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Report on EXFOR Compilation 2016

DAGVADORJ Ichinkhorloo, AIKAWA Masayuki, EBATA Shuichiro
KIMURA Masaaki, SARSEMBAYEVA Aiganym, SINGH Jagjit
Faculty of Science, Hokkaido University

Abstract
In this report, we present our activities 2016 in the compilation of experimental

nuclear reaction data. In fiscal year from April 2016 to March 2017, we compiled 64
entries and transmitted 10 TRANS files .

1 Introduction

The Nuclear Reaction Data Centre (JCPRG)[1] of Hokkaido University compiles charged-particle
induced nuclear reaction data obtained in the Japanese facilities in its own data format (Nuclear
Reaction Data File: NRDF)[2] and in the international format (EXchange FORmat: EXFOR)[3].
EXFOR is maintained by the International Atomic Energy Agency (IAEA) [4] and the International
Network of Nuclear Reaction Data Centres (NRDC). The NRDC collaborates on compilation of
experimental data, development of related software for compilation and dissemination. JCPRG is
a member of NRDC, and has contributs about 10 percent of the charged-particle nuclear reaction
data in the EXFOR library. In this report, we present the activities in 2016, the compilation of
experimental nuclear data by JCPRG.

2 Organization

The total staff includes the centre head (Kimura Masaaki), JCPRG staff (Shuichiro Ebata) and
three researchers (Dagvadorj Ichinkhorloo, Sarsembayeva Aiganym and Singh Jagjit).

3 Compilation Activities

In 2016, we compiled 64 new papers reporting on nuclear reaction experimental data performed
in Japan. Every week, we assign each compiler one paper and check their compilation to finalize
by all the members in the compilation meeting. For higher quality of the compilation contents,
we contact the authors of a particular paper concerned to request them to provide their original
experimental data plotted in each figure in the paper to ensure the accuracy of the data compiled
in the NRDF and the EXFOR library. If the original data could not be directly obtained from the
authors, we digitize the plotted curves on the figures in the paper with the digitization software
GSYS [5].



4 Journal Survey

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

5 Transmitted File in 2016

The most important work is to translate compiled entries into the EXFOR format for the trans-
mission of the experimental nuclear reaction data worldwide The transmission includes the new
compiled entries as well as the modified entries. In 2016, 10 TRANS files: E100, E101, E102, E103,
E104, E105, E106, E107, E108, K016 and K017 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 10 TRANS files, contain 64 EXFOR new entries and 11 modified entries. There are frequent
transmissions of the new entries, in which 10 registered entries contain the RIBF data.

6 Compilation of Nuclear Reaction Data at RIBF

In the JCPRG, 10 papers were produced by using the RIBF data and those data satisfy the
compilation scope of the EXFOR library. We have established an effective procedure to compile
all of the new publications during the last six-year collaboration with the RIKEN Nishina Center.
Therefore, most of the recent experimental nuclear reaction data from the RIBF have successfully
been compiled in the EXFOR database.

7 Summary

In this article, we reported recent compilation work in the JCPRG. We summarized the status of
the EXFOR file transmission: the 10 TRANS files, named as E101, E102, E103, E104, E105, E106,
E107, E108, K016 and K017 were transmitted in fiscal year 2016.
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Table 1: The list of transmitted new and revised entries in 2016

TRANS Prelim

Final

Entry New

Entry Rev

E101

2016.03.04

2016.04.30

E2483 E2485 E2487
E2488 E2489 E2490
E2491 E2492 E2493
E2494

E102

2016.03.25

2016.05.11

E2495 E2496

E1522 E1994 E2406
E2458

E103

2016.05.21

2016.06.25

E2214 E2219 E2220
E2224 E2225 E2226
E2227 E2228 E2230
E2231 E2233 E2234
E2235 E2237 E2238
E2239 E2241 E2242
E2244 E2247 E2254
E2256 E2261 E2262
E2307 E2308 E2309
E2313 E2319 E2321
E2330 E2508

E104

2016.11.17

2017.02.17

E2125

E105

2016.11.17

2017.03.03

E2412 E2459 E2475
E2484 E2486 E2498
E2500 E2501 E2502
E2503

E106

2016.11.24

2017.03.03

E2504

E1988 E2121,

E107

2017.01.26

2017.05.08

E2507 E2511 E2515
E2522

E108

2017.03.21

2017.05.29

E2506 E2518

E2494

K016

2016.05.25

2016.08.12

K2373 K2497 K2499

K2320

KO017

2016.08.24

2016.11.23

K2027 K2373

Total

64

11
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Evaluation Activities at JCPRG
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Abstract
In this report, we briefly introduce some evaluation activities in Japan Charged-
Particle Nuclear Reaction Data Group (JCPRG) in 2016. Evaluation as one of the
important activity at JCPRG, covers the theoretical investigation of wide range of
nuclear systems close to stability line, at drip-lines and beyond the drip-lines. The
established theoretical approaches helps to predict new data which further purposes
the demand for new experiments.

1 Introduction

Evaluation of nuclear reaction data is a diligent process of comparison, selection, renormalization
and averaging of the available experimental data, complemented by theoretical calculations. Over
the past few decades, theoretical approaches have encountered various challenges on different fronts
mainly computaional costs. We at JCPRG [1] deals with various theoretical approaches and evalu-
ate nuclear data used for various applications like PET (positron emission therapy) 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 2016.
The report is organized as follows: section 2 describes the nuclear octupole correlation investigated
with the constraint three-dimensional Skyrme Hartree-Fock+BCS model [2, 3]. Section 3 describes
the analysis of ©Li 4+n reactions using continuum discretized coupled channel (CDCC) method
[4-6]. Section 4 presents the study of continuum excitations in the Borromean systems and the
unbound 2n-systems [7-11]. Finally, section 5 presents our conclusions.

2  Nuclear octupole correlation investigated with the constraint
three-dimensional Skyrme Hartree-Fock+BCS model

To understand the nuclear deformation and to evaluate theoretically the reaction cross sections
using folding or Glaubeer model, we performed a systematic calculation for the ground state of
over 1000 even-even nuclei. The ground states are prepared with the full self-consistent Hartree-
Fock plus BCS (HF+BCS) method represented in the three-dimensional coordinate space, which
can describe any deformations. A Skyrme effective interaction (SkMx) is employed and for the
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Figure 1: Multi-octupole potential energy surfaces for (left) '#*Ba and (right) ??°Rn with respect
to the octupole deformation parameter 83,,;m = 0,1, 2, 3.

pairing correlation the smoothed pairing constant which is deduced from the level density of the
nuclear system, is applied according to same manner in Ref. [2].

The present investigation was able to show the distribution of quadrupole and octupole defor-
mations [3]. We focus on the mass dependence of octupole correlation and evaluate the amplitude
and behaviour of octupole potential energy surface. They are investigated by using the constraint
Skyrme HF+BCS method with the quadratic constraint terms.

Figure 1 shows the potential energy surfaces with respect to the multi-octupole deformation
B3m;m = 0,1,2,3 which are shown with circle, square, triangle and cross respectively, for 144Ba
in the left and for 2?°Rn in the right. #4Ba is one of the lighter octupole deformed nuclei which
has Z = 56 and N = 88. It has a local minimum on the only (39 (pear shape) potential energy
surface. The amplitude of correlation might be estimated as about 200 keV. ??°Rn is one of the
heavier octupole deformed nuclei which has Z = 86 and N = 134. The local minimum appears in
the not only B30 but also 31 (banana shape) and 32 (tetrahedral shape) potential energy surfaces.
The amplitude of (39 octupole correlation might be about 1.5 MeV which is much larger than
144Ba. Furthermore, the 22°Rn results indicate it has the excitation states with different ocutpole
deformation. They will be useful knowledge for the isomers of heavier octupole deformed nuclei.

The study will be extended to not only nuclear structure but also nuclear reaction. We will
construct a theoretical database based on these results for not only ground states but also reaction
cross sections etc. The theoretical database will be able to correct the EXFOR database, such as
missing data, wrong order of data and strange angler distribution.

3  Analysis of %’Li +n reactions using CDCC method

In this fiscal year, we extend the CDCC [12] analysis of the integrated elastic and inelastic scat-
tering cross sections of n+Li with incident neutron energies below 14.1 MeV using the JLM (J.-P.
Jeukenne, A. Lejeune, and C. Mahaux) which was proposed for an energy region lower than 10 MeV
[13]. This is because of the fact that the various parameter sets are defined for the JLM effective
nucleon-nucleon interaction in the different energy regions [13, 14]. Furthermore, we employ the
normalization factors to adjust folding potentials of the JLM for the n+ %7Li elastic scattering in a
similar way as the previous studies [4, 5, 15]. The energy-dependent normalization factors Av and
A\w for real and imaginary parts, respectively, of the n— %7Li folding potentials are determined from
the integrated elastic cross section data. Using the obtained normalization factors, we calculate
the inelastic scattering cross sections and angular distributions and compare the results with the

-15-
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Figure 2: The integrated (left) elastic cross sections of the n+ %Li scattering, (Right) inelastic n+
6Li scattering cross sections, for the excited 31 state at the excitation energy of 2.18 MeV of SLi
in comparison with the evaluated data and experimental data.

experimental data without any additional parameters. The calculated results [6] are presented in
Figure 2. The CDCC calculation gives a satisfactorily good agreement with the experimental data.
We also purpose to extend the CDCC analysis of the scattering cross section of 60 target with
incident proton.First, we investigated the elastic scattering cross section of 60 +4p reactions with
15N 4p cluster model. The current calculated results of elastic scattering cross section data are
shown to reproduce the observed data. The next purpose of our work is to calculate °O(p,pn)
150 positron source, detailed information on the energy spectrum, angular distribution and pro-
duction cross section. This kind of research is applicable to the PET (positron emission therapy)
and nuclear reaction data fields.

4  Continuum excitations in the Borromean systems and the un-

bound 2n-systems

In recent years, there has been rapidly increasing interest in the study of the Borromean nuclei
sitting right on the top of neutron drip-lines and two-neutron decays of unbound systems beyond
the neutron drip-line. This study demands a three-body description with proper treatment of
continuum, whereas the conventional shell-model assumptions are being insufficient. Recently we
have developed a simple nuclear structure model for ground and continuum states of the Borromean
nuclei [7-11]. Initially it is tested for ®He, the states of which are built by starting from the
continuum single-particle spd-states of ®He. The role of different continuum components in the
weakly bound nucleus ®He is studied by coupling unbound spd-waves of *He by using simple
pairing contact-delta interaction. Our results show that the SHe ground state 0% displays collective
nature by taking contribution from five different oscillating continuum states,that are summed
up to give an exponentially decaying bound wavefunction. In summary, the electric multipole
response of 6He has been investigated by using a simple structure model and the role of different
configurations has been explored in each case. Fig. (3), shows our predictions for the response of
6He to electromagnetic excitations of different multipolarity by showing the centroid of each state
and the width on horizontal scale. We expect that our efforts might be of help to unravel the
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Figure 3: Schematic representation of the spectrum of He predicted by our simple model. The
parenthesis in the J = 17 response indicates the uncertainty on the position of the peak. The lines
correspond to the widths [11].

complex patterns seen in the continuum spectrum of ®He.

Recently in 2016 a high precision interaction cross section (o) for 22C, was measured on a carbon
target at 235 MeV /nucleon at RIKEN [16]. This higher-precision measurement is the motivation
of selecting the 2n— halo ?2C, for extending our study in this fiscal year. We have also planned the
possibility of extension of our simple model from Borromean systems to the two-neutron unbound
systems beyond the neutron drip-line i.e. 260 [17]. This study will help to unravel the complex
patterns seen in the continuum spectrum of these systems and assigning spin and parity to newly
measured low lying excited states.

5 Summary

In summary, we have investigated the amplitude of octupole correlation in '“*Ba and ??°Rn
for multi-octupole deformation with the constraint three-dimensional Skyrme Hartree-Fock+BCS
model. For the study of 7Li 4+n reactions, by introducing normalization factors using CDCC,
the calculated elastic and inelastic scattering cross sections gives a satisfactorily good agreement
with the experimental data. For study of Borromean systems and the unbound 2n-systems, the
electric multipole response of °He has been investigated by using a simple structure model and the
role of different configurations has been explored in each case. These theoretical approaches are
still in progress to implement the possible extensions discussed in the text to provide further new
information on nuclear structure and nuclear reactions in near future.
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Annual Report 2016 of NRDF Working Group
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Abstract
The activities of the fiscal year 2016 on the Working Group of the Nuclear Reaction Data File
(NRDF) of JCPRG are reviewed. This working group is called NRDF seminar. The coding data
of NRDF master files are examined by format or coding rule check program and all errors are
corrected. 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 XML
format of the NRDF format or coding and the new NRDF editor system.

1 XE®»IZ
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D2406, D2413, D2490, D2496, D2497, D2499)
Enrichment (ENR) Ofi & LT NAT &5l (%72 L) DMFAET D728, RILN—EIZRED
7RV, BEALMERFAES S UNIT B CTH 5, [ERET]

® ERS-DET [
(D2246, D2249, D2251, D2255)
ERS-DET (25T, HALAEEL (eVor %) f7/E7 2 UNITRIETH 2, [Ehiat]

(3)<Incident beam > TH H

® ERS-PRJ &

(D2214, D2255, D2262, D2319, D2330, D2408,)

ERS-PRJ IZ2W T, HALAHEE (eVor %) 17T 5 UNIT HETH 5,
ZHUCBIH L7 D BHDO ) BUTO L S e T OB IEZBM LT, [EikE]

- D2408: Comment of INC-ENGY-LAB

ERS-*: % should be acceptable : A J1i%
- D2214: Heading & Unit ® AJjwiL : AJJ

(4) < Detectors >TH H
® MONTR-RCT i
(D2373, D2485, D2492, D2496)
NRDF (Zi% MONTR-RCT 7%3% % 7% Monitor St DFEIRIZIEIA+372D T, xSz — K
LRERIZOE L TWAR[BEMED & 57— 4 /> 5 Monitor [)nDE#RE AT 572D O F
T AT OFRE XA G T 20 ER & 5, [ EMET]

=== Comments === > 2922 +-36 1

LR O Fak Bl
- D2496 : - D2492
< MONTR-RCT=/ 65CU(P,N)65ZN /; < MONTR-RCT=/ TI(D,X)48V /;
< INC-ENGY-LAB=6.25MEV; < INC-ENGY-LAB=23.88MEV;
< SIGMA=126MB; < SIGMA=217.54MB;

Ll EELIFIC

> MONTR-RCT=/ 65CU(P,N)65ZN, 6.25 > MONTR-RCT=/ TI(D,X)48V, 23.88 MeV,
MeV, 126 mb /; 217.54 mb /;
=Ll E&#LITFIZ
> SIGMA'13' DELTA-SIGMA MLTPOL - D2373 :
> (MB) (MB) (NODIM) <MONTR-RCT=/
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197AU(GAMMA,N)196AU /; =Ll E&LLTIZ
< SIGMA=0.365B; > MONTR-RCT=/197AU(GAMMA,N)19
< DELTA-SIGMA=0.012B; 6AU, 0.365+-0.012 b /;

e TTY HAZRE (D2490, etc)
Thick Target Yield (TTY) OHALIZHOWTIZ—EITEE > T2V, Bk Tld PRD/INC,
1/PARTCL, 1/SR/MEV/PARTCL, 1/SR/PARTCL, 7MfbitT\%, [EikEH]

(5) <Measured and/or deduced quantities > T8 H
® PHQ AMiRH (D2508, etc)
Measured and/or deduced quantitiesPHQ=)D AJNZ L L203H 5,
EEDH
- D2508 : PHQ=none -> PHQ=ANGL-DSTRN, (Angular Distribution)

e MLTPL R
(D2489, D2495)
PHQ OIEHIZ(T Others #384R L CHMIZMARRATE 5 HHENH D, MLTPL (32 Of%
BTHEDLNA TS EEZ B 5, Multipole (MLTPL) O AST4 DATA &7 3 5 I
W52 L2 RETDH, ZOEFEIEY, MLTPL OHEA77 NODIM &\ 9 fE#E (Type F ->
Data) OXERHMEIC/R D, [ERFT]

EEDH : > SIGMA'13' DELTA-SIGMA MLTPOL
< MLTPOIL=1; > (MB) (MB) NODIM)
Pl F&LITIC > 222 +-36 1

(6) < Numerical Data>T8 H
® ENGY-EMT [
(D1522, D1994, D2406, D2488)
Fim LA B LR S, ENGY-EMT # ENGY-EMT-LAB |, £721% ENGY-EMT-CM (ZZ5 %
L7, %72, ENGY-EMT1,2,3,4 % ENGY-EMT-LAB (Z#— L 7=,

® J-PTY [E (D2499, D2254)
ek SN T-NADS, SPIN=0.5, PTY=+1 & 72> TW= bt D%, J-PTY=1/2+ICEH+ XX EN H
S7-, D2254 Ti3 J-PTY:=-1/2 # 1/2 [ZEIE LT,

® none=none [#

-D2239 : HEADING : constant % none (Z{E1E L7z,

- D2257 : ISOSPIN=; 3 {71£ L 7= ¢, HENDEL T ISOSPIN # none (Zf&1FE L7z,
-D2254 : none=none;&{HE L7,

-D2235 : const % none (ZIEIE L7,
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® DO m(EEMiscellatious)
-D2493 : ZEIE (Z % Z-EMT |ZfE1E)
- D2488 : FE¥FEMETE (1.0e+5 % 1.0E+5 |[ZE1E)

4.3 DATA®Z7 v arv
® THTL &/ - &RAHARME (D2491)
-D2491 : THTL-MIN=0DEG
THTL-MAX=0.5DEG:; w/) - K& E— THTL=0[0.5DEG f

® THTC &/ - I KHERE (D2308)
-D2308 : THTC-MIN=6.1DEG;
THTC-MAX=44.9DEG; #&/) « Ik K&#E&E— THTC=6.1[44.9DEG;

® NGY-EMT-LAB &/ - e Kit& & (D2272)
-D2272 : ENGY-EMT-LAB-MIN=14.5MEV;
ENGY-EMT-LAB-MAX=18.5MEV;
&/ -k KRE#HAE— ENGY-EMT-LABN=14.5[18.5MEV;

® OMP [H#E (D2250)

NRDF Tk L TW A HFERT v v LR (OMP) D235 A — 4 fli2iZ HENDEL 35 L
TWRWDT, FEETHETILNENH D, D2250 TidimL? Table II(Data 26) & =1 = &

248l C A LTz, (Data 26-28)

® Legendre fR%[E

(D2203: D2209: D2210: D2230:) [ZEENMEE]

NRDF Tl Legendre (LEG) R0 AICHHE (LEG-2, LEG2 72 L) 2H bV 1 2iZ
WD LTV, AlEllE EXFOR &Ktk (E2230 72 &) 22 L CTRGEXLRET 5,

=720, SAEIDO~ AL —T 7 A VEGENEETIE DATAL, DATA2 #{H L=, 4%, H A
Blz— K : LEG-MLTPOL #F|H L, FRROANFEETDHZ L 20RET D,

=== LEG £/ XD#EFE ===
PHQ=LEGD

LEG-MLTPOL LEG
(NODIM) (MB/SR)

0

1

Legendre (LEG) fREUCBIT 57 — % &5 icim DEERML DI, SAX—T 7 AV

t P a— ROEHMEO7® NRDF Tix "~ offbvic [ »MEbh b,
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ERIZOWT LEG BfRD L a— FAf L Tahde, fiRZ Ak 11R,

® DELTA-DSIGMA/DOMEGA 7% F I Z #

f& £ : DELTA-DSIGMA/DOMEGA #% | LI EZLIFIC
¥DATA 258001 (D2213) THTC DSIGMA/DOMEGA
DELTA-DSIGMA/DOMEGA=20%:; DELTA-DSIGMA/DOMEGA
¥DATA; (DEG) (MB/SR) (%)
THTC DSIGMA/DOMEGA 16.656 3.611 20
(DEG) (MB/SR)

16.656 3.611

o IJPJIT‘Z:‘”iiﬁﬁEE
-D2196, D2197, D2198 : (ARB @Data) (Jilam SCIZHEHL, (EIERE)
-D2195 : (% @ERS-PRJ)

® DATA1,2 [t
- D2203 : DATA1,2 -> DSIGMA/DOMEGA
UNIT /327 (NODIM or ARB?)

® DO MIEEMiscellatious)
-D2237: Bk I X ¢ SIGMA -> DSIGMA/DOMEGA in DATA,9-12

44 FHEOEH
FEEOTEBICE L TL, 4.1 005 4.3 THRARZRBEOMIZFFHOVENH Y, HHZBEN - EE
TEXRWVWHLDORH LD TEEDLETH S,

® {fEa— NORFIHFHMOR
E T — FOEFIHTFMORLIEC OV TR ZET 5, UTOfIRIZa A Me LTENT S
A Too [ERET]
FEd o — NEEIEHROH
2004/10/28: &k
2016/05/27: PHQ,UNIT &/l

(DIE B i<V RUERE>
-D2285 : MidEs (ACC) DIEHEE & LT Storage Ring 738\, electron & DiEWEEH T2

— R OMER B 5,

® T 13 [Kiv| DG
FifE . 216RA, 217AC (D1522), 10HE (D2488)
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® T 14 TH{Z] OFHIEGK
-D2488 : ENGY-EMT -> ENGY-EMT-CM (TYPE F #iiH% &k P9015)
- D2487 : DELTA-RESN-WDTH O HA7IZ EV 2800 CEriixek P9015) [Eiht]
-D2411 : Unit of YLD : % should be acceptable
-D2262 : ENR [i#H, ERS-PRJ REICfHREL 72HAL (% & EV)

QB4 <F BlfEdE>

® TG
- D2488 : ENGY-EMT-CM=#ffi [HA7] #ELORTRLF—
-D2319 : DELTA-THTL=%kfiil [HAr] F.LREELA

® /b - FRRIEICEE U7 [ZET]
-D2217 : ENGY-EMT-LAB-MIN 7% F B2y, BEf£O ENGY-EMT-LAB 272k
-D2272 : [A] I
- D2213 : DELTA-DSIGMA/DOMEGA 7% F i|Zf#Evy, DATA &7 ¥ = (ZFLiR

4.5 FEHERE L LR

W Z R L LI BREGR SCO DFEZIILL T O®EY Th D, TN EIUTRE OB & Feilk 35,
WL ERERT = IIREEDOEETH D, [EhiT]
-D2219, D2227, D2227, D2228 :
CHM Otk I iE Ly 2 (CH2N2)3 = C3H6NG6 ?
-D2320 : Figs.4-5 DT — X & 3B %,
- D2248 : partial OGRS 7Z2Y, Bt = R L XF—DIERNDNRHATH 5, FEHEDIMBEIZE 51
FLTWEDHRTH D,

5 BPHIIZ

AAEFEITHT LW NRDF =5 ¢ % « XML 22 —F ¢ U 73 2T AOVERRICHOWT, EEROfH Y E
W14 LR TLE ST BRI RR AT ETITUIEL R o7, VAT AERRO S
FHZOUWTIIBEIZ 2014 42 OAK NRDF {E¥(E0MEBINCE Do b 0% R L,

VAL —T 7 A VEH TR SRSV TIE, 5 NRDF =5 ¢ B3OS EEE L LT
DO % & L, ¥ BIB, EXP, DATA 0%t 7 3 a L NZHOWT, MEEEOHRE 211272 BV~
DR EBNC /Y L CRBE L 72,

ZORER, ZHEOMEEM Uiz, [ERi] 2300 D -MBEITS % omi 2 03 L3 5 e
R L TW5D,

O HLFEFEEIZHM S - MEIE, INL [f&, ENR [, ERS-DET [#&, ERS-PRJ [H#,
MONTR-RCT [, TTY HA7fj#E, MLTPL M@, J-PTY [#&E, DATAL2 METH 7=, 44F
FEIXHT 7212, Proceedings [MRH, WWFZERT = — R, #rfl=— N&E, PHQ AN,
ENGY-EMT %, none=none [, THTL - THTL - NGY-EMT-LAB /) « lx KA [E, OMP
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R, Legendre f2%(&E, UNIT ~—E M8, S WOREEZH LML,

Z® 24D NRDF v 24 —7 7 A LV OWNERFEDIEHEIC L > T, JCPRG {EEHZICL - T
HENDEL #FJfH L Ca—F 1 > 7 &17= NRDF v 2 ¥ —7 7 A JWZE EN DB ORI EITIZE
HHEshTnwsEBE2 N5, A%IZZNOOMED 5 H, MONTR-RCT 7, DATA1,2 R,
none=none [, H/) - RARAME, UNIT A—80E, 2REMMNEZETLILOZMRL,
NRDF =5 ( # VAT AOWRITET D Z ENBBNIHRETH D,

235 3k

[1] A8% 7, INRDF {E3®E ), IMEERFIR P67 — & ~— AWFERSE & o 2 — R
(JCPRG Annual Report) No.3, 25 (2013)

(2] Al #z, 2014 4 NRDF {E3EawE ), Al KPR RN T — & N — AR

Yo 2 —ER#RE (JCPRG Annual Report) No.4, 22 (2014)

[8] #e%¢ 7z, [2015 4R NRDF {EEH oy ), AWEE KPR T — & ~N— AR &
v =R (JCPRG Annual Report) No.5, 18 (2015)

[4] #&IF BT, IR EKEE, &)l IEs, gk &5, XML R—ZX0H 7 +—~ v b D%,

LA KPR AT — & _X— AR o # —F R (JCPRG Annual Report) No, 1,

23 (2011)

[6] Kok F, #E Hr, &I IEsE, ngE %7, [Webble World 2 MW 7=#iiz et 7 —~

NR=2ZFH AT 2ZW@T T, BB R PR TERIST — & N—AFER s o 2 —F R s
(JCPRG Annual Report) No, 2, 23 (2012)

% 1

=== LEG BMREF = v 7 ===

D0135: PHQ=(XSECTN,ANGL-DSTRN'A", TOT-RCT-XSECTN,COEF-LEGD);

D0135: PHQ=(XSECTN,ANGL-DSTRN,TOT-RCT-XSECTN,COEF-LEGD);

D0190: PHQ=(ANGL-DSTRN,LEGD-COEFFE,'57";

D0492: PHQ=(XSECTN'2',DSIGMA/DOMEGA '6',RCT-RATE-PARA,RCTV-RATE-PARA,LEG,
D0495: PHQ=(EXC-FUNCT,DSIGMA/DE,LEG);

D0506: PHQ=(DSIGMA/DOMEGA,ANALPW,LEG,ASS-LEG);

D0556: PHQ=(XSECTN,ANGL-DSTRN,TOT-RCT-XSECTN,DSIGMA/DOMEGA,LEG);
D0661: PHQS=(ANGL-DSTRN,EXC-ENGY,SPIN,PTY,INTNSTY-GAMMA,LEG-2,LEG-4);
D0661: PHQ=(ANGL-DSTRN,EXC-ENGY,SPIN,PTY,INTNSTY-GAMMA,LEG-2,LEG-4);
D0665: PHQS=(XSECTN,LEG);

D0665: PHQ=(XSECTN,LEG);

D0680: PHQS=(EXC-FUNCT,ANGL-DSTRN,LEG);

D0680: PHQ=(EXC-FUNCT,ANGL-DSTRN,LEG);

D0687: PHQ=(ANGL-DSTRN,SPIN,SPEC-FCTR,LEG-2,LEG-4);
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D0688:
D0693:
D0729:
D0729:
D0733:
D0733:
D0951:
D0951:
D0984:
D1018:
D1018:
D1023:
D1023:
D1186:
D1186:
D1387:
D1387:
D1388:
D1388:
D1391:
D1391:
D1398:
D1400:
D1400:
D1401:
D1401:
D1478:
D1524:
D1524:
D1530:
D1530:
D1549:

PHQ=(EXC-FUNCT,ANGL-DSTRN,DSIGMA/DOMEGA,LEG);
PHQ=(XSECTN,EXC-FUNCT,ANGL-DSTRN,LEG);
PHQS=(XSECTN,ANGL-DSTRN,XSECTN-LEVEL,LEG);
PHQ=(XSECTN,ANGL-DSTRN,XSECTN-LEVEL,DSIGMA/DOMEGA,LEG);
PHQS=(ANGL-DSTRN,LEG,INTNSTY);
PHQ=(ANGL-DSTRN,LEG,INTNSTY);
PHQS=(ANGL-DSTRN,LEG);

PHQS=(ANGL-DSTRN,LEG);

PHQS=(ENGY-GAMMA,INTNSTY-GAMMA ,MLTPOL,LEG-2,LEG-4,K-CONV-COEF,LIFE,
PHQS=(EXC-ENGY,LIFE,SPIN,PTY,ENGY-GAMMA,LEG-2,LEG-4);
PHQ=(EXC-ENGY,LIFE,SPIN,PTY,ENGY-GAMMA,LEG-2,LEG-4);
PHQS=(ANGL-DSTRN,ANALPW,SPIN-CORRL-PARA LEG);
PHQ=(ANGL-DSTRN,ANALPW,SPIN-CORRL-PARA,LEG);
PHQS=(ANGL-DSTRN,LEG-2,LEG-4,INTNSTY-GAMMA);
PHQ=(ANGL-DSTRN,LEG-2,LEG-4,INTNSTY-GAMMA);
PHQS=(ANGL-DSTRN,LEG-2,LEG-4,INTNSTY);
PHQ=(ANGL-DSTRN,LEG-2,LEG-4,INTNSTY);
PHQS=(EXC-FUNCT, ANGL-DSTRN,DSIGMA/DOMEGA-RATIO,LEG);
PHQ=(ANGL-DSTRN,LEG);

PHQS=(LEG-2,INTNSTY);

PHQ=(ANGL-DSTRN,LEG-2,INTNSTY);

PHQ=(INTNSTY,LEG);
PHQS=(INTNSTY-GAMMA,ANGL-DSTRN,LEG);
PHQ=(ANGL-DSTRN,LEG);
PHQS=(ANGL-DSTRN,LEG,INTNSTY-GAMMA);
PHQ=(ANGL-DSTRN,LEG,INTNSTY-GAMMA);

PHQ=(LEG);
PHQS=(ENGY-GAMMA,LIFE,LEG-2,LEG-4,INTNSTY-GAMMA);
PHQ=(ENGY-GAMMA,LIFE,LEG-2,LEG-4,INTNSTY-GAMMA);
PHQ=(ENGY-GAMMA, INTNSTY-GAMMA,LEG);
PHQ=(ENGY-GAMMA,INTNSTY-GAMMA,LEG);
PHQ=(ENGY-GAMMA,INTNSTY-GAMMA,LEG);
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Measurements of new production cross section for medical application.

JRFRESORT — 2 X—AWZERR T T v 7 —
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ALHEIE R R BB I e

N SRS

Nuclear data center (JCPRG)
Naoyuki Ukon
Graduate school of science, Hokkaido University

Moemi Saito

Abstract

Nuclear data are very important information for medical applications, radiation
therapy and nuclear medicine. However, there are many unmeasured data, and even for
currently measured and used in the past, nuclear data with less error and higher
reliability are required. Therefore, we performed several experiments to obtain
production cross section data for medical radioisotopes using AVF cyclotron at RIKEN.

The results are in good agreement with previous data and theoretical calculation.

1 1ZLoic

T, BT — X XEREOSIFICBWCIHERICEERER L 2o TH Y, XV BT
— X ORGNREE Lo TN 5D,

TSR EE 7253 B TIXRL TARE R & PRI 2 M= L ¥ — A o B — A% W22 AIRIE
DHAEZIB RN CND, RIS BE LD T 77 A2 M OFEESCE DR, T R/LX
— LW e T =X, KRR OEMNER - 1R 2 MER A R ORI 2 58 1T A
RIEHRTHY . AR ICHE LR IO EERIC K 2N TEE 25 2 LITHEFICHE
TR L oo TCND, IBIT, R E EO X D ITHRNABE L EOREOREZ S
T2 EPET 2 BUFERGE Tl T — X IS BT Ivr Yy Ialb—va il
X0, FEMRBES M EHET 2R BITORL TS,

— T, RRITIGPERIN Ot (RD) &85 L& 20D RAET 2 B &2 st LIEN o
AR A PET DEEET L MHIN D ER I N TCHET — X IZEETH D, FEF
THWOHND RIEV A7 barTllEESND Z L%, I RI 28570121
BT — 2 OIFRBUETH 5,

UED LT, BREBET —ZI3EBELRARERALTEBY | R AERIET — 2 _— A1
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FeBd X —TITLRT L 0 ERICHICES Z2H T — 2 DREE{T> TW\Wb, T I T,
ARAEPE S RED DI TN LB 2R EOT — % 2 TS - fHhZ=17 - 72,
Z TR, 2016 AFE OIFBEINEIZ DWW TS T 5,

2 JEEHAE
2016 FEFEIXLL T D 8 EBrEIT -7,
1) natZn(o,x)68Ge

RI 1T, MG S THOL LN TWS, 20X 5 RID—>ThH S 8Ga (T
=67.71 WL, BB L L CHE i EERy PED ICHFRERETH L1, =
D 68Ga [Nz Bk TH 5 68Ge (T2 =270.95 A) 11.68Ga DY = R L—HF —L7p 5712,
FRRICEE 22 &5 2 52l 8Ge DAERTIEDOEDE LT, matZn ~D ol AN
Hb, ZORISOWEMICOWTIE, ATHEBAIIFET 200, Zh b0l ThT
MIRTNNRH D, T2 THAIL, 0 natZn ~Doki+ AFIGIZ L 5 68Ge DAk HifE %
HE Lz,

FBRITF L IEFT O AVE A 7 1 b v 2T, bkl L OB EEE AV CElE
L7z, FEBEEAIE, @KL (natZn (99.9%), 1atTi(99.6%)) D&% AV, Zn-Ti-Ti
(8X8mm?2) #—flL LT, it 14 A ENR, FxDEDORES X, UIHTO®REHE (Zn: 50
x50 mm2 I LTI 50X100 mm?2) TEHH L7zmfEE EE&NOHEME L, £hZih 18.64
mg/em?2, 2.25 mg/em2 Th o7, ZOERINC, FEITRE 41.0 pnA @ 51.5 MeV aki 1% 2
RPR RS L. AIRFE 2 BV 721212 Ge BB Z W oyt A2 b A MU — &7 o7z,
E—LBEILT 7 7T Ay SRS T, ZRAX LT T RAF v /v FL—F—F=
# —% iz TOF &6 X 0 e Lz,

68Ge 1% 1077.34 keV yiff (3.22%)[6]1 % MET 5 Z & TRIE L7z, Z DOyffi%. 80 H DMHAD
R 2 B W CHIEZBRA L7z, ZOWmHRFIL 68Ga O L+ E< . BEROGIC LY
EHEAERL ST 68Ga X T X THEL TE Y, B TH D 68Ge MO DREDOHLTH D L5
XHTENTED, TIZT, ZNEFND Zn FEI, ERCR ORI X 2 WrimfE o Jis 2h 5
ZEY RS 72, A E— AT Ti fE & FRHCHRIE 217 5 72,

WE U 7= e R A 2 JE1 TR (3,41 R OY TENDL-2015 o7 —# [7] & 412K 1 1R T,
FTATHIFR & D LR DR L e oo dy, B — 2 f7EIX 30 MeV I & /Tt & — 8T 5%
fEd & 72072, TENDL-2015 1L FEBAE R & 1T R 2 5B MTH H23, 2 natZnlo,3n) i
/N L CW A EEZ LN,

Fexld, 68Ga DYV = XL —H—Th 5 68Ge DAERWTHFEZ 1G5 72912, natZn ~D a K
F ANFHG TR Z 1T - 72, matZn (a,x) 68Ge G DOIFEEE# %A 51.5 MeV & THIE L., £ Dk
R E—T OAEITFATIIE — BT 200D, RE ST 20%ZEREREL /2> T D,
ZOFEFRIC IV, PET #4ff 68Ga DY = x L —H — T 5 8Ge DAERKIZ OV T, Zn ~D o
KL AN BSOS OREER M E L2 &z %,
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| nat | 68 Haasbroek et al. 1976 —e— |
250 Zn(a,x)""Ge  Nagame et al. 1978 —a—
This work +—e—
= 200 | TENDL2015 ----- 1
S
c
S 150 |
(&}
(¢}
(%]
@ 100 |
o
O
50 +
0 -
0 10
Energy (MeV)

1 natZn (o, x)68Ge St D A Rk s o ONMEA TAFZE(3,4]. TENDL-2015[7] & o il

2) nath(d,X)IOBAg

105pd (T12=16.991 H) IXEHA RI O—>TH Y, /INEFIRE TR STV D, Z ORI
RZ NIRRT D7 DITlE, Bkx R ROSRRZ RN, WRET 2 0B’ H 5, £
FOGFEIZIX, 1%Pd ~DHAEZ IR, B Th D 18Ag (T12=65.7 43) & HEKT DL
GEND, CAg DERKIED —DIZ, XT DT A~OERFARKIER 557, JATHSE
TI3 20.3MeV LU N OWEFE T — # OB BMFET D [8], £ Z THE], "Pd(d,x)0Ag SU& Dt
SHeWrmAE 2, EEEEE AV T 23.9MeV £ TO 2L —aEl 2 HE L, JITrgE&[8]
O E[7) & ol 21T - 77,

BALZARIEAT O AVE A 7 v b a vz VW TOIE L7z 24 MeV OFER %, /N7 V7 A
% (& :815um, 20 KO, MR (E& :25.14um, 19 K, FX2 U (EES 1 4.98
pm, 16 ) ZEQIEMICBH L, F¥ U —L20ME L =3 VX — %2R T 5
F=H—E UTHIH Lc, AR, /X7 20 LW THER S N2 B ERINRIZ DUV T, HPGe
MHERZ AWz y AT v A R Y —Z47\, natPd(d,x)103Ag & D i LT i s & K
776

B Hi7e natPd(d,x)103Ag i D HUERH LT i AS & Je A TAFZE 8] e OB Gma FRL[7] & e L 72

(X1 2), FATHFZEIS] & IXERIEN & H 2o RV F—FIE THFICR L —H Lz, —7F, #
et E[71 &0, 16MeV LN CRL —ET 260D, 15MeV LL EO =)L —fHlk TlEK
TS B DRER L Ino Tz, ZHUTERGRFHEAS 104Pd(d,3n)108Ag it (Q=-15.673MeV) % ith
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KM L CWA 7= EEZXZBND, TILET, BN TR o= 3L —FEIK O K
LA ORE N FRETH - 7=, HIHMEBERE Y — 7 1L L K& 7o 3L X — kI FTE
THEEZ N, SB%RERT AT —FEE TCORELNLETH D,

100 I . . .
nat 103 Hermanne et al. 2004 —e—
Pd(d,x) ""Ag This work —e—
80 | TENDL2015 - - - - -
o ¢
‘gf ’n’
.5 60 I I” i
B -
g 40 - # 'i'
8 .
20 | o F .
l"ﬁ"
0 S E IS e g W |
0 5 10 15 20 25
Energy (MeV)

¥ 2 natPd(d,x)103Ag it O W AE OVEATAFE[8], TENDL-2015(7] & @ thiik

3) natCr(a,x)52Fe

PET [FEERHEEFREDO DL S THY | FHINDHSERM CHE LGz 5 T
W5, 2RI TH 52Fe (3080 8.27 BRI T 52Mn ~HET A BB F BB TH 5, KT
RIZBWTEOFRNMETHLHEEZFALEM#MO hL——E L TRHHER TS
[9-11],

52Fe DAL ITTE L LT natCr(a,x)52Fe SUSA BT HIVAH D3, Z ORI & 5 AR Wi fl o #
X 3 MOALTHH[12-14], EHICINHDOFT =X |IIRERTFEEEN R S, X0 ERE
R ORENLE TH D, £ 2 TARIFIETIEI RIKEN AVF 147 b Z2H L
natCr(o,x)52Fe T & 2 ALk Brim f 2 1 & U 2eA T8 e OVBGEm T RL[7] & otk 21T 5 7,
ZHIVETOIFERR L FEREIC RIKEN AVE %1 7 2 e 2 kY 50 MeV obi - AS 217572,
E—LBELXT7 7 7Ty I LT, ZRXAF T T FAF v /v FL—F—F=
Z—% Az TOF EBNC K HE Lz, BERIZIE=7 v A7E(6.73 mg/em?), = 7 /L{E
(4.45 mg/lem2) & AW, FE=F—KsE LTFH 98 (2.25 mglem?) = L7=, HPGe
HERE AW y R AT ha A B Y — 170 52Fe O UL Ag 4 1E L7z,

IS ORERITBAEfRT T CTh 5,
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3 F&O

DX DT, HEHRIRE K OIE T 72 & OGS RRE ik CEERET — % ORIE KD
M 24T > 7o, BULFEAFSEET O SEE CPEGIR, /IRIK) & SR CEER AR MR o %
O A R R E & FEhE U 72, FEBRITIERICEA TR, MXERETDI L EBIC, EY
DEFRERIZONTHIT 21T TV 5,

4 BEIHR

1) S.R. Banerjee and M.G. Pomper, Appl. Radiat. Isot. 76 (2013) 1.

2) F. Rosch, Appl. Radiat. Isot. 76 (2013) 24.

3) F.J. Haasbroek et al., CSIR Research Report, FIS 89 (1976).

4) Y. Namage et al., Appl. Radiat. Isot. 29 (1978) 615.

5) T. Watanabe et al., Proc. 5th Int. Part. Accel. Conf. IPAC2014), 3566 (2014).
6) National Nuclear Data Center: the NuDat 2 database,
http://www.nndc.bnl.gov/nudat2/.

7) A.J. Koning et al.: TENDL-2015: TALYS-based evaluated nuclear data library.
8) A. Hermanne et al., Radiochim. Acta 92 (2004) 215.

9) A Ferrant et al., Blood 81 (1993) 3435.

10) M Lubberink et al., Appl. Radiat. Isot. 51 (1999) 707.

11) S Beshara et al., Br. J. Haematol., 120 (2003) 853.

12) A Hermanne et al., Nucl. Instr. Meth. Phys. Res. B 256-257 (2015) 28.

13) VN Levkovskij, Moscow 1991. (EXFOR A0510)

14) DP Chowdhury et al., Nucl. Instr. Meth. Phys. Res. B 103 (1995) 261. (EXFOR
A0204)
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REGROHEERYDORERICET 2ERMT —
F—4R—21t

Nuclear reaction data and database for transmutation of
long-lived fission products

LB E KPR AR A 5 b
JIiE fE—BR. |l B
LB ERESFHE HENRE
SH EAH

EBATA Shuichiro, AIKAWA Masayuki
Faculty of Science, Hokkaido University

IMATI Shotaro
Institute for the Advancement of Higher Education, Hokkaido University

Abstract
The Impulsing Paradigm Change through Disruptive Technologies Program (Im-
PACT) “Reduction and Resource Recycling of High-level Radioactive Wastes
through Nuclear Transmutation” has launched since October 2015. We contribute
to the project by compilation of new nuclear data of transmutation and collaborative
study with other members. The activities in Japanese fiscal year 2016 are reported.

1 FLC®IC

FHIIZERR 70 7 Z A (ImPACT) TREZHIZ X % & L ~OV UM BE W) O KgAK IR - &R
b (BHBT702755v3x—Yvy—) [1]ICBWT, BEBIZEE T 285 HE (K5 —%) O
AR OYT = ZR=2{LRIBBERARTH S, KATa 77 LTREROTaY 27 hEDSNTE
D, TuTY b2 TREEKIET — X ORI OFKINGIEEICET 20%%2, 78y 3T
IR TR 2 BT U - S R O R DB ERET R Y I a b —Y 3 Y OIEh, BET T —
BDT—RAR=2ft %2 FE ML TS, ILEEKRFZOINV—TE 70z 308 LT
T—=RDT—=AR=2f R EEFEBL TV 5D,

AR TlE, ImPACT 1281 2H5EHF D EHRIMIZ OV THE T 2,
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2
E2

1.

2.

3.

4.

D.

PRI E

2 DI NV—TE, Nald 5 HEIZ D WTHIZEHRHEZIT> T3,
EEREROINE - T— X AN

WEDT— XPFE - AT

X DFA¥E

Wk - Y AT LB% - T AR

T — Z RS FHEDI

TNZTNOHBEIZHET 25 FEEDOREIIUTDOEEY TH 5,

2.1

-

T —
¥7-

1.

2.

WAs

EREBEWOINE - T—9 AT

OYx7 b 2DEEE UTHXIERS N 0TPd ADGF RO ES T AG RIS T & 2 FER W i
2 [2] ZERE% L. EBRE 7R (JAEA) PEHT 5T — X RX—Z EXFOR NDE§F %17 - 7=,
CMHET—RERBY AT LANKR Lz, —HOFIEIZ THOEB O TH S,

HCAD EXFOR B% S (E2518) 10 4T

A S fEHZ T U EXFOREAD 7 7 1 )VEE R & 75k

BB BE T — R MARE - Z4E L. EXFOR 7 7 1 )VEERR BN
. IAEA ROEBEKIGT —X2 v X —%v b7 —2 (NRDC) ~NEXFOR 7 7 1 \VE &K % 2%(E
. IAEA RO'NRDC DR F =y ZI1ZHDBIET X v 324

DU A Y MZEOWTEEWZEBIEL,. EXFOR 7 7 1 )VHERERAERK

EXFOR 7 7 1 WHERE K % TAEA O NRDC (23445

. TAEA ® Web ¥+ + ET EXFOR 7 7 1 \VEEER %2 4

KT N—TD Web ¥4 k (http://www.jeprg.org/exfor/E/e2518.txt) K HEE Y AT L
(http://www.jcprg.org/exfor/) THRH (X 1,2)

HOMEEIZED, Web YA b ETXY v — R EOWME - FERIDREICR 572 (M3,4), 7z,
Vx s k2 TR D BZr DFEEBRT — & [3] 122V TC, EXFOR &4k S (E2537) #10

THROEXFORERD 7 7 1 WA Z BER L 7=,

2.2

BEDT—YHRE - AT

WEAEE Web 1 b (http://www.jcprg.org/impact/) EIZE &7z PSe, P7Zr, 107Pd, 135Cs iz
B9 2 EDFERT — 2z, AL RNRZEML 7 (X5,6),
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- m} X
BB wwwjcprg.org/master/e. X 28 EXFOR/ENDF: Nuck
i € 5 ¢ i |1 www.jcprg.org/exf =
< C Y | ® www.jcprg.org/master/exfi Wi HokkaidoUnivEersityor‘l;c/IeErNRBa;iogDa(al;:ntre(JCPRGi
= Searcl
ENTRY EO518 20170508 951800000001 (7 Feb, 2016 Updated ~ [new data ] [feedback] [@ and A: Eng/ Jpn. 1)
SUBENT E2318001 20170308 20170529 E231800100001 "
BIB 9 3 E£251800100002
TITLE Spal lation_reaction study for the long-lived fission E251800100005
ALITHOR ?goaucl IE?Bf H.Gak D.dhn, W.4ik: T-dnd Egg}ggg}ggggg (asterisk) )
ang, S, urai, I ikawa, no, i fofwh*can*
§.Araki, §.Chen, N.Chiza, P.Doornenbal, NFukuds,  E251800100006 s it G i
T.lsabe, 3.Kawakani, 5-Kawase, T-Kin, ¥.Kondo, E251500100007
S.loyama, S.Kubono, V.Magda, A.Makinaga. M.Matsushita,E251800100008 Target 508 selector (=56, 56%, he—4,a,.)
T.Matsuzaki, 8.Michinasa, 5.Moniyama, 5.Nagamine, EZ51800100009 Projectie P
T.Nakamura, K.Nakano, M.Niikura, T.(zeki, A.Saito,  EZ51500100010 Emission
T.Baito, Y.Shiza, M.Shikata, ¥.Shimizu, §.Ghimoura,  E251800100011 Residual
T.Sumikama, P.Soederstroem, H.Suzuki, H.Takeda, E251600100012 Quantity celector (CSDA.)
8.Takeuchi, R.Taniuchi, Y.Togano, J.Tsubota, M.Uesaka,EZ51800100013 Enoray (&) (mye/ﬁyzow)
V. Watgngb? ¥ Matanche, K.Winmer, T-Vananota, Egg}ggg}ggg}é iy (10408 E1901002,.)
INSTITUTE (EJPNIPC) RIKEN Nishina Center E231600100016
(QJPNHCK) Faculty of Science EZ51800100017 Horizontal (1) MASS selector (ENEN-CM,)
(2JPNTCK) Department of Physics E251500100015 Horizontal (2)
(2JPNRYUY Departuent of Advanced Enerzy Engineering EQSWSDUIDUDWS Vertical DATA celector J
8¢ lerce ES5 1800100020
(2JPNMZK] Department of deelied Physics E251500100021 T )
(2.J‘ﬁEJ‘TCK) QEH(ET fur Nuclear Btudy EQE]SEE]QEQZZ -

B 1: EXFORERD 7 7 1)L (E2518) B 2: EXFOR MY 1 h
(http://www.jcprg.org/exfor/E/e2518.txt)  (http://www.jcprg.org/exfor/)

H.lang et al. (2017)-E2518.028 +

B8 JCPRG: EXFOR/ENDF X

€ > C O |Owwwip

mRe y—
o

Data Centre

| NRDF | EXFOR | CINDA | ENDF | English | Japanese | Internal

Hokkaido University Nuclear Reaction Data Centre (JCPRG) + “,
EXFOR / ENDF - Results
(EXFOR: 28 hits, ENDF: 0 hits)

Plot Reset

Author _[Year|Inc. energy (eV)WorkType| Reference |Library| Data 1D
(1-H-2(46-PD-107,X)ELEM/MASS, PD-107(D,X)ELEM/ N SIG)
H.Wang et al.[2017|1.2e+08|1.2e+08|Expt |Jour |PTEP,2017,021D01,2017|EXFOR |E2518.029
¢ |H.Wang et al.|2017(1.2e+08(1.2e+08|Expt [Jour [PTEPR,2017,021D01,2017|EXFOR |E2518.028|
H.Wang et al.[2017(1.2e+08(1.2e+08|Expt [Jour |PTEP,2017,021D01,2017EXFOR |E2518.027|
H.Wang et al.[2017|1.2e+08|1.2e+08|Expt [Jour |PTEP,2017,021D01,2017[EXFOR |E2518.026)
H.Wang et al.[2017|1.2e+08|1.2e+08|Expt |Jour |PTEP,2017,021D01,2017|EXFOR |E2518.025
H.Wang et al.|2017|1.2e+08(1.2e+08|Expt |Jour [PTER,2017,021D01,2017|EXFOR [E2518.024
H.Wang et al.[2017[2.0e+08|2.0e+08Expt |Jour [PTEP,2017,021D01,2017|EXFOR [E2518.017, . 0.001

Quantity
S
3

Pl

a2

93 94 95 96 o7 98 93

& 3: 107Pd DGR A 4: BERAE R S MR U 7z Wi A

2.3 HFHXORERE

TRV b2 THRE UTHRR S N 107Pd[2] KU SCHEM T 937r[3), %M%M®F”
ﬂ%\H%DMatbﬁPHWS®%%%%VTWOKM YIalb—YarvEEmELEZ, KT
Rab—YaviZEALr TAY b =T OEEWEEERDLTVWS, beblDT— &imﬁt%
T%bf%@(ﬁ%;%ﬁtﬂﬁ%ﬁ@?%%(ﬁkw@ﬁtmfﬁémtﬁmﬂhm%ﬂﬁbtﬁ
R (F) PEREZERIZHELUTWSELR S5, Frag Data DRI DWW TIE PHITS BA¥H &
B TH D,

2.4 WME-FEVRATLERE - TAN

Se, B7Zr, 107pd, BOSCs 12T AT — X 2K - FIHTAY AT L%, Web 1 b BIZEEL
(K89, T—AR—=AFBHMI AT L LTMySQL Z2HH L, BiiT—%2dbohrLd AL
THE, 777 IVIEiEPerl ZHWZAZ2 ) T MZEORET LI eAAgEe->TWVW5S, F
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5 LU reacton date -

C # [ www.jcprg.org/impact; w8 =

Reaction Data for Long Live Fission Products

From Hokkaido Univ. Nuclear Reaction Data Cnetre (JCPRG)

5: MEDT—REFE DY A b 6: 135Cs DRIIZET 2T — X —H
(http://www.jcprg.org/impact /)

7=, 77 7l 712 Z A Gnuplot Z HW/AERS AT LAEEALTE D, SEBABEZMA S L[H
RHZNT Z IO RS BEDDH B,

2.5 BT—YIEFEDHE

FHHAE FH W i % D\ CTHEE U 72 Thick-Target Transmission 35 (T3 35) [4] 2 W, ™Se, 97Zr,
07pq, B0 2 H e Ly Ialb—YarvaiTolz, TOFEZ. HEMFHKER o 2HET 5
BWREEZEEL, EEOEI 2L Z OO AN —LADREEZEVRLAETE L VWS EDTH 3,
ZIZTIE—HIE LT, T3HEEH W BZr OMAEEAWHRBEIEDY I 2L —Ya VEREZX 1012
AT, 2OV Ialb—YarTik, AFFZ RV —% 100MeV /nucleon, 2% 2C & U, EHDE
A3 0.2cm BLFDEAEITIE 0.02cm DFF % IEXRER, 0.2cm M E 0.24cm BAF Tl 0.004cm D3 % JIE
WERTZ, TNETNDOEZI TOAGK 7%, B/ 1,000 ff, 100 HEEKE L7, ZOFEHR, [k
DEBREITS I LI, K10 D &S RHAEEHBEEIE S NE Z LV ah o7z,

3 F&®

FRZERRE 70 7T A TRZSHUT K 5 & L ~OVIURTYE SR O KR 72K - BIR k) (R HES T
TRV bYEX—=Vr—) ZBWVWT, IWBEERZIINRE T2 4% (Se, PZr, 107Pd, 135Cs)
DR T — X RX—=ZIZB L TIRD 5 IHEHOERFEZHE L TWwWb, 2nEhn, (1) ERIFRDIX
BEHET—ZDAT., 2)BEDOT—XFEL AN, B)PHITS VIal—varvnERT—X %
BATDHOHEADORFE, (4) TNET—XOME - FIHY AT LB - 7A M ZLUT, (5) &b
R IGT — X EGFIEOMIETH 5, ARETIE, ZHoDEHHEIZDWT 2016 FEDHEH %
W U7,
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AHFFEIL, SRERIZEEAM -1 /) R—=2 a3 U 2EDPFET 5 FsEEaRiEE 70 22 4 (ImPACT)
D—EEUTEBELZEDTT,

S 3k

1] HFHZERTE 71 27 7 L (ImPACT) TRZHIZ & 2 & L ~AOVIRGEFEEEY) O KIE 72K - &
Jfk) (BEHB 77827 I A< 2 —Y ¥ —) | http://www.jst.go.jp/impact /program /08 . html

[2] H. Wang et al., “Spallation reaction study for the long-lived fission product °“Pd”, Prog.
Theor. Exp. Phys. 2017 (2017) 021D01.

[3] S. Kawase et al., Private communication.

[4] M. Aikawa, S. Ebata, S. Imai, “Thick-target transmission method for excitation functions of
interaction cross sections”, Nucl. Instr. Meth. B383 (2016) 156.

[5] T. Sato, et al., “Particle and Heavy lon Transport Code System PHITS, Version 2.52”, J.
Nucl. Sci. Technol. 50 (2013) 913.
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40Zr production cross section p+93Zr 105 MeV
200 T T

I I
Kawase Exp. S~
L PHITS w/o Frag Data ----©-- ] & wpreaciondata X
PHITS w/ Frag Data -- ¢ C O © wawicprgorg/mpact/searchhin y

150 - -
’ Reaction Data for Long Live Fission Products

IMPACT: Reduction and Resource Recycle of High Level Radioactive Wastes with Nuclear Transmutation

=}
E 100 + N MOME  795e o3z 10704 135Cs  To Japanese ver.
© Reset
Search
50 Target ® 79se 93zZr 107pPd 135Cs
Projectile Y n P d a
Quantity Cross section @ All

Axis (option for plot)

Horizontal axis Energy (Lab) O Energy (CM)

84 88 89 90 91 92 93

MASS

Database (option)

EXFOR ®include O exclude -

7: Frag Data & i\ 7z BZr A DB X 8: RV 1 b
AFRIGDY I 2 b — 3 ViR (http://www.jcprg.org/impact /search.html)

- o X 3.5 T T T T
B s x Result (T3) —&—

¢ C 0 |® wwwjcprgorg/impact/wor

*] i 3l P Expectation —-—-
Py 1
Reaction Data for Long Live Fission Prod 25 PR 1
eaction Data for Long Live Fission Products i R
IMPACT: Reduction and Resource Recycle of High Level Radioactive Wastes with Nuclear Transmutation E)f $ E
2 L i 4
HOME  79se  93zr  107pd 135Cs  To Japanese ver. £ |
(EXFOR: 46 hits, ENDF: 0 hits) b 1 5 L J 4
plot Author vear 1"":3;"" Work Type Reference Library Data ID |
46-PD-107(N,TOT), WID (Resonance width) 16 i i
1 RLMackiin 1965 0.0+00 0.06+00 Expt Jour NSE,89,79,1985 EXFOR 12674.002 3
45-PD-107(N,G)46-PD-108,,51G, MXW, RECOM (Crass ssction- Maxwellian average-
Recommended data) 05 i
2 S.EMughabghsb 2008 0.08+00 0.06+00 Expt Baok NEUT.RES, 2008 EXFOR V1001.45 - ]
3 Z.Y.Bao et al 2000 0.0e+00 0.0e+00 Expt Jour AND,76,70,2000 EXFOR V0102.197 N
46-PD-107(N,G)46-PD-108,,SIG,,AV (Cross section- average) 0 ,C)J ! ! ! N

4 RLmMackiin 1985 3.06+03 6.06+05 Expt Jour NSE,89,79,1985 EXFOR 12674.003
© 46-PD-107(N,6)46-PD-108,,S1G,,,CALC (Cross section- Calculated data) 0 20 40 60 80 100
& (MeV/nucleon)

5  S.FMughabghab 2006 2.5e-02 2.5e-02 Expt Book NEUT.RES, 2006 EXFOR V1001.455
46-PD-107(N,G)46-PD-108,,RI (Resonance integral) -

9: MRERHE R 10: 2CEERNIZXd B 937 ASTOEEAEH
WriiRg, AT R I T2 DFEEHRAE DK
EARN
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EBRI T IBEIC R T DA o F— vy TS
Report on the TAEA Internship

AbiE K

ey LIRS

SAITO Moemi

Graduate School of Science, Hokkaido University

Abstract

I report on the IAEA Internship program at the Nuclear Data Section. I took
part in it from 27 Apr. to 26 May. My main task was finalization of 31
Japanese EXFOR entries.

1. [ZL®IZ

[EIBR 1 J1#%RS (International Atomic Energy Agency : IAEA) TiX, A v %
— vy T TR T T A~OBNEEZHEREE L TS [, AEl 2016 4 4 /]
27 H226 5 A 26 HO 1 » AWM. &7 —Z T — # Zt# (Nuclear Data
Services Unit) (ZC, A v ¥ —r vy 7AEELTIOT BT T AISM LT,
77T NTHEEETAT R > oG8, KOEERICOW TG 5,

2. EEMEEE
1 ADA B =02y T TIELL FTOEE 21770 o 77,
e HADEXFOR = U OHMERIERX (31, fEMixE 1LITRT)

o BT —% . MO HAIR S TCBET — %, EBREZ Tl e
REQDE THERBZATIR > T,

o ZODOWZHEZ% PRELIM.E103 & L CTHOEET — Xt o X —~%(E LT,
o HAARDEHLDOEEKNEZ (E2508).

o FKFNEH, 2 EHICEFREOURMEITV, =2 Y =04
PR & .

o ZDOWEZ%PRELIM.E103 & L CTHOT —# o ¥ —~KE LT,
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EXFOR 22464 £ 22660 (H A& CTHIE S L7z AR PO A7 kv
T =) OBIET — & OItim L & OREIEE

Institute of Nuclear Physics (Almaty) 7 & 5z (7 B - 7250l 7 — & 23 i
(N.T.Burtebaev+, J, BAS, 44,(11),178,1980) DXl % fH-HL 3 5 0> DHER

EXFOR 31767 & D0808 DT — % D itim L & DRA1EZE

FEH DO Tm ~DE G A BOG EZ5R GG S DWW T DigEim

F1 MR EATIR o123 L L EXFOR = F V&=

E2214 | J,JPJ,15,550,1960 | E2241 | J,JPJ,19,147,1964

E2219 | J,JPJ,15,930,1960 | E2242 | J,JPJ,19,1809,1964

E2220 | J,JPJ,15,1741,1960 | E2244 | J,JPJ,20,1,1965

E2224 | J,JPJ,16,1056,1961 | E2247 | J,JPJ,20,1544,1965

E2225 | J,JPJ,16,1077,1961 | E2254 | J,JPJ,21,2462,1966

E2226 | J,JPJ,16,1091,1961 | E2256 | J,JPJ,23,147,1967

E2227 | J,JPJ,16,1529,1961 | E2261 | J,JPJ,24,667,1968

E2228 | J,JPJ,16,1849,1961 | E2262 | J,JPJ,24,677,1968

E2230 | J,JPJ,16,2118,1961 | E2307 | J,JPJ,32,886,1972

E2231 | J,JPJ,16,2378,1961 | E2308 | J,JPJ,32,1169,1972

E2233 | J,JPJ,17,19,1962 E2309 | J,JPJ,32,1466,1972

E2234 | J,JPJ,17,729,1962 | E2313 | J,JPJ,33,1482,1972

E2235 |J,JPJ,17,1319,1962 | E2319 | J,JPJ,37,1191,1974

E2237 | J,JPJ,17,1817,1962 | E2321 | J,JPJ,38,945,1975

E2238 |J,JPJ,18,477,1963 | E2330 | J,JPJ,41,361,1976

E2239 |J,JPJ,18,620,1963 | E2508 | J,SCP,52,145,1976
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3. £&0

IAEA IZBWC 1 » AfloA v 2 —v vy 7ar 7 Ksmiiz, £& LT,
AATHE SN EXFOR = I ORKERMEELIToTe, 707 7 550
ZiEL T, T— XD PNRHASTIZOWTHY, A% OERIZAE X DR
Elpol, IBITIE, BT —Z RO ECMEM TE < BHARABE & DS
Lo, EFEERE CTEBRICEH NZEEZMETRAZENTE LNV E 725
776

[1] TAEA Internship programme, IAEA

https://www.1aea.org/about/employment/internships
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2016 FEMERIGT —9 V9 —F v N7 — I BEMEaERS

Report on the 2016 Technical Meeting on International Network
of Nuclear Reaction Data Centres

BB RZE R LR A b

SIiE 1E—8R

EBATA Shuichiro

Faculty of Science, Hokkaido University

Abstract
We report on the Technical Meeting on International Network of Nuclear Reaction
Data Centres on June 7-10, 2016 at the China Hall of Science and Technology,
Beijing. The meeting is held annually and the participants intensively discuss issues
concerning the nuclear reaction database, EXFOR.

1 ELC®IC

JR PR T — R X — Z X EBRE 71 BE8 (International Atomic Energy Agency: IAEA) % /i
IMZ U ZZEBEE T — X2 > X —% v 7 —2 (Nuclear Reaction Data Centre: NRDC) % i U THff
. HEHINTWD, BRI T — XZIFHY MBSO T — 22y 2 —2BE L, EXFOR (EXchange
FORmat) &IFEN S IIELRICEHL T — 2 RXR—2fbI N T WD, HARMIKOH S 13 H AR 7155
BEFEHNE (JAEA) & IRHEE AR F B TR G 7 — X W% %6 > X — (JOPRG) TH 5, JCPRG
FHATHE S NAMER FM6T — 2 2 EITHY L TWs, NRDC DiEH) iazc’v“— 2V e

DEDHMFFEHIZR S, ZOWEHIZER L THN D RRA REREXC R HE S OEEE IR IS 5 25128l
R WAERMEL TWD (1, 2]

2016 FEDT 7 =7V I —F 1 2 (NRDC2016) 16 H 7 H»* 5 10 HE THE, 45D China Hall
of Science and Technology (HMERHESHELE) Tirbhiz (1), SM#FIZ 264 TI3DKT — X+
VRA—=DAYN=WHUL, TITROHIEFHAZEDTI0% (HAR3E, hE24, EE24, 1 VK
14, AP T ARV 24)THD, TVT TORBKEEDIERIZR->TWVW5B,

2 RBEHE

NRDC2016 TiZ NRDC D %4 Ot ¥ EXFOR IZET 2 NBIZDWTHER - L EFmdMiTbh
2o TNETDI—T 1 v 7 iEFIE Nuclear Data Service (NDS) @ Web ¥4 MZTA TN T
%3l =T« vr/efomniE, EEEOBREIZIZUED, v X —0EHHE, EXFOR 4
WIZB I BHEEt e ~=a 7)., HEZFERL. T D% EXFOR OFMIIC DWW TR L 72,
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e Progress Report
13081 ¥ 2 — (M FHFIE:CNPD(I &7 ), ATOMKI(/\ > 4V —), JCPRG, NDPCI(A > F),
UkrNDC(% 2 5 1 +), CDFE(1 & 7), KNDC(#E), CJD(1 & 7), JAEA(H A), NEADB(7
7 v A), NDS(IAEA), CNDC(HE), NNDC(7 A U 7)) I G WEEE OIEEIRE A D > 72, v
7 CDFE @ V.Varlamov OF&KIZEWT, Web ¥ b (http://cdfe.sinp.msu.ru/) OHEH
R T — X DFHlI IR TH - 7=,

¢ EXFOR General
IZ EXFOR £KIZDWT, &k v X —0 5 DREBOME. U WERENROHL, &
R — DX D YEL 72 E G X NS, 2015 FE £ TO NRDC TRESNZH LW Y
FYU—1X 550, BIEZY MY =997 TH o7z, £/, TV MV —PERI NEMIIZIEET
2 COMEOKEIB I, TV M) —DHNFICH K5, HRLBO ROVEERDE X Nz,

¢ EXFOR Manual and Dictionary

XIZ EXFOR O ¥ =27 )b LEXFOR & & OEEIZE U T € 117z, Thermal Neutron
Scattering 1281 % R-value DEHRDBIEREVREI N, BOLNTz, BRIIZIZ, HE
DT DR (BAET EEEBHEFS) 2oL &, SRR DOHEZERLEZ, £k
DAM(divided by atomic mass) & RAB(time natural isotopic abundance, isotopic abundance of
target of first term of REACTION sum) OEELH L WT — X ~T 1 > F VEL (velocity of
incident particle) DMEEI N7, THEIZAIINAA 572, EXFOR 7 — & X — X IZEdk
INTV D RO EFFEIFR T — X X — A CINDA(Computer Index of Nuclear Reaction Data)
IZOWThika S iz, HIT5 &, NRDC B DEIED 25124 AT A 7z,

¢ EXFOR Compilation needs, Quality control and Cording

2 HHIZ EXFOR S5EE) 12 B 1) 5 Hi5HH OMER & EXFOR OMEEH, EXFOR I —7 1 ~
TN =D S Nz, EREHE OMEFRTIX. DA DERX T Mughabghab’ s Atlas of Neutron
Resonances # 2L THH, TNS5DT — XMW EXFOR IZHRWHEIMER I Nz, ZFOMIZE B
ik 72 GO 7 RIS T — X O EXFOR 2B 1T 5 REDHER S 1z, EXFOR O MEEH T
. EBRFIZAWSNTWBFHEFE AT —X 74 77V & EXFOR 7 — X DT RIS T — &
EIEERREER I N, £/2, fHEFEAT —X 541 750 & OfENZ KL S, EXFOR T —
BAR—ZDkkZ LB VDL Ao 72, BEHTET— K&, FEIZET 57— X % Nuclear
Wallet Cards & HEK U728 Z A 50% %A 5T —X CEBRVPROP -7z, EXFOR I—F 1
')V —)LClid, DECAY-DATA & RAD-DATA DPHfR, TTY IZBHE# T 23— R, TV AU v IR
B8 7 J v~ REFERENCE 23 % 2 — ROBIENREINED SNz, T — X BEIREEIC
DWT LOST B RREI N I N otz, FRIET — X RFOBIZEbnsY 727
DEWRMDHE TNz, BRBHIIREROMR L SEEDE L vV X —PHS FEHNENE LD
5 N7z,

FIH OEE#RE T, JCPRG 1 94 MOFHER X2 6 7 — X 2l - 88 L. &% 13 fi D FRs
IZDWTHEIE%24T\V, 1A T JCPRG MEH DT — X X— A (Nuclear Reaction Data File) &2
AU 7-FE2RE L2, HTUWEXFOR =5 1 ZBFEToTCWAEERRL, F-HAY
RIS —EERIRHEED 7077 A TERIRE vz ATOMKI & O3 [H 5257 D H-R %
WE LTz, 2HEHOT —XRFOBIZHEDOND Y 7 b7 = 7 D DBRIZ JCPRG @ GSYS 12
DWTHkHE L 72 MRy - B OB 2% 1T 7=,
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HEHRTHHEINT VSR AEIGDEE T — X IZEESE#EDS £, NRDC D 13 2> X =M% L
TUE, EXFOR ERANDZEH RO #EZEIZLTARBI ATV, BHOE Yy Z—PRE—-DEAT
T—RR—=Z% MR B R0, HERBPBERAIRTH D, HE1EL B HMRE .
R B OB i 247 > TW5, JCPRG I NRDC O—E & LT, Hil4E, #HYFHE2 ZDLHIC
TOELTH D, 2016 FEIXEZNSINU 2, JCPRG Mkl L T EXFOR 7 — & X— Z DR} - HHIZ
AL, HRBOT — X FHZOREMER EICERL T < EEMEZFREE L2, X T JCPRG
ET — R R—ZDOMEM % RS 2 EEM S HRHL 7=,

T

[ B2 1 JU BB 2 & 2 iR B A B B O H AR 2R B2 R N B E (57— X RX—Z) 257005
W& BT — A R=ZAANEH ORI EH N L E T,

& 3R

(1] /NEPESR, THEBESNIST — X2y X —3v b7 —2 (NRDC) 2011 24 , T —X=a—2A
No.100 (2011) 6.
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2] BNIESE, 2012 FEBEKRT — X2y Z—%v b7 =2 (NRDC) 77 =AIVI—T1 V7],
BT —X=a2—2A No.103 (2012) 1, §JIEE, [EEEKIGT -2y X =32y v =072 =
ANV —T 1 v (NRDC2014)] , #%7T— & =2 —Z No.108 (2014) 41.

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

SARSEMBAYEVA Aiganym, DAGVADORJ Ichinkhorloo
Faculty of Science, Hokkaido University

Abstract
The Seventh Asian Nuclear Reaction Database Development Workshop was held
on November 8-11, 2016 at China Nuclear Data Center, China Institute of Atomic
Energy, China. The workshop provided a good opportunity for sharing information
and promoting cooperation on nuclear data activities in Asia. It was valuable and
fruitful for participants in the workshop. A brief summary on the workshop is
presented in this report.

The International Network of the Nuclear Reaction Data Centres (NRDC) is a world-wide
network of nuclear data centres organized under the auspices of the International Atomic Energy
Agency (IAEA). It has been established to coordinate collection, compilation, and dissemination
of nuclear data on an international scale. Nuclear data have been widely utilized in various fields
such as: nuclear physics, astrophysics, nuclear engineering, medicine, etc. The China Nuclear
Data Center (CNDC) cooperates in nuclear data compilation with the International Network of
Nuclear Reaction Data Centres (NRDC) under the auspices of the International Atomic Energy
Agency (IAEA). The NRDC has 13 member institutes worldwide and collaborates in compilation
of experimental nuclear reaction data.

Table 1. Nuclear Reaction Data Centres (NRDC)
Centre Scope Country

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

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

UkrNDC ND, CPND and PhND measured in Ukraine Ukraine
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There are five Asian institutes in the NRDC; China Nuclear Data Centre (CNDC), China, Bhabha
Atomic Research Centre (BARC), India, Hokkaido University Nuclear Reaction Data Centre (JCPRG)
and JAEA Nuclear Data Center, Japan, and Korea Nuclear Data Center (KNDC), Korea. The
four centres among the five, CNDC, BARC, JCPRG and KNDC, are in charge of compilation of
domestic nuclear reaction data. The centre heads of the four institutes cooperate to promote nu-
clear data activities with special focus on compilation. Under the Asian cooperation, the Seventh
Workshop on Asian Nuclear Reaction Database Development was held on November 8-11, 2016 at
China Nuclear Data Center, China Institute of Atomic Energy, China. This workshop is followed
by the workshops in Sapporo (Japan, 2010), Beijing (China, 2011), Pohang (Korea, 2012), Almaty
(Kazakhstan, 2013), Mumbai (India, 2014), Sapporo (Japan, 2015) and Beijing (China, 2016). A
brief summary on the workshop is reported. The topics of the workshop includes, information on
activities of the nuclear data centres, nuclear data compilation, data evaluation, computational
simulations and other related subjects. The participants from Austria, Japan, Korea and Mongolia
have attended the workshop. In this workshop, 17 presentations related to the research work and
activities of the respective data centres were presented. One is based on the development of a new
Java-based EXFOR editor, and the second one on the study of low-energy nuclear reactions of
light nuclei based on cluster structures, in CDCC. The workshop was very fruitful for participants

Fig. 1: Group photo.

and its continuation was requested. The next workshop was proposed to be held in Ulaanbaatar,
Mongolia. The details of the workshop are summarized in the proceedings [1].
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The 7™ Asian Nuclear Reaction Database Development Workshop

8 - 11 Nov., 2016, Beijing, China

Meeting Room: China Hall of Science and Technology Room B407

Agenda (Draft 2016-11-06)

Date Time Program Participant Chairman
9:30 -- 10:00 | Registration
10:00 - 11:00 | Opening & Welcome Address
11:00 -- 11:30 | Coffee Break & Group Photo Zhigang Ge
11:30 -- 12:30 | EXFOR - status, compilation activities and new developments V.Semkova (|AEA)
12:30 -- 14:00 Lunch
14:00 — 14:50 Activation cro?;sections of alpha-induced reactions on natural M.Aikawa (Hokkaido
Nov. & (Tue.) palladium for “Ag production . _ University) Xichao Ruan
14:50 — 15:40 IRece!win Progress of Nuclear Data Evaluations and Activities Zhigang Ge (CIAE)
in China
15:40 -- 16:10 Coffee Break
16:10 -- 16:40 | Nuclear data measurement activities at CIAE Xichao Ruan (CIAE)
16:40 -- 17:10 | Nuclear Data Activities using Cyclotron and electron linac Kim GF“”"“” (Ky“r‘gp‘m M.Alkawa
National University)
18:00 -- 20:00 Welcome Bancuet
9:00 -- 9:50 Recent Nuclear Data Activities at KAERI Young-Sik Cho (KAERI)
. i ) ’ Myagmarjav Odsuren ) .
Nov. 8 (Wed.) An evaluation of alpha-clustering in (n, «) reaction and ) . ) Kim Guinyun
9:50 -- 10:40 (National University of
alpha-decay )
Mongolia)
Date Time Program \ Participant \ Chairman
10:40 -- 11:00 Coffee Break
11:00 -- 11:30 | Measurements and evaluations of excitation functions at CIAE Jiang Liyang (CIAE)
Review of fission product yields measurements in key ) Young-Sik Cho
11:30 -- 12:00 Feng Jing (CIAE)
laboratory of nuclear data
12:00 -- 14:00 Lunch
1400 - 14:30 E\.:;Iualion c:; deuteron-induced excitation functions for ®w/(d, Jimin Wang (CIAE)
p)"¥ W and "W (d. 2n)"®Re
1430 — 15:00 Low energy scattering cross sections for ®Li+n and Li+n Ichinkhorloo Dagvadorj Myagmarjav
reactions (JCPRG) Odsuren
15:00 -- 15:30 | A new java-based EXFOR editor Aiganym Sarsembayeva
(JCPRG)
15:00 -- 15:30 Coffee Break
15:30 -- 17:30 | EXFOR Compilation All
9:00 — 9:50 Investigation of Activation Cross-Sections of Alpha-Induced Kim Kwangsoo (Kyungpook
MNuclear Reactions on Natural Silver National University)
Measurement and EXFOR Compilation of the V.Semkova
9:50 -- 10;40 | Neutron-Induced Activation Cross Sections in the Energy V.Semkova (IAEA)
Range up to 20 MeV
10:40 -- 11:00 Coffee Break
Nov. 10 (Thu.) | 11:00 -- 11:30 | Recent EXFOR Compilation in CNDC Guochang Chen (CIAE) Zhigang Ge
11:30 - 12:00 | Theoretical calculation of n+°Li Xi Tao (CIAE)
12:00 -- 14:00 Lunch
14:00 -- 14:50 | Introduction Icnfdlg\tlzailon software GDgraph Guochang Chen (CIAE) Zhigang Ge
14:50 -- 15:50 | GDgraph training
15:50 - 16:20 Coffee Break
16:20 -- 17:30 | EXFOR Compilation All
Nov. 11 (Fri.) 9:00 -- 10;00 | Closing remarks Zhigang Ge
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EXFOR compilation workshop 2016 =E&#HRS
Report on EXFOR compilation workshop 2016

tBEXRE BEHRR

STi% {E—BR

EBATA Shuichiro

Faculty of Science, Hokkaido University

Abstract
We report on the EXFOR, compilation workshop 2016 on October 24-28, 2016 at the
International Atomic Energy Agency, Vienna. The meeting is held when there are
requests to discuss specific topics from Consultants’ Meetings, Coordinated Research
Projects and NRDC Meetings. The main topic is the compilation of the thermal

neutron reaction.

1 FL®HIC

JR AN T — R R — Z X EBRE 5 18BE (International Atomic Energy Agency: IAEA) % HUIMZ
UZzEB T — 22> X —% v b7 —2 (Nuclear Reaction Data Centre: NRDC) %3 U THfEfr, &
HINTWD, BT — 3SR O T — X2 v X =2 L, EXFOR (EXchangeFORmat)
CIFEN B AR R EH L T — A R—2fhThTnb

HBAE, NRDC A U N=0E W, £T7—X ¥ v X —OJEE#HE %9 5 NRDC meeting 23701 TW
B8, K7 —2 v ay FE TAEA 2338 ¢ % Consultants’ Meetings (CM), Coordinated Research
Projects (CRP) X NRDC meeting 7 5 i DEGENVH - 725G ICHBEI NS (1], S RO EELHE
%_ ,.\\':F“E?& B2 7—XDERTH -7,

k. I0H24H”S5 28HFTA—A MY T, 74—V (Vienna) D IAEA AffiTlrbiz, &
bu% i21 HBTTIVTROIRHAZEDTTH (HARL L, mE24, AV F24, EVINV 14, AT T
V1IA)THY, ZHD—ET VT TH D, BEEXT VTS DEBPBEMIAIZ LR > TET VWD,

2 REWME

EXFOR workshop 2016 @ I — 7 « > 7 #%H#kI% Nuclear Data Service (NDS) @ Web ¥ hiZ
TRAZINTWVWS [2l, CM, CRP, INDC X —7 « ¥ 7 AFfES ., BublE 7 ELO 7 — X % Mz
G, WRESEXR DT ST IED R S e,
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e EXFOR THHkI LT\ 2 EHME T HEL T — X DUl

o T —ROBEFMPHELAMT —XII 2 =T 1 ITHH

o HGEL T IR E D AT 5 IRIZ D\ C g

e Thermal Scattering Law Data (TSL) DO HiZiZDOWT L ¥ a—

o LEXFOR IZH T 2 AHELD ¥ = 2 7 IV HVNET

o BHELE T —< LT HELE DEDNE LD ST,

o FRERT R EEERIGHHR. RICEEIZEIT 2T — X OERT DV T,
o IGHTHMLIEMDY X % MFH

dam S Nz EORNBEZIRIZART — 2 > 3y FiEf»r NIz,

BRI B IR DIENNT, BEAREHARX =Ty N2V T — 2 OHE%EIT>TWD ArN
X7 7 N— 7 OiEHHE (P.Prajapati). 7 A Y 57 NNDC OiEE#RE (B. Pritychenko), 1 > K Mizo-
ram K¥ DT — X Eek, kT AR N T LHIE & e T RN H R OEEIR Y (B Lalremruata),
ZUTEY INIEIT B8T — X BEEE) & ml 7 % o 72 FLRESEER. o112 & 2 e FEBR 1%,
AR AR 2 DN 72 D BCR DFLR 12 B3 2 WA (M.Odsuren) 23 S 1v7z, 7z, CNPD(Russioan
Federal Nuclear Center) THF I TW5 T Y X1 XY —)L InpGraph & £k — )L EXFOR-editor
DB ER RIS T 7z,

V.Semkova & N.Otsuka (2 &> TRV & LIGAR Y + 5 LA ORSEZ NIZHE DS bk
FEHIZDODWTHEKLD > 7=,

P I ”'FL;PH S

1: ZMA VN —
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3 Summary
DRI HONS NRDC R —7 1 V7 L3840, IAEA OF&ET 5 CM, CRP, NRDC

I i3k
=T VT OEFEIZL > TRINIHBEEINZEDTH D, 2016 4E 10 H 24 HH 5 28 H £ T Vienna
Tiibhiz, KERFED Ny 7 Z3EG T OBELT — % L BuvptE O, EEMICB 1T 2 K6
T—ROEXNTH o7z, NRDC A N[ TREINZERNIIEZHER L2, £72. NNDC, 1~ R
D Mizoram K*¥# & E ¥ T ET BT — XSG |ME N, 7Y X4 XY —)b (InpGraph)

a VXA )Y —)L (EXFOR-Editor) DOH#EPARIAFHIH X 7z,
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Report on the 7th DAE-BRNS Workshop on EXFOR
Compilation of Nuclear Data

SINGH Jagjit
Meme Media Laboratory, Nuclear Reaction Data Centre, Faculty of Science,
Hokkaido University

Abstract
In this report, contents of 7th DAE-BRNS Workshop on Compilation of Experimen-
tal Nuclear Data, are discussed. This workshop is aimed towards making EXFOR
entries and in nurturing the EXFOR data compilation activity of the Nuclear Data
Physics Center of India (NDPCI) along with training attendees over the compilation
of data with series of lectures and seminars.

1 Introduction

Seventh DAE-BRNS Workshop cum Theme meeting on EXFOR compilation of experimental nu-
clear data is jointly organized by the Nuclear Data Physics Center of India (NDPCI), BRNS-DAE,
Mumbai and Department of Physics, North-Eastern Hill University (NEHU), Shillong, Megha-
laya, India. India is a member of the Nuclear Reaction Data Center network of 12 Nations. A
server in BARC, Mumbai [2], is at present mirroring the nuclear data services (NDS) of IAEA,
Vienna [1]. EXFOR, one of the nuclear data bases of NDS is used for the compilation of the
published experimental nuclear reaction data for incident neutron, gamma radiation and charged
particles on various targets. EXFOR database has wide applications for nuclear data evaluators,
applied users, theoretical nuclear physicists and experimentalists. NDPCI, with active support
from DAE-BRNS has successfully conducted, six EXFOR training workshops at BARC, Mumbai
(2006, 2007), University of Rajasthan, Jaipur (2009), Panjab University, Chandigarh (2011), Ba-
naras Hindu University, Varanasi (2013) and Bangalore University, India (2015) respectively where
nuclear scientists, university faculty, research scholars and students took active part. This work-
shop was held in NEHU and is the first in East India.

EXFOR is an international effort under the auspices of NRDC, TAEA towards exhaustive col-
lection and dissemination of experimental nuclear data. India is one of the member states of NRDC
and has been actively contributing to EXFOR database through Nuclear Data Physics Centre of
India (NDPCI), which is the nodal centre of nuclear data activity in India. This 7th DAE-BRNS
Workshop on Compilation of Experimental Nuclear Data (EXFOR-2017), was attended by 40+
participants from various parts of India, IAEA and JCPRG, Japan. This report presents the briefs
of 7th DAE-BRNS Workshop on Compilation of Experimental Nuclear Data (EXFOR-2017). The
report is organized as follows: section 2 describes the objectives of workshop. Section 3 describes
the main topis discussed by various resource persons from the Austria and India. Section 4 presents
the report on Indian EXFOR compilation activities. Finally, section 5 presents conclusions.
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2 Objectives

e Scope, contents, objectives and importance of EXFOR, database.
e Indian nuclear data mirror website of NDS.

e Basic introduction: How to use EXFOR.

e Editor and Digitization software for EXFOR, applications.

e Indian nuclear physics and nuclear data experiments.

e Tutorials and EXFOR coding exercises.

e Creation of new EXFOR entries and their review.

e Practical computer sessions with feedback.

3 Main Topics of the Agenda

3.1 Introduction to IAEA Nuclear Data Services

{

9 y, International Atomic Energy Agency IAEA.org | NDS Mission | About Us | Mi
&3

&) Nuclear Data Services

w Seccion Datos Nuclearnes, OIEA 2
Hot Topics » IAEA-CIELO » TENDL-2015 = JENDL-4.0u2 = ENDF/B-VII.1 MNews » Damage cross section database extended by 55-316 and Eurofer

ACT-DDL Decay Data Library for Actinides: [page]
3y 4, Download data, N E w GRUCON - ENDF Data Processing Package (new release): [page]
= codes, packages New NDS Mirror-site in Russia: http://www-nds.atomstandard.ru/
Main |[ All ][ Reaction Data |[ Structure & Decay |[ by Applications |[ Doc & Codes |[ Index ][ Events ][ Links ][ News ]

----- EXFOR 7 LiveChart of Nuclides CINDA

Atomic Mass Data { 3 Experimental nuclear reaction ' Interactive Chart of Nuclides / Nuclear reaction

Centre data bibliography

CINDA

---------------------- ENDF i [===| ENSDF 2z NSR

Charged particle "f\% Evaluated nuclear reaction H evaluated nuclear structure and decay data (+XUNDL) ** i Nuclear Science References *
reference cross libraries 3= 4

section

nnnnnnnnn

Figure 1: International Atomic Energy Agency (IAEA) Nuclear Data Services (NDS) web page
snapshot [1].

In first lecture N. Otsuka briefly introduced about the IAEA Nuclear Data Services. The
various data bases available are shown in Fig 1. The biblographic data bases are Computer Index
of Nuclear Reaction Data (CINDA) and Nuclear Science References (NSR). The bibliography of
measured, calculated, reviewed and evaluated cross-sections and other microscopic neutron data is
indexed in CINDA. CINDA database is extended by photo nuclear and charged particle reaction
data, since 2005. This data base is managed by NDS, International Atomic Energy Agency, Vienna,
Austria. The bibliography of nuclear physics articles of more than 80 journals, of past 10 decades is
indexed in NSR data base. This data base is managed by National Nuclear Data Center (NNDC),
Brookhaven National Laboratory, USA. The Experimental Nuclear Reaction Data (EXFOR) and
Evaluated Nuclear Data File (ENDF) are nuclear reaction data bases. The compiled experimental
neutron nuclear reaction data, since the discovery of neutron is contained in EXFOR data base. As
per statistics on 10 May, 2017, EXFOR library contains data from 21623 experiments. Evaluated
cross sections, spectra, angular distributions, fission product yields, photo-atomic and thermal
scattering law data, with emphasis on neutron induced reactions is maintained in ENDF data base.
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The data were analyzed by experienced nuclear physicists to produce recommended libraries for
one of the national nuclear data projects (USA, Europe, Japan, Russia and China). These data
bases are managed by NDS, International Atomic Energy Agency, Vienna, Austria. He also briefly
introduced about Evaluated Nuclear Structure Data File (ENSDF) and Live Chart of Nuclides.

3.2 Introduction to EXFOR

DB (Paris)y==sm

Figure 2: The International network of Nuclear Reaction Data Centers (NRDC) across the world
under auspices of Nuclear Data Services (NDS)- Atomic Energy Agency (IAEA) [1].

The second lecture of N. Otsuka was devoted towards introduction to EXFOR. 12 centres
from 8 countries (China, Hungary, India, Japan, Korea, Russia, Ukraine, USA) and 2 international
organisations (NEA, IAEA) are collaborating for EXFOR compilation under the auspices of IAEA
NDS. Indian Centre (NDPCI, coordinated by Prof. A. Saxena, BARC) is responsible to neutron,
charged-particle and photonuclear reaction data measured in India. He put light on statistics of
experiments of EXFOR- compilation. He also explained the scope of EXFOR compilation along
with very minute details of an EXFOR entry.

3.3 EXFOR/ENDF database

Third lecture of N. Otsuka was devoted towards EXFOR/ENDF data base. In this lecture he
described the various aspects of EXFOR/ENDF data base along with full fledge exercise session.
This lecture was really successful in the sense that, attendees got their hand over extracting data
of cross section from EXFOR data base and comparison with Evaluated Data Libraries.

3.4 EXFOR Comiplation

Last lecture of N. Otsuka was devoted towards compilation of an common article for all attendees
to have hand on the EXFOR editor. He explained all the sections of an EXFOR entery very detailed
manner to train new compilers.

3.5 Introduction of GSYS 2.4.7 Digitizer

This lecture was given by one of former colleague from JCPRG Vidya Devi. She explained
installation of GSYS 2.4.7, introduced the digitization of numerical data, symmetric, asymmetric
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error and output with very detailed manner in an exercise session.

3.6 Checking tools and finalization of an EXFOR entry

This session was taken by B. Lalremruata. He explained very common errors which one can case
during compilation, like Illegal reaction pointer(Editor Specific error), Nonmonatonic data field,
WARNING Extinct code found etc. He also explained very briefy the checking tools, CHEX and
Janis Trans Checker.

3.7 Other topics covered

There are other wide variety of interesting lectures by various resource persons given. D. Raj
reported about Nuclear Data and Its Application in Nuclear Fuel Cycles along with brief introduc-
tion of Indian nuclear reactors.

G. Mukhrjee reported about ENSDF another data base.

P. K. Joshi reported about how to handle statistical data.

4 A Status report on Indian EXFOR compilation activities

This session was reported by B. K. Nayak, to conclude the workshop. Figure 77 reports the
contribution from India to EXFOR, in last couple of years. In this biannual workshop at NEHU,
40+ new Indian articles are compiled. He also took feedback from attendees for improvement of
the organization of future workshops. In nut shell this workshop was really successful in learning
new things about EXFOR compilation.

EXFOR2011 (Varanasi) = 0n2015 (Bangalore)

EXFOR2011 (Chandigarh) | l
12 +

\WAWAW
e VAVAYAY
/\ AVARVERSRY

EXFOR2009 (Jalpur)

-
[=]

-

I

entries from World (%)

entries from India/

L]

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Year of compilation

Figure 3: Contribution from India to EXFOR (Figure taken from slides presented by N. Otsuka in
EXFOR-2017).
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FOR COMPILATION OF NUCLEAR DATA

Figure 5: Lectures in progress.

5 Summary

This workshop has drifted the nuclear data compilation activity and have resulted in substantial
contributions to the IAEA-EXFOR database as well as encouraged Indian nuclear physicists to
endeavor for international reckoning by making EXFOR compilation as an integral part of their
research.
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Annex. 11

PROGRAM

March 06 Monday

09:00—09:30 Registration

9:45—-10:45  Inaugural Session

10:45—11:15 Tea/Coffee break

11:15—12:00 Lecture on Nuclear Data and Its Application in Nuclear Fuel Cycles, by D. Raj (BARC)

12:00—13:00 Lecture on Introduction to IAEA Nuclear Data Service, by N. Otsuka (IAEA-NDS)
Exercise on NSR and Live Chart of Nuclides, by N. Otsuka (IAEA-NDS)

13:00—-14:00 Lunch break

14:00—16: 00 Lecture on Introduction to EXFOR, by N. Otsuka (IAEA-NDS
Lecture on EXFOR/ENDF database, by N. Otsuka (IAEA-NDS)

16 : 00 — 16 : 30  Tea/Coffee break

16 :30 — 18 : 00 Exercise on EXFOR/ENDF database, by N. Otsuka (IAEA-NDS)

18: 00 —20:00 Cultural Program

20:00 Dinner

March 07 Tuesday

09:30—10:30 Lecture by Dr. Gopal Mukhrjee (VECC)

10:30 —11:00 Tea/Coffee break

11:00—13:00 Lecture on EXFOR FORMATS, by N. Otsuka (IAEA-NDS)

13:00—14:00 Lunch break

14:00—16: 00 Lecture/ Exercise-EXFOR Editor + Common Article(RG- Compiling Subentry1)

16 : 00 — 16 : 30 Tea/Coffee break

16 :30 — 18 : 30 Lecture/ Exercise-EXFOR Editor + Common Article (SB-Compiling Subentry?2)

18:30—19:30 Assignment of articles to participants for new Indian entries
Exercise-Compilation of new articles

19: 30 Dinner

March 08 Wednesday

09:30 —10:30 Lecture on how to handle statistical data by Dr. P. K. Joshi (TIFR)

10:30 —11:00 Tea/Coffee break

11:00—13:00 Lecture/ Exercise- Digitization by V. Devi (IET-Bhaddal)

13:00—14:00 Lunch break

14:00—16 : 00 Exercise-Compilation of new Indian Articles

16 : 00 — 16 : 30 Tea/Coffee break

16:30 — 17:00 Lecture Checking tool and finalization by B. Lalremruata (Mizoram University)
17:00—19:30 Exercise Compilation of new Indian articles (ALL)

19:30 Dinner
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Annex. II (contd..)

PROGRAM

March 09 Thursday

09:30—10:30 Lecture by Dr. Gopal Mukhrjee (VECC)
10:30—11:00 Tea/Coffee break

11:00—13:00 Exercise Compilation of new Indian articles (ALL)
13:00—14:00 Lunch break

14:00—16 : 00 Exercise Compilation of new Indian articles (ALL)
16 : 00 — 16 : 30 Tea/Coffee break

16:30 —19:30 Exercise Compilation of new Indian articles (ALL)
19: 30 Dinner

March 10 Friday

09:30—10:30 Exercise Compilation of new Indian articles (ALL)
10:30—11:00 Tea/Coffee break

11:00—13:00 Exercise Compilation of new Indian articles (ALL)
13:00—-14:00 Lunch break

14:00—16: 00 Exercise Compilation of new Indian articles (ALL)
16 : 00 — 16 : 30 Tea/Coffee break

16 :30 —19:30 Concluding Session

19:30 Dinner
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ER<:% [International Conference of Nuclear Data for
Science and Technology 2016 (ND2016)] OZSINEkE

Report on International Conference of Nuclear Data for Science
and Technology 2016 (ND2016)

LB ERER LR A TR
STi% {E—BR

EBATA Shuichiro
Faculty of Science, Hokkaido University

Abstract
We report our contributions on the International Conference of Nuclear Data for
Science and Technology 2016 (ND2016) on September 11-16, 2016 at Bruges, Bel-
gium. The conference is one of the largest international conferences for nuclear data
studies, which is held every three years. It covers many kinds of topics on nuclear
physics, applications and social problems. We present a new method to measure
interaction cross sections of radioactive isotopes using a thick target.

1 FLC®IC

2016 £ 9 A 11 H-16 HIZ NV F =D 7 )0 — Y 2 CHEEE S [International Conference of Nuclear
Data for Science and Technology 2016 (ND2016)] 7o N7z, KRERRREIIKT — XL EH T
RARDERHFHT, 1978 0 6 34T ICFAfEST T WS, ND2016 I& European Commission, OECD-
NEA, TAEA IZ X > CEMI N U RIHORETH 5 [1]. BHE L 45 »ED S 500 %4d 0. Kk
AL 510 72 o 7 HAD S I3 AT HEDRERDITDO NIz, ARG TIE ND2016 DR & 5 D5
FHARIZDOWTIHRET 5,

2 REWME

ND2016 D b ¥w 7 23 %G izh->TH b, 22HHIZOWTEMmS Nz, BoH., Kils., B
&, RSO EE T 2 R R0 E, A, PEHEYE, EREYRICET AT XD
HIRE F 7= T2 705y, AIEEL, T abhEIZET a2 xa) 71, EYWEBEOMRERE L K+ 12
BT 2R E R LB T o, HEYHD S HE2MEIZE 2 5 X CTIRIEWDBERNRIZR > T
W7z,
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IN6%L DMy 7 AFEFGEEE 744, TV —GEE . HBARER 84 1. THEFEER 266 14
RAR—FK 144 FOFRKRTHEMSI Nz, EiaEIX 12 HiZ, V) =X 12 HE 16 HIZAT
bz, MOHEHIZ13-15 HOMTT 20252 MHHL T, MFD 12 XA MLaE LTI Lty
vavhtrbin,

e Fission physics and observables

e Evaluation

e Nuclear reaction measurements

e Astro nuclear physics

e Experimental facilities, equipment, techniques and methods
e Thermal scattering laws and libraries

e Medical applications

e Integral experiments, benchmarks and data validation

e Theory of nuclear reactions and structure, models and codes
e Nuclear data for applications

e Nuclear masses, structure and decay data measurements

e Gamma-ray strength functions

e Knowledge Transfer

FEAHFEE I R B E BRI 1 I BEAEEY (1) European Commission, (2) OECD-NEA, (3) IAEA,
(4) CEA (75 v 2), (5) JAEA, (6) SCK - CEN (~L¥—) | (7) CERN /5% % D7 — X%
NOIY AL SHROBEIZDOWTRN SNz, REFBOEAHIZ, 2019 O HE LRI TR 253
DRI FER S i,

3 REXHAA

9 H 14 H Morus &25I12 T v ¥ a » X4 b))V Experimental facilities, equipment, techniques and
methods IV (ZEWT JCPRG THED T & 2 JFEEN &2 AW /e 7 — ZHIE DO FIRO WS B U THBA
Fekz1T o7 (FERID:R308) [2]

B H X TExtended methods using thick-targets for nuclear reaction data of radioactive isotopes]
& Utz AR, RAFaEn ALY & & OB &2 JWEL X 7 XA 3 2 & O AL M B %
F9 5 LT, HELKT —XEIET RN LFEEZMLT 2HPENTH S, Z OFEA & T
T2IlHzoT, KRELMED—21E, HNOBHERFED KGT — X DFE L K DRVWHENEIT S
5, TORKEE, BAEREYICE EN MO BEREPIER & <. EAFNIALETH D &
Wo 72EROEL S 12H D, HHFE. ZOKT — X E2HFT 2810, WHEEY %2 FIH U 72 FZBRA B LY
25T D RIBF TiHONT WS 3], LA U6, BB BEFE T IR O T 3 )L X — 58K T
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KIETF— 2 BRETH D, B DEBRVBNKEIZ 5, 22T, B2IEEBK %A NTIRLE—IT
L. 2h3 & < R RIS 2 JIE 3 2 HiEz2iRET 5,

RET 2 HIEE TOEE)E %2 F 72 R E O JEREMN & s OGS DB | [4] & TR EL AR
BMOTAINF—EBOADEEN NSV AI vy a vk 5 2MAELERHETH L, WHEEY
&AW ERERAE R IG® (Thick-target yvield: TTY) D#EH I, HADKISTHSNS TTY 2%
DWEERDISP SEN T 5 HETH 5, HHEIRD TTY (2. HIODO KSR DR 168 & ¥ H#) R
DORLIERED LA #MI T, BHT 5 205 AIETH 5, BLILEEITAENYIE OB & AZ1H & GO E i
T, EHEIZHEE 2HAIRETH D, KT, BERTHEIZR D T2 )VF —fHKT. ZOFEITEH
Thb, RFFETIEIIEREZFHHE T S SRIM 22— R [6] 2 T, FEOAHANE2 AfED 2 Z L H
KBrHEERLUT,

M HEERABHBEO T 2V —EHO /DR N T > A I v ¥ 3 ik (Thick-target transmission
method: T375) XL FHINTVWEEFED N T VAI vy a VIEOENDOEI 2 A2 52 LT,
MEEABERO T AV F—FBBEH LS T2 HETH S, TI3EIXKIGROEREIZEK S 31256 H
ARERHDTH DS, EVFAHLEYIalb—rvay (PHITS) [7#FHL T, 7V I =7 AERIC
f A D St CHELAEFHBTHEIR D T 4 )L F —kfEM % T3IECTHBIRS Z L 2R Uz, fiatk
F5BDOBETH D,

A2 M 2 R EERK LR TH D, TTY PEELYIEICR S, T3 ECTHEEMN
HRED T 2V F —RAFEME 2 KD, WHEEIFZ AW TTY OB 221X, ZOBERT —ZB5hR
IZHESATREIC R e B 6N b,

4 FEOH

B 1: £AEH

2016 9 H 11 H-16 HIZNLVL X —D T )V — Y a Tirb N =T — X OEEELSZ ND2016 DS
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LT o7z, ZMERWB004 %< (W1), BeLnBIzB1) 287 — X OER 2 EEMEZ /4
MR U 720 IR D25IE 2019 FFICHEILH TITON S FRETH S, JCPRG IZB T ST — X D
RNBEZRERL ., BEBEINHFED KO T — ZBfFHEZ 2R U 72,

S

KGR, RERVEEA - 1/ R—3 3 VRERIT K 0 RIEREH S N SR E T a5
L (ImPACT) 12& 0, Bk 28 L TR hzb DT,

S 3R

[1] International Conference of Nuclear Data for Science and Technology 2016 (ND2016)
http://www.nd2016.eu/

[2] S. Ebata, M. Aikawa, S. Imai, “Extended methods using thick-targets for nuclear reaction
data of radioactive isotopes” EPJ Web Conf. 146 (2017) 03010.

[3] H. Wang et al., “Spallation reaction study for the long-lived fission product 107Pd”, Prog.
Theor. Exp. Phys. 2017 (2017) 021DO01.

[4] M. Aikawa, S. Ebata, S. Imai, “Thick-target yields of radioactive targets deduced from inverse
kinematics”, Nucl. Instr. Meth. B353 (2015) 1.

[5] M. Aikawa, S. Ebata, S. Imai, “Thick-target transmission method for excitation functions of
interaction cross sections” Nucl. Instr. Meth. B383 (2016) 156.

[6] SRIM (The Stopping and Range of Tons in Matter), http://www.srim.org/

[7] T. Sato, et al., “Particle and Heavy Ion Transport Code System PHITS, Version 2.52”, J.
Nucl. Sci. Technol. 50 (2013) 913.
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2016 EFEANT—%
Data-Entries of 2016

Bl PN PN e iR
AN BB

KIMURA Masaaki
Faculty of Science, Hokkaido University

1 SEEARXY R b

PAF OMEGED S 7 — XIS - AT ZIT 572, fEEIZH 2> T, ENAOTFEEEIC RS 2%
HEDS AP T NIERs LR TE, HOEWT — R AT > TS,

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 Scientific Papers of the Institute of Physical and Chemical Research
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Data 2214
Title

Author
Reference
Table

Data 2219
Title
Author
Reference
Table

Data 2220
Title
Author
Reference
Table

Data 2224
Title
Author
Reference
Table

Data 2225
Title
Author
Reference
Table

Data 2226
Title
Author
Reference
Table

Data 2227

SEEERRIZINER U 72 2FsC 58 D ) A b 2 R 1ITRT,

% 1: RERH B

Differential cross sections for the reaction 12C(d,p)13C in the en-
ergy range of deuterons from 15- to 20-MeV

S.Morita et al.

J.Phys.Soc.Jpn. 15 (1960) 550

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

On the alpha-particles from the N14(d,a)C12 ground state reaction
N.Kawai et al.
J.Phys.Soc.Jpn. 15 (1960) 930

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

(d,a) reactions on some light nuclei

C.Hu et al.

J.Phys.Soc.Jpn. 15 (1960) 1741

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

Inelastic scattering of deuterons from 12C, 24Mg and 60Ni

Y .Ishizaki et al.

J.Phys.Soc.Jpn. 16 (1961) 1056

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

He3-alpha scattering

R.Chiba et al.

J.Phys.Soc.Jpn. 16 (1961) 1077

Total : 26 EXFOR, : 26 Author : 0 Table : 0 Curve : 26 Unobt : 0

Angular distribution of (a,p) reactions in some light nuclei
M.Kondo et al.

J.Phys.Soc.Jpn. 16 (1961) 1091

Total : 13 EXFOR : 13 Author : 0 Table : 1 Curve : 12 Unobt : 0
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Title

Author
Reference
Table

Data 2228
Title
Author
Reference
Table

Data 2230
Title
Author
Reference
Table

Data 2231
Title

Author
Reference
Table

Data 2233
Title

Author
Reference
Table

Data 2234
Title
Author
Reference
Table

Data 2235
Title

Author

The N14(d,a)C12 ground-state reaction in the energy range of
deuteron from 1.5 to 3.0 MeV

T.Ishimatsu et al.

J.Phys.Soc.Jpn. 16 (1961) 1529

Total : 10 EXFOR. : 10 Author : 0 Table : 1 Curve : 9 Unobt : 0

Angular distribution for the 14N(d,p)15N ground state reaction
S.Morita et al.

J.Phys.Soc.Jpn. 16 (1961) 1849

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

(d,a) reactions on 016, N14 and C12 by 14.7 MeV deuterons
T.Yanabu et al.

J.Phys.Soc.Jpn. 16 (1961) 2118

Total : 13 EXFOR : 13 Author : 0 Table : 6 Curve : 7 Unobt : 0

Angular distributions of alpha-particles from F19, Al27 and P31
bombarded with protons

S.Yamashita et al.

J.Phys.Soc.Jpn. 16 (1961) 2378

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

Angular distributions of the alpha particles from the (p,a) reactions
on Na23 and K39 at 6.9-7.3 MeV

T.Nakamura et al.

J.Phys.Soc.Jpn. 17 (1962) 19

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

Scattering and polarization of 57-MeV protons

S.Yamabe et al.

J.Phys.Soc.Jpn. 17 (1962) 729

Total : 27 EXFOR : 27 Author : 0 Table : 0 Curve : 27 Unobt : 0

Differential excitation functions for alpha particle and proton
groups from the deuteron induced reactions on F19
T.Maki et al.
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Reference
Table

Data 2237
Title

Author
Reference
Table

Data 2238
Title
Author
Reference
Table

Data 2239
Title
Author
Reference
Table

Data 2241
Title

Author
Reference
Table

Data 2242
Title
Author
Reference
Table

Data 2244
Title

Author
Reference
Table

J.Phys.Soc.Jpn. 17 (1962) 1319
Total : 5 EXFOR : 5 Author : 0 Table : 0 Curve : 5 Unobt : 0

An experimental survey of nuclear reactions induced by 57 MeV
protons, part I

I.Nonaka et al.

J.Phys.Soc.Jpn. 17 (1962) 1817

Total : 19 EXFOR, : 19 Author : 0 Table : 0 Curve : 19 Unobt : 0

Structure of giant resonance in the P31(p,g) reaction
M.Kimura et al.
J.Phys.Soc.Jpn. 18 (1963) 477

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

The (a,p) reactions on light and medium-weight nuclei
T.Yamazaki et al.

J.Phys.Soc.Jpn. 18 (1963) 620

Total : 29 EXFOR : 29 Author : 0 Table : 15 Curve : 14 Unobt : 0

Elastic and inelastic scattering of 28.5 MeV alpha particles by
medium-weight nuclei

[.Kumabe et al.

J.Phys.Soc.Jpn. 19 (1964) 147

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

Fission of uranium-238 induced by 55 MeV protons

S.Shirato et al.

J.Phys.Soc.Jpn. 19 (1964) 1809

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

Elastic and inelastic scatterings of polarized protons from Be9 and
Al27

K.Fukunaga et al.

J.Phys.Soc.Jpn. 20 (1965) 1

Total : 4 EXFOR : 4 Author : 0 Table : 4 Curve : 0 Unobt : 0
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Data 2247
Title

Author
Reference
Table

Data 2254
Title

Author
Reference
Table

Data 2256
Title
Author
Reference
Table

Data 2261
Title
Author
Reference
Table

Data 2262
Title
Author
Reference
Table

Data 2307
Title

Author
Reference
Table

Data 2308
Title

Elastic and inelastic scattering of 22.2 MeV alpha particles from
some medium-weight nuclei

N.Takahashi et al.

J.Phys.Soc.Jpn. 20 (1965) 1544

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

Elastic and inelastic scattering of deuteron from Be9, C12, N14
and O16 at 14 MeV

D.C.Nguyen et al.

J.Phys.Soc.Jpn. 21 (1966) 2462

Total : 14 EXFOR : 14 Author : 0 Table : 4 Curve : 10 Unobt : 0

Energy spectra of inelastic scattering of 28.4-MeV alpha particles
[.LKumabe et al.

J.Phys.Soc.Jpn. 23 (1967) 147

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

Quasi-free alpha-alpha scattering in Be9 and C12 at 37 MeV
T.Yanabu et al.

J.Phys.Soc.Jpn. 24 (1968) 667

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

Elastic scattering of oxygen ions by boron 10 and 11

Y. Okuma et al.

J.Phys.Soc.Jpn. 24 (1968) 677

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

A detailed study of low-lying levels of 184W by means of the (d,p)
reacton

A Isoya et al.

J.Phys.Soc.Jpn. 32 (1972) 886

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

Experimental investigation of the 91Zr(p,t)89Zr reaction at 51.7
MeV
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Author
Reference
Table

Data 2309
Title
Author
Reference
Table

Data 2313
Title

Author
Reference
Table

Data 2319
Title
Author
Reference
Table

Data 2321
Title

Author
Reference
Table

Data 2330
Title

Author
Reference
Table

Data 2373
Title
Author

Reference
Table

T.Awaya et al.
J Phys.Soc.Jpn. 32 (1972) 1169
Total : 2 EXFOR : 2 Author : 0 Table : 1 Curve : 1 Unobt : 0

The 54Fe(p,d)53Fe reaction at 52 MeV

H.Ohnuma et al.

J.Phys.Soc.Jpn. 32 (1972) 1466

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

One-proton coupled L=0 and 2 transitions in the 141Pr(p,t) reac-
tion

K.Yagi et al.

J.Phys.Soc.Jpn. 33 (1972) 1482

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

The multi-step process in the 12C(3He,a)11C reaction
S.Yamayji et al.

J.Phys.Soc.Jpn. 37 (1974) 1191

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

Elastic and inelastic scattering of 14N and 12C projectiles by 12C
and 28Si

[.Kohno et al.

J.Phys.Soc.Jpn. 38 (1975) 945

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

The (3He,3He), (3He,3He’) and (3He,a) reactions on 12C at 82.1
MeV

T.Tanabe et al.

J.Phys.Soc.Jpn. 41 (1976) 361

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

Resonant photonuclear reactions for isotope transmutation
H.Ejiri et al.

J.Phys.Soc.Jpn. 80 (2011) 094202

Total : 1 EXFOR : 1 Author : 0 Table : 1 Curve : 0 Unobt : 0
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Data 2412
Title

Author
Reference
Table

Data 2459
Title

Author
Reference
Table

Data 2475
Title

Author
Reference
Table

Data 2483
Title

Author
Reference
Table

Data 2484
Title

Author
Reference
Table

Data 2485
Title

Author
Reference
Table

High-resolution 96Zr(3He,t) experiment and the matrix element for
double-beta decay

J.H.Thies et al.

Phys.Rev.C 86 (2012) 054323

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

Excitation of giant monopole resonance in 208Pb and 116Sn using
inelastic deuteron scattering

D.Patel et al.

Phys.Lett.B 735 (2014) 387

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

Measurement of evaporation-residue cross sections with light
beams and deformed lanthanide target nuclei

S.Ueno et al.

J.Radioanal.Nucl.Chem. 303 (2015) 1273

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

Relativistic Coulomb excitation in 32Mg near 200 MeV /nucleon
with a thick target

K.Li et al.

Phys.Rev.C 92 (2015) 014608

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

Splitting of ISGMR strength in the light-mass nucleus 24Mg due
to ground-state deformation

Y.K.Gupta et al.

Phys.Lett.B 748 (2015) 343

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

Excitation functions of deuteron-induced nuclear reactions on nat-
ural platinum up to 24 MeV

M.U.Khandaker et al.

Nucl.Instrum.Methods B 362 (2015) 151

Total : 14 EXFOR : 14 Author : 0 Table : 14 Curve : 0 Unobt : 0
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Data 2486
Title
Author
Reference
Table

Data 2487
Title

Author
Reference
Table

Data 2488
Title

Author
Reference
Table

Data 2489
Title

Author
Reference
Table

Data 2490
Title

Author
Reference
Table

Data 2491
Title
Author
Reference
Table

Energy-dependent fragmentation cross sections of relativistic 12C
T.Ogawa et al.
Phys.Rev.C 92 (2015) 024614

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

Measurement of the 140(alpha,p)17F cross section at Ecm = 2.1-
5.3 MeV

A.Kim et al.

Phys.Rev.C 92 (2015) 035801

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

New findings on structure and production of 10He from 11Li with
the (d,3He) reaction

A Matta et al.

Phys.Rev.C 92 (2015) 041302

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

Measurements of activation cross sections for the neutron dosime-
try at an energy range from 17.5 to 30 MeV by using the 7Li(p,n)
quasi-mono-energetic neutron source

Y.Uno et al.

9th International Symposium on Reactor Dosimetry (1996) 465
Total : 6 EXFOR. : 6 Author : 6 Table : 0 Curve : 0 Unobt : 0

Characterization of high-energy quasi-monoenergetic neutron en-
ergy spectra and ambient dose equivalents of 80-389 MeV 7Li(p,n)
reactions using a time-of-flight method

Y.Iwamoto et al.

Nucl.Instrum.Methods A 804 (2015) 50

Total : 19 EXFOR : 19 Author : 18 Table : 1 Curve : 0 Unobt : 0

Nonquenched Isoscalar Spin-M1 Excitations in sd-Shell Nuclei
H.Matsubara et al.

Phys.Rev.Lett. 115 (2015) 102501

Total : 3 EXFOR : 3 Author : 2 Table : 0 Curve : 0 Unobt : 1
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Data 2492
Title

Author
Reference
Table

Data 2493
Title
Author
Reference
Table

Data 2494
Title

Author
Reference
Table

Data 2495
Title
Author
Reference
Table

Data 2496
Title

Author
Reference
Table

Data 2497
Title

Author
Reference

Table

Data 2498

Measurements of deuteron-induced reaction cross-sections on nat-
ural nickel up to 24 MeV

A.R.Usman et al.

Nucl.Instrum.Methods B 368 (2016) 112

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

Spallation reaction study for fission products in nuclear waste
H.Wang et al.

Phys.Lett.B 754 (2016) 104

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

Effects of repulsive three-body force in 12C+12C scattering at
100A MeV

W.W.Qu et al.

Phys.Lett.B 751 (2015) 1

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

One-neutron removal from 29Ne

N.Kobayashi et al.

Phys.Rev.C 93 (2016) 014613

Total : 7 EXFOR : 7 Author : 1 Table : 6 Curve : 0 Unobt : 0

Proton capture cross sections on neutron-magic 144Sm at astro-
physically relevant energies

N.Kinoshita et al.

Phys.Rev.C 93 (2016) 025801

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

Measurement of the 77Se(g,n) cross section and uncertainty eval-
uation of the 79Se(n,g) cross section

F Kitatani et al.

J.Nucl.Sci.Technol. 53 (2016) 475

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

Author
Reference
Table

Data 2499
Title

Author
Reference
Table

Data 2500
Title

Author
Reference
Table

Data 2501
Title

Author
Reference
Table

Data 2502
Title
Author
Reference
Table

Data 2503
Title

Author
Reference
Table

Data 2504
Title

Neutrons from Thick Target Beryllium (d,n) Reactions at 1.0 MeV
to 3.0 MeV

T.Inada et al.

J.Nucl.Sci.Technol. 5 (1968) 22

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

Photodisintegration of 9Be through the 1/2+ state and cluster
dipole resonance

H.Utsunomiya et al.

Phys.Rev.C 92 (2015) 064323

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

Candidate resonant tetraneutron state
4He(8He,8Be) reaction

K.Kisamori et al.

Phys.Rev.Lett. 116 (2016) 052501

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

populated by the

Measurement of proton-induced target fragmentation cross sections
in carbon

K.Matsushita et al.

Nucl.Phys.A 946 (2016) 104

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

Elastic scattering and breakup of 11Be on protons at 26.9A MeV
J.Chen et al.

Phys.Rev.C 93 (2016) 034623

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

Electromagnetic M1 transition strengths from inelastic proton scat-
tering

J.Birkhan et al.

Phys.Rev.C 93 (2016) 041302(R)

Total : 8 EXFOR : 8 Author : 6 Table : 0 Curve : 1 Unobt : 1

Mapping the deformation in the ”island of inversion”
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Author P.Doornenbal et al.
Reference Phys.Rev.C 93 (2016) 044306

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

Data 2508

Title Detection and identification of 8Be nuclei with a position sensitive
detector and a counter telescope

Author T.Ooi et al.

Reference SCP 52 (1976) 145

Table Total : 3 EXFOR : 3 Author : 0 Table : 1 Curve : 0 Unobt : 0
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Nuclear Reaction Data Centre (JCPRG)
Minutes on 1% Center Meeting in FY2016 17:00~, Jun. 24, 2016

Participants (in alphabetical order)

Aiganym, Chiba, Ebata®, Hirabayashi, Ichinkhorloo, Katayama, Kato, Kimura, Saito

a) Chair
Report

1) [Member]
e  Kimura is the centre head from Apr. 1, 2016.
e Aikawa moved to Medical Science and Engineering, Faculty of Science, Hokkaido
Univ. from Apr. 1, 2016.
e Bo moved to International office of affairs as assistant professor from Apr.

e  JCPRG plans to employ new postdoc from India: Jagjit Shingh.

2) [Budget]

3) [IAEA/NRDC]
e NRDC2016 was held in Beijing on Jun. 7-10, 2016.
—  Ebata participated in it.
e  EXFOR Workshop 2016 will be held in Vienna on Oct. 24-28, 2016.

—  Ebata will participate in it.

4) [Asian Collaboration]
e  AASPP2016 will be held in Beijing on Nov.
—  The date has not been fixed yet. A candidate date is the 1% week of Nov.

5) [ImPACT]
e  Monthly meetings will be held at JST, Tokyo in this fiscal year.
— Jun. 30, 2016: Ebata
e  Web site to distribute the LLFP data is published.
—  “LLFP reaction data” http://www.jcprg.org/impact/index_0j.html
e  ANUP2016 (Asian Nuclear Prospects 2016) is held in Sendai on Oct. 24-27, 2016.
—  Aikawa will participated in it.

6) [Bilateral Program]
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e The paper was published in Nucl. Instr. Methods B.
—  Takacs et al., Benchmark experiment for the cross section of the '°“Mo(p, 2n)**"Tc

and '"Mo(p,pn)**Mo reactions, Nucl. Instr. Method 375 (2016) 60.

7) [RIKEN]
e An experiment of "™Zn(c,x)*’Ga,*®Ge is accepted and will perform at around the end of
Jul. 2016.

8) [Annual Report]
e  The deadline of reports for the 2015 JCPRG Annual Report was Jun. 17, 2016.
— Remaining works: Referee, Editor part, CNR*15.
—  The referee member is distributed and discussed (Katayama).
—  To print paper ver. is discussed.
9) [Compilation]
e  Status
Transmitted . Trans.E101 ([new] E2483, E2485, E2487, E2488, E2489, E2490,
E2491, E2492, E2493, E2494: 10 items) was transmitted on Apr. 2,
2016.
. Trans.E102 ([new] E2495, E2496 [revised] E1522, E1994, E2458: 5
items) was transmitted on May 10, 2016.
«  Prelim.E103 ([new] E2214, E2219, E2220, E2224, E2225, E2226,
E2227, E2228, E2230, E2231, E2233, E2234, E2235, E2237, E2238,
E2239, E2241, E2242, E2244, E2247, E2254, E2256, E2261, E2262,
E2307, E2308, E2309, E2313, E2319, E2321, E2330, E2508: 32

items) was transmitted on May. 20, 2016.
. Prelim.K016 ([new] K2320, K2373, K2497, K2499: 4 items) was
transmitted on May. 25, 2016.

EXFOR Master Update e+  The EXFOR files (1408, 1409, 1410, 2242, 2244, 4170, 4171, C150,
C151, C152, C153, C154, D100, D101, D102, E100, G034, M080)
were updated on Apr. 30, 2016. (15 items)

e May 11, 2016. (5 items)

NRDF Master Update  *«  The NRDF files (D1522, D1994, D2406, D2458, D2493, D2494,
D2495, D2496) were updated on May 13, 2016.

*  The NRDF files (D2483, D2485, D2487, D2488, D2489, D2490,
D2491, D2492) were updated on May 27, 2016.

e In NRDC2016, the modification of J1601 entry is requested.
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3.

e  Dictionary of EXFOR is updated in HENDEL, on Jun. 23, 2016.

10) [Other]

e  Saito had visited to IAEA for the internship from Apr. 26 to May 27.

e  Suggestion to establish archive committee for JCPRG:

—  Purpose is to make archives mainly for two data

The 40" anniversary of the JCPRG;

The original data will be classified into three levels by their importance,

and they will be archived on Web site according to the levels.

Works by Prof. Tanaka and Theoretical Nuclear Physics Laboratory (TNPL)
which are managed by Prof. Hiura;

The committee looks for them from Prof. Akaishi and from the 50" anniversary

of TNPL.

—  The WG is held bi-weekly.
e  Ichinkhorloo attended ICCP-VI in Ulaanbaatar, Mongolia.

—  Mongolian government prepare a large budget for the Mongolian student to go to

Japan till 2023.

e  The paper is published in Phys. Rev. C.
—  D. Ichinkhorloo et al, “Low energy scattering cross sections for n + ¢Li reactions

using the continuum-discretized coupled-channels method” Phys. Rev. C93 (2016)

064612.

Event Schedule

2016

Aug. 3-5
Sep. 7-9
Sep. 8-10
Sep. 11-16
Sep. 11-16
Sep. 21-24
Oct. 24-27
Oct. 24-28
Nov. ---
Nov. 7-11
Nov. 17-18

Resonance 2016
AESJ Meeting
JSMP Meeting
INPC2016
ND2016

JSP Meeting
ANUP2016
EXFOR workshop
AASPP2016

SSNET workshop
SND2016

-80 -

Oosaka

Kurume

Okinawa

U. Adelaide, Adelaide
Oud Sint-Jan, Bruges
Miyazaki

Tohoku U., Sendai
Vienna, Austria
Beijing, China

Orsay, France

KEK


http://www.physics.adelaide.edu.au/cssm/workshops/inpc2016/
http://www.nd2016.eu/
http://anup2016.org/
https://indico.in2p3.fr/event/12970/

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

Aiganym
Ebata
Fujimoto
Ichinkhorloo
Kato

Kimura

Saito

4. Next Meeting

17:00, 29 Jul

Int. Conf. (w/ Proc.)

ND2016, SSNET

., 2016

2"d Centre Meeting

-8l -

Int. Conf. (w/o Proc.)

EXFOR workshop

Resonance 2016

Dom. Conf.

ImPACT

JPS Meeting
AES] Meeting

JCPRG Seminar Room



Nuclear Reaction Data Centre (JCPRG)
Minutes on 2" Center Meeting in FY2016 17:00~, Jul. 29, 2016

Participants (in alphabetical order)

Aiganym, Chiba, Ebata®, Kato, Kimura, Noto

a) Chair
Report

1) [Member]
e JCPRG will employ a new postdoc from India: Jagjit Shingh.
e Nuclear Data group discuss a new student from Mongol.
— A Mongolian student would like apply to doctoral course and he sent us his CV.

He wants to make interview around August.

2) [Budget]

3) [IAEA/NRDC]
e  EXFOR Workshop 2016 will be held in Vienna on Oct. 24-28, 2016.
—  Ebata will participate in it.

4) [Asian Collaboration]
e  AASPP2016 will be held in Beijing on Nov.
—  The date has not been fixed yet.

5) [ImPACT]
e Monthly meetings will be held at JST, Tokyo in this fiscal year.
— Aug. 10,2016: Aikawa, Ebata
e  Website for the LLFP data will be updated due to the request.
e ANUP2016 (Asian Nuclear Prospects 2016) is held in Sendai on Oct. 24-27, 2016.

—  Aikawa will participated in it.

6) [Bilateral Program]

7) [RIKEN]
e An experiment of "™Zn(a,x)*’Ga,*®Ge is accepted and will perform at around the end of
Jul. 2016.

-82 -



3.

8)

9)

[Annual Report]

e  The deadline of revised reports for the 2015 JCPRG Annual Report was Jul. 15, 2016.

—  Referee is fixed.

—  Manuscripts will be distributed to the referees.

—  The annual report is published on the website and as paper, also.

[Compilation]
e  Status

Transmitted .

EXFOR Master Update  «
NRDF Master Update  «

Prelim.J010 ([new] J2509 [revised] J1601: 2 items) was transmitted
on Jul. 15, 2016.

The NRDF files (D2413, D2411, D2408, D2330, D2319, D2313,

D2309: 7 items) were updated on Jul. 8, 2016.

10) [Other]

e  The paper was published in Nucl. Instr. Methods B.

— Aikawa, Ebata and Imai, Thick-target transmission method for excitation functions

of interaction cross sections, Nucl. Instr. Method 383 (2016) 156.

Event Schedule

2016

Aug. 3-5 Resonance 2016
Aug. 10 ImPACT

Sep. 6-8 Local school
Sep. 7-9 AES] Meeting
Sep. 8-10 JSMP Meeting
Sep. 11-16 INPC2016

Sep. 11-16 ND2016

Sep. 21-24 JSP Meeting

Oct. 2-7 Experiments
Oct. 24-27 ANUP2016

Oct. 24-28 EXFOR workshop
Nov. --- AASPP2016

Nov. 7-11 SSNET workshop
Nov. 17-18 SND2016
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Oosaka

JST

Hokkaido University
Kurume

Okinawa

U. Adelaide, Adelaide
Oud Sint-Jan, Bruges
Miyazaki

ATOMKI

Tohoku U., Sendai
Vienna, Austria
Beijing, China

Orsay, France

KEK


http://www.physics.adelaide.edu.au/cssm/workshops/inpc2016/
http://www.nd2016.eu/
http://anup2016.org/
https://indico.in2p3.fr/event/12970/

Priority: 1) Int. Conf. w/ Proc., 2) Int. Conf. w/o Proc. and 3) other Confs.
Int. Conf. (w/ Proc.) Int. Conf. (w/o Proc.) Dom. Conf.
Aiganym
Ebata ND2016, SSNET EXFOR workshop ImPACT
Fujimoto
Ichinkhorloo
Kato Resonance 2016
Kimura

Saito AES] Meeting

4. Next Meeting

17:00, 30 Sep., 2016 3 Centre Meeting JCPRG Seminar Room
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Nuclear Reaction Data Centre (JCPRG)
Minutes on 3" Center Meeting in FY2016 17:00~, Sep. 30, 2016

Participants (in alphabetical order)

Aiganym, Ebata®, Hirabayashi, Ichinkhorloo, Jagjit, Kato, Katayama, Kimura, Noto, Saito, Ukon
a) Chair
Report

1) [Member]
e JCPRG welcomes new postdocs: Dr. Naoyuki Ukon, Dr. Jagjit Singh.

2) [Budget]

Title Main purpose Amount
Research [Faculty of Science, Hokkaido University] 1,000,000
KAKENHI (DB, FY2013-FY2017) [ISPS] personnel expense 800,000
ImPACT [JST] personnel expense 6,000,000+a

1)  [Weekly schedule]
e  Weekly meeting & Compilation WG
—  Candidate: Every Tuesday 13:00 — or Every Wednesday from AM

2) [IAEA/NRDC]
e EXFOR Workshop 2016 will be held in Vienna on Oct. 24 - 28, 2016.
—  Ebata will participate in it.

3) [Asian Collaboration]
e AASPP2016 will be held in Beijing on Nov. 8" — 11,

— Aiganym, Kimura, Ichinkhorloo will participate in it.

4) [ImPACT]
e  Monthly meeting was held at JST.
—  Aug. 10", 2016: Aikawa, Ebata
e  Monthly meeting will be held at JST.
—  Oct. 5™ 2016: Ebata
e  The interim report meeting will be held at JST.
—  Oct 13% 2016: Aikawa, Ebata
e Website for the LLFP data was updated on Aug. 8", due to the request.
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e ANUP2016 (Asian Nuclear Prospects 2016) is held in Sendai on Oct. 24" — 27%, 2016.
—  Aikawa will participated in it.

e  Experiments for 93Zr/90Sr (p/d, n/2n) reactions will be performed on Oct. 14" — 29t at
RIKEN. (Ebata will partially participate in it.)

5) [RIKEN]

e  Nishina Centre News for Oct. will be prepared and sent in Oct.

6) [Annual Report]
e On the end of Oct. we will be able to publish it on the website.
—  Manuscripts were distributed to the referees.
—  Almost referee comments are received and sent to authors.
—  The annual report is published on the website and as paper, also.
7) [Compilation]
e  Status
Transmitted . Prelim.K017 ([new] K2027 [revised] K2373: 2 items) was
transmitted on Aug. 24, 2016.
e Trans.K016 ([new] K2320 K2373 K2497 K2499: 4 items) was
transmitted on Aug. 17, 2016.
EXFOR Master Update -«
NRDF Master Update . The NRDF files (D2308, D2307, D2304, D2285, D2279, D2272,
D2263, D2262: 8 times) were updated on Sep. 5t, 2016.
. The NRDF files (D2261, D2260, D2259, D2257, D2256, D2255,
D2254, D2252, D2251: 9 items) were updated on Sep. 16%, 2016.

e  Reservation (7 items)

—  E2518:RIKEN paper will be published in PTEP.
—  E2517:RM50(2013)56

—  E2516:PR/C93(2016)065802

— E2515:PR/C93(2016)061301

— E2514:PR/C93(2016)055803

— E2513:PR/C93(2016)044324

— E2512:PRL116(2016)162501

8) [Other]
e  The developments of the new editor by Java (ForEX) will be reported on Oct. 20,

3. Event Schedule
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2016

Oct. 2-7 Experiments ATOMKI

Oct. 5 ImPACT JSsT

Oct. 13 The interim report meeting JST

Oct. 14 -29 Experiments for ImPACT RIKEN

Oct. 24-27 ANUP2016 Tohoku U., Sendai
Oct. 24-28 EXFOR workshop Vienna, Austria
Nov. 7-11 SSNET workshop Orsay, France
Nov. 8-11 AASPP2016 Beijing, China
Nov. 17-18 SND2016 KEK

Priority: 1) Int. Conf. w/ Proc., 2) Int. Conf. w/o Proc. and 3) other Confs.
Int. Conf. (w/ Proc.) Int. Conf. (w/o Proc.) Dom. Conf.
Aiganym AASPP2016
Ebata SSNET EXFOR workshop ImPACT, Exp.(10/14-19)
Fujimoto
Ichinkhorloo AASPP2016
Jagjit
Kato
Kimura AASPP2016
Saito

Ukon

4. Next Meeting

17:00, 4 Nov., 2016 4th Centre Meeting JCPRG Seminar Room

-87-


http://anup2016.org/
https://indico.in2p3.fr/event/12970/

Nuclear Reaction Data Centre (JCPRG)
Minutes on 4" Center Meeting in FY2016

1.

Participants (in alphabetical order)

Aiganym, Ebata®, Hirabayashi, Ichinkhorloo, Jagjit, Kimura, Noto, Ukon

a) Chair
Report

1) [Weekly schedule]
e Weekly meeting & Compilation WG
—  We have weekly meeting and compilation WG on every Tuesday 13:00 —

2) [IAEA/NRDC]
e EXFOR Workshop 2016 was held in Vienna on Oct. 24% - 28™, 2016.
—  Ebata participated in it.
Main topic of the workshop is to compile the neutron flux data

and to evaluate the width and energy position of resonance state.

S. Takacs mentioned the procedure and notice points for the thick-target yield.

The progresses of Russian editor, InpGraph and GDgraph are reported.

NRDC plans to write the article which shows the activities of each centre.

NDS requests us (nuclear data centers) to list up contents and manuscripts.

3) [Asian Collaboration]
e AASPP2016 will be held in Beijing on Nov. 8" — 11,

— Aiganym, Ichinkhorloo will participate in it.

4) [ImPACT]
e  Monthly meeting was held at JST.
—  Oct. 5™ Ebata and 13" 2016: Aikawa, Ebata
e  Monthly meeting will be held at JST.
—  Nov. 10* 2016: Aikawa

e ANUP2016 (Asian Nuclear Prospects 2016) is held in Sendai on Oct. 24" — 27%h, 2016.

— Aikawa participated in it.

e  Experiments for 93Zr/90Sr (p/d, n/2n) reactions will be performed on Oct. 14" — 29t at

RIKEN. (Ebata partially participated in it from 14" to 19%.)

—  The experiments were completed on Nov. 1%,

- 88 -

17:00~, Nov. 4, 2016



5) [RIKEN]

e Nishina Centre News will be prepared.

6) [Annual Report]
e On the end of Oct. we will be able to publish it on the website.
—  Revised manuscripts were almost gathered.
7) [Compilation]
e  Status
Transmitted .
EXFOR Master Update
NRDF Master Update The NRDF files (D2250, D2249, D2248*, D2247, D2246, D2245,
D2244, D2243, D2242, D2241, D2239: 11 items) were updated on
Oct. 28, 2016. D2248 has some problems.

e  Reservation

—  To survey journals (it will be reported Nov. 22" by Ichinkhorloo.)

8) [Other]

e  Suggestion for Compilation activity to Noto, Katayama.

Event Schedule
2016
Nov. 7-11 SSNET workshop Orsay, France
Nov. 8-11 AASPP2016 Beijing, China
Nov. 17-18 SND2016 KEK
Dec. 12-16 Workshop RIKEN, Tsukuba
Dec. 19 -7 Party for end of year

Priority: 1) Int. Conf. w/ Proc., 2) Int. Conf. w/o Proc. and 3) other Confs.
Int. Conf. (w/ Proc.) Int. Conf. (w/o Proc.) Dom. Conf.
Aiganym AASPP2016
Ebata SSNET Tsukuba workshop
Fujimoto
Ichinkhorloo AASPP2016
Jagjit
Kato

Kimura Tsukuba workshop
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Saito

Ukon SND

4. Next Meeting

17:00, 2 Dec., 2016 5t Centre Meeting JCPRG Seminar Room
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Nuclear Reaction Data Centre (JCPRG)
Minutes on 5% Center Meeting in FY2016 17:00~, Dec. 2, 2016

Participants (in alphabetical order)

Aiganym, Chiba, Ebata®, Jagjit, Kimura, Noto, Ukon

a) Chair
Report

1) [Weekly schedule]
e Weekly meeting & Compilation WG will move to Friday from Jan. 2017.

2) [IAEA/NRDC]
e EXFOR Workshop 2016 was held in Vienna on Oct. 24% - 28™, 2016.
— NRDC plans to write the article which shows the activities of each centre.
NDS requests us (nuclear data centers) to list up contents and manuscripts up to next

technical meeting (May 2017).

3) [Asian Collaboration]
e AASPP2016 was held in Beijing on Nov. 8" — 11
—  Candidate of host country for next AASPP workshop is Korea.
—  Dead line of proceedings is Jan. 15%, which will be published in IAEA reports.
e  AASPP2017 will be held in Ulaanbaatar on Oct. 2017.
—  The period is 3days, and candidate date will be between 3™ and 13™ Oct.
They will be informed in the end of Feb. 2017.

4) [ImPACT]
e  Monthly meeting was held at JST.
- Nov. 10" Aikawa
e Monthly meeting will be held at JST.
—  Dec. 8™, 2016: Aikawa, Ebata (by TV)
e  SSNET workshop was held at Gif-sur-Yvette, France on Nov. 7"-11t%

5) [RIKEN]
e  Nishina Centre News for Nov. was submitted.

e Accel. Prog. Reports: We will prepare the manuscripts for JCPRG activities.

6) [Annual Report]
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e  The manuscripts are gathered. We will publish on our Website and print as paper.
—  The bookbinding fee is estimated as 42,000 JPY. (When we print them in JCPRG.)
7) [Compilation]
e  Status
Transmitted . Trans.K017 ([revised] K2027r, K2373r) was transmitted on Nov. 23,
2016.
. Prelim.E104 ([revised] E2125r) was transmitted on Nov. 17, 2016.
«  Prelim.E105 ([new] E2412, E2459, E2475, E2484, E2486, E2500,
E2501, E2502, E2503) was transmitted on Nov. 17, 2016.
. Prelim.E106 ([new] E2504 [revised] E1988r, E2121r) was
transmitted on Nov. 24, 2016.
EXFOR Master Update ¢  The files (1415, 1416, 1417, 1418, 1419, 2245, 2246, 2247, 2248, 2249,
2250, 2251, 3174, 3175, A084, A085, B025, C156, C157, C158, C159, C160,
C161, C162, D104, D105, E103, F061, F062, G035, K016, L029, LO30, M083,
M084, 0055, 0056, 0057, 0058) on Nov. 17, 2016.
e The files (D106, K017) on Nov. 24, 2016.
NRDF Master Update  *  The NRDF files (D2238, D2237, D2235, D2234, D2233, D2232,
D2231, D2230: 8 items) were updated on Nov. 11, 2016.
*  The NRDF files (D2225-D2228, D2027, D2320, D2373, D2497,
D2499, D2508: 10 items) were updated on Nov. 25, 2016.

e  Reservation
—  To survey journals (it will be reported Nov. 22" by Ichinkhorloo.)
PRC93 064325 will be assigned.

8) [Other]
e  Suggestion for Compilation activity to Noto, Katayama.
e  Symposium for Nuclear Data was held on Nov. 17%-18% at KEK.
e AESJ meeting will be held on Sep. 13%-15% at Hokkaido Univ.

3. Event Schedule

2016

Dec. 12-16 Workshop RIKEN, Tsukuba
Dec. 22 Year-end Party

2017

Mar. 17-20 JPS meeting Osaka
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Mar. 27-29 AESJ meeting Tokai Univ.
Apr. 13-16 JSMP meeting Yokohama
May 23-26 NRDC2017 Vienna

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

Aiganym
Ebata Tsukuba workshop JPS
Fujimoto
Ichinkhorloo
Jagjit
Kato
Kimura Tsukuba workshop JPS
Saito
Ukon

4. Next Meeting

17:00, 6 Jan., 2017 6t Centre Meeting JCPRG Seminar Room
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Nuclear Reaction Data Centre (JCPRG)
Minutes on 6" Center Meeting in FY2016 17:00~, Jan. 6, 2017

Participants (in alphabetical order)

Aiganym, Chiba, Ebata®, Hirabayashi, Ichinkhorloo, Jagjit, Katayama, Kimura, Noto, Ukon

a) Chair
Report

1) [Weekly schedule]
e Weekly meeting & Compilation WG moved to Friday on Jan. 2017.

2) [Asian Collaboration]
e  AASPP2016 was held in Beijing on Nov. 8" — 11,
—  Dead line of proceedings is Jan. 15", which will be published in IAEA reports.
—  Proceedings
JCPRG activities: Kimura, Ebata, Ichinkhorloo, Aiganym, Jagjit
Evaluation: Ichinkhorloo
Editor: Aiganym
Experiment: Saito, Aikawa
e  AASPP2017 will be held in Ulaanbaatar on Oct. 2017.
—  The period is 3 days, and candidate date will be between 3™ and 13% Oct.
They will be informed in the end of Feb. 2017.
e EXFOR 2017 workshop in India will be held on Mar. 6-10.

3) [ImPACT]
e  Monthly meeting was held at JST.
—  Dec. 8™, 2016: Aikawa, Ebata(by TV)
e  Monthly meeting will be held at JST.
— Jan. 12%, 2017: Aikawa(by TV), Ebata(by TV)
e  SSNET workshop was held at Gif-sur-Yvette, France on Nov. 7%-11t%
—  The dead line of proceedings is Mar. 1%,

4) [RIKEN]
e Nishina Centre News for Jan. will be submitted.
e Accel. Prog. Reports (Feb. 3): We will prepare the manuscripts for JCPRG activities.
—  Compilation: Ichinkhorloo Aiganym, Jagjit, Ebata, Kimura
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3.

Experiments (3 contents): Saito, Aikawa, Ukon, Ebata

ImPACT: Ebata, Aikawa

5) [Annual Report]
e  The first draft of Annual Report 2015 was completed.

e  We will publish on our Website and print as paper.

The bookbinding fee is estimated as 42,000 JPY. (When we print them in JCPRG.)
The paper (5,000 pieces: 100 copies with 100 page) was prepared.

6) [Compilation]

e  Status

NRDF Master Update  «  The NRDF files (D2224-D2222, D2220, D2219, D2217, D2216,

D2214, D2213, D2211: 10 items) were updated on Dec. 16, 2016.

e  Reservation

. New

E2525 NST54(2016)253

Measurement of thick-target gamma-ray production yields

of the 7Li(p, p")7Li and 7Li(p, g)8Be reactions

in the near-threshold energy region for the 7Li(p, n)7Be reaction

E2524 NIM/A842(2016)62

Systematic measurement of double-differential neutron production cross
sections for deuteron-induced reactions at an incident energy of 102 MeV
E2523 PR/C93(2016)064325

Effect of ground-state deformation on isoscalar giant resonances in 28Si
papers will be assigned.

(E2527) PR/C94(2016)064620

Elastic scattering and breakup of 11Be on deuterons at 26.9A MeV
(E2526) PR/C94(2016)064604

Charge-changing cross-section measurements of 12—16C at around 45A MeV and

development of a Glauber model for incident energies 10A—2100A MeV

e  Suggestion for Compilation activity to Noto, Katayama was discussed.

e  EXFOR dictionary is updated on Dec. 22" according to the trans.9114.

e  Entry duplication checking should be started.

7) [Other]

e  Security of JCPRG server should be renewed.

Event Schedule

2017
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Feb. 10
Feb. 27-28
Feb. 27-28
Mar. 6-10
Mar. 17-20
Mar. 27-29
Apr. 13-16
May 23-26
Sep. 13-15
Oct.

Oct. 2-13

Master Defense

Kick-off meeting
Experiments (alpha+Cr)
EXFOR 2017 workshop in India
JPS meeting

AESJ meeting

JSMP meeting

NRDC2017

AES] meeting

AASPP2017

ICTP-IAEA joint workshop

TIT
RIKEN

North Eastern Hill Univ.

Osaka
Tokai Univ.
Yokohama

Vienna

Hokkaido Univ.

Ulaanbaatar

Italy

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

Aiganym
Ebata

Fujimoto

Ichinkhorloo

Jagjit
Kato
Kimura
Saito

Ukon

4. Next Meeting

17:00, 3 Feb., 2017

Int. Conf. (w/ Proc.) Int. Conf. (w/o Proc.)

7t Centre Meeting
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Nuclear Reaction Data Centre (JCPRG)
Minutes on 7" Center Meeting in FY2016 17:00~, Feb. 3, 2017

Participants (in alphabetical order)

Aiganym, Chiba, Ebata®, Ichinkhorloo, Jagjit, Kato, Kimura, Noto, Saito, Ukon

a) Chair
Report

1) [Member]
e  Aiganym and Ukon will leave JCPRG by end of March.

2)  [Asian Collaboration]
e  EXFOR 2017 workshop in India will be held on Mar. 6-10.
—  Jagjit will attend.

3) [ImPACT]
e  Monthly meeting was held at JST.
— Jan. 12% 2017: Ebata(by TV)
e  Monthly meeting will be held at JST.
—  Feb. 9™ 2017: Aikawa(by TV), Ebata(by TV)

4) [RIKEN]
e Nishina Centre News for Feb. will be submitted.
e Accel. Prog. Reports (Feb. 3): We will prepare the manuscripts for JCPRG activities.
—  Compilation: Ichinkhorloo Aiganym, Jagjit, Ebata, Kimura
—  Experiments (3 contents): Saito, Aikawa, Ukon, Ebata

— ImPACT: Ebata, Aikawa

5) [Annual Report]
e  We have published on our Website and print as paper.
—  The bookbinding fee is estimated as 42,000 JPY. (When we print them in JCPRG.)
—  The paper (5,000 pieces: 100 copies with 100 page) was prepared.

—  Website was created. (http://www.jcprg.org/annual/2015/index-j.html)

—  We will distribute the report to each related institute in Japan.
—  We are going to prepare the annual report for FY2016.
Editor committee: Kimura, Ebata

6) [Compilation]
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3.

e  Status
Transmitted . Trans.E104 ([revised] E2125r) was transmitted on Jan. 26, 2017.
. Trans.E105 ([new] E2412, E2459, E2475, E2484, E2486, E2500,
E2501, E2502, E2503) was transmitted on Jan. 26, 2017.
. Trans.E106 ([new] E2504 [revised] E1988r, E2121r) was transmitted
on Jan. 26, 2017.
. Prelim.E107 ([new] E2507, E2511, E2515, E2522) was transmitted
on Jan. 25, 2017.
NRDF Master Update  « The NRDF files (D2210-D2203: 8 items) were updated on Jan. 20%,
2017.

e  Reservation
— E2527 PR/C94(2016)064620
Elastic scattering and breakup of 11Be on deuterons at 26.9A MeV
— E2526 PR/C94(2016)064604
Charge-changing cross-section measurements of 12—16C at around 45A MeV and
development of a Glauber model for incident energies 10A-2100A MeV
7) [Other]
e  Security of JCPRG server should be renewed.
— Candidate solution: Construction of a new server
e  SIGMA committee meeting will be held on Feb 28" at TIT.
—  Aikawa will attend. Kimura is a candidate of next SIGMA member.
e  Editor Development
—  Betaversion of ForEX is distributed to China nuclear data center in order to feedback

neutron induced reaction data compilation.

Event Schedule

2017

Feb. 10 Master Defense

Feb. 27-28 Experiments (alpha+Cr) RIKEN

Mar. 6-10 EXFOR 2017 workshop in India North Eastern Hill Univ.
Mar. 17-20 JPS meeting Osaka

Mar. 27-29 AESJ meeting Tokai Univ.

Apr. 13-16 JSMP meeting Yokohama

May 23-26 NRDC2017 Vienna

Sep. 13-15 AES] meeting Hokkaido Univ.
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Oct. AASPP2017 Ulaanbaatar
Oct. 2-13 ICTP-IAEA joint workshop Italy

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

Int. Conf. (w/ Proc.) Int. Conf. (w/o Proc.) Dom. Conf.
Aiganym
Ebata JPS, ImPACT
Fujimoto
Ichinkhorloo
Jagjit EXFOR workshop 2017
Kato
Kimura TIT(2/22), JPS, US
Saito Master Defense
Ukon Exp.
4. Next Meeting
17:00, 3 Mar,, 2017 8t Centre Meeting JCPRG Seminar Room
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Nuclear Reaction Data Centre (JCPRG)
Minutes on 8" Center Meeting in FY2016 17:00~, Mar. 3, 2017

1. Participants (in alphabetical order)

Chiba, Ebata®, Hirabayashi, Ichinkhorloo, Jagjit, Kimura, Noto

a) Chair
2. Report

1) [Asian Collaboration]
e  EXFOR workshop 2017 at North Eastern Hill Univ., Shillong, will be held on Mar. 6-10.
—  Jagjit will attend.
e AASPP2017 workshop will be held on 11% -13™ Oct. at Ulaanbaatar, Mongolia.

2) [ImPACT]
e Monthly meeting will be held at JST.
—  Mar. 9" and 23" 2017: Aikawa, Ebata

3) [RIKEN]
e  Nishina Centre News will be submitted.
e  Experiment is performed on Feb. 27-28. (Ukon)

—  mNj(a,x)%Fe production cross section

4) [Annual Report]

e  We have published on our Website and print as paper.

—  We distribute the report to each related institute (71 books):
In Japan: 53 + 18 (in Hokkaido Univ.)

e  We are going to prepare the annual report for FY2016.
—  Editor committee: Kimura, Ebata
—  Preface: (Kimura)
—  Overview: Editor
—  Organization: Editor
—  History: Editor
—  Achievement: Editor
—  Compilation: Ichinkhorloo, Jagjit
—  Evaluation: Jagjit, Ichinkhorloo

— IT(Editor): Aiganym
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—  Experiment: Ukon, Saito
— NRDF: Katayama, Noto
— ImPACT: Ebata
— NRDC: Ebata
— EXFOR WS: Ebata
— EXFOR WS 2017: Jagjit
— AASPP: Aiganym, Ichinkhorloo
—  ICCP VI: Ichinkhorloo
— Internship @ IAEA: Saito
5) [Compilation]
e  Status
Transmitted . Trans.E105 ([new] E2412, E2459, E2475, E2484, E2486, E2500,
E2501, E2502, E2503) was transmitted on Mar. 37, 2017.
. Trans.E106 ([new] E2504 [revised] E1988r, E2121r) was transmitted
on Mar. 31, 2017.
. Prelim.E108 ([new] E2506, E2518 [revised] E2494) was transmitted
on Mar. 31, 2017.
NRDF Master Update  « The NRDF files (D2199-D2195: 5 items) were updated on Feb. 17t,
2017.
. The NRDF files (D2193-D2187: 7 items) were updated on Mar. 37,
2017. (D/K2194 has not been finished.)

e  Reservation

— (E2528) PL/B766(2017)11
Experimental investigation of a linear-chain structure in the nucleus'#C
6)  [Other]
e JCPRG server will be renewed in Mar.
e  SIGMA committee meeting was held on Feb 28" at TIT.
—  Kimura will be next SIGMA member from April.

3. Event Schedule

2017

Mar. 6-10 EXFOR 2017 workshop in India North Eastern Hill Univ.
Mar. 17-20 JPS meeting Osaka

Mar. 27-29 AESJ meeting Tokai Univ.

Apr. 6, 7 Strategy meeting TNPL
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Apr. 13-16 JSMP meeting

May 23-26 NRDC2017

Sep. 13-15 AES] meeting

Nov. 1 CNS Workshop

Oct. 2-13 ICTP-IAEA joint workshop
Oct. 11-13 AASPP2017

Oct. 3 4t week  TNPL workshop

Yokohama
Vienna
Hokkaido Univ.
Tokyo

Italy
Ulaanbaatar

HU

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

Int. Conf. (w/ Proc.)

Aiganym
Ebata
Fujimoto
Ichinkhorloo
Jagjit

Kato

Kimura
Saito

Ukon

4. Next Meeting

17:00, 28 Apr., 2017

Int. Conf. (w/o Proc.) Dom. Conf.

JPS, ImPACT

EXFOR workshop 2017

1%t Centre Meeting
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T—IREADITH N EBRVBLET

JEHEE R PR PGB B R TS T — X R — A e v X — Tl ERN O THIE X
NIRRT — X DINE L REA%EIT>oTWET, NWET — X IIAER TG 7 71V (Nuclear
Reaction Data File: NRDF) X TLRIF - 2T 5 & &2, EER#HEN (EXchange FORmat:
EXFOR) OEAT, EERE 8B (International Atomic Energy Agency: IAEA) 72 EIZiE 5 1,
R 2 13 U, FHYHEYE, FHF L% MRLE BORREZR Y, BRA 5B O,
Hiffigof Ak nE T,

T — R &g R, EHER DIREIZ T 7 A WAL L TRR - 2T 5 200z, BRRICIXBUET — X
R ERMERD TR E BV WU ET, WUCBEIEHRINTWAEGEICE, AR O
(EBRERD D WVIFELRRE), REOHIE (RFGERED D WIIHEHERER Y, NEOME (lir
INEH 2 WVFRBENERY) FIZOVWTHWEDLEZIETWEELGELEHD £7,

E7o, BRIZZ T 7 6 HAM o N BUHEPRINES N T VDS 7 7 WL TH, BFuoBET —
R % TRALN 272N B S T IR BER LU £ 9

WEIZZ K DI ZIZTHINTZENT WS T ITEHT 5 & L HIT, TNh S & K S 15 ik
WHRIEEETHNZLL D BBHVEL £T,

HAHDRNH D U726 NadE TIHEMRK S ZE W0,

fEF: T 060-0810
FLR T ALK AL 10 &P 8 TH
Eli3E PPN g L S T
R T — X R — A gefafs v X —
URL:  http://www.jcprg.org/
e-mail:  services@jcprg.org
Tel: 011-706-3723
Fax: 011-706-3724
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Nuclear Reaction Data Centre (JCPRG),

Faculty of Science, Hokkaido University
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Dagvadorj Ichinkhorloo  AL¥EE KR KFEEELF 580
gk &5 AbiE R K2R 5 b
EA AT BB PNE P NE ST 2 A T
AN B BR3P NE P NE ST A T
SRR Fin b E R Y ElRAER Y v & —
Aiganym Sarsembayeva  ALIEE K K BB 280
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LA AL RZEKRT: REFFH
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Dagvadorj Ichinkhorloo
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AR IEAT

AR EH

Aiganym Sarsembayeva
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Dagvadorj Ichinkhorloo
Aiganym Sarsembayeva
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Aiganym Sarsembayeva

L% fE—HR

Aiganym Sarsembayeva

At EH
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AT LERK
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Editor
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‘Web
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Bl 3= NN Ty A
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