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;g’” History

Format for exchange (EXFOR) agreed among
1974

- Consultant meeting for extension of 4 centres to neutron, charged-
particle nuclear data (CPND) and photo nuclear data (PhND) centres
(Karlsruhe, Kurchatov)

- Data compilation project of JCPRG Iillpproved by Theoretical Nuclear
Physics Soclety and the Experimental Nuclear Physics Society in Japan

1975

Consultant meeting for CPND compilation (Karlsruhe, Kurchatov,
JCPRG)

Y 1977

(CAJaD, Karlsruhe, JCPRG) : Kiev meeting

JCPRG: (Academic oriented)
Karlsruhe, Kurchatov: Cross section

1983
RIKEN joined to the network (~2000)



Homepage of JCPRG

http://www.|cprg.org/index-|.html
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Burning chain in fast reactor JOYO - Sugino (2007), private communication
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enter at Hokkaido University

From April 1, 2007

RIKEN Nishina JAEA NDC
Center

ents
*Software « Data base

o
% *Information of data

accumulation

.. Experimental Data . Edua:ation of
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; » Experimental
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: . Compiled Data Center at .
Companies |. Software . NDC meetirg

HOkkaidO ' Bibliography
University

*Neutron data
*Advices for accumulation .
X - Compiled EXFOR Data . .
scompiled data . _ o *Bibliographic
Advices fo compilation
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NEAR Data bank
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C‘%« lain Purposes of the Center

ect 1. Nuclear Reaction Data Compilation, and
4 Development of Database Utility Systems

2. Evaluation of Nuclear Reaction Data

| , 3. Asian Nuclear Reaction Data Collaboration



Members of JCPRG

Advisory committee of JCPRG:

Abe, Yasuhisa(RCNP), Akaishi, Yoshinori (RIKEN/Nihon Univ.),
Aoki, Yasuo(Tsukuba), Baba, Mamoru(Tohoku), Chiba, Junsei(Tokyo
Science Univ.), Hasegawa, Akira (NEA-DB), Hatanaka, I
Yoshiharu(RCNP)), Ishihara, Masavasu (RIKEN), Kato,
Kiyoshi(hokkaido), Katakura, Jun-ichi (JAEA), Kawali, Kouji(Kyushu),
Kubono, Shigeru((Tokyo, CNS), Morinobu, Shunpei(RCNP), Noro,
Tetsuo(Kyushu), Motobavashi. Toru(RIKEN), Nagae Tomofumi(KEK),
Okamoto, Koichi(Atomic Ind.), Ohmuma, Hajime(Chiba Tech.),
Tanaka, Hikonojo(Tohoku), Saito, Teijiro(Tohoku), Sakurai,
Hirovoshi (RIKEN), Tanaka, Hajime(Hokkaido), Utsunomiya,
Hiroaki(Konan Univ.)

Executive and Steering committee of JCPRG:

Kato, Kiyoshi (Hokkaido), Aoyama, Shigeyoshi (Niigata), Chiba,
Masaki (Sapporo Gakuin), Hirabayashi, Yoshiharu(Hokkaido),
Katayama, Toshiyuki (Hokusai Gakuen), Masui, Hiroshi (Kitami
Tech.), Noto, Hiroshi (Hokusei Gakuen.), Ohnishi, Akira(hokkaido),
Okabe, Shigeto (Hokkaido), Sakurai. Hirovoshi(RIKEN)

Compilations, System development and Secretaries :

Ashizawa, Takako (Hokkaido), Ito, Shin-ya (Hokkaido), Kurokawa,
Chie(Hokkaido), Matsumiya, Hiroshi(Hokkaido), Murakami, Takaomi
(Hokkaido), Suzuki, Ryusuke(Hokkaido), Togashi, Tomoaki
(Hokkaido), Tsubakihara, Kousuke (Hokkaido), Yoshida, Hitomi



International Netweork off
Nuclear Data Centires

http://www.jcprg.org/index-j.html
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Nuclear Reaction Data Centres Network
Compilation ( and ) and evaluation for

nuclear reaction data (13 centres)

Nuclear Structure Data Centres Network

Evaluation for nuclear structure data (16
D)



Nuclear Reaction Data Centres (13)
NNDC (Brookhaven), NEA-DB (Paris), NDS (IAEA),
CJD (Obninsk), ATOMKI (Debrecen), CIAE (Beijing),

KAERI -NDEL (Taejon),
CAJaD (Moscow), CDFE (Moscow), NPDC (Sarov),
UKrNDC (Kiev)

CJD(Obnmnsk) ~ CAJ3D, CDFE (Moscow)
VNIEF (Sarov)

| \JC ERENSapRro)
LKNDC (Kiev) JAERINDS (Tokai)

KAER/I {(Taefon)

ATOMEKI (Dehrecen) - 3 |
IAEANDS (Vienna) CNDC (Pekitig)

NNDC (Brookiiavern)
NEA-DB (Paris)




Bibliography
CINDA
g NSR
B
+ ¢ Experimental Data

~ Evaluated Data

b
A ENDF
"
., JENDL Japan Atomic Energy R h
3. B JEFF & Caohl, 5002 e
3 (Exchanged files are disseminated by each centres responsibility)



agreed at 1969 among 4 core
centres (NNDC, NEA-DB, IAEA-NDS, CJD)

Coverage Is complete for neutron data (in particular
up to 20 MeV)

Coverage less complete (but improving) for higher
energy neutron, charged-particle induced and
photonuclear data



(‘?'6)\ sical Quantity in Basic Criteria

Cross section

A Diff. data with respect to angle (do/dQ )
B 5ok i Diff. data with respect to energy (do/dE)
(AL Diff. data with respect to angle and energy (do/dQ /dE)
- Polarization data
h R Product yields

Fission product yields

+* . & Thick target yields
PASTS Differential thick target yields
Resonance integrals

¢ i Resonance parameters
g Reaction rates

w< . ¢ Gamma spectra

ol i

okl



Manual for Complilers (LEXFOR)

v : tion (continued)

nalyzing Power: the relative difference in the cros

e

Wector analvzing ver (A or Ao and Aj or Agjar

REACTION Coding: Modifier 2

Exampl

REACTION Coding:

Exampl
juicy

in normal  to

allel to incident

a branch code

Vit ¥, -8 ¥,
Vit ¥t X+,

LEXFOR “Polarization”

NRDC Meeting 2004
(@ NNDC)



7 Ccom

pilation Responsibility

Centre

Responsibility

NNDC (NY)

Neutron+CPND+PhND from US+Canada

NEA-DB (Paris)

Neutron data from OECD-NEA countries

IAEA-NDS (Wien)

Neutron+CPND from “rest of the world”

CJD (Obninsk)

Neutron data from Russia

CAJaD (Moscow)

CPND from Russia

CDFE (Moscow)

PhND from “rest of the world”

CNDC (Beljing)

Neutron+CPND from China

| ATOMKI (Debrecen)

CPND from Debrecen and Brussels

UKrNDC (Kiev)

Neutron+CPND+PhND from Ukraine

NPDC (Sarov)

CPND (coordinated with other centres)




— O | Statistics of Compiled Data In
S el EXFOR (2003-2006)

NNDC (T)
4% CAJaD (A) Neutron Induced Reaction Data
CNDC(3)_ | 9% us (Data Center ID=1, 2, 3, 4)
0% )} NNDC (C) - -
P, Compilation Statistics [Neutron)
NEA-DE (Q) 22%
30%
CJD [4)
95 II us
L IAEA-NDS (3) -~ [Wli. ”";,'af, 1)
JET.,; s _/IAEA-NDS (D) #h LN
15%
Sarov (F) | - I_- R
13, JCPRG (E)
1%
Charged Reaction Data (JCPRG Contr. ~10%)
E: CPRD produced in Japan NEADE @)

35"
J: Meson and anti-p data, K: Photo-Reaction Data

EU +
R: Compiled by RIKEN DG Japan




Bibliography and
experimental condition
from articles (~1 weeks Transmission to

after publication) other centres
\ and release
Compiler _check (~6 months)

Numerical data from
Experimentalists (?)

4zation from

articles (~2 months)

-Author proof

(~3 monthsi
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File Edit View

. Rm ¥errisy) | ¥ err{asy) | Y err{sy) | ¥ err{asy)

'0"EE, =400 MeV 47,

1

_1E A
10 E/

-2
100.["]10

K=446, Y=267 (609,370) (Clicked) X=436, Y=192

Please download from the JCPRG web site index-j.html/ ( )
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http://www.jcprg.org/

How to use EXFOR?
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o IAEA-NDS NNDC NEA-DR

80,000~90,000 searches / year

http://www.jcprg.org/index-j.html
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&) JCPRG: Muclear Reaction Data (EXFOR/ENDF) - Netscape

ICPRBOM & & & T2 F A AL =97 -7
Japan Charged-Particle Muclear Reaction Data Groun

| NROF | EXFOR | ENDF | CINDA | English | Japanese | Internal

Japan Charged-Particle Nuclear Reaction Data Group (JCPRG)
EXFOR / ENDF - Search
mib - 1[fs ][C

; Target “C-12"
. Projectile “c-12"
Emission ” §

- Physical quantity “cs”
Horizontal axis “EN”
Vertical axis “DATA”

NON: Tot — Elastic

ABS: Tot — Elastic - Inelastic

EXFOR
ENDF




N %}o@ Search Result

Author
206-C12.N

¥ |T.Zheng et al. |20 HIG|Expt [Jouy |Mucl.Phys.

Add your data? | =03 /| (Label Juser data 1042

Link to online journal
Link to EXFOR source file



Plot (Cross Section)

(eng] [pdf] [ps] [ens] [ty

© Link to numerical data file



Muc | . Phy

DATA +DATA-ERR -DATA-ERR
B B

+0ATA-ERR -0ATA-ERR
B :




N7 Plot (do/dQ )

S 6Fe + p elastic scattering (100 MeV ~ 700 MeV)




NR[?_‘?E?_”_EE?_S ________ Do we want co-operation in
Tl data dissemination?

EXr
% nr\\

\ good and rational
\ Service via Web,

y CD-ROM
\

Our problem:

~35% of all data can
be presented ONLY
in EXFOR format !!!

No >\\\)
No \ [ Output formats:
- EXFOR 100%
- Good result ? ? N / X 100%
\ Output: - Table ~40%
/ @' - data { -Xa+ 100%

¢ - bibliography - T4 ~40%

- R33 ~15%
e Wewant { -plots _BibTex  100%
e Happy -GIF,PS  ~60%

Users \ - other



2.2. Evaluation of Nuclear Reaction Data



~ —valuation of Low Energy Nuclear
Reaction Data

Astrophysical Nuclear reactions

e Graduate School of “Cosmo Sciences’
%, In Hokkaido University from 2006
el Light Nuclei (NACRE)

Nuclear reactions of Light nuclel

X s Collaboration with the Group of

B Astrophysics



Evaluations

Nuclear Reactions of Light Nuclel
1) NRDF/A (2006)

C — Mg 31 Reactions
http://www.|cprg.org/index-|.html|

7) NRDF/A (2008)

H-SI 284 Reactions
NRDF/A: table


JCPRG   NRDF_A.htm
JCPRG   NRDF_A.htm
JCPRG   NRDF_A.htm
NRDFA\DataBase_R_080828.xls

Resolution of Identity in the complex scaling

method

R.G. Newton, J. Math. Phys. 1 (1960), 319 IESEEIEEIE




Resolution of Identity in Complex Scaling Method

\d) Q)

k‘ 1 E| il K] | _EA\E
s { 1.. I :" {.: Y RN
.-":. oo A _..-"" 1 : b, \"-_I I_.-'"' \
{ b, .".I - ' b, | "'.I
| - o8 _E | | & & &
] b, b: b | %-‘I -'. I-. by b; b il S
\ J/° \ ==/ /70
., _..-’f"; Lo s i
0=0 — 0+0 17 °

B.Giraud and K.Kato, Ann.of
Phys. 308 (2003), 115.

Single Channel system

Ohnishi, J. of Phys. A37
(2004),11575

Coupled Channel system Three-body system




Description of unbound states in the Complex Scaling Method

(H, +V)¥ = E¥

V; Short Range Interaction
Hoqjo — E‘PO (W, regular at origin)

Solutions of Lippmann-Schwinger Equation

m
Complex
Outgomg Scaling A. Kruppa, R. Suzuki and K. Kato,
WwaVves phys. Rev.C75 (2007), 044602
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.Lines : Runge-Kutta method
.Circles : CSM+Base
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Comparison to RIKEN New data (Nakamura et al.,RIKEN Accel.ng.Rep.EB).

do/dE of ''Li (T=Pb)

3.5 . . .

o LR RIKEN(New) —e— |
> el Pairing (PLB576) —
S Lol Tensor+Pairing+Tail — |
_E '

w 1.5
e
e 1.0
© 05§
0.0 by 900 §8_d o
0 1 2 3 4
Energy [MeV]

o Preliminary. We can see a good agreement.
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2.3.1. Accelerator facility of Asian counties



Chaina Institute of Atomic Energy, DNP, Belijing

o Beijing Tandem Acc. Lab.
| Chainese Academy of Sciences, IMP, Lanzhou
HIRFL
| Chainese Academy of Sciences, SIAP, Shanghai
5‘3 SLEGS (in planning)



New Delhj University Grants Commission of India,

e New Delhi
Inter-University Accelerator Center

% Variable Energy Cyclotron Center, Kolkata
} VECC



Korea Institute of Geoscience and Mineral
Resources, Daejeon

lon Beam Application Group (Tandems)
National Cancer Centre, Goyang
Center for Application Group (Cyclotron)

National Centre for Inter-Universities Research
Facility, Seoul

Electrost. lon Acc./AMS Fac. (Tandem)



Asian Nuclear Experiment Facilities:

Japan
Compilation Statistics (Japan, CPND)

Humbar of :.-'_:'|'|_I a4 Arbsles

H NIRS
W Osaks
L Kyushu
B Tsububa
B CYRIG
W EEK

L JAER]
O NS

B RIKEN
O RCNF




2.3. Propesal of Asian Nuclear Data
Collaboration;



/| Tri-Polar Structure of Data Production

Y i (US, Europe, Asia)

Z

Campilation Statistics (Meubron) Comzilatan Statisies {CPHNDG
MMNDC (T
CJD (4] ) cadan iy
ey, (5] CHDC (S A%

:|13| China, India, Koraa) |
WEA-NDS (3] ¢
B y

—

~ NNDC 1) o,

™= 3]
A * HEA-DE (¢
'-.I 10N

'] (EV)

NHDC (C)
2% (5]

. (Incl. Ehina, Indla, Kpreaj

JCPRG () LA A S A
i ' h 15%
Sarav (F)
NEA-DE {2 e vﬂf:ﬁli (E}

55 %,
(EU + Japan)

- USA — National Nuclear Data Center (NNDC)

- Europe — OQOECD MNEA Data Bank (MEA-DEB)
_l.|!||5ia —s 7




Collaboration in Asian Countries for
Nuclear Reaction Database

Compilation of data from their own
countries with assistance from JCPRG

raining and /or workshop of compilation

JCPRG and IAEA-NDS can offer
compilers software for data compilation
(free of charge)



3. Summary
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