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Why nuclear data?
Nuclear Reaction Network in Science

Nucleosynthesis
How do we understand isotopic abundances?
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Why nuclear data?
Nuclear Reaction Network in Science (cont)

Nuclear reaction network in high mass stars
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Why nuclear data?

Nuclear Reaction Network in Application

Another example of reaction network:
Burning chain model in a fast reactor (JOYO, Japan)
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Why nuclear data?
Nuclear Data in Nuclear System

Growth of the number of the i-th isotope per unit time/volume N(t)

O AN - O+ AN O+ X 900N

dt /
/ /Increase by reaction from the i-th isotope

Increase by decay into the i-th isotope

Decrease by reaction from the i-th isotope

Decrease by decay of the i-th isotope

Various nuclear data (A, o) for each isotope as input parameters!




Why nuclear data?

Nuclear Data in Science and Technology

Science Technology
® Nuclear physics @ Fission and fusion energies
@ Astrophysics ® Material analysis
etc. ® Medical application
etc.
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Nuclear Database

Experimental Database

Fission cross section in resonance region

Important for application, theory is not very powerful,
but a lot of experimental data points are available.
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Nuclear Database

Evaluated Database

Evaluated data derived from experimental data are used as an input
for applications (Breit-Wigner, R-matrix).

EHDF Request 3558, Z811-Mar-21,22:32:58
EXFOR Request: 868371, 20811-Mar-21 2232137

10— % 10—~ 10— % 105 10—
10% - - EHDF-B-UII.A: PU-241(H,F) 109
: JEFF-3.1: PU-241(H,F) Evaluated data sets
- JEHDL-4.8: PU-241(H,F)
. | O 2818 Tovesson
EXperlmental 'l 1991 Hagemans
AT Cerasimov _
data sets .  1ps} - 199 asimov - gFN J10=
w F - 1987 Gef I el ]
£ [ - 1982 Wagemnans -k
|ﬁ -
-]
=
=]
prs 10 - J10=
e E E
1]
2]
] 1 '
¢ d -
; o
5 '.ll: i Al
. . I o
wo: Breit-Wigner j10
C 1 [
. E" iy ‘A
0. (E) = g =2 . g b
E) (E-E)+(T/2) i
1__|IIIII 1 IIIIIIII 1 1 IIIIIII 1 IIIIIIII 1 L1 1 11 3l '|'1_
10— 10—~ 10— % 10~ = 10—

Incident Energy (Mel)

ZAR
International Atomic Energy Agenc V




Nuclear Database

Major Evaluated Nuclear Reaction Database

Library Released Countries | Nuclides
JENDL-4.0 2010 Japan 406
CENDL-3.1 2009 China 240
JEFF-3.1.1 2009 EU 381
ENDF/B-VII 2006 US 393
BROND-2.2 1992 Russia 121

(for neutron induced reaction up to 20 MeV)




Nuclear Database

From Microscopic Experiment to Application

request of new measurement

U EEEEEEEEEEE NN EEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEER
Experimental 1
data library :
|
Reactor T |
Experiment Evaluated constant, ransport calc.,
s data library MACS, etc. Network calc.
Evaluation |:> Processing |:> Application
Theory
Optical model, statistical model,

pre-equilibrium model,...
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Nuclear Database

Requirement on Nuclear Database

T. Fukahori (JAEA), July 2011
e Reliability
Agreement with experimental data
e Uniqueness
One data set for one reaction/quantity (for evaluated database)
e Completeness
All necessary reaction/quantity must be available.
e Convenience
Easy access by various tool

— Data centre’s specific task



e
Nuclear Reaction Data Centres (NRDC)

EXFOR is a database from international collaboration.

14 centres from 8 countries and 2 international organisations
(China, Hungary, India, Japan, Korea, Russia, Ukraine, USA, NEA, IAEA)
Coordinated by IAEA Nuclear Data Section




Nuclear Reaction Data Centres

NRDC - Brief History
History

1966
> 15t meeting of Four Centres (Brookhaven, Saclay, Obninsk, Vienna)

1969
> EXFOR adopted as official exchange format.

1974
> 1t meeting of Charged-Particle and Photonuclear Data

1979
> 15t meeting of Nuclear Reaction Data Centres

IAEA Headquarters

in Grand Hotel (until 1979)
(from IAEA Imagebank)
( \




Nuclear Reaction Data Centres

Vicki McLane - 1940-2011

Vicki earned a B.A. in Physics from Adelphi University in 1961.
She joined BNL in 1962 [4 years before the 15t NRDC meeting] as
a physics associate in a group that would eventually become the
National Nuclear Data Center. Vicki oversaw the compilation and
international collaboration activities of neutron reaction data.

Vicki witnessed the thawing of the relations between the USA
and the former Soviet Union as the two world super powers
started to exchange nuclear physics data. As a matter of fact,
Vicki was one of the early Americans to visit Soviet nuclear
physics labs.

Vicki was very active at the International Atomic Energy Agency
(IAEA), focusing on the exchange of nuclear data. She was an
expert in the EXFOR format, a set of common rules and
procedures widely used to store the results of costly nuclear
physics experiments performed worldwide.

(from Mike Hermann)
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Nuclear Reaction Data Centres
Vicki McLane - 1940-2011 (cont)

Vicki in tee ceremony
(2005, Sapporo) Nuclear Data Center

Network
Past, Present, Future

Victoria MclLane

National Nuclear Data Center
Brookhaven National Laboratory
and
= - Hokkaido University

Vicki’s last presentation on EXFOR
(2005, Sapporo)
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Nuclear Reaction Data Centres

NRDC Meeting
Annual NRDC Meeting 198rokhaven

Hash|zume
(RIKEN)

Zhuang

Courtesy
of V.McLane
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Nuclear Reaction Data Centres

NRDC Meeting (cont)
(After?) Annual NRDC Meeting (1987, Brookhaven)
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Nuclear Reaction Data Centres

NRDC Meeting (cont)
Annual NRDC Meeting (20}, Vienna)

o Maklnaga
anesan

Bhlke

Aikéwa

Many Asian
participants! |
19 International Atomic Energy Agency {\@;}




Nuclear Reaction Data Centres

Asian Centres

China (1987-)
- EXFOR compilation since Huangshan (3% ) Mountains (1985)
- New generation (Dr. Chen Guochang et al.) is growing.

Japan (1975-) @
- Compilation for NRDF and EXFOR database
- New young professor (Prof. M. Aikawa) joined.

India (2008-)
- Biannual Indian EXFOR workshop (since 2006)
- Dr. Ganesan successfully stabilized it as a national event!

Korea (2000-) ;@;
- KAERI (Mr Young Sung-Chul) started compilation since 2009..
- Collaboration in ND2010 Conf. Proceedings data

20 International Atomic Energy Agency
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Contribution of Asian Centres to EXFOR Library

CNDC+JCPRG
(15t generation)
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Nuclear Reaction Data Centres

Compilation of Asian Work in ND2010 Conf.Proc.

ND2010

International Conference on Nuclear Data for Science & Technology JOURNAL OF

THE KOREAN PHYSICAL SOCIETY

AUGUST 2011
Special Issue on International Conference on
Nuclear Data for Science and Technology

Volume 58, No. 2(Pt. I-1)

ND2010 Conf. Proc. is now ready

for EXFOR compilation. -
KAERI/NDEL offered various =

assistance for communication with authors.
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Nuclear Reaction Data Centres

Domestic EXFOR Coordination

Indian Centre (NDPCI) stabilizes biannual domestic EXFOR
Workshop. It makes nuclear data centre activity more

familiar to researchers in nuclear sciences and applications.
23 International Atomic Energy Agency @
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NNDC

NEA DB
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JCPRG

Nuclear Reaction Data Centres

Data Exchange in NRDC

The current exchange structure:
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5 centres receive exchanged data and include into their own DB. ) i .



Nuclear Reaction Data Centres

EXFOR from Various Centres / Medias

EXFOR /! ENDF - Search
s Ver. Novermve B, 2006 - [nes ity | [seaback] (0.3 A Eng fign. |)
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- Centres may use their own database system.
Example: CSISRS, SIGMA (NNDC), JANIS (NEA-DB), EXFOR (IAEA-NDS)

- However, all centres (should) use the latest EXFOR source files.
( IAEA-NDS maintains “EXFOR Master File” 2005~)
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EXFOR

@ EXFORis a general purpose experimental data library.

(c.f. ENDF — evaluated nuclear data libraries — are designed for
fission and fusion energy systems. En<20 MeV)

@ Data describing a microscopic nuclear reaction are considered
(c.f. “per incident particle” “per reaction”).




EXFOR

Quantities in EXFOR

@ Cross section

e Differential cross section (angular, energy, double,
triple, ...)

@ Resonance parameter

e Fission quantity (fission yield, fission neutron
multiplicity, ...)

e Polarization quantity (analyzing power, ...)
e Thick target yield

for projectile mass £ 12 and incident energy < 1 GeV

Ii’ ﬁ’ ‘Q|



EXFOR Modern Application

Modern application which | am recently involved
(Theory doesn’t work!)

Neutron source reaction (Fusion)

Nuclear resonance fluorescence (Safeguards)
Super-heavy elements production

lon beam analysis (Material)

On-line PET dose monitoring (Medicine)

etc.

—



odern Application

Nuclear Resonance Fluorescence

Non-destructive assay method for actinide (?3°Pu etc.)
in spent nuclear fuel assembly by photon-scattering

Scattered Gamma-ray /

104 L

Simulation by GEANT4
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Nuclear Resonance Fluorescence (NRF)

NRF experiment 23°Th at TUNL (EXFOR L0159)
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Fo ern Application

Nuclear Resonance Fluorescence (cont)

- Compound level

To quantify the amount of
vl nuclides, we have to know

e Useful resonance level

E, Ey . e Cross section (area)
———» ——— detector

Nuclear databases are poor
for the information.

|A
<«

Final level
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EXFOR Modern Application
Nuclear Resonance Fluorescence (cont)

Our knowledge is poor even for 235U levels!
Accumulation of more experimental data are required.

Experimental data (MIT) Evaluated data (ENSDF)
Isotope Transition (keV) Statistical Cross section
significance (eV-b) Lr.wws Lo Le ety
1606.265 25 (35/2-)
25y 1656.23(80) 5.8 4.1(13) 163551 16 (25/2-)
1687.26(33)t 10.2 6.1(11) Loam 015 13 (23729
1733.60(22) 56.4 29.8(39) )
1769.16(28)¢ 9.3 4.4(10) 1802823 (37/2°)
1815.31(22)} 19.9 9.7(17) 1987.0% 4 (39/27)
1827.54(23) 13.3 6.7(12) 2202.1=¢4 (41/2-)
1862.31(20) 20.1 9.6(17) 206 5E S razsa-
2003.32(25) 14.5 9.7(17)
2006.19G1) = 47(16)  E Browne, Nucl. Data Sheets 98(2003)665

W.Bertozzi et al., Phys.Rev.C78(2010)041601 (adopted levels)




EXFOR Compilation

List of articles

Experiment Articles
5
Publication \/ Journal scan

Allocation to 1 Compilation

k data centres
— D PR
St (prelim.)
s 8 j
Planning %
of new s, KRR 4 == B .
exoeriment . R “" Review,
p . ?’QQ o correction
=" Internet
: CD-ROM, DVD g !
5 E
Users d n ; Processing
| = and output Database
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EXFOR Compilation

EXFOR Formats

e Each EXFOR entry is stored in an ASCII file.

e Each line of EXFOR entry has 80 columns.
(67th-80th columns: Line sequential number)

e Each EXFOR subentry is divided into

1) BIB section: Description of the experiment
2) COMMON section: numerical data (constants of the data set)
3) DATA section: numerical data

—



ompilation

Example of EXFOR File

11 22 33 44 55 66 80

————————— o oy Oty S S &
SUBENT 33023003 20110104 33023003 1
BIB a4 4 33023003 2
REACTION  {(91-PA-233(N,F),,SIG) 33023003 3
BIB MONITOR  i((MONIT)92-U-235(N,F),,SIG) ENDF-B/VII 33023003 4
. MONIT-REF i(,,3,ENDF-B/VI1.0,,2006) 33023003 5
section STATUS (DEP,33023002) 233Pa(n,f)/235U(n,f) data @ given E* 33023003 6
ENDBIB 4 33023003 7
NOCOMMON 0 0 33023003 8
DATA 5 6 33023003 9
EN DATA FRR-S EN-NRM MONIT 33023003 10
MEV B 5 MEV 3 33023003 11
11.83 0.8832 0.076 10.50 1.703 33023003 12
12.83 0.8754 0.076 11.50 1.799 33023003 13
DATA 13.84 0.8986 0.066 12.51 1.988 33023003 14
section 14.84 0.9444 0.071 13.51 2.091 33023003 15
15.85 1.1347 0.077 14.52 2.151 33023003 16
16.85 1.4780 0.1 15.52 2.122 33023003 17
ENDDATA 8 33023003 18
ENDSUBENT 17 3302300399999

We do not want edit it manually...




EXFOR Compilation

Collaboration in Compilation Too

ExforEdit (to edit ascii files in the EXFOR Formats on Windows)

Nuclear data compilation into database EXFOR

File Sectioninput Keywordinput Edit Processing Tools Help

INEENCR SR E RO E N E T
‘ #l g ‘ = B | o
EXFOR new file Sort | Order Chart |Check

| TITLE | AUTHOR | \NST\TUTEI REFEREMCE | FAEILITYI SAMPLE' DETECTOR | METHOD | ANALYSISI ERR-AMALYS | REACTION | CURRENT EDIT

| SUBENTRYDM | SUBENTRYOOT wizard|  SUBENTRY | SUBENTRY wizard| 217 | comman | pata | |

The most important additional sources of error in the FO787

= W ENTRY  FO787 Column: 1 [Row: 1 Total: 370 [Tnsert D\ Taovalcrw_new|Ready|PRELIMIFINSYFO7E7 £x)
=) ﬂ.\» éLIBBE'g” FO787001 FO072 exf FO787 Exfl
[ & SUBENT  FO787002 NTRY FO787 20061031 FO787 O 1 -
: SUBENT FO7E7001 20081031 I FO7E7 1 1
BIE 10 EE FO787 1 H il
TITLE & study of (3He,n)reactions on 24Ny, 2531 and 323. FO787 1 3 )|
AUTHOR [W.R.MoMurray, F.¥an Der Merwe,T.J.¥an Heerden) FO787 1 it
INSTITUTE (3SAFSUN) | | FO787 1 5
REFERENCE (J,NP/A, 92,401, 1967) FO787 1 [
FACILITY (VDG) The SUNI 6 MeV Van de Graaff accelerator and a FO787 1 7
time—of-flight neutron spectrometer. FO787 1 8
DETECTOR  [SCTM) The neutron detector consists of a glass cell FO7E7 1 a
SUBENT  FO7S7005 12 cm#4 em filled with ME213 liguid seincillator. This FO787 1 10
= BIE eell is viewved by & 12.5 cm, 58 AVP photomultiplier.i FO787 1 11
: COMMON fast pulse is taken from the 12th dynode for timing FO787 1 12
SUB% SRR purpnses. Pulse shape discrimination was applied ta FO7ET 1 13
B reject gemma events in the scintillator. FO787 1 14
= COMMOM MONITOR The N.M.E. device monitoring the heam energy was FO?87 1 15
DATA calibrated up to 158.364 NHz (2.21 MeV protons) by FO787 1 16
nbserving various (p,n) resction thresholds. The linearFO787 1 17
extrapolation to higher magnetic fields wes checked at FO787 1 18
33.250 MHz by a mweasurewent of the 30%8i(a,qg)343 Fo787? 1 19
resonance at 3.250 MeV. FO7E7 1 20
METHOD {PSD) | | | FO787 1 21
[ TOF) | | | FO7E7 1 22
ERR-ANALYS (AMG-ERR-D]Digitizing srror | FO787 1 23
(ERR-DIG) Digitizing error FOo787 1 oy
[DATA-ERR| Error from the graphic hars FO787 1 25
; ! 1 :
1
1

angular distributions are uncertainties in the relativeF0787 27
efficiency of the detcector and the estimation of FO787 26 i
il
€ | 2
1 |12 |23 [EZ] | 45 | 56 | 67

Developed by Centre of Nuclear Physics Data (Sarov)




?) JANIS - TRANS Checker — Mozilla Firefox 101 =l

EXFOR Compilation

Collaboration in Compilation Tool (cont)

Janis TRANS Checker (to check EXFOR files on Windows, Linux, Mac)

FrE REE W EBEG  whv-hip

| 3 JAMIS - TRANS Checker

W=l ALY

]+ﬁ

JANIS - TRANS Check Log

0 Errors
2 Warnings
Subent

0014001

G00Z2.001

GA026.001

[AUTHOR] : Author names
must be separated by = ')

[FACILITY] : Unkronsm

[0OI] zortzins embedded

Detailz Nme muarher

Haladhara Haik, Annareddy Yenkatramann
Reddy, Sriniwvasan Ganesan, Dewvesh Raj,
Krvwamgson Kim, Guinyun Kim, Young Do Oh, Due
Ehue Pham, Moo-Hyun Cho,ln Soo Ko And Won

Mamkung Nre 39

SZAULARF lime 1084

#doi: 10.1134,5108377520811001 X lime 1520

JANIES - TRANE Check Log

X fEFE I & GEEEN § arEEEE o InTeERS

Developed by NEA Data Bank (Paris)




Collaboration in Compilation Tool (cont)

GSYS (to digitize numerical data from images on Windows, Linux, Mac)

B “C:¥Documents and Settings¥ohtsuka¥3 A4 o2 ¥iel JPGT GEYSSRAINNN u] [P

File Edit \iew

Xa|Ya|*ya| | Auto | ¥ err{sy) " ¥ err(asy) " ¥ err(sy) " ¥ err(asy) | E
=

10000
W

Pelp, o) %Bgs
Ep=65MeV

31-

Axis Manager
Start End
XA 0.0 90  ||Linear
Y A 1e-1 1e+3 Linear - 1
0.1

Il 1 1 1 1 1
0.0 5 e * a0.0

Point (234, 155), Mouse (469, 396)

Developed by Hokkaido Univ. (JCPRG)
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EXFOR Compilation

Collaboration in Compilation Tool (cont)

Do you have Iocal tools available for other centres?

=10l x|
:E]"* BE Pl HEEREE MENE 5T REEE EE atF  abo
wEE 2
Al Ao
& Setbyuser
10 r Mitn: .dx_l
: - e ® Ohsakietal '
i sl 8Q + —— Thig work ( praliminary ) -
u L 0 ® L =[H E
" ,—“‘”
jos - L — 1
gl I—J s (10 8 6d 4
r Ll B e [ &}
r 2 SRR BT ﬂ 40 .
on . I ZEEE [Goans
" i B s - i s
HilTEAE I_'
CEMDLZA JENDLS — — — m roEah E Zq = -
& Bowers1050)13 22002 B eriisch(] SEZ)2009 004 % Frehaut(1080 AErRad
Cim {1977 |07 2101 T Corcscuc(1973)Rs4014 O ez [1978) - BriRE F LIHEARE LIHEAR T u E
| ™ LIHEAR 2 L5 ¥
Add LG LINEAR T u 2 I M 1 i L i L A
P C woozicor 000 002 004 006 008 0.1
Al | | ﬂéﬁﬁﬂ
[ En (Me
— (Mev)
Hn‘r’
Example: Chinese utilities =
) .
(Chen-san’s presentation |

in Vienna) 2 i




O
EXFOR Compilation

EXFOR Editor — Next generation

e Sarov Editor makes EXFOR compilation easier. However it still
requires a lot of EXFOR Format rules (e.g., 11 columns rule!).
Works only on Windows.

e Japanese Editor (HENDEL) solves these problems. However, it is
specialized for the scope of Japanese Centre compilation.

e | want to have a new java based (i.e., works on Windows, Linux,

etc.) editor. _
File Edit | Tool | Help
to EXFOR
My first java programming ot

(last Saturday)—>

40 International Atomic Energy Agency
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EXFOR Compilation

EXFOR Formats - Future

Major problems in the current EXFOR Formats

@ Cannot describe complicated reaction
(coincident in fission, multi-step reaction, c.m.s. of a cluster)

@ Users cannot extract EXFOR information easily

(Evaluators want to extract necessary information
systematically.)



EXFOR Compilation

Does XML help EXFOR users ??
EXFOR in XML — Designed by P. Talou (LANL), July 2011

v, of 228Pu(n,, f)= 1.008 £0.011
measured relative to 239Pu(nt_h,f)= 2.884 +=0.007

<exfor entry=10125 subentry=003>
<target>94238</target>
<reaction>(n,f)</reaction>
<dataType>nup</dataType>
<monitor>
<reaction>(94-PU-239(N,F),PR,NU, ,MXW)</reaction>
<datum type="xydy" xUnit="MeV" yUnit=""no-dim" dyUnit="no-
dim">2_.53e-8 2.884 0.007</datum>

</monitor>

<ggta number=1 type="xydy" xUnit="MeV" yUnit="no-dim" dyuUnit="no-
im'>

<datum>2.53e-8 1.008 0.011</datum>

</data>

</exfor>




S
Asian Name in EXFOR

“Yufeng” is a famous person in 23°U+n PFNS study

> 4L S 1l B
=" SETRpg = |
~ 1.0 - E F .sz f LMI""!ﬁﬂ*;i”5a='i~1. I ‘
> . I I | ﬁ ".1 Illll,-l' _!1|ll lﬂf':'-l!i"i!:':j:;;!__-r,.l I | l -
— i Iq? i qs.l I.: |:| i i E '.['u--é'j!:--:llillfs :.II
I Pl
|09t v 1 , L 2l
LUV:
- 0.8
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A.S.Vorobyev et al. (Oct. 2010, Vienna)




Wrong Citation

An example of citation from Chin.J.Nucl.Phys. (EXFOR 32587)

U. D.l. Sldlusiuy ©L dl., 1 rrocecadinny of u-=trk Cory. jor o aveutron

Phys.. Kiev. 1983, Nejtronnaja Fizika, 1984. T.2. C.285. 290.
294, EXFOR 40871, 40872, 40873.

7. W. Yufeng et al.. Chin. J. Nucl. Phys. 11. 47 (1989). EXF32587.
K P Stanlec et al Nnel Phue A SOT 41 (10905)

N. Kornilov et al., ND2007 Conf.Proc.

But “Yufeng” does not look like Chinese name...

—



Asian Name in EXFOR
Wrong Citation (cont)

ENTRY 32587 20100328

SUBENT 32587001 2010032
BIB 13 3
TITLE Experimental study of

of U-235 fission induc
INSTITUTE (3CPRAEP)REFERENC ,11,(4),47, 198911)
AUTHOR (Wang Yufeng, Bai X|X|ang L| Anli,Wang Xiazhong,

LT Jingwen,Meng Jiangchen,Bao Zhongyu)

FACILITY (REAC, 3CPRAEP)

Wang Yufeng

SUBENT 32587002 20101028

BIB 2 3

REACTION (92-U-235(N,F),PR,NU/DE, ,MXW/REL)

HISTORY (20101028A) REACTION code corrected:
SF6-SF7: DE,N => NU/DE,,

ENDBIB 3 EXFOR users wrongly
NOCOMMON 0 0 . . .
DATA 3 a4 recognized his (her?) family
E DATA DATA-ERR " y

MEV NO-DIM NO-DIM Name as Yufeng

0.56 2.025E+06 1.6E+04
0.61 2.311E+06 1.6E+04
0.66 2.398E+06 1.4E+04

Should we code it as Y.F.Wang
or YYWang in EXFOR?




EXFOR Search by Asian Name

T In IAEA system, Wang'’s work
. = should be searched by
u I “ *Wang™ .
u
u I— It matches
- el m Yufeng Wang,
:— Wang Yufeng,
Y.F.Wang
?
NDS system <
. . u
assumes it Is
coded as Yufeng Wang
“Y.Wang”,
“Y.F.Wang” etc. —

EXFOR Database

_



O
Asian Name in EXFOR

Asian name in EXFOR - Edit author’s name?

Should compilers make initials:
Wang Yufeng - Y.F.Wang??
This is difficult for western compilers.

Isomeric yield ratios for the formation of 44m.9g¢ in the 453:{\(
natea(y,xn5p) and "?'Cu(y,xn8p) reactions with 2.5 GeV brems

Nguyen Van Do?, Pham Duc Khue?, Kim Tien Thanh?, Le Truong Son™ ', Md. Shakilur Rahman®,

Kyung-Sook Xim®, Manwoo Lee®, Guinyun Kim®

, Youngdo Dh'j, Hee-Seock Leed, [Moo-Hyun
{:ho'j, In So0 Ko N\gnd VWon hlambiung':I

MO758001 20090323 20090402 20090324
13 48
Isomeric yield ratios for the formation of 44m,gSc iIn
the 45Sc(g,n), nat-Ti(G,xnp), nat-Fe(g,xn5p) and
nat-Cu(g,xn8p) reactions with 2.5 GeV Bremsstrahlung.
(N.VAN DO, P.D.KHUE,K.T.THANH,L.T.SON,M.D.S.RAHMAN,

K.-S.KIM,M.LEE,G.KIM,Y_.OH,H.-S_LEE,M.-H.CHO,
1.S.KO,W_NAMKUNG)

INSTITUTE (3VN VN, 3KORKNU,3KORPUE)
The European compiler could not know Nguyen is his family name ®

M047

AUTHOR

L“«\\

47 International Atomic Energy Agency
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Asian Name in EXFOR
Summary

e EXFOR has successfully publicized experimental work published
in regional journals to researchers in the world.

e Current Asian names (e.g., China, Vietham, Korea) coded by
EXFOR “AUTHOR” sometimes not used properly by EXFOR users
and systems.

e | do not have a good solution for it. The Asian Centre group
could be at a good position to make a proposal to NRDC.



Summary

Experimental and evaluated nuclear database are essentlal
resource to solve nuclear network system.

Development of nuclear database is a unique responsibility of
researchers engaged to nuclear data centres.

EXFOR database contributes to dissemination of experimental
works published in regiona publication and language to the
world.

Thank you very much for inviting me to the “2nd Asian Nuclear
Reaction Database Development Workshop”.

| wish the Asian collaboration will be stabilized as a unique event
organized by Asian data centres with “database” as a keyword.

"

ZESS N

#
N

49 International Atomic Energy Agency



				����
	Outline
	Why nuclear data?�Nuclear Reaction Network in Science
	Why nuclear data?�Nuclear Reaction Network in Science (cont)
	Why nuclear data? �Nuclear Reaction Network in Application
	Why nuclear data?�Nuclear Data in Nuclear System
	Why nuclear data?�Nuclear Data in Science and Technology
	Nuclear Database�Experimental Database
	Nuclear Database�Evaluated Database
	Nuclear Database�Major Evaluated Nuclear Reaction Database
	Nuclear Database�From Microscopic Experiment to Application
	Nuclear Database�Requirement on Nuclear Database
	Nuclear Reaction Data Centres (NRDC)
	Nuclear Reaction Data Centres�NRDC - Brief History
	Nuclear Reaction Data Centres�Vicki McLane - 1940-2011
	Nuclear Reaction Data Centres�Vicki McLane - 1940-2011 (cont)
	Nuclear Reaction Data Centres�NRDC Meeting
	Nuclear Reaction Data Centres�NRDC Meeting (cont)
	Nuclear Reaction Data Centres�NRDC Meeting (cont)
	Nuclear Reaction Data Centres�Asian Centres
	Nuclear Reaction Data Centres�Contribution of Asian Centres to EXFOR Library
	Nuclear Reaction Data Centres�Compilation of Asian Work in ND2010 Conf.Proc.
	Nuclear Reaction Data Centres�Domestic EXFOR Coordination
	Nuclear Reaction Data Centres �Data Exchange in NRDC
	Nuclear Reaction Data Centres �EXFOR from Various Centres / Medias
	EXFOR
	EXFOR�Quantities in EXFOR
	EXFOR Modern Application
	EXFOR Modern Application �Nuclear Resonance Fluorescence
	EXFOR Modern Application�Nuclear Resonance Fluorescence (NRF)
	EXFOR Modern Application�Nuclear Resonance Fluorescence (cont)
	EXFOR Modern Application�Nuclear Resonance Fluorescence (cont)
	EXFOR Compilation
	EXFOR Compilation �EXFOR Formats
	EXFOR Compilation�Example of EXFOR File
	EXFOR Compilation�  Collaboration in Compilation Tool
	EXFOR Compilation�Collaboration in Compilation Tool (cont)
	EXFOR Compilation�Collaboration in Compilation Tool (cont)
	EXFOR Compilation�  Collaboration in Compilation Tool (cont)
	EXFOR Compilation�EXFOR Editor – Next generation
	EXFOR Compilation�EXFOR Formats - Future
	EXFOR Compilation�Does XML help EXFOR users ??
	Asian Name in EXFOR
	Asian Name in EXFOR�Wrong Citation
	Asian Name in EXFOR�Wrong Citation (cont)
	Asian Name in EXFOR�EXFOR Search by Asian Name
	Asian Name in EXFOR�Asian name in EXFOR – Edit author’s name?
	Asian Name in EXFOR�Summary
	Summary

