjit Singh Dhindsa
%M #H

NRDF FX&%

Bl e NE P NEd Tt A
ALEZE R R
FLIRF BTt
JEEFERZF RHER
ALHEE R & B HEXE R
JeAbHEE KT B

Bl S EPNE SN e N 2

T—HINE - AD
FT—=RXAH - Fzv o
B3NN =y A
ALHETE K F KRB 2B
B[R =y = A e A
BT —R2TYRAX - AN

AT LER
GSYS

BR3P NES T
Editor

Web
Bl R 3 E W N NE s e I
FERBERERZER
B3 DN NEA =y A
LB KT EEHE MR
L E2ZER KT RFEFL
L E2EZRERKRFE BRFFL

-104-



[RF R IGRERIT 3T E D ERRA
T—IREADTH N EBRRVBLET

FbEE K7 K B e B B R TR S T — R N — AERH 2 v 4 — T, ENOHEH T
HIE SN R PRI T — 2 DINE E Al EIT>TWET, INET — X IIMER TS 7 71 )V
(Nuclear Reaction Data File: NRDF) e THRIE - AfT 5 & & b2, FHER#HERX (EXchange
FORmat: EXFOR) DA T, EEEFE 18 (International Atomic Energy Agency: TAEA)
mEICESN, HEEYHERZIZIUO, FEHYHE, HEDT%, MRIIE, BEREZZ Y,
R4 By O, BEaliE oMM iz ng T,

T — R E X R, BN DREIZ T 7 A UL TAR - 23 572010, ERRICIZEUET —
RIG ERFEERD THRMEZ BNV LU EY, WX ICBEl eI N T WA EGEICE, BERD
MR (CEBRERD D WIFELRRE), BREOHE (RHERED D WIEHEHERER YY), NEOHE
B OOHSIINED 2 WIERBNERY) FIZOoVWTHWELEZ2 IETWEEZLIGELRH D £7,

7o BRIZZ I 7 o@iAa Mo W BHEDPKME N T WS 7 7 A OVIZBL TH, BFuoiE
T — R % TN WG S I ITBERE R L £ 9,

BEZE S DFXAIZTHNNTZENWT WA Z LIZE# T2 212, ZnhomXaEfshd
BERRIZEZIEL D TN ZLE D BVEL £,

HAHDRNH D E U726 NadE TITHEMHK S 230,

fEF: T 060-0810
FLRH ALK AL 10 &P 8 TH
EliESEp NP NE gL T U
RGN T — R R — A gefafs v X —
URL:  http://www.jcprg.org/
e-mail: services@jcprg.org
Tel: 011-706-3723
Fax: 011-706-3724

- 105 -



2018
J6HEE KPR FRR G T — & X — AR £ v & — R
JOPRG ANNUAL REPORT
NO. 8 (2018)

¥ 17 201943 H31H
FATE  ACHBER R EBER A BN R R R SOE T — & N — AR v X —
Nuclear Reaction Data Centre (JCPRG), Faculty of Science, Hokkaido Univerity
MeEE  ALRERY: IS T — &2 N — AW v & —
ERERE WitEER R




