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Abstract

Japan Charged-Particle Reaction Data Group (JCPRG) invited Ms.Victoria McLane, Brookhaven

National Laboratory (BNL), National Nuclear Data Center (NNDC), under the auspices of the for-

eign researchers receiving system of the Meme Media Laboratory, Hokkaido University. The pur-

poses of her invitation are the following: the mutual understanding of the nuclear data activities in

NNDC and recent activitis in JCPRG, especially the NRDF (Nuclear Reaction Data File) compila-

tion, including several newly developed NRDF supporting systems; to learn the EXFOR (Nuclear

Reaction Data Exchange Format) database itself and the EXFOR compilation; to convert North

American charged-particle nuclear reaction data compiled in NRDF format to those in EXFOR for-

mat by using the web-based editor HENDEL. We held the symposium entitled ”Nuclear Reaction

Data Symposium with Ms.Victoria McLane” to pursue those purporses described above in the Nu-

clear Theory Laboratory, Graduate School of Science, Hokkaido Universty, February 14 in 2005. In

this report we first show the program of the symposium and the outlines of the lectures given there.

Then we display all the slides presented by Ms. McLane and other lecturers in their talks.

1 はじめに

日本荷電粒子核反応データグループ (JCPRG)では、2005年 2月 6日から 3月 5日にかけて、米国立核デー

タセンター (NNDC)の Viktoria McLane氏を、北大知識メディアラボラトリの外国人研究者招聘制度により招

聘した。

McLane氏は長年に渡って、実験核反応データの国際標準書式 EXFORを用いたデータ採録活動において、

IAEA核データ課の Otto Schwerer氏とともに中心的な役割をしてこられた。今回の招聘の目的は、NNDCにお

ける核データ活動に関する理解を深めること、NRDFに関する理解を深めてもらうこと、採録システムを用い

ている採録者に EXFORに関する知識を得る機会を作ること、NRDFに採録された北米産荷電粒子核反応デー

タの EXFORへの変換を進めること、などである。

これらの目的を１ヶ月という限られた招聘期間内に達成するために、標記のシンポジウムが、2月 14日北海

道大学大学院理学研究科物理学教室原子核研究室にて開催された。本稿では、まずプログラムと講演の概要を

説明し、続いて講演者のスライド集を掲載することにより、このシンポジウムの報告を行う。
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2 プログラムと講演の概要

時　間 演　題 講　師

10:00-10:10 Opening 大西　明

10:10-11:30 Nuclear Data Center Network: Past, Present, Future V. McLane

11:30-11:45 コーヒーブレイク

11:45-12:25 Introduction to JCPRG 加藤　幾芳

12:30-13:30 昼食 (ファカルティハウスエンレイソウ)

14:00-14:30 Data input system 大塚　直彦

14:30-15:00 EXFOR/ENDF retrieval system 須田　拓馬

15:00-15:15 コーヒーブレイク

15:15-15:45 NRDF retrieval system (取消) S. Korennov

15:45-16:15 Digitizing tool 簔口　あゆみ

16:15-16:30 Closing 能登　宏

Nuclear Data Center Network: Past, Present, Future (V. McLane)

V. McLane氏が核データ採録活動の過去、現在、将来について講演を行った。まず、中性子のデータブック

BNL325が出版された 1950年代、中性子データや荷電粒子データの採録がはじまった 1960年代、それらの活

動が組織化され主要なセンターやセンター網が形成された 1970年代、を過去の部として紹介した。続いて、

各センターやセンター網の現状、そしてそこで提供されているサービスの概要の現状を紹介した。特に彼女が

IAEA-NDSの V. Zerkinとともに開発した、Web上でのシステムの現状について詳しく話した。最後に CINDA

2001や、EXFOR/ENDF/CINDA/NSRの相互利用に関する改善など将来に向けての課題を述べた。

Introduction to JCPRG (加藤　幾芳)

JCPRG の概要について JCPRG を代表して加藤が紹介した。まず、 1974 年にはじまる JCPRG の歴史を、

NRDF開発の背景、採録システム、数値読取システム、利用システムの開発、国際協力の進展といった点から

概観した。引き続いて採録統計やグループの構成などについても紹介した。

Data input system (大塚　直彦)

大塚が採録システム HENDELの紹介を行った。NRDFと EXFORの書式の違いを概観し、JCPRGが当初行っ

ていた NRDFから EXFORへの変換に際して生じた問題、その問題が、中間ファイルからの２書式同時生成に

より解決されたことを紹介した。この後、入力システムの概要とシステムを用いた採録の実績を紹介した。

EXFOR/ENDF retrieval system (須田　拓馬)

現在、JCPRGが開発を進めている実験核データと評価済核データを同時に検索・作図するシステムについ

て、須田氏が報告した。まず、EXFORや ENDFから索引ファイルが作られる過程の説明があり、続いて、実

際に操作されている画面の代表的な部分を紹介しながら、このシステムの機能を紹介した。

Digitizing tool (簔口　あゆみ)

グラフ数値化システム GSYSについて蓑口氏が報告した。まず最初にこの GSYSの開発言語となっている

JAVAを用いる利点と、視覚的な環境の作成に用いられている AWTを紹介し、続いて、幾つかの GSYSの画面

を実際に示しながら GSYSの機能が示された。最後に将来計画、特に AWTのかわりに Swingとよばれるツー

ルキットを用いることで、OSによらない視覚的環境を提供する計画があることを紹介した。
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Nuclear Data Center 
Network

Past, Present, Future

Victoria McLane

National Nuclear Data Center 
Brookhaven National Laboratory

and
Hokkaido University

PASTPAST

HISTORY
Neutron Data Compilation
Neutron Data Evaluation
Charged Particle Data Compilation
Nuclear Reaction Data Centers
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Neutron Data CompilationNeutron Data Compilation

U.S. Neutron Cross Section Compilations

1952: AECU-2040, Neutron Cross 
Sections

US AEC Neutron Cross Section Advisory 
Committee 

1955: BNL325 1st Edition
Neutron Cross Section Compilation Group, BNL

Neutron Data CompilationNeutron Data Compilation

1961
Sigma Center founded in U.S. at 
BNL.

BNL-235 and BNL-400 in 1960’s. 

1963
Information Center on Nuclear Data 
created at Obninsk in Russia.

Nuclear Constants
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Neutron Data CompilationNeutron Data Compilation

1964
SCISRS database created at Sigma Center; 

1st computerized compilation of nuclear reaction data.

Centre de Compilation de Donée Neutroniques
(CCDN) established at C.E.N. Saclay by European Nuclear 
Energy Agency.

NNCSC and CCDN begin data exchange in SCISRS 
format.
IAEA Nuclear Data Unit (NDU) established in 
Vienna. 

Neutron Data CompilationNeutron Data Compilation

1965
IAEA NDU joins data exchange. 

1966
“4-Center Network” created.

Coordinated compilation of neutron reaction data on 
an international scale.

• NNCSC: USA and Canada
• CCDN: ENEA countries
• Obninsk: USSR
• NDS: Remainder of world

- 8 -



4

Neutron Data EvaluationNeutron Data Evaluation

1965
1st Evaluated Nuclear Data File (ENDF)

Designed by Henry Honeck, BNL.

1966
Cross Section Evaluation Working Group

Under auspices of U.S. Atomic Energy Commission.

Neutron Data EvaluationNeutron Data Evaluation

BROND, version 1, issued in 1985. 

JEF, version 1, released in 1990.

JENDL

CENDL
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Charged Particle Data CompilationCharged Particle Data Compilation

Oak Ridge National Laboratory Charged 
Particle Data Group – McGowan

4 compilations in ORNL reports (1960’s). 
Curves for light nuclides
Tables for intermediate nuclides.

Karlsruhe Charged Particle Data Group.
Physics Data

Nuclear Reaction Data CentersNuclear Reaction Data Centers

1967
National Neutron Cross Section Center 
(NNCSC) formed.

Merger of Sigma Center and Cross Section 
Evaluation Center.
Responsible to US AEC.

NDU renamed Nuclear Data Section (NDS).
Guided by International Nuclear Data Committee.
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Nuclear Reaction Data CentersNuclear Reaction Data Centers

1969
Centr Jadernykh Dannykh (CJD) 
created at Obninsk.

EXFOR adopted as official exchange 
format.

Nuclear Reaction Data CentersNuclear Reaction Data Centers

1975
Charged-Particle and Photonuclear Data 
Center Network formed.

Karlsruhe Charged Particle Data Group, Germany
Center for Atomic & Nuclear Data, Kurchatov
Institute, Moscow
Photonuclear Experiments Data Center, Moscow 
State University
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Nuclear Reaction Data CentersNuclear Reaction Data Centers

1976
National Nuclear Data Center (NNDC) 
created  from NNCSC.

Added Nuclear Structure and Decay Data responsibility.

1978
Nuclear Energy Agency Data Bank (NEADB) 
formed.

Merger of CCDN and Computer Program Library (CPL).
Services member countries of the NEA (except US and 
Canada).

Nuclear Reaction Data CentersNuclear Reaction Data Centers

1979
Nuclear Reaction Data Center Network 
created. 

Merger of “4-Center” Network and Charged-
Particle and Photonuclear Data Network. 
4 “core” centers: NNDC, NEADB, NDS, CJD.
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PRESENTPRESENT

Nuclear Reaction Data Centers
Experimental Nuclear Reaction Data
Evaluated Nuclear Reaction Data
Nuclear Structure and Decay Data
Bibliographic Databases
Additional Services

Nuclear Reaction Data CentersNuclear Reaction Data Centers

NRDC
Coordinated by IAEA NDS.
Currently, 13 members centers.
“Core” centers: NDS, NNDC, NEADB.
Neutron, charged-particle, and 
photonuclear reaction data.
Evaluated data in ENDF format.
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Nuclear Reaction Data CentersNuclear Reaction Data Centers

Member centers:
Cooperate on compilation, exchange, and 
dissemination of nuclear reaction data.
Provide higher quality service at lower cost 
by avoiding duplication of effort and 
adopting common formats and procedures.
Provide customer services covering wide 
range of nuclear data.

Nuclear Reaction Data CentersNuclear Reaction Data Centers

Core centers provide easy access to:
Experimental and evaluated nuclear reaction 
data.
Nuclear structure and decay data.

All data are available on the World Wide 
Web, free of charge.
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Experimental Nuclear Reaction DataExperimental Nuclear Reaction Data

Data for incident projectiles ≤1 GeV.
Neutron data: complete coverage.
Charged-particle data: complete coverage from 
1996.
Photonuclear data: spotty coverage.

New:   
Reactions induced by particles with energy>1 
GeV and by fundamental particles.

Evaluated Nuclear Reaction DataEvaluated Nuclear Reaction Data

ENDF- formatted files included:
ENDF/B-VI
JEF-2
BROND-2
JENDL-3
CENDL-2
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Plotting codes Plotting codes 
JANIS: from NEADB
ZVView: from IAEA NDS 

6Li(n,t)4He experimental cross section data plotted with ENDF/B-
VI curve using ZVView.

Nuclear Structure and Decay DataNuclear Structure and Decay Data

ENSDF: evaluated data.
Evaluated by members of International Nuclear 
Structure & Decay Data Network.

XUNDL: experimental data.

NUDAT: information retrieved from ENSDF, 
ENDF, and other files.

MIRD Program: data from ENSDF in Medical 
Internal Radiation Dose format. 
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Sample MIRD data table for Sample MIRD data table for 128128II

 

53-IODINE-128 

Halflife = 24.99 Minutes Mar-1998
Decay Modes: EC+b+, b-  

Radiations 
y(i) 

(Bq-s)-1 
E(i) 

(MeV) y(i)×E(i) 

γ 1 1.65×10-03 7.435×10-01  1.23×10-03 
Kα1 X-ray 2.77×10-02 2.747×10-02  7.61×10-04 
Kα2 X-ray 1.49×10-02 2.720×10-02  4.05×10-04 
Kβ X-ray 9.65×10-03 3.100×10-02 * 2.99×10-04 
β- 3 2.00×10-02 4.084×10-01 * 8.17×10-03 
β 4 1.54×10-01 6.355×10-01 * 9.79×10-02 
β- 5 7.57×10-01 8.338×10-01 * 6.31×10-01 
γ 1 1.69×10-01 4.429×10-01  7.46×10-02 
γ 2 1.58×10-02 5.266×10-01  8.34×10-03 
γ 5 4.04×10-03 9.695×10-01  3.92×10-03 
γ 6 1.03×10-04 1.140  1.17×10-04 
 
Listed X, γ, and γ± Radiations 8.97×10-02 
Omitted X, γ, and γ± Radiations** 1.29×10-04 
Listed γ, ce, and Auger Radiations 1.31×10-03 
Listed Radiations 8.97×10-02 
Omitted Radiations** 1.44×10-03 
  
*   Average Energy (MeV). 
** Each omitted transition contributes <0.100% to ? y(i)×E(i). 
 
 
Tellurium-128 Daughter, yield 6.90×10-02, is radioactive. 
 
Xenon-128 Daughter, yield 9.31×10-01, is stable. 

 

Bibliographic DatabasesBibliographic Databases

Nuclear reaction data bibliography (CINDA)

Includes data for Neutron-induced reactions 
and related data (e.g., spontaneous fission).

References blocked for a given target 
reaction, laboratory, work.
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Bibliographic DatabasesBibliographic Databases

Nuclear Science References (NSR)
Publications in low and intermediate energy 
nuclear physics.

Data may be retrieved by author, nuclide, 
reaction,particle, subject, and other criteria.
Links provided to XUNDL and ENSDF.
Links are provided to abstracts for several journals.
References entered by NNDC with compilation help 
from Russia and Japan.

NNDC Web Statistics 2003NNDC Web Statistics 2003--20042004
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Additional ServicesAdditional Services
National Nuclear Data CenterNational Nuclear Data Center

Evaluation
Fission product nuclei (joint project with KAERI). 
Coordination of CSEWG; maintenance of ENDF/B library and 
manuals.

Nuclear Structure and Decay Data
Coordination of U.S. Nuclear Structure & Decay Data Network.
ENSDF evaluation.
Publication of Nuclear data Sheets.
Nuclear Wallet Cards.
Maintenance of ENSDF, XUNDL, and NSR databases.

EMPIRE Code maintenance.

Additional ServicesAdditional Services
Nuclear Energy Agency Data BankNuclear Energy Agency Data Bank

Computer Program Services
Collection and distribution of 

computer programs relevant to nuclear applications,
associated processed data files.

CD-Rom distribution
CD-CINDA
JANIS

Benchmark Calculations
For criticality safety, accelerator driven systems, and more.

Evaluation Coordination
Coordination of JEFF file.
Coordination of Working Party on International Evaluation 
Cooperation (WPEC).
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Nuclear Structure and Decay Data
Coordination of international Nuclear Structure & Decay Data Network.

FENDL library for fusion applications.
IAEA Photonuclear Data Library.
Reference Input Parameter Library (RIPL) for theoretical calculations of 

nuclear reaction cross sections.
Atomic and Molecular Data

Evaluation and dissemination of atomic and molecular data for fusion and 
other plasma science & technology applications.

Secretariat to International Nuclear Data Committee
Aid to developing countries

Coordinated Research Projects.
Technical Cooperation Projects.

Additional ServicesAdditional Services
IAEA Nuclear Data SectionIAEA Nuclear Data Section

Specialized CentersSpecialized Centers

CHINA
China Nuclear Data Center, China Institute of 
Atomic Energy,Beijing

HUNGARY 
Cyclotron Applications Department, ATOMKI, 
Debrecen

JAPAN
Japan Charged Particle Reaction Group, Hokkaido 
University, Sapporo
Japan Atomic Energy Research Institute, Tokai

KOREA
Nuclear Data Evaluation Laboratory, Korea Atomic 
Energy Research Institute, Taejon
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Specialized CentersSpecialized Centers

RUSSIA
Center for Nuclear Data (CJD), Obninsk
Center for Atomic & Nuclear Data, Kurchatov Institute, 
Moscow
Center for Photonuclear Experiments Data, Moscow 
State University Nuclear Physics Data Center
Center for Nuclear Physics Data, Russia Federal 
Nuclear Center – VNIIEF, Sarov

UKRAINE
Ukrainian Nuclear Data Center, SC Institute for Nuclear 
Research, Kiev
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Nuclear Reaction DatabaseNuclear Reaction Database

Development:
Joint effort by NNDC and NDS

Code written by:
Victor Zerkin
Nuclear Data Section,
International Atomic Energy Agency

Nuclear Reaction DatabasesNuclear Reaction Databases

EXFOR/CSISRS

ENDF

CINDA
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EXFOR/CSISRS DatabaseEXFOR/CSISRS Database

References linked to abstracts for 
several journals

Links to ENDF data.

3 levels of retrieval: Basic, Extended, 
Expert

Complete set of help file (dictionaries)

EXFOR/CSISRS DatabaseEXFOR/CSISRS Database

Retrieval by target, reaction, product, 
and other criteria.
Output in EXFOR format or computation 
format.
Data may be plotted; user has some 
control over format.
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PlottingPlotting

6Li(n,t)4He experimental cross section data plotted with ENDF/B-
VI curve using ZVView.

CINDA DatabaseCINDA Database

Blocks link to experiment data.
References link to abstracts for several 
journals.
Data may be retrieved by target, 
reaction, laboratory, date of reference, 
work type, and other criteria.
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ENDF DatabaseENDF Database

Plots available:
for multiple libraries;
with experimental data;
user has some control over format.
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Plotting

6Li(n,t)4He experimental cross section data plotted with ENDF/B-VI 
curve using ZVView.

10-3 10-2 10-1 1 10

10-1

1

10-1

1

10-3 10-2 10-1 1 10
ENDF/B-VI

2000 Guohui Zhang
1994 Drosg
1985 Goldberg
1983 Bartle
1981 Engdahl
1979 Macklin
1978 Lamaze
1978 Renner
1977 Knitter
1976 Gayther
1975 Friesenhahn
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Experimental Nuclear Reaction Experimental Nuclear Reaction 
DatabaseDatabase

Current Status

Web interface installed: IAEA, NNDC
Maintenance utilities:

EXFOR/CSISRS and ENDF completed.
CINDA in Testing phase

Documentation:  Not yet completed

Nuclear Reaction DatabaseNuclear Reaction Database

Proposal for Network Centers

Consider participating in testing of Web-
EXFOR.

Consider installing NRDB to provide 
Internet Nuclear Data Services.
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Future VisionFuture Vision

Future ImprovementsFuture Improvements

CINDA2001CINDA2001 (currently in testing)(currently in testing)
References for all nuclear reactions organized References for all nuclear reactions organized 
as in CINDA.as in CINDA.

Contents closely resembles EXFOR.Contents closely resembles EXFOR.

Initial database will be created from Initial database will be created from 
CSISRS/EXFOR library and from CINDA, as CSISRS/EXFOR library and from CINDA, as 
well as references imported from the well as references imported from the 
Photonuclear Data Index, CDFE.Photonuclear Data Index, CDFE.
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Future ImprovementsFuture Improvements

CINDA2001 CINDA2001 (future)(future)

•• Link to evaluated data. Link to evaluated data. 
•• Link to NSR by Key Number.Link to NSR by Key Number.

Future Future ImprovementsImprovements

Integration of retrieval input and Integration of retrieval input and 
databases.databases.

Creating a standard look for input.Creating a standard look for input.

Creating a standard user interface to Creating a standard user interface to 
access all databasesaccess all databases

- 31 -



3

Future ImprovementsFuture Improvements

Proposal for Integrated Nuclear Reaction DatabaseProposal for Integrated Nuclear Reaction Database

U s e r  
R e q u e s t  

 

E X F O R  E N D F  D ic t io n a r i e s  

E N D F  
O u t p u t  

E X F O R  
O u t p u t  

C I N D A  
O u t p u t  

A p p l ic a t io n  

C I N D A  

R e q u e s t  
o u t p u t  

R e t r ie v a l  
p r o c e s s i n g  

Future ProblemsFuture Problems

Synchronization of databases.Synchronization of databases.
Between NNDC and IAEA.Between NNDC and IAEA.
With remaining Nuclear Data With remaining Nuclear Data 

Centers.Centers.
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Future ProblemsFuture Problems

Keeping up with fast changing Keeping up with fast changing 
technology.technology.

No one knows what the future No one knows what the future 
holds.holds.
Shrinking funding means fewer Shrinking funding means fewer 

resources.resources.
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Japan Charged Particle 
Reaction Group （JCPRG)

Kiyoshi Kato

Development of NRDF（Nuclear Reaction Data File)

Since １９７４、

Prof. H. Tanaka has organized a study group of charged 
particle nuclear data.

The study group consisting of nuclear theorists and 
experimentalists and information scientists has made an 
original data base together with  an own data base 
management system.

The new data base has been called NRDF (Nuclear 
Reaction Data File) corresponding to NSDF made by the 
Oak Ridge group.

After five years for a trial, real accumulation and  
compilation have been started by JCPRG.    
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Accumulation and compilation of charged particle data on the 
basis of  NRDF

•１９７９－１９８５

proton induced nuclear reaction data taken from issues 
of  Nuclear Data Sheet

・１９８６～

charged particle nuclear reaction data taken from 
experiments performed by using Japanese accelerators

・２０００～

medical nuclear data have been added to 

・Data coding

1974-1995: coding sheets

1996-2000: direct input from a keyboard to a    

computer file 

2001～ : HENDEL

by   N. Otsuka

・Graph-reading systems

1985～ : GRADIS (Digitizing Graph data in 

association with a personal computer)

1998～ : SyGRD (Windows version)

2003～ ：GRES (JAVA version)  

by A. Minoguchi
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NRDF Retrieval and Utility Systems 

• online retrieval system in the computer center of 

Hokkaido university

• CONTIP (Creative, Cooperative and Cultural Objects for 

Nuclear data and Tools on IntelligentPad)

Meme laboratory of Hokkaido university

• DARPE 

Main NRDF retrieval system on the internet system

by S. Korennov

・SPES and SPEC-J、NIAS (2006)

by T. Suda

International cooperation  of NRDF

• 1974:  extension from neutron to charged particle and 

photon  induced nuclear reaction data 

・1975: IAEA meeting of experts for charged particle 

data (H. Ohnuma and T. Kitagawa from Japan)

・1976: (H. Ohnuma and T. Tamura)

・1977: At Kiev,   Charged Particle Nuclear Reaction Data

CAJaD(Kurchatov), KaChaPaG(Karlsruhe)

JCPRG(Hokkaido)

・1983: RIKEN(A. Hashizume),  Medical nuclear data 2000

・1992;  JCPRG (at NRDC meeting)
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Recent NRDF activities

•1999～ collaboration with Meme laboratory 

•2000: O. Schwerer (One month in Sapporo)

•Data transmission from NRDF to EXFOR
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Access of NRDF
(year)   (times)
2000      448 
2001      497
2002      550 
2003   1,167
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HENDEL

Web-based input system 

for nuclear reaction data compilation

OTUKA Naohiko

Nuclear Data Centre
Japan Atomic Energy Research Institute (JAERI)
(Vicki Symposium, Hokkaido University – Feb.14, 2005)

Background

Translation from NRDF to EXFOR
- NRDF - EXFOR relation is not simple.

Manpower
- Permanent staffs are not available in JCPRG.
- Students do not have time to learn data 

formats.

Change of Computer Facility
- Large scale computer to Linux PC and 

Windows 
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Comparison : NRDF and EXFOR
NRDF

¥¥BIB,1[54;
D#=D1829;
TITLE=/Measurement and calculation of

radioactivities of spallation
products

by high-energy heavy ions/;
ATH=(H.YASHIMA'1', Y.UWAMINO'2', 

H.IWASE'1',
H.SUGITA'1', T.NAKAMURA'1', 
S.ITO'2',
A.FUKUMURA'3');

INST-ATH=(2JPNTOH'1', 2JPNIPC'2', 
2JPNIRS'3');

REF=RCA;
VLP=91(2003)689;
¥¥EXP,1[54;
ACC=SYN;
INST-ACC=2JPNIRS'8';
/* '8' HIMAC facility */
DET-PARTCL=GAMMA;
DET-SYS=(HPGE'9',IC'10');

EXFOR

BIB                  9         13
TITLE Measurement and calculation of

radioactivities of spallation
products by high-energy heavy 

ions
AUTHOR (H.Yashima, Y.Uwamino, H.Iwase,

H.Sugita, T.Nakamura, S.Ito,
A.Fukumura)

INSTITUTE (2JPNTOH,2JPNIPC,2JPNIRS)
REFERENCE (J,RCA,91,(12),689,200312)
PART-DET (DG)
FACILITY (SYNCH,2JPNIRS) HIMAC

facility
DETECTOR (HPGE)

(IOCH)
STATUS (APRVD)
HISTORY (20040408C)

ENDBIB              42          0

Translation from NRDF to EXFOR

N2X (NRDF to EXFOR) translator 
system

Developed by Prof. M. Chiba

Fortran 77+PL/I+ADABAS (Data Base Manager)

Structure of NRDF and EXFOR
NRDF: Field = Value

DET-PARTCL=P;

EXFOR: Information Identifier & Value 

PART-DET    (P)
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Problems in translation (I)

Code scheme of physical quantity
A NRDF code corresponding to many EXFOR codes

- Example 1 (Branch): 
NRDF: SIGMA
EXFOR: ,SIG? CUM,SIG? IND,SIG? PAR,SIG?…

- Example 2 (Particle considered):
NRDF: DSIGMA/DOMEGA/DOMEGA
EXFOR:,DA/DA,P/P?  ,DA/DA,A/A? ,DA/DA,P/A?...

Problems in Translation (II)

Coded information not in NRDF:
REL-REF, MONIT-REF, RESULT, DECAY-DATA,
DECAY-MON, METHOD, ERR-ANALYSIS, …

… Add code by hand after automatic translation

Physical quantities not in EXFOR:
Optical potential, High energy data (RHIC), 
Hyper nuclei, Spectroscopic factor, …

… Write CP-Memo or put NOSUBENT?
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Procedure with NTX system

1. Compilation in NRDF (Students)

2. Translation to EXFOR (Secretary)

3. Add and correct translated file by 
hand  (Professors?)

NTX systemNRDF file EXFOR file

Corrections
Input

Solution in new input system

Give information in meta file
It contains all information for NRDF and EXFOR)

Translate meta file to both formats
1) Meta files are loaded into the system.
2) System outputs NRDF & EXFOR 

simultaneously.

Meta file

NRDF file

EXFOR file
Input

- 45 -



5

Example of input form

Physical Quant.
Two codes are given
for NRDF and EXFOR

Target, Projectile,
Outgoing particle (Process),
...
Same codes are used
by NRDF and EXFOR

Example of meta file (I)
################################
# id/in/ic: institute
################################
id: 0: 3
id: 1:2JPNKYU                               <= Institutions of authors (NRDF and EXFOR use same code)
id: 2:2JPNKIT
id: 3:2JPNTKS
in: 0: 3
in: 1:Kyushu Univ., Fukuoka
in: 2:Univ.of Occupat.and Environmental Health, Kitakyushu
in: 3:Tokushima Univ., Tokushima
ic: 0: 3
ic: 1:Department of Nuclear Engineering     <= Free text comments on Institute codes (Common in NRDF and EXFOR)
ic: 2:none
ic: 3:Faculty of Integrated Arts and Sciences
################################
# re: reference
################################
re: 0:34
re: 1:Possible contribution of a highly excited collective state to proton-nucle
us multistep interactions at 300 MeV <= Title (can be used in NRDF and EXFOR)
re: 2:To achieve a more comprehensive understanding of spallation reactions
re: 3:J
re: 4:PR/C                                  <= Reference (NRDF and EXFOR have same code schemes for references)
re: 5:Physical Review C
re: 6:64
re: 7:1
re: 8:200107
re: 9:011601
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Example of meta file (II)
################################
# rc: reaction
################################
rc: 0:71
rc: 1:none
rc: 2:P
...
rc:65:XSECTN                       <= Physical quantity code for NRDF
rc:66:none
rc:67:CUM,SIG                      <= Physical quantity code for EXFOR
rc:68:none
...
################################
# ta: target
################################
ta: 0:16
ta: 1:X
ta: 2:none
ta: 3:ELM
ta: 4:none
ta: 5:SLD                          <= Physical form of target (Code in NRDF, Free text in 

EXFOR)
ta: 6:none
ta: 7:X
ta: 8:none
ta: 9:SELF

Code in meta files 

PRE,FY
,PY,DA,TT/IPA

FISSN-YLD
TTY

C) Different,
not convertible

(-> Sol.target)
ACTIV

SLD
(Activation<-)

D) No dictionary in 
NRDF (or 
EXFOR)

(-> CYCLO)
(-> SCIN)

CYC
SCT

B) Different,
but convertible

(= 1USABNL)1USABNLA) Same

EXFORNRDFCategory

(We must input codes without brackets to meta file.)
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Advantages (I) 

Compilation without dictionary, manuals …!

Advantages (II)

Checking program runs 
automatically!
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Advantages (III)

Numerical data are visualized 
automatically!

Requirements

Language: perl + javascript
Software :  Apache

gnuplot+chex (optional)
Dictionary: NRDF

EXFOR TRANS
EXFOR DANIEL 

(optional)  
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# of input (new references)

2004: 432000:  121995:   61991:  19

2003: 731999:   91994:   01990:   8

2002: 751998: 311993: 261989: 17

2001:   01997:  01992: 291988: 33
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Search and Plot System for 
EXFOR and JENDL,“SPES”

Takuma Suda
Masayuki Aikawa
(VBL, Hokkaido Univ.)

and
Naohiko Ohtsuka
(JAERI)

System

Functions

Prospects
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System

Browser
Web
Server
(Apache)

CGI
(Perl)

RDBMS
(MySQL)

JavaScript

Server

Search
& Plot

Display

Graphic
(Gnuplot)

Search

Plot

SPES Web Page
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Preparation for Search

• Semi-Automatic Transformation by 
using Perl Script

1. EXFOR ⇒ CSV

– EXFOR files
– Dictionary files(TRANS, Daniel Archive)

2. CSV ⇒ Table Records(MySQL)

EXFOR ⇒ CSV(1)

EXFOR files(entry 1-9,A-)

AUTHOR
“E1799001”,“ “,“S.”,”MICHIMASA”
“E1799001”, ….

……………
INSTITUTE
“E1799001”,” “,”2JPNTOK”,””

……………
SF1
“E1799002”,” “,”12-MG-24”

……………
……

……………

Perl
Script
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EXFOR ⇒ CSV(2)

24.2
"ANG-NRM","Angle at which ……","","“
"E-LVL-NRM","Level Energy ……”,””,” When a partial …”

……………
24.3
"DATA","Value of Quantity ……”,””,””

……………
36.1
"(CUM),SIG","B","Cross section …”,”…”,””

……………
……

……………

Dictionary Files(TRANS, Daniel archive)

Perl
Script

dictionary24
+--------------+--------------------------------------------------
| code           | expansion                                    
+--------------+--------------------------------------------------
| ANG-NRM    | Angle at which normalization was made
| E-LVL-NRM  | Level Energy Used for Normalization     
|   …………………………………………………
+------------+----------------------------------------------------

author
+----------+-----------+---------+------------+
| subentry | bdpointer | first_n | last_n |
+----------+-----------+---------+------------+
| 10001001 |           | R.W.    | HOCKENBURY |
| 10001001 |           | Z.M.    | BARTOLOME  |
|   …………………………………………
+----------+-----------+---------+------------+

24.2
"ANG-NRM","Angle at which ……","","“
"E-LVL-NRM","Level Energy ……”,””,””

……………
36.1
"(CUM),SIG","B","Cross section …”,”…”,””

……………
……
AUTHOR
“E1799001”,“ “,“S.”,”MICHIMASA”
“E1799001”, ….

……………
SF1
“E1799002”,” “,”12-MG-24”

……………

CSV ⇒ Table Records

Perl
Script
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Functions

Listed by accessing database
of EXFOR dictionary

Listed by accessing database
of ENDF dictionary

EXFOR search

ENDF search
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Display of List

• Access to MySQL server
– The list of EXFOR and ENDF code is 
loaded from MySQL server.

– List is automatically updated if 
MySQL records are changed.

Retrieval Options

• Experimental Information
– Target(SF1),Projectile(SF2),Process(SF3),Product(SF4
),Energy of Projectile

• Physical Quantity
– Individual SFs : SF5, SF6, SF7, SF8
– Classification by Category (Based on Daniel Archive)
– Direct input of EXFOR (e.g., POL/DA,,ANA)

• Bibliographical Information
– Author, Journal, Publication year, …

• Other options
– subentry、Data Headings, Number of list to be 
displayed

necessary for plot
(X-axis and Y-axis)
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Total number of data acquired

Results are ordered by reaction field.

First author and
reference code

Data are plotted for marked checkboxes.

Links to EXFOR file corresponding to subentries

Bibliographical section
and data section are
combined.
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Retrieval

• Display of Result
– subentry, reaction, first author, 
reference

– ordered by reaction
– Links to EXFOR files

Upload Form

Input Form
Links to numerical data

Download Data and Script
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Input Form

Upload Form

Plot

• Using “Gnuplot”
– Choice of Title, Name of Axes, Range of x and y, …

• Access to Database
– Adjustment of unit irrespective of individual 
dimensions used in EXFOR files

– Links to numerical data
• File transfer via CGI

– Input of numerical data by hand
– Upload of numerical data
– Download of figure by “png”, ”ps”, ”eps”, & ”pdf”
format

– Download of data and plot script

- 59 -



10

Prospects

Future Developments

• Cross-Retrieval from various 
database; EXFOR and …
– JENDL, NRDF, …

• Cross-Plotting of Evaluated and 
Experimental Data

• SPES will be completed in 2006.

- 60 -



11

PENDL

PENDL will be combined with SPES!
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GSYSGSYS
Development and usage of 
a software to read-in and 
digitize the graphical data

K. Arai12, A. Minoguchi1, N. Otuka3 and K. Naito4

1 Meme Media Laboratory, Hokkaido University
2 Institut d’Astronomie et d’ Astrophysique, Université Libre de Bruxelles
3 Nuclear Data Center, Japan Atomic Energy Research Institute (JAERI)
4 KBMJ, Inc. Engineer

A quarter of the amount of the data kept 
in NRDF(Nuclear Reaction Data File ) is 
obtained by digitizing the graphical data. 
It is necessary to use a good system 
which can be operated easily by anyone 
and read-in the numerical data precisely. 

GSYS
(Graphical data digitizing system 

developed by Dr. K. Arai)
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Features of GSYS
OS-independent software
Users can operate using mouse and 
keyboard
Anyone can digitize the graphical data 
easily and precisely.

“GSYS” is the Java application software with 
advanced GUI (Graphical User Interface) 
toolkit, AWT (Abstract Window Toolkit).

Features of Java
traditional programming language

source code
for Windows

source code
for Macintosh

Windows

Macintosh

×
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Features of Java
Java programming language

source code

Windows

Macintosh

Features of Java
traditional programming language

source code

interpreter

source code

compiler ××××
××××

machine code

run

translate source code 
into machine code

convert and execute 
each line of source code

depend on OS
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All developers can share 
the same source code.
All users can use
the same byte code.

Features of Java
Java programming language

source code
(＊＊＊.java)

××××
××××

byte code
(＊＊＊.class)

compiler

(javac tool)

and etc…

interpreter
for Windows

interpreter
for Macintosh

interpreter
for Solaris

Java Virtual Machine (JVM)Write Once, 
Run Anywhere.

Java system 

Operating System 

source code
(＊＊＊.java)

byte code
(＊＊＊.class)

Java2 SDK 
(Java2 Software Development Kit)

Java API(class library)
JVM

compiler ・ debugger

byte code
(＊＊＊.class)

Java API(class library)
JVM JRE

(Java Runtime Environment)

For Windows, Solaris and Linux,
Java2 SDK and JRE are available 
from java.sun.com.
(Sun Microsystems web site)

For Macintosh, Mac OS X includes
the full version of Java 2 SDK.
For the Classic Mac OS, SDK and
JRE are available from   
developer.apple.com/java.
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Features of AWT

AWT is OS-independent GUI toolkit for 
Java. 

AWT is designed to provide a common 
set of GUI design tools that work on 
various OSs.

Frame

GUI programming by AWT
Components: Anything that can be put onto 
user interface including components like 
windows, buttons, check boxes, dialog boxes, 
lists, menus, scrollbars, and text fields. 
Container: A component that can contain 
other components : panel, dialog boxes, 
standalone windows.

Canvas Panel
Button

Listbox

Some components can 
handle the event (like key 
press and mouse click).
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Main frame of GSYS (Windows2000)

main panel
(Canvas tool)

information panel
(Textfield tool)

control panel
(Button tool)

GSYS running on two different OSs

Windows 2000 Vine Linux 3.0
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How to use GSYS

Install Java system.

Download GSYS class files.

Prepare image files. 
( PNG or GIF or JPEG files )

Input the command “ java Gsys ”.

Keys and Buttons

OData (call data output 
window) ↓

-F (zoom out a loaded 
picture) 

F1X err(sy)
(symmetric X error bars) RR.F (restore default 

picture size) 

F2X err(asy)
(asymmetric X error bars) AAd (add the data) 

F4Y err(asy)
(asymmetric Y error bars) VMo (move the data) 

F3Y err(sy)
(symmetric Y error bars) MMa (mark the data

EscRem (remove the data) ↑
+F (zoom in a loaded 
picture) 

KeyButtonKeyButton
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Future issues
Adopt the new marker

cross(×) or asterisk(＊)

Image skew correction

X

Y

X

Y

Future issues

Load the data file and plot the data 
points as markers on an image to 
compare the data points in the data files 
with those on an image visually.
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Future issues

AWT → Swing
・Swing is the new GUI toolkit for Java 
・By using Look and Feel plug-in    
provided by Swing, a GUI designed on 
one OS would look similar when it is 
displayed on another OS. 
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