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Otto Schwerer氏を囲んでの核データシンポジウム報告

Report on NRDF Symposium with Dr. Otto Schwerer 

北海道大学知識メディアラボラトリー

大林由英

1vleme Media Laboratory， Hokkaido University 
Ohbayasi， Yosihide 

abstract 

Jnpan Charged Particle Reaction Data Group (.1CPRG) invited Dr. OUo Schwerer， 
Nuclear Data Section (NDS)， Intemational Atomic En町gyAgency ( 1AEA)， under the 
ausp'回 sof theおreignresearchers r配 elVlngsyst田nof the Meme Media Laboratory， 
Hokl也idoUni刊目ity. Main pu中回目。fhis invitation are， lmd町standingthe role and 
activities of NDS， Nuclear Data Center Network activities and EXFOR (Nuclear 
Reaction Data Exchange Fonnat) database and pursuing cooperative work on the 
conversion of the NRDF (Nuclear Rcaction Data File) forrnat files to EXFOR files. We 
have aimcd to enforce the responsibility of JCPRG for the compilation and the 
dissemination of血edomestic charged particle nuclear reaction data worldwide 
During his stay， we held a symposium in order to山崎 the山 vep岬 oses.1n this 
report， we have shown all reports pr田 entedat也es戸nposium011 Oetober 7， 2001， at 
Meme Media Laboratory， Hokkaido University 

2000年9月初日より ヶ月間、日本荷電粒子核反応データグループ(JCPRG)では、北海
道大学知識メディアラボラトリーの外国人研究者招鴨制度のもと lAEA(国際原子力機関)核
データ部のOttoSchwerer博士を招鳴し rOtto Schwerer氏との核データワークショップ』
と題し共同研究を行うこととなった。

本共同研究の出発点と して¥0月 7日に行ったシンポジウムでは、以下lz付記するシンポジ
ウム案内文にもあるように1.Schwerer氏による lAEAを中心と した核データ活動の紹介，
2 この一ヶ月の共同研究活動方針の確認が行われ、その後約一ヶ月間の活動の方向を定め、

核データ活動に対する理解を深める絶好の機会となった。

本稿はこのシンポジウムの報告を講演者の発表原稿の掲載という形で行うものである。
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O性oSchwerer氏を囲んでの核デ-9シンポジウムのご案内

時 10月7日(土)09:30 -17:30 
場所北海道大学知識メディアラボラトリー二階コラボレーション研究室(西側)

9月29日からの一ヶ月間、日本荷電粒子核反応デーヲグループ(JCPRG)では、
北海道大学知識メディアラボラトリーの外国人研究者招聴制度のもとに

IAEA(国際原子力機関)核データ部の OttoSchwerer氏を招聴し、 10110 
Schwerer氏との核データワークショップ」と題し共同研究を行う運びとなりま
した。

つきましては上記日程および場所においてシンポジウムを開催することとなりました

のでご案内いたします。

本シンポジウムの目的は大きく次の2つとなります。

1. Otto Schwerer氏による IAEAを中心とした綴データ活動の紹介

核反応や核梅造など原子核理論研究者にも必要であろう情報の収集、管理、

公開の任務を、IAEAを中心とした国際的ないわゆる核データ活動は担っていま
す。氏には、その核データ活動の概要や、実際にどのような情報が現在サービ

スされているのかなどのお話をしていただきます。実際に会場でPCを数台用
意し、氏の紹介したデータベースサービスの利用を試すことができるようにす

る予定です。

2この一ヶ月の共同研究活動方針の確認

今回のワークショ ップの目的のーっとして、JCPRGが独自のフォ--y.:;卜を
用い収集しています圏内の荷電粒子核反応デーヲの、国際核反応デ-:$1交換フ

ォーマット(EXFOR)への変換の作業の効率化と相互の情報交換にあります。そ

れを含めてこの一月の活動の方針の全体での確認を取る意義をこのシンポジウ

ムは持っています。

特に原子核物理学の若い院生の方身には1)の核デ一世サービスの紹介などは勉

強になるのではないでしょうか?当日は会場内にドーナツ、コーヒ一、フルー

ツ等適当な飲食もできるようにし、休憩や昼食も会場内で済ませられるように

する予定です。設置予定のPC等を用いたデ-:$1ベ スサービスを皆さんに休
憩時間等に利用してもらい、それを元に自由な議論の場を提供できればよいと

考えております。また夕方には氏を交えた歓迎会を計画しております。皆様お

忙しいとは思いますが歓迎会をも含め是非御参加下さい。

会場についての注意事項
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-知識メディアラボラトリーの位置は

http://www.meme.hokudai.ac.jp/map.htmlをご参照ください。

建物の写真は三主主

・当ラボラトリー入り口!ま終日カードキーによってロックされており部外者は

そのままでは入館できません。

会議中は入りロイン告ーホンにて内線 7258番を回していただければ中から

お迎えによがります。

-一部を除きラボ内lま禁煙となっております。お煙車をお吸いになる方は一階
の喫煙エリアをご利用くださいa

プログラム

午前

09:30-09:45田中ー 北海道大学名誉教授

09:45-10:00岡本浩一 日本大学文理学部講師

1 0:00-11 :00 Otto Schwerer IAEA核デー哲郎

11 :00-11 : 1 5 Coffee break 

11:15-12:00千葉正喜 札幌学院大学

12:00-14:00 Lunch Time 

午後

14:00-15:00 Otto Schwerer 

15:00-15:15 Coffee break 

15:15-16∞能登宏 北星学園大学

16:00・16:15Co仔'eebreak 

『シンポジウム開催にあたってJ

r Otto Schwerer氏紹介」
「講演その 1J

rN2Xシステムレビュー」

「講演その 2J

rNRDF辞書レビューJ

16:15-17:15 Pos也ocシステム開発レビュベ20min.x3) 

近江弘和北海道大学知識メディアラボラトリー

大林由英北海道大学知識メディアラボラトリー

升井洋志北海道大学知識メディアラボラトリー

17:15-17:30加藤幾芳 北海道大学IJCPRG管理運営委員長「おわりに」

18:00-Welcome party rファカルテイJ、ゥスエンレイソウJIこて
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Opening Addr田S

Ladies and Gentlemen， 

1 ¥vould like to extend mv wann welcome to Dr. Schwerer， Iv1r.Okamoto皿 dthe other all 

partIclpants 

Our data-base activity started from 1974 as a branch of the big project on informalics. Prof. 

OoiZllmi岨 d1， as a member of由eCouncil， gave a proposal at the Science Council of Japan in 

1973. It"拙 happyour proposal ¥..vas realized only one ye町 after

1 attempted to dcvelop a nev .. '田tricvalsystcm 田 aproblem of the proposal It was 

asentence-retrieval system by two kinds of key ¥vord， where出emal1y documcnts ¥verc storcd A 

student in graduatecourse could ¥vrite his comprehensi、ereport of nuclear three-body force in a 
short period using this 5)引em. Many persons of the project had llluch interest in my new 

日trievalsystemヲ becausethcy had thc impression that血cinfoffilation retricval was just same as 

doclUllent retrieva1 

Afler 1 proposed the sentence-retrieva1 system， 1 beat my brain to make a giant retrieval system 

for the nuc1car rcsearch work by combining 1¥¥'0 kindsof the retrieval systems. sentence-relrieval 

system and nuclear data-retrieval system. But吐leplan v，'as unrealistic. Thc activity of thc 

developing group of sentenceィ'etrievalsystem gradually decreased， because a11 the member of the 

group were excellent nuclear physicists and ¥vere ve丹.'much busy in their own research work 

Furthermore， much moncy was necessary in making thc sentence-retrieval system. As a result of 

this s血 at10nヲ theactivi守 continuingtill now w出 on!-ythis datu activity and also this data-activity 

ha、.'ebeen continuing holding research aspect for a long time 
We would like to talk about two points for our data activity. Firstly 1 ¥vould like to appreciaもe

the organizing efforts of IAEA. As well known， thequantity of nuclear data is huge. On 1.he other 

hand， resultant da阻 qu阻 11ly皿adeby our group is not so much in evcry 拘置 Thisgap somet1mes 

gives us discourage for the hope of continuing our data activity. The situation might not bc 

changed even正 thedata qu岨 titywould be increased by tcn times. IAEA has been continuing 

m品cingefforts to organi呂田Jrdination皿d∞operationof CPND network， which has brought the 
global network Sy叫emof血eproduction皿 dthe use of CPND. 1 would like to 出回目白atthis 

IAEA'seITort supports our activityおrlong timc. The support h田 helpedto make our ¥vork 

continue for long time 

Next 1 would like to express my opinion on the data】baseactivity. The members of the big 

project started in 1974 had expressed less interest at the beginning田d出eaudienses wre not so 

many even m 出
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Introduction to the IAEA Nuclear Data 

Section and its Services 

Dtto Schwerer 

Nuc/ear Dαta Section 

Intemational Atomic Energy Agency 

Vienna， Austria 

Outline 

l-Introduction to IAEA-NDS勺

2 -Nuclear Data Centers Networks 

3 -Overview of Nuclear Data Libraries: 

3.1 -Nuclear Structure and Decay Data 

3.2 -Nuclcar R巴actionData 

4守 ACloscr Look 00 EXFOR 

ホ)For a detailcd report on the NDS activitics， see M.A.Lone and 

D.W.Muir， rcport INDC例DS)-414(July 21即日)
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The Mission of NDS 

• Th巴NuclearData Section (NDS) carries out 
the IAEA activities conceming development 
and dissemination of nuclear and atomic 

data for applications 

• In addition， NDS is involved in Technology 
Transfer activities to assist scientists in 
developing countri回

Structure of NDS 

• Activities 

一DataCentcr Activitics 
Nuclear Data ImprovementIDevelopment 

Technology Transfer 

A加micand Molecular Data Activities 

• Groups (“Units") within NDS 

Data Center Unit 

Data Development UniL 

Atomic and Molccular Data Unit 

-Computer Unit 

• 18 5taff (of about 2000 of whole IAEA) 
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Position within IAEA 

• Deparlmcnls of IAEA 

Nuclcar Encrgy 

Nuclear Safety 

Nuclear Sciences and AppIications (NA) 

TcじhnicalCo-opcration 

Safeguards 

-Management 

Divisions within NA  Department 

Human Health 

Physical and Chemical Sciences (NAPC) 

Agency Laboratoric雪(Monaco，Vienna， Scihersdort) 

NuじlearTechniques in F四 dand Agriculturc Uoint with FAO) 

• Olher Sections within NAPC Division: 

Physics， Chemistry， Isotope Hydrology 

Data Center Activities 
• Compilation 

Compile new data (neutron-induced) in EXFOR and CINDA 

Kecp mastcr til田 incouperation wilh other centers 

Col1ect evaluated and specialized lihraries for users 

• Onlinc and Off-line data services with particuJar emphasis 

on meeting the needs of deveJoping countries 

WWW: http://www-nds.iaea.or.at 

Telnet ("NDIS ~ Nuclear Data Information System") 

-FTP 

omIne (CD-ROM， documcr】ts，retricvals) 
conlacl e-mai1 services申iaeand.ia同 or.at

In 1999ヲ 16300specific WWW re加evalsand 2200 Telnet 
retrievals were performed by our use日，and 2300 off-line retrievals 

were performed for them 

• Dala Center Nclwork Co-ordinalion 
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Data Development Activities 

• Main me氾hanism:Co-ordinated Research Projects (CRPs) 

4-10 pa此icipatinggroups， duration 3-5 years 

-Research contracts， research agreements 

Research co-ordination meetings 

Objectives: concrete product， usually a database 

Rcsults (data and documentation) made available (TECDOC， Wcb， 
CD-ROM) 

. Other mechanisms: Advisory Group Meetings (AGM) 

• Special long-term project: FENDL， was produced with a 

series 01' thematically linked AGMs 

Recent Coordinated Research Projects 
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Technology Transfer Activities 
• Technical Cooperation Projects 

Latin Americ師、1irr町 Servcr"Project 
Started operation al IPEN， Sao Paulo， Brazil in February 2000 

Ghana Project: installed“MinI-data center" on WinNT workstation 
(part of a Jarger TC pr句cct"UtilizalIon of Ghana Research 
Reactor-l ") 

Workshops 

Bi-annual workshops on“Nuclear Rcaction data and Nuclcar 
Reactors: Physics， Dcsign and Safety" at rCTP Triestc， Italy (3 
附 eks)(a11 evcn ycars) 

一ICTPworkshops on Nuclear Data for Science and Technology 
(odd years，日veralwccks) 

• 1999: Medical Physics 
• 2001: Accelcrator Driven W品 teIncineration 

Workshops 00 Online Nudear Data Services (1997，1999) 

一、Norkshopon Linux for Nuc¥ear Data Computation 00 PC (1999) 

Atomic and Molecular Data Unit 

• Datab節目 forfusion energy and olher plasma 

research and other applications 

• Separate database s巴円巴r(AMDIS) 

Numerical data: ALADDIN 

-Bibliographic data: AMBDAS 

・Publications，e.g. CIAMDA 

• Separate activity und巴rNDS organisational unit 
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2. Nuclear Data Centers Networks 

Nuclear data 

• describe properties of atomic nuclei and th巴
fundamental physical relationships governing 
th巴irinteractions 

• characterize physical processes underlying all 
nuclear technologies 

• Examples: cross sections， half-lives， decay 
mod巴sand decay radiation properties， 

y-rays from radionuclides 

• Scope: all 85 natural elements with 290 stabl巴
isotop巴sand more than 2500 radionuclides 
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Applications of nuclear data 

• Energy applications 

一Fissionpower 
← Fusion reactor technology 

• Non-energy applications 
N uclear medicine 

MateriaJs analysis拍 dprocess control 

Safeguards 

Radiation safety 

Waste management 

-Environmental research 

Basic research (e.g. nuclear astrophysics) and education 

Nuclear data centers 

• organize collection and distribution of nuclear data on 
a world-wide scal巴

• ar巴involvedin叫1stages of data preparation between 
measurement and application: compilation， review， 

evaluation， proc巴ssing，distribution 

• Th巴workof int巴mational，regional and national 
nuclear data cent巴rsis co-ordinated by thc IAEA in 

two specialized data center networks [or maximum 

effici巴ncyand work sharing 
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From巴xperimentalnuclear data to applications 

Laboratory ---> Data Centerー今User

Data 
&0町'P副ation

Theory 

Cod~$: ECIS町
GNASH， 

Evaluation 

Llbrarles: ENDFIB-VI 
ENSDF 

Processing 

Codes I Libr~ies 
NJOY思WIMS

Applicat旧n

Nuclear Data Centers Networks 
Nuclear Reaction Data Centers 

Networ匙

ー IAEA Nuclear Data Section， 
Y ienna， Austria 

OECD NEA Data Bank， Paris， 
Franι℃ 

- U.5. National Nucle3r Data 
Center， Brookhaven可USA

Ru田ianNuclear Data Centers， 

Obnins永ar吐Moscow，Russia 

China Nuclear Data Centerサ

Beりing，China 

J舗paneseNuclear Data Center， 
Tokai， Japan 

Additional co-operating specialized 
町 nters(Russia， Japan， Hungary， 
Ukraine， USA) 

Nuclear Struc加reData Centers 

Network 

IAEA Nudcar Dala Section， 
Vienna， Austria (Co-ordination) 

U.S. Nalional NucIear Dala 

Center， Broukhaven， USA 
(Master database) 

17 data evaluation centers in 
USA， Russia， Ncthcrlands. China， 

France， Japan， Kuwait， Belgium， 
Canada， UK 

Data dis必ellUmdioncenters 
(lAEA， OECD-NEA， USAサ
France， Swcde泊)
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Web addresses of main dissemination c巴nters
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'" lAÊ  Nudear Dala Sピc1l0n咽 hllp:llwww-nd吊回目。r.al Reaction dala. st円JCturcand 1，¥1 九 memb山.，Ul己日

v，巴'"‘ Au，lria
《dO叩mEC仰yDdtu XatEapA rromDgraalmk a B叶avnkough 

with 'p巳cialemphasi.¥ 
00'己下出loping
n 

hl(p:llwww.nndじ hnLgnv Rea"lion dala. ，lrUC!UIC and USA. Clnada 

" OLCD NEj¥口alasank， Issy hup:llwww.n己a.îrlh(ml/da(ab~nll Rcact;on dat~， ，truolme and UEC[) m~mbcrSla lC& 

Ie.， -Müuli田au_~. Fr叩出 d巴C孔uyatmlaz LL EOEB IMltr 

Russaan NatotcdhLafnr I}aotw a cR eU nter-『 hイCttcpnftIEdI ripon『tP11hFo1tmonRutlcslctdat『d1t7rxJcrn己m，D，阻 Rcaction dalx ""品目a
()hn;n_，~見C()W . K"'."

| CBeht E目川"川】E肌"'【じ~hi凶"柚a R~aClion dalu China 

L，OlO[lC Proien， U己rk~jピy hl1p:llisOlOp巴"_lhJ_r，，¥'lis(){o[ICsl Stmclur己 "ndd~c"y d川a

1l3l ctHpVaG礼"目nepErIl河ow1cPthICyJSICS『 lLllEd h!\p:llnuçjcardala.nuçl~~r.ju.s"'nucleardalal Struι'"'巳 andd~ça，' dala 

AlOmic Ma" D叫ぬ仁C刊にγ唱 hltp:llc品TlWWW可n2p3.rrl出，，<1<:1 ~\r"CIUr" and d""av dalu 

Major Nuclear Data Centers 
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3. Overview of Nuclear Data Libraries 

Nuclear Data Types: 

制
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• Nuclearr巴actiondata 
• Nuclear structure and 
decay data 

Nuclear Data Libraries at IAEA 
• Most comprehensive collection of nuclear data librarie何
worldwide -enonnous value 

Mo問 than100 libr副:1es

• All data available free 01' charge to scientists in IAEA 11日目nber
sta!es， on informal 陀questor through Internet 

• Overview 
一白τndexofNuclear Data Libraries availab!e from thc IAEA Nuclear Data 
Seclion"， Report IAEA-NDS-7， ed. by H.D. Lemmel and O. Schwerer 
(August 1998)， see also 
ht伊ゾグ衿'Ww-nds.iaea. or.at/reports/nds -7. pdf 

IAEA Nuc1car Data Guide 
httpグivww-nds日/ea.oχα凶ぱ'g_intro.html

• Brief docurnentations of contents and/or fonnat for most 
libra口esare published in the IAEA-NDS-report series (some 

日portsand index IAEA-NDS-O available also online)， e.g 
fAEA-NDS-l: EXFOR， lAEA-NDS-lOO: ENDFIB-VI， IAEA-NDS-J36: MENDL-2 
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Bibliographic data: important examples 

CINDA (Computerized lndex of Neutron DAta) 

-Comprehensive bibliography to neutron reaction data 

1935 -present 

Published regularly as a book 

• NSR (Nuclear Science R買(erences)
Bibliographic database for low阻 dintcrmediate energy 
nuclear physics. Main bibliography for structure and decay 
data and for non-neutron 田actiondata 

1910 -present 

-Published regnlarly in thc journal Nuclear Data Sheetδ 
(Recent Rψrenceり

Another nuc1ear bibliography: INIS 

• INIS (International Nuc¥巴arInformation System): a 
multi-gigabyte general nuclear bibliography 

maintained by IAEA 

• Not specialized on nuc¥ear dataラnotmaintained by 
Nucl巴arData Section. Wide scopc， including r巴actor

technology， nuclear law， nuc¥ear medicin巴.
Occasiona11y useful for nuc¥ear data searches 

• Available through WWW  (license required， or through 
scientific library) or commercia1 CD-ROM 



－18－

N uclear Wallet Cards 
• Basic properties of ground and 

mctastabl巴states

• A vailable in s巴V巴ralformats: 

一Pocketbooklet (available from 
US-NNDC) 

WWW: (display of tables for 
each element) 

WWW as part ofNUDAT 
(interactive retrievals by various 
criteria) 

一Telnet:as part ofNUDAT， same 
functions as in WWW 

TtlUlt of ('ont..nい

・4盛旦
k ，むM
， T.c匹、団四叩
つ主主型巴三

コ忌組組盆山4士企i与

".uclear ¥、alletCards 
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NUDAT 
• User-friendly extract of most important data 
(for applications) from ENSDF， plus thermal 

neutron data (cross sections and resonance 

integrals) 

• Consists of 6 modules: 

-L巴vels/ Gammas / Lev巴Isand Gammas / 
WaJl巴tCards / Decay Radiations / Neutron Data 

• Available online through WWW  and Telnet 
Interactive retrievals by various criteria 

• PC version can be downloaded (PCNUDAT). 
(Superseding 1996 CD-ROM version “Nuclear Data 
and References") 
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NUDAT/ 
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Retrieval for 
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MIRD-“Medical Internal Radiation Dose" 

• Based on ENSDF， data processed with code 
“RADLST". Input: only nuclide selection 

• Output: Tables with intensities，巴nergiesand dose of 
all produced radiations， including X-rays， Auger 
electrons， etc.， and decay scheme plots 

• Output in HT恥1L1GIFor PostScript 

• NUDAT option “Decay radiations" provides similar 
function (table only) 

・“Advanced"or "custom" tables: use RADLST 
separately (available for downloading) 

MIRD Output 

(“Merncal Internal 
Radiation Dose") 

h酌<".t'<Y>"
，，，，，，，_"，，-"，，._ .f 

拘 1削"

.，似川

同叫U川岬抑 “ ，〆桝ザ耐〆 し叶ν，仲} 

"，，， ，，， ~，， ~"'， 

い'.-'蜘いι…
円払， ^" ，眠均，~， 栂
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MIRD Output 

(“Medical Internal 
Radiation Dose") 

S9Fe (44.503 d) 
3'2. ').0 

¥、円明 1駒山

Or 1"叫 /

一 #い十 M 

1、"， γ時

ム→
59Co(stable) 

Radiation doses in MIRD， NUDAT 

• MIRD and NUDA T calculate Equilibrium Dose 
Rates (“Dose") from ENSDF decay data 

• Units: M巴V/decay(MIRD)， 
g.radlμCi.h (NUDAT/Decay Radiations) 

• 1恥1eV/decay= 2.13 g.radlμCi.h 

• R巴ferenc巴:T.W.Burrows， The Program 
RADLST (documentation available online in 

PostScript) 
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ENSDF (Evaluat巴dNucl巴arStructure Data File) 

-“Master library" for structur巴andd巴caydata 
• International evaluation effort coordinated by IAEA， 
master file maintained by US-NNDC 

• Covers mass range 1 -266 

• Organized by nuclide; s巴veral“datasets" p巴rnuclide 

• Evaluations don巴formass chains (巴g.A=235)， published 
in journal Nuclear Data Sheets 

• Specia1 interna1 format 

• Standard output: Tables andlor plots (ASCII， PostScript) 

• Retrievals: full functionality only through Telnet， WWW 
int巴rfacehas (so far) limited options 

Evaluated Nuclear Structure Data File 
(ENSDF) 

Evaluations published in 
Nuclear Data Sheets 

'erived or related database: 
(with supplemcntary data 
and/or special display softwarc) 
Nucleur Wallet Cards 
NUDAT 
MIRD 

Table ollsotop凸
NU/JASE 

lsotope .Explorer 

Bibliography: NSR 
(Nuclear Scicnce Refcrcnces) 
Publishcd in special issucs of 
Nuclear Data Sheets 
(Recent Referellces) 
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UKr46 

ENSDF: Data sets for 82Kr 

Archival ENSDF D(lta Sets For 82KI 
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ENSDF: 
Table output 
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CINDA (Computer Index of Neutron Data) 

• Bibliography of neutron data (literature， inofficial 
publications， computer files); (私的， (下f)and spontaneous 
fission data also included 

• Entries primarily sorted by nuc1ide， reactionJquantity， 
laboratory; therefore separatc entrics for each measured 

reaction of one publication 

• Unique feature: all entries describing the same experiment 
are listed together (“CINDA blocks") 

• Extension of database to inc1ude charged-particle 
induced and (all) photonuclear reactions is under 

p問paratlO日 (2001ワ)
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CINDA products and retrievals 
• CINDA book 

Complete file contained in several 
volume匂e

• Archival 1935-1987 。voluml回)
• CINDA97 (1988-1997) 

• CINDA99 (Supplement to 
CINDA97) 

• Selective online retrievals through 
wv.明Tand Telnet. WWW  output 

with hyperlinks to EXFOR 

• Complete file on CD-ROM about to 
be released 

CINDA 
Retrieval 
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EXFOR 
• Unified computerized system (library and format) by 
which intemational， regional and national data analysis 

centers exchange experimental nuclear reaction data 

• Compilation and巴xchangecoordinated by lAEA 

• CSISRS = US implementation of EXFOR 
• Coverag巴iscomplet巴forneutron data (in particular up 
to 20 MeV) 

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

• More than 60 000 data sets， more than 3 million dala 
pomts 

More on EXFOR 

• Library contains numerical tables and structured abstract 
Wl由巳xperimentaland bibliographic informatio日

• Neutron data: bibliographic link to CINDA 
(non-neutron data will be added to CINDA in 1-2 years) 

• Main users 

Evaluators (EXFOR database is starting point for all 

evaluations) 

Appliεd users， if no evaluation availabl巴

-Anybody measuring or calculating cross section data 
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Access to EXFOR 

• Available for interactive retrievals through WWW  and Telnet 
( -Oll<巴reactionat a time) 

• CD-ROMwi出retrievalprogram (similar functionality as 
WWW庁elnet)

• 
• 
Complicated retrievals availablc individually on request from 

IAEA-NDS (diskett巴，tapιfile transfer， e-mail.printout) 

Output in various formats 

-Standard fonnat (EXchange FORmat) 

Computational formats for plotting岨 dfurther processing 

“Edited Iisting" (abbreviations expanded): on陪 questfrom IAEA 

Online plots for intercomparison with evaluated data 

EXFOR Retrieval 
(wv，明)

皿

" 

，. 
Plot for 65Cu(n，p) 
Comparison of 
cxpcrimental data 
with evaluation 官剛
from CENDL-2 ， 

" 
白

"' M 日

~，...;"場~lfïf~r!

:!jifEj 
" ~ 祖 自民

...担.V)
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ENDF (Evaluated Nuclear Data File) 

• ENDF-6: intemationally agreed format for巴valuated

nuclear r，巴actiondata (and related decay data). Used for 

m司orlibraries ENDFIB-VI， JEF， BROND， JENDL， 
CENDL， and others 

• ENDF/B-VI: Version 6 ofth巴U.S.nuclear data library and 

rel巴asedby NNDC Brookhav巴日

Contents: for summary see report IAEA-NDS-100 

Format Manual: IAEA-NDS-76 Rev.5 (1997) 
(=BNL-NCS-44945=ENDF-I02) 

Summary documentation of evaluations: 

BNL-NCS-17541， 4thed. (=ENDF-201)， 1991， with supplement 

(1996) 

ENDF/B-VI LibraηOrganization 
• ENDF/B-VI C.eneral Purpo岨 • Other sublibaries for: 
Library (neutron data 0-20 -Incident charged particles 

MeV， 320 materials from lH to (Addi針。即1materials added臼proton

99Es. Sept.1999 update: some materials 
sublibrary in Sept.1999 upd，αte) 

目的lded10 150 MeV) Decay data 

Basic file 
-Photo-atomic interaction 

-300 K point data file 
-Thermal scattcring law data 

-Fission product yields (neutron-
(Resonance parameters induccd and spontaneous) 
converted to cross sections) High-energy (up to I GcV)， 

• Subfiles for Stand，αrds， incident neulTons and protons， fcw 

Dosimetη， Neutron activαtlO凡
materials onl y 

Fission products cs data， • Kcpt scparately， to be requested 

Actinides cs data are included in separately (partly integrated in 

General Purpose file but田℃ online service) 

available separ巴ately
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Access to m司jorENDF libraries 

• Major libraries ENDFIB-VI， JEF， BROND， JENDL， 

CENDL avaiIabl巳onlinethrough Telnet and ¥¥市市f
(interactive， retri巴valby material， reaction and data 
type， en巴rgy)

• Various utilities for fil巴handling，plotting， 

pre-proc巴ssing:ENDF Pre-Processing Codes and 

Utility Codes， available for downloading 

• CD-ROM (libraries姐 dcodes)， only from IAEA 

(WINENDF) 

• Output: 

ENDF-fonnat (all definitions coded with numerical flags) 

ー Tableformat and plots available online 

ENDF File Structure 
“Sublibr訂y"determines incident particle and basic data type 

(ncutron data， proton data， decay data，...) 

Hierarchical file organization: 

“Tape" (Unit of data release，向Jlsublibrary or update) 
• Material (MAT number， up to 4 digits) 

• File (MF number): Data category 
• Seclion (Reaction Type， MT number) 

lhuntmm川 1')
l=Gcncral infonnation 

2=Resonance parameters 

3=r，回 ctlOllCS 

4=allRular dis/ributions 

5=energy distribut，附"
o=energy削 gulardistributions 

8=dec可 daω
etc 

I"e削 E凹 l'ypenum出回(MT)
1=臼talcs 

16=(る2n;cs仕=projectiledep. 011 sublibraηj 

]02ニ(z，Iヴcs

103=(乙p)cs 

♂tc 
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FENDL-2 (Fusion Eva!uated Nuclear Data Library) 

• Result of worldwide effort coordinated hy IAEA 

• Aimed at fusion applications (ITER project) 
• Extensively tested， therefore recomrnended also for other applications 
• Sublibraries 
FENDL-FJ2.0: Transport: n-interactions， y-production for 57 nuclides; photon 
atom interactions for 34 e1emenls; basic dala as well as processed data for 
MCNP and mu1tigr仁upcalcs 
FENDL/A-2.0: Activation (636 nuclides， 110001同 ctions)
FENDL-C-2.0: Fusion (light charged-particle fusion reations) 
FENDLlD-2.0: Decay data for 2900 nuclides 
FENDL/DS-2.0: Neutron activation reactions from IRDF-90 

• Available for downloading from IAEA web pages and on CD-ROM 
47 directories， 810日les，1 Gbyte data 

MENDL-2and恥1ENDL2-P

(Medium Energy Nuclear Data Library) 

• Libraries for activation and transmutation (formation 
of radioactive product nuclides) at indennediate 

energies， for 505 stabl巴andunstable target nuclides 

between 26 Al and 21OpO， by Shubin et al.， Obninsk， 

Russia 

• Based largely on calculations 

• MENDL-2: Neutron-induced reactions up to 100 MeV， 

altogether 57500 rcactions 

・孔fENDL2-P:Proton-induced reactions up to 200 MeV， 

altogether 87000 r巴actlOns

• Availabl巴byFTP or off-lin巴
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Databases for Reactor Dosimetry 

• IRDF-90: Intemational Reactor Dosimetry File 
(Version 2 of 1993): Cross s巴ctionsfor ll<巴utron

dosimetry by foil activation， radiation damage cross 

sections， benchmark neutron spectra. Available for 
downloading 

• RRDF-98: Russian Reactor Dosimetry Fil巴.Cross 
sections and covariance data for 22 reactions， available 
for downloading 

• N乱1F同90:Neutron Metrology File. Tnt巴grateddatabase 
for neutron speclrum unfolding calculations (PC codes 

aud data)ーAvailable for downloading. 

N刷，-00
UISk1 
ciSkヲ
血三目
立当全
盛旦.2
山主主
d訪，7
dロ
些出

盛司臣
、“ 忌旧民'"嗣

一一一 '-w..，，%.，"j) If札口出止 L
Z思盟

NMF・90

Neutron Metrology File 

ne N~utron I.Ietology F l ~ 刺M'ふJ) ]:，21 s凶 irteQr"，edd，bb，se 'c刈
同氏阿川f開utror'opectllド凶uarK刈(凶陶"ザ G場。u凶lon:;11 ccn:>IlS 4 
'"州n:ooi"川酬lωde，.1Iのoc叩 付.， 納d，y，別問附仕l1ibr>ty
同芳則岬4叫O(>V"'"''丹li'e，.b "'I~JI c.匂"¥10'-'州 制"川"I<，k
n"Lircnll刷"，♂附 arlJl"巾erofu刷irjcωMfolμ“お叶「喝 and>.Ic油"'llr"，
Inputlr>J ，川内川命h

Ih ~ N~，4<~J 尽<11'1(00崎山111 '1 Tú，i lJ~' 

刷川・
Click山 '10downlold 

.omp...舗 eddi.ki胴""
lド'" 由主主1.，i ~色
刷訓j~_1凶1!也

げ'AYト& 坐民生三E宝生ι金坐Z
島引E巨E 坐也笠生皇



－34－

Data for Actinides and Fission Products 

• Neutron cross s巴ctionsfor actinides， fission product 

yl巴lds，and cross sections and decay data for fission 

products， are included in m句。revaluated neutron data 

libraries 

• Some speciallibraries 

-WIND and WIND-2・Forwaste incineration. Neutron cross 

sections for U， Np， PU isotopes up to 100 MeV. Proton data 
日or238U. Neutron activation data for 239pU up to 2 GeV. 

“Maslov" library: Evaluated neutron reaction data for Np， 
Pu， Am and Cm isotopes (1995-98) 

SGNucDat (Nuclear Data for Safeguards). Actinides and 

fission products data for sa島guards.Available on diskette 

and as handbook 

RIPL (Reference Input Parameter Library 

for Nuclear Model Calculations) 
• Result of IAEA coordinated project 

. Input pararneters for theoretical calculations of nuclear reaction cross 
sectlOns 

• Contents: 
Atomic masses and deformations 

Discretc levcl schcmcs 

-A verage neutron resonance parameters 

Optical model parameters 

Level densities 

Gamma-ray strength functions 

Continuum angular distributions 

• Available for downloading from lAEA web pages and on CD-ROM 
Dcscription available also as a handbook (IAEA-TECDOC-l 034) 
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A1ternative entry points 

• Same basic data are available online (or on 

CD-ROM) from various sources 

• Possible reasons for using altemative sources: 

-Better network connection to your location 

Different user interface 

• Possible problems: 

-Sources from outside the Data Centers Nettνorks 
may not always be fully up-to-date 

Some products available only commercia11y 

Altemative entry points: Examples 

• U.S. National NucIear Data Center (NNDC) 
http://www.nndc.bnl.gov 
Close cooperation with JAEA-NDS， simiJar WWW and Telnct serviccs 

・IsotopeExplorer 
Softwarc for intcractive access and display of ENSDF da旧，from Lawrence 
Berkelcy National Lab.(USA) and Lund Univ.(Swcden) 
http://ie.lhl.gov/iso白 pl!L叩旧:pl.htm(Windows vcrsion) 
http://www.pixe.lth品々 n叫f/(New cxperim. version without instal1ation) 
. K.A.E.R.I. Table of NucIides (Korea Atomic Energy Res.Inst.) 
Basic nuc1ear properties and CTOSS sections 
httpん匂tom.kaeri.re.kr/

• T-2 Information Service. Los Alamos， USA 
Nuclear Data Viewer and other services 
httpメit2.lanl.gov!data/data.html
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How to reference the data 

• Data obtained from databases of the Nuclear Data Centers Networks 

should be propcrly cited 

• Citation should include 

-origina1 source of Information and 

dalab出 e[rom which data were extracted (which may contain essential 

information not existing in a published articlc) with date ofretricval 

• Example: How to cite the MENDL-2 library 

YU.N. Shubin， V.P. Lunev， A.Yu. Konobeyev， A.1. Ditjuk， "Cross-scction data library 
MENDL-2 to study activation as transmutation of materials irradiated by nucleons of 
lllterm吋iateenergie~ぺ reportlNDC(CCP)-385 (lnternational Atomic Energy Agency， 
May 1995). Data Iibrary MENDL-2 rec四 vedfrom the IAEA Nuclear Data Section 

• Detailed citation guidelines for data retrieved online: 

-V. McLane， Citation Guidelincs for Nuclcar Data Rctricvcd from Databases Rcsidcnt at 
thc Nuc1ear Data Ccnters Network， Rcport BNL-NCS-63381 (July 1996). A、行ai1abJc
online in PostScript from htfp汐%相"v-nds.iat仏 or.at/nd:wub/documents/online/
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4. A closer look on EXFOR 

• EXFOR = EXchange FORmat 

• Started 1970 for neutron-induced reaction data， 1976 
extended for CPND and photonuc1ear data 

• Forerunners: NEUDADA (NEA Data Bank)， DASTAR 
(lAEA)， CSISRS (old version from USA， covered whoJe 
wor1d) 

• 1970: Exchange agreement (“Protoco1") between 4“core" 
centers (NNDC， NEA-DB， IAEA-NDS， CJD) -At that 

time data exchange between East and West was important 

function of IAEA 

• Today North-South exchange most important 

About the format itself 

• Still possib1e to define center-specific storage format and 
use EXFOR format for exch削 geon1y (NNDC calls their 

imp1ementation of EXFOR“CSISRS" but it is not vcry 
di百erent)

• Today， the center-specific format is 1argely defined by the 
choice of a dat，αbase system to kcep the master tile and 

(usually separately)岨“index"containing all parameters 
needed for retrievaJs -presently a hot topic among thc 

NRDC centers 

• Where does NRDF fit into this picture? (Not on1y question 
of fonnat but also of contents， scope， definitions etc.) 
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Can you see the punched cards? 

• EXFOR forrnat: 80 character records with sequence 
numbers in column 67-79， preceded by 6 data fields of 

width 11 

• Various output forrnats (or“user formats") available 
-Computational formats (for plotting and proc口sing)

• "Table" format，“Line" format (NNDC) 
• X4TOC4 (by D.E. Cullen) 
• ZVView (internal conversion for pJotting) 
“Edited listing" formals (betler layout， expansion of abbreviations) 

• XTEND (NNDC) 
• Outdated formats previollsly us口1at NDS and other centers 
• Meant fl町 printouts，but could be revived for better electronic 
outpuL 

What's special about EXFOR? 

l!' s the compi!ation philosophy 

• lt's work-oriented， not publication-oriented， therefore it is 
different from most bibliographic systems， not only 

because it contains numerical data 

• 1 entry = 1 experimental work 

• This usuall y corr口pondsto several (formal and/or 
inforrnal) references: a progress report， a confcrencc 

contribution， a laboratory report， a final publication 

All references describing one experimental work are 

collected first by the EXFOR compi!er. The entry then 
contains the latest available inforrnation extracted from all 

these references (e.g. experimental detai!s from infonnal 

rcporl with latest numerical data from final publication) 
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More on the specials... 

• For neutron data， the complete bibliography will be found in 

CINDA EXFOR may give under keywo吋 REFERENCE

el由cronly thc rcfcrence where thc llumerical data arc takcn (NNDC 
practicc)，or 

1ist thc complete bibliography 

• When possible， authors are contacted for approval 

• EXFOR entries are“live! 
Authors a日 encouragedto submit preliminary data to EXFOR (e.g. by 
private communication) because updating (with new data anωor new 
肥ferenc回)is a routine matter 

Even corrections aftcr final puhlications (po日iblypublishιd as 
“Errata" which arc hard to find in thc journals) arc no problcm 

Conclusion: an EXFOR entry has a value similar to a publication and 
sometimes is even mo田 up-to-date

• EXFOR = pre-digestcd experimental data 

EXFOR Retransmissions 
Because of its compilation philosophy， it is of greatest 

importance that corrected entries旺edistributed 

(“retr岨 smitted")whenever 

an additional reference helonging to the拍 mework is published 

the author submits a correction of his results， or withdraws them 

a mistake in the compilation is found 

• To trace any such corr巴ections，they are recorded in 2 ways: 

“AJter f1ags" in col.80 (intcrnal， for data centers only， not secn by 
thc usc四)

Bookkecping of changcs undcr kcyword HISTORY (cumulativc) 

• Unit of陀 transmissionis subentry (always together with 

subentry 1) 

EXFOR distribution tilcs between data centers 

(tr姐 srnissionfil回，“TRANS")usually contain botb new 

and corrected entries 
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Deletions 

• Entries or subentries can bc deleted if 
the daLa can be found in another place (moved， dup1icales) 

arc superseded by later data by the same author (cross-reference 
must be given) or are withdrawn by author 

-No deletion when other scientists say the data a田 supe四ededor 
wrong! 

• Always some core information of a deleted entry is kept， 
giving the reference and the reason of deletion 

Accession number will not be re-used for other data 

• Deletions must be 仕組問ultedin the proper way to make 
sure that the (sub-)entries to be deleted a田 removedfrom 

the mastcr files of all centers 

As close as possible to the publication 

• EXFOR entries are compiled keeping as much as possible 
the author's style (representation of data， units， etc.) to 

cnahle casy comparison with published reference and 

help avoiding mistakes in compilalion 

• Vcry impo口組t:correctly rep011 the refe回 nceand standard 
values the author used， do not replace with more recent 

data， so that later renormalisation is possitヲle

Standard cross sections 

Half-1ivcs， branching ratios! Do 110t misundcrstand EXFOR as a 
chart of nuclide.s! 

• If compiler believes that the data have a serious problem， 
this c副1be entered under keyword COMMENT 

(“Compiler's comment") or CRITIQUE. Clearly回parate

compiler' s opinion from reporting the author' s work 
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Structure of an EXFOR file 

TRANS (ce11ter-to-center exchange file) containing seνeral cntries of one 
basicηpc (neutron data or CPND or photonuclear dala) 

-ENTRY-]れりrk，identified by 5-digitαCceSSlOf1削岬lber(AN) 

• SUsENTRY -1品加 tahle，identified /;ゅ8-digitsuh-accessioll 
flumber (SAN = AN plus 3-digit flumber 001-999) 

Spec凶 1case: subentry 1: co附即11information for entη 

BIB section: bibliographic and other text information (codes 
and.free {，四t)
COMMON section: common par，αmetersfor ent円。r
suhentry 

DATA町ction:numerical data 

1 entry has betwεen 2 and 999 subenlries 

Subentry 1: BIB section (+optional CQMMON section for whole entry) 

Subcntries 2-999: BIB section + DATA section (+optional COMMON 

section for出issubcntry) 

The BIB section 

区eywords(col.l-11)， e.g.: REACTION， AUTHORヲ

REFERENCE， INSTITUTE， DETECTOR， METHOD， 

DECA Y-DATA， etc 

Codes (in parenthescs starting in co1.12) may contain 

actual BIH information (abbreviations frOIn dictionaries) 

a link to the COMMON or DATA seclion 

associated numericaI data (e.g. half-lives) 

• Free text， between cols.12-66 and following any coded 
information. This is plain English text and may be 

continued on any number of records 

• Record identification in cols. 67-79 

coI8.67-74 SAN 

-cols.75-79 sequenlial number within subentry 

(coL80 Altcration f1ag， data-center use only， normally blank) 
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COMMON and DAT A sections 
• 6 data fields each 1l cols. wide (cols. 1-66) 

• Each ficld is headed by a heading (EN， EN-ERR， DATA， 

ERR-1， MONITOR， etc.) and units (MEV， MB， etc.) 

・Upto 18‘'Iogical" fields allowed (if number of fie1ds >6， 
the“logical" record will be broken into 2 or 3“physical" 
問ωrds-this is a good example for the usefulness of a 

“pretty Iisting" program) 

• COMMON section: only 1 value per field. Successive 

fields are not integrally related with one another 

• DATA section: all entries in a record are integrally 

associated with an individual data point. Independent 

variables precede dependent variable冶

・“Pointers"may Iink pieces of information from BIB， 
COMMON and DATA sections 

REACTION codes 

• Keyword REACTION contains 

actua1 nudear reaction observed (subfields 1 -4) 

quantity mca~urcd (subfields 5-9). Not all subficlds need to be present 

REACT工ON (92-U-235(N，F) "S工G) a simple case 
REACT工QN (26-FE-56 (N，INL}26-FE-56，PAR，DA，G，LEG/RSD，DER工V)

not so simple 

SF 1: Target 

SF 2: Projectile. 0ニ nopr吋cctilc(nuclcar quantity， or spont. fission data) 

SF 3: Outgoing particle(s)町“pr田 ess"(e.g. TOT， EL， INL， F; X = production) 

SF 4: Residual nucleus (normally heaviest product)， may have日omcrcodc 

SF 5: Branch (e.g. PAR=partial， CUM=cumulati問)

Sf 6: Parameter (e.g. SIG=inLeg日1CS， DAlDE=double-diff. CfOSS section) 

SF 7: Particle considered (given if different什omSF 1) 

SF 8: Modi臼er(e.g. LEG=Legendre coeffkients， REL=relative dala) 

SF 9: Data type (Default=EXP) 
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Retrieval interfaces 

• Telnet (IAEA-NDS， NNDC): grouped quantities; one t町get
nuclide at a time 

• Web (lAEA-NDS， NNDC): similar functions to Telnet 

• Web (NEA-DB): somewhat more versatile， but restricted 
access 

• CD (IAEA-NDS-CD-07， Jan. 2000): similar to IAEA-Web 

• Ncw IAEA-CD (ExforIIl Access): Test version with many 
additional search possibilities 

• Data center internal retrieval software (openVMS) 
programs RETREV+COFFEE: used for oft1ir】euser requests 
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Sharing the work 

Compilation 

Neutron data: 4“corc" ccnters NNDC， NEAD-DB守NDS，CJD， 
with additional input from China， Ukrainc， 

CPND: JCPRG， CAJAD， NNDC. ATOMKl， VNlIEF， wiLh 
additional input hy othcr centcrs 

Photonuclear data: CDFE and some additional input 

• Detailcd agreements about exehange of TRANS files， 
communication of errors， corrections， etc 

• Communieation between centers by CP-memos 

• EXFOR dictionaries maintained by TAEA-NDS 

• EXFORm岨 ualsmaintained by NNDC 

• Substantial changes in dictionaries 01' manuals rnust be 
approved by NRDCs 

Literature on EXFOR 

• Short Guide to EXFOR， lAEA-NDS-l， Rev.7 (1996) by 
H.D. Lemmel. (Overνiew oj}'onna/， con/en/s and history 
jiJr users) 

• EXFOR Basics， BNL-NCS-63380 (TAEA-NDS却 6)
(2000)， by V. McLane. (Fonn.at descriptionfor users， 
αvailable in PDF formatj什'omIAEA-NDS web page.) 

• EXI<-OR Systems ManuaI， BNL-NCS-63330 (IAEA-
NDS却 7)(2000)， ed. by V. McLane. (F onnat manual for 
compilers and progrωnmers， aνailable in PDF fonnat 

from lAEA-NDS web page.) 

• LEXFOR， informal BNL-NCS report， ed. by V. McLane 
(Compiler's manual including physics d，ゆlitions)
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Problems 

• Flexibility of the format may cause some problems for 
the u日rand for proc出 singthe data 

DATA can be in any自e1d

Any units can be used (milli-eV， MeV， GeV， ...) 

Different representalions for equivalent quantities (c.g. many 
differenl types o[ Legendre coefiiciems) 

While the above problems might be solved by use of a 
computationa1 format， there are many“exotic" quantities io 
EXFOR for which， 50 far， 00 computational format exists 

• Compilation: in some centers， manpower is a problem 
Compilation of new data is sometimes nol as fasl as 

desired. Also it is not always casy to find pbysicists 

interested in compilation work. 

Recent developments and trends 

• Web-EXFOR is now“hyperlinkcd" in 2 di民ctlOllS
-Link什omCJNDA to related EXFOR entry (neutron data part) 

Link from EXFOR to electronic version of journal削 icle(several 
major journals for latest years only) 

With “CINDA-2001ぺsuchpossibilities will open up also 
for CPND and photonuclear data 

• Searcb for new， perhaps platform-independent， database 
implementations of EXFOR will open up new possibilities 

.“Data archiving" project (starting with Phys.Rev.C through 
NNDC) may open new era (actual numbers apf百出 m

EXFOR on day of journal publication， and sometimes only 

in EXFOR but not in printcd issuc) 
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N2X 

A new version ofNRDF into EXFOR 

translation system 

CHIBA， Masaki 

Sapporo Gakuin Un討ersity

N ecessity for new translation system 

• Transfer仕omusing Computer Center' s 
machine to up to date High performance PC 

• Difficulty of so宜waresystem maintenance 
written in PL/I or FORTRAN 

• Using archive dictionaries instead of 
EXFOR Trans dictionary 
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New Feature ofN2X 

• Programming Language: 
Smalltalk←FORTRAN 

• U ser interface: IntelligentPad 

• EXFOR codes: Archive Dictionaries 

• DBMS: UniSQL←ADABAS 

Structure ofNRDF Entry 
Database 
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Databases Maintained for N2X 

Logical structure ofNRDF data 

• A Entry ofNRDF is called a Datastream 

• A Datastream is a collection of Datasets. 

• A Dataset includes a observed numerical 
data table and complete information 
describing the numerical data table. 

• A Dataset is described three kind of aspects: 
Bibliographic Information，Experimental 
conditions， Observed Numerical Table and 
its Parameters. 
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Physical Structure ofNRDF 
• Datastream is a collection of sections which 
have no duplicate description 

• There are three kind of sections: BIB 
section for bibliographic information， EXP 
section for experimental conditions， DATA 
section for a data table and its parameter 

values. 

・DATAsection has a numerical table called 
Data subsection. 

• Dataset is a set of sections associated. 

Free column format description 
and Data Language 

• Values set is associated to information 
identifier. 

• N ew Information identifiers and values may 
be introduced. 

Mostlmpo同ant

feature 
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Basic Framework of Translation 
• EXFOR 争ー・

• ENTRY 

• SUBENTRY 

• COMMON 

• DATA Table 

• BIB information 

• SUBENTRY 1 

• SUBENTRY other 
than 1 

• NRDF 

• Datastream 

• DATASET 

・DATA Section 
• DATASubsection 

Search in Dataset 

Common information 
for all dataset in the 

Dataset. 

Find from Not 
Common information 

Essential Difference between 
NRDF and EXFOR 

NRDF ・EXFOR
• Described features of ・Identifiedwhat 
the data included in physical quantity is in 
the datatable the datatable 
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Basic Idea of translation( cont.) 
• EXFOR ‘ーー

• REACTION 
(Information for 
Physical quantities of 
the Data Table is 
concentrated in this 
key word) 

• NRDF 
information and 
conditions are spread 
in DataHeading， RCT 
and other information 
identifier and its 
values. 

N2X Converter P AD 
• To start conversion: 
Just type in D# such as 
D 1440 [Enter] 

• Parameters: Address 
of the Database server 
Database Name， 
Directories of Entry 
output and恥1essage
output files 

• output: error count and 
messages found in the 
process 
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U tility P ADs provided 

• NTX Dictionary Maintenance Pad 

• CPND Load Pad 

• NTX Dictionary Mass Update Pad 

• Exfor Dictionary Load Pad 

• Exfor Archive Dictionary Load Pad 

• Exfor Dictionary Search Pad 

• NrdfDictionary Load Pad 

• NrdfDictionary Search Pad 
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NRDF Dictionaries 

and 

their Role in the NRDF Comp酬il畑at目i拘。n

NOTO Hirosi 

Hokusei Gakuen University 

The purpose of the talk isωexplain the NRDF Dictionaries and 

their role in the NRDF compilation. In the latter half of the talk also 

presented are the correspondence between NRDF and EXFOR 

Dictionaries and that between their respective compilations dealing 

with the same experimental data of many different reaction句!pes.

Finally the maintenance and supervision procedures of th巴 NRDF

Dictionaries are depicted as a diagram. 

NRDF is the abbreviation of Nuclear Reaction Data File that is a 

compiled database of charged particle nuclear reaction data produced 

with the use of Japanese nuclear reaction fuciliti巴s.The NRDF 

Dictionaries are the core stuff of the NRDF compilation， since they 

de五neand register all th巴codesthat underlie the coding rules and 

coding formats of the NRDF. 

Below are shown the contents of the present talk. 
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The Nucleor Dat.!) Symposium， Memc Medi.!l 1必bor.!lto円 H()kkaid()lTnive l-si ~v， Oct.， 7， 2000 

1. NRDF Dictionaries 
Tvoe ofNRDF Dictionaries 

The !!:eneral form ofthe NRDF Dictionarv 

The Format Tvne 

Save andSωra!!:eMethod 

2. The Role of the Dictionaries 

3. NRDF Coding Formats 

白坐旦E旦盟

4. NRDF Coding Syntax 

5. Coding Procedures 
1. Coding Sheets 

2. Coding Editor 

3. Data Entry System 

6. Correspondence between EXFOR Dictionaries and 

NRDF Dictionaries 

7. Coding Examples in EXFOR and NRDF 

8. Maintenance of NRDF Dictionaries 

9. Future Problems in the NRDF Compi1ation 
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NRDF Dictionaries and their Role in the NRDF Compilation 

1. NRDF Dictionaries 

Tvne ofNRDF Dictionaries 

① W-typeDic. 

Words Dic. 'Words訂 Bsirnple cOOes that can 1x>.∞mbi.ned 10 makC'田町)Qundcodes
【eX!UTlplelINC'ENG干凶B(compound剖凶

IN巳ENGYμ沼町e四giBt町民:1in th~ Wtype Dic 

② F句peDic

Key words dicti.onacy出品de自問sficldα由sinthe NRDF阻.lingfor:mat 
[example) ANL = CC 

ANL: a 6eld田de仏街、lysis)回F苛胆 Dic.

③ v-町peDic. 
Va1ueαゆesin the NRDFαxling format血at.bf>Jong 10 0田 of14 CI描 scategon，田

@ H'type Dic. 

叩ntainsthe table headings that. a皿1angiblela加Isthat s町 ifythrjr問 specnve刊 lu何 inthe回ble

⑤ S-typeDic 

stor('.s the.∞de8血atぬ.n>.used皿 theSYS'もemopera匂Dn

⑥ C-typeDic 

田n同凶sthe田mm岨 dsthat a四 uadwhen岡田e羽ngthe NRDF da回base

⑦ E'町peDic，
ーωl'P.se.xa.皿plesand explains how to use由e.retrieval∞mmands. 

T'he e-eneral form of the NRDF Dictionarv 
U CodeName 
泊 ExpandedForm a司，Jana回 noftheαxle in fr回刷。
3) Com皿e四回
4) Control Infurmation Q{eyv;田d~

① TYPE 
TYPEo[由i~Dictionary 

~I CLASS 
ひ旬開Dic，由ecoo.es in 子typediction世:yare cla園出dinω14c1a眠 scr.blej) 
F'type Dic句X':cifiesthe CLA.SS出at出isfield四品 inF-叩凹Dictionru'ybelongs加
1'be. field∞de al回開q国resits value∞OOin子typedictionary wi由 the同 meCLA...S出asit belongs 1:0 

[.，削np]e】ANL=CC

ANL:!l oeld∞de(Analysis) in F.type Oic 
ANLbelougs加α晶 s'7

cc制 all時 四 de(Ch岨 nel白 uplingMethr池田v.typeDic. 
'CC beJongs'o Cla田マ

@ DATE 
曲p.da日p.wbtmth.isαxle was開giste問dor由e山総ofthe Jast aJteratjon 
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@ SOURCE 
Iho SQURCE where the α刈{'_ISCl飴dfrom

⑤ COUNTRY 
theCOUNrRYαXJe 

⑨ BASE 
the numoor 皿 whicha system o{ numoors is (ounded 

[e，xほnple.lUSEC曲直CRCJ.SEC)BASE = SEC . RA1τ=1加IE-Q);

⑦ R.A:叩

the.皿0"，述。f血eαxle叩mparooもoBASE
【回岨Iple】USEC(M]CRO-SEC) BASB = SEC， RATE = 1αE切

⑧ FLAG 

S胆d五esa OBSOLETE回出!

r.xamplel DELTA-ANG-CORRL FLAG =0 

@ REF宜RENCE
即田曲目anew田00山.heOBSOLE'l百四deis開羽酬l

⑩ UNrr 

⑪ PHQ 
即時S(>..ntsth叫 a田!eOteading)in U-Iype Dio回uary 間島~J'sto a phy$i朗1quanl.it.y(CLASS '7') io V"rypo Dictiolll'l叩

Thble_l 

ca怜府間S

The Format Tvoe 

〈ト TextFormat Type 
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~τ'able Format τ'ype 
code explanation tvpe comments classes 刊..Reference source country base rate date 
ENGY Energy V 7 1988-07-14 

ENGY-EM ENERGY 
OF 
OUTGOING 
PARTICLE V 7 1984-05-11 

ENGY-EM 
Eneermgy it。te千d 
th， 
particl自 i，
the center-

V 7 1988-07-14 
ENGY-EM E，唖rgyof 

the emitted 

tphae rticle ln 

I~伽vsteamw V 7 1988-07-14 
ENGY-EX ENERGY 

EXCESS V 7 1984-05-11 
ENGY-GA ENERGY 

OF 
GAMMA-
同 YS(IN
GAMMA 
RAY 
TRANSITIO 
N OR 

DGEACMAMYA ) 
V 7 1984-05-11 

ENGY-SIG 

lEN柿T(NS旧IGEMA-
V 7 1984-05-19 

ENGY-SP ENERGY 
SPECTRUM V 7 1984-05-19 

EON 
EURONUCL EURONUC 
EAR LEAR 

CEXTINCT 
V MAY 1966 2 O EXFOR 2UK 1984-05~25 

正PL EARTH 

AND PLAN. 
SCI 
LETI.DATE 

=84-05-25 V 2 EXFOR 2NED 
ESJ JOURNAL 

J.ENG.SCl.( OF 
SAUDl ENGlNEERI 
ARABIA) NG 

SCIENCES， 
U.OF 

V RIYADH 2 O EXFOR 3SAR 1984-05-25 
ETP 

EXP.TECH.P EXPERIME 
HYS NTELしE

TECHNJK 
DER 

V PHYSIK 2 O EXFOR 3GER 1984-05-25 
EV 

ELECTRON 

VOLT V 14 1984-05-11 
EVキ10寧キ Milli eV V 14 1988-06-30 
EWSR Energy 

weighted 
sum rule V 7，12 1994-10・-04

EXC-ENG 

EXCITATIO 
N 
ENERGY(of 
the final 
state} V 7 1988-07-14 
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Save and Storae:e Me仕lOd

。FileonPC's 
.， VSAMon皿担nfra皿es

2. The Role of the Dictionaries 

1. to de白1eand control the codes which are used in the NRDF compilation 

2. The compilation and the retrieval are carried out， looking up the controlled 

codes in the NRDF dictionaries 

3. Updating the NRDF dictionaries continually， we can increase the quality of 

the NRDF database and expand the compiling data ar巴ain varieties of 

recently developed new宣.eldsof charged nuclear reactions， and make the 

NRDF database up to date and more useful旬 thenuclear physicists. 

3. NRDF Coding Formats 
Codine:Form 

くくS岨nda吋 NRDFCoding Form of Nuclear Reactions>> 
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Problems in the Codine-Formats 

4. NRDF Coding Syntax 

5. Coding Procedures 

1. Coding Sheets 

2. Co出ngE<litor 

3. DataErrロySystem

Problems in the Codine-Procedures 
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6. Correspondence between EXFOR Dictionaries and 

NRDF Dictionaries 
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吋 rr聞即辞書』の該当クラスで部分的に対略している」と考えられる。
〈注 lHE叩曲四nprovidedJ 欄の yes は、~2j勅、2行以上に伸びても良いことを表わす。
(注2)rNR口F四四tB叩artJ欄には噺'TQ)NRDF辞書(s，F，V)と白対応を示してある。 V()内田数字は、
それによってNRDFのV型辞書に属している項目値カ明子類されているクラス番号を表わすo

7. Coding Examples in EXFOR and NRDF 

8. Maintenance ofNRDF Dictionaries 

Maln恒nanceans Supervision of NRDF Dictionaries(Up to Nowl 

H.egistered 
Updated 

宇司

召dit
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|Maintenance and Supervision of NRDF Dictiona巾 sl

Update of the Latest 

Version Dictionaries 

Updaaof也eLatest 
Version Dictionari回
(on!y updaa) 

竺〉
←一￥
回irectEditing自由biddenl

Not出阻むonof
'Dic位。nanes
updated' 

• Backup of Master Dictionaries 
• Update Logs 
• Backup of Dictionaries before 
AIteration 

. Update of Table-Formatτy-pe of 
Dictionaries 
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.JCPRG Meeting on Oct. 7， 2000 
by NaωHirosHHokusei Gakuon Universily) 

9. Future Problems in the NRDF Compilation 
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4. NRDF Coding Syntax 

表5. <NRDF Source Data> 
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。<自由主記述欄〉は、廃止とする。〈自由文〉は、該当箇所に直接埋め込んで行く。

。 現在のところ使用されているコーディングンー トには、〈複文〉は使用されていない。

2) r +<単値>Jは構文規則に入れずに、「採録時四約束jと考える。
【例】

DET-SYS=白ilAG+PLST-SCT);

3) Xは、 「未知」、「不確定J或は、 「大損値」を表わす。

4) く単数値>..><単数髄〉由記法は認めない。必要な場合には、「ー>J自前申項目と経由項目を見出しとして設ける。

5) -<単数値Hこ腔L、て、 r-Jはアスキーコードでは、ruを用いる。
6)、司他田用例と抵触しないかどうか瞳射を加える。

8) 粒子量出白記述に於いて、粒子田多自由度目表記法の拡張として、 rr数を表わす項目』本『粒子名JJを認める。
9) EXFORに倣勺て2つ白反応白四則演算を導入する。

10) 表白見出し(ヘッダ)用白コ←ドを畳録したrH型辞書Jを新規に礎備する。
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7. Coding Examples in EXFOR and NRDF 
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'" X!l': r.he. 

fl"ti.胆陣剛&可

瓦，TY=(FISSN}

f)lQ=(X'3:); 

I'<'X'3!日開ion，3，SymmeUY=.the fa{io oflhe:me~tl:: ntås.s ，ónJH' 

h川 iCI"JissionfrngIllent.tot.he皿 e四 Z四 割 ofthé ，'lìght~r 

~$$)p.Q : (r総長ment . Tho ffiei'mmass me:a.ll f$むMpv.t~t ' prplÏ!ibk

I抽s :örfi:S$ion ，fra~ll1ei1 ts: 可

DET'l'ARTC凶 }

Al'!L=C) 

容
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p) 

partid田町('-codcd皿￥DATA幻

PHQ~(X j) 

l! '，!":'Me，aStl1'e(! qu阻むtiesCiilduclí Ilg~ell tr.on:IllllllT町

(NNBR)"trotOn numbedZ)and other qu阻 tityX
(headed:D:ATA))8.re削 l吋国￥mATA金/

￥DA;l'ん

NNBR Z A ELM DATA;l 

(NOD1附(NOD1M)倒OD1M)(NOD1M)(uniu 

eodE'a un:derthe fiE'ld-he~d8(l 

「変殻J脅「粒子」を導入した。

RTY=(FISSN) 

PHQ=(上IJSSNXSECTN) 
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rSPlN-c'口RRL-PARAJに対して、そ日 1つの成分

「見出し項目名JrAYYJとして新組に設定する
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。::Iectile)lmm'I)) 

rays*j 

nSKE:vJ 

1')のない

RTY=(X ，') 

1* ThE'!i'p:action channf':l isundefinp:【l幻
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Demonstration of 
Graph Reading System using 
Image Analysis Software 

Reading Numerical Data from 
Graph Printed in Theses 

Hirokazu OHMI 

Meme Media Laboratory， Hokkaido University 

How to get numerical data 

.Best things to get the numerical data 
is to get directly from experimenter 
(or authors of theses). 

However， all experimental data cannot get from 
authors under the present condition in Japan. 

As the next best thing we (JCPRG) get the numerical data from 
graphs printed in paper (and also electric theses such as PDF 
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How to read the numerical 
data from graphs 

• Most popular method is to use a 
diaitizer. 

It is very important to decrease 
human error in using this method. 

e.g. When operator gets numerical value at a point， 
operator's hand must hold steady at this point. 

New method for reading the 
numerical data from graphs 

.To decrease human error， we 
create new numerical data 
reading system based on popular 
imaae Analvsis Softwarle. 

.NIH Image (for Macintosh Computer) 

・ScionImage (for Microsoft Windows Computer) 
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NucJcar Data Symposium 

同刑制・U師向"…… 
Oct. 7，2岬O，M叩leMedia 
Lab， Sapporo 

Nuclear Reaction Database 

frameworkon 
Meme Media architecture 

Yosihide OHBA YASI 

Meme Media Laboratory， Hokkaido University 
JAPAN 

Rmail:obR由nrdf.meme.hokudai.ac.io

Nωkar D:.ta 品川Sll1ffi
Information architecture research~出}21MmtMdIa

Objective: Investigation of“generic" software 
framework to treat computational 

resources. 

E.g，) Th巴notionof“Hyp巴r-Link

Wc nccd to think thc future to make“generic" archit，巴ctur巴s!

WhatIHow do w巴treatcomputational resources 
5/10/15" years later! 

常¥¥，
町山旭町l
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Kωr  Data Syr叩ObHl1Il

0口 7.1剛山Medin

Estimation: what should 1 oreoare? Sapporo 

Typical spcc. for the High-end PC 

Now 

CPU 

RAM 

HDD 
Network 

lGFlops 

250MB 

10GB 

1-100Mbps 

10 years later 

lTFlops 

O.25TB 

lOTB 

1-100Gbps 

蜘l~，rData Symposium 

Oct. 7. 2制加， Meme Mcdia 

Llb， Sapporo 

|D山 lSma叫 edby SQL I 

Network ωmmumcation 

between SOL server and 

Intelli~entPad client 

through CGI 

日旦旦J Cllent2 

Data control and retrieval with TntelligentPad Client 
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What's IntelligentPad? 
Nuclear Dala Symposium 

0(;1. 7， 2剛 山川

Lab， Sapporo 

• Object oriented system construction architecture 

Pad: 'paper' like graphical obj巴cton the screen 

Each pad has a function with metaphorical 

'Synthetic “media" architecture :“Meme media" 
Anycomput巴rresources ar巴madefrom ‘syntb巴tic'use 
of primitive Pads 

Meme : elementary set to construct our culture 

く一> gene 

rSelfish geneJ， R. Dawkins 

For the orogrammers 

.-岡山一l

NucJear Data Syrr甲OSlUm

Oct. 7， 2α:JO， Mern: Media 
Lab. Sapporo 

Although， the study of IntelligentPad is still continued as 
information technology frame引Jfkresearch. currently there are 
several kind of “IntelligentPad" software package are available as 
“mile-stone" packag目

Basically pad components are built by primitive programming p 
language (C++. Smalltalk. Java，...). Wc adopt C++ version of 
IntelligentPad for our implementation of nuclear data applications 

向山同町l
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Media -based architecture 
NucJear D川aSympusium 

0<:1. 7. 2剛山Media

Lab. Sapporo 

(a) object-oriented architectures (b) media-b田edarchitectures 

NUClear Data Symposiull1 

Connection between each Dadst;zf叩

(a) a composite pad 
(b) logical structure oflinkage 

among the three pads 
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KucJear Data Symposium 

Oct. 7. 2醐 MenrMedia

Lah， S~凶刷。

Step 1. Set the network 

address o[ SQLserver 

Stcp.2 Set thc 

to search 

Step 3. Exec 

4. Get 327:6 data 

List of "'U(p，X)X data 

DatagroupNo:DataNo 

Data Pad 

Data text browsing 

Nuclear Data SvπlCIOSlUm 

OCl.7湖町印刷

Lab， Sappぽo

i
'
 
i
f
1
 50
 

e

勘
V
)
a
E

{
 
I
 

M
-
-

T

 
i
 " 

-・・・・・・・・怪

出 11rlilt号九

Y冨ま1

lnteractive， intuitive data visualizatiつnand comparison 
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Nuclear data market framewOIt叩四一

同ぎてで，山叫三三
， ， 

zユEtT二~~_s町+vm
固た:j-山:n~~品

Conceots 

単 2些 Lノ叫財;OL¥ーバ7¥

E J  

恥 l帥 rDma Symposium 

OcL 7， 20C附.Mcme Mcdia 
Lab， Sappu間

. Media based architecture 

Standardizcd rclationship among “mcdializcd" data 

• Access architecture 

Navigation， Sharing among users， co-operalion... ，elc 

-Unified “media" descriotion format 

From compilation stage to end-user stage! 

陶 m叫醐
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PIAZZA (;~;~rt~~~'~fP;~;;ぶ-Ji;;Ju--Mau--1
彰務殺挙等教滋盤経緯湾訟泌鋒盗経誕滋経理

i [User A] 

;害曹;

PIAZZA 

Nuclear Data Symposium 

Oct 1， 2{QJ Me町¥c:>'1edia 

Lab， Sapporc 

Nuclear Data Symposium 

Oct. 7， 2似)0.Meπ児 Media

Lab. Sappα℃ 
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C盟些民主
Nuclear Data Symposium 

Oct. 7， 2印池.1、1crrrMcdia 
Lab， Sappωω 

-恥1ediabased architecture 

Standardized r巴lationshipamong “medialized" data 

• Access architecture 

Navigation， Sharing among users， co-operation.. .，etc 

-Unified“media" descriotion format 

From compilation stage to end-user stage! 

型

XML/XSL based data/format 

descriDtion 

Nuclear Data Sympos川

Oct. 7. 2醐 M叫 M吋 a

Lab， Sapporo 

. Nuclear Data Descrir山onMode1ing Language : NDML 
(DTD for nuclear data) 

• XSL style sheet for， EXFOR fonnat， Word， LaTeX， html， •• .，etc 

'N剖nespace (translation dictionary) 

. Other technologies to treat semi'structured data. 

Let's imagine what we can do! 

E.g.， Automatic creation of bibliographic data from authors 
papcr. 

These framework essentially helps the compilation activities 
立主

町田一i
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Summarv 
Nuclear Data Syq>usium 

Oct. 7醐 MenrMedia 

L.ah. Sa有Xlr<l

Current our research for the nuclear data is based on司

.Media based architecturel bv Intellin!!:etPad. 

-Access architecture/ bv Piazza. 

-Unified“media" descriDtion formatlbv 
semi-stuructured document technolo!!:ies. 

N"にlearData 句叩"貼mm

Oct. 7， 2酬 MemeM山

し、b.Sa月pporo

Current IntelligentPad on C++ package is available freely via， 
http://www.pads.or.jp 

W c arc going to release “rnile-stone" packagc for N uclcar 
reaction data retrieval system by using above IntelligentPad， 
hopefully including EXFOR， in the next year 

We consider the semi-structure description format of nuclear 
reaction data 
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向 山山町

一一
Symposium 01 Nuclear Data with Dr. SChwerer， Oct.7， 2000 Hokkaido Univ 

Development of a Search System 
of NRDF on WWW 

Hiroshi MASUI 

Meme Media Laboratory， Hokkaido University， 
Sapporo 060・8628，JAPAN 

Y. Ohbayasi ， K. Kato'， A. Ohnishi'， S. Aoyama# and M目 Chiba+

‘Graduate School 01 Science， Hokkaldo Unlversity， Sapporo 060-0810， JAPAN 
・Inf。円nationProcessing Center， Kitami Institute 0' Technology， K副ami090-8507， JAPAN 
中acultyof Sociallnformation， Sapporo Gakuln Unlversity， Ebetsu 0件 8555，JAPAN

Nuclear Reaction Data File (NRDF) 
The compila丘on01 NRDF Is started in 1974. It is a domestic IIllclear 
dala base 01 chQl宮edparticle reactiolls orgallized by Japall charged 
particle react，ωngroupυCPRG). 

|Featu附 andCharacteristics ~ 

• A nuclear reaction data base using originally formatted cord 

• The contents are domestic nuclear (charged particle) reaction data 

• Flexibility for data accumulation 

• Scientific data base including the inlormation for the experiment 
itself， besides the bibliography 

• About 1 ，500 articles are accumulated 

International contribution 01 nuciear data. 

(NRDF is translerred to the EXFOR lormat) 
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Data Cord of NRDF |Bibliography ~ 

TITLE-/@11 @/; 

ATH-(P.DENES'1'，日口DIETERLE'1'，D.M.wOLFE'1'
J.E.SIMMONST2'，T.S，BHATIA'3'，G.GLASS'3'，W.B 
INST -ATH-(1 USANMX'1 " 1 USALAS'2'， 1 USAT AM'3'); 

REF-P町C;
VLP""27(19S3)1339; 

骨骨欄時伊桝
/，@20@可
ザ曹司恒『胃

RCT環 12C(P，PIP)X'2Q';
/，@20@ワ
PHYS-FORM~SLD; 

THK-TGT・2.54CM;
ACC・(LlNAC);
INST-ACC・1USA凶宮21';
INC-ENGY凶 B-RANGE-(800MEV);

CHRG-INC-ION-1 

POL-PRJ，NO; 

DET-PARTCL '(PIP) 
DET -SYS-=(MAG+PC+SCT + 

/，@22@ワ
/，@23@ワ

Information of the experiment 

and the numerical data 

￥￥OATA，1; 
INC-ENGY-LAB"，aOOMEV; 

THTL・7DEG;
/，FIG.2'1 ι 

ENGY-EMT DSIGMNDOMEGNDE 

(MEV) (UBβR川EV)(UB/S町MEV)
51.454 1.165E+Q1 +5.488E+OO-5.239E+QO 
101.770 2.611 E+Q1 +5.404E+QQ-5.325E+OO 

154.017 2.908E+Q1 +5.404E+QQ-5.321E+QO 
203.734 4.046E+01 +4.240E刊OQ-3.994E+OO

254.120 4.244E+01 +3.824E+OQ-3.325E+OO 

303.925 5.QOOE+01 +5.154E+OO-5.324E+QO 

354.066 4.217E+01 +5.906E+OQ-5.154E+OQ 

402.453 3.816E+01 +5.237E刊00-5.156E刊00
450.034 1.720E+01 +5.90庄司0-5田4E+OQ

A，ccumulation and Utilization of Nuclear Data 
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The Placement of NRDF 

Domestic Nuciear Reaction Data 

Accumulation International Contribution 

11瞳

Publication Network. CD-ROM 

What would we do to construct a comfortable 
environment for compilers and users? 

Our answers 

。Afriendly interface .". wWW browser 
{ S剖1m川州m町州p酬附|

・Multi-Iunctionalitylor HTMLし-イ-lil恰ebrowsing 

o More powerful architecture . .. IntelligentPad 
“CONTIP" 

{ | 『…i … ∞附m叩叩mpa叩n叩m叩p問阿a釘「けi… …t加u町帥叩一j汀胞町r陪町e印O

・Circulation01 data and appliにcati旧onsusing a circulating techniqu巴01Pad 
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Development of Search and Entry System on 
www 

恒
陪
陸
国
憧
口
居
』
由
民
』

oSearch system 

http://nrdf.meme.hokudai.ac.jp/tools/nrdCsearch.html 

oEntry system -under construction 

|Advantages ~ 

oEasy operation 

-common user interface (WWW browser)一

oGraph-data visualization 

oSimpleness in the development of systems 

oRapid data circulation by the network 

oPlatform-free for the compilers and users 

Search Svstem of NRDF 

Search start ~;;::.;山
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Showing the bibliography and 事
the information 0 e況jl'e)IIII'eJ.ue.
Easy to see the title， the authors 

and so on 
TITLE 
PAODUCTION OF POSITIVE PIONS BY 

Authors 
P，DENES'1'， B.D凹ETERLE'1'，

Institυte of authors ; Author index number 

UNIV OF NEW MEXICO， ALBUQUWQUE N.M: 1 

Each number 01 the inlormation 
01 the experiment corresponds 
to graph data 

Thumbnails 01 graphs 

一一〆

" ，. ，伺""，.. "・，'""" 
英 a臨時悶γ'"明日.'"P""-LCl仰 い
γ町 田'"印刷EeWDEUl!，… 

Graph-Display page 

:ι:三
Data-Browsing page 

ーlma;ロヰiI.
get the numerical data， click here 

corresponding to dictionary 

Inlormation 01 the experiment 
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Databe日3Entry 

Directly input lor the title， the 
authors and the purpose 

Input the purpose 01 the expe円ment

To avoid any misunderstandings 
between authors and compilers 

J
 Select the relerence and the institute 

lrom the pull-down menu 

To avoid any l1Iistakes in inputs 

「で三
Aill玉吉廿 Inputthe number 01 graphs ~ 

守辺、昨日白川| 三世?Jlt，~:i's~~t品

Databese Entry Page 2 Data Input 

o..t.. NUlllbl Dね 01向 raph~ 
-Expe.-imentlll ，.et upoー

Accele日t町 tl'J'e:ICyclotron一一一一一ヨ Input the data 01 the 
experiment same as the 
bibliography 

Re/'lction 内包凶B
T"，，!!et:h:iQ m.J Pr叩叶山「ー'Ettutte，nc'">:r-R自由e1Lf11if'ー
E，包rry'
F五百アーヨr一一一〈川
Gnph d.Jt .. 

X-，Ib::隠 i民副肝in"~何時め c~nt~ ， D/ mll 路 "".~tem d Unit: r古c，τ一一てヨ
Y-Ax陪 IDi'//erent凶 crossseçh:m 出屯 m~/<む me;aJ ，-=.1出it:IloIill，i.b円四...肘聞用hザ』

Y-Errors: I Äsy!'"古古τ~

Nullleu悶..1d..ta of craph 
I 4.4:23E-01 1 M8巴01 +3，900E -02-1 ，76S E-C12 
3.412E..00 2.460 E-01 "O，OOOE..OO-O.OOO E+OO 
1.01BE+01 3."24E-01 +O，OOOE+OO-O.OO旧E+OO
1，571 E+日15，133E-01 "O，OOOE"OO-O.OO口E'叩
2.05.E"01 3，161 E-01 +O，OOOE+OO-..lI‘凪斗晶凶A
2，634 E叶12，162E-01 +OOOOE+OO-01JOOE+u[ 
3.250E+01 1，283E-01 +3，202E由一2.49市E-02
3.880E+01 5，4.87E-02刊"日[-02-1，354[-02
4，426E+01 4，149E-02 +1 ， 196E-02~1 ， 159E-02 
4，938[岨1002[-02 ~1.344E-02-1 ， 137E-02 

Numerical data 01 the graph 

え記心主主l

Conta.::t:1O抽出畑…一…'"
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Input，脂'ddata is lin/ad UJ the data 
browsing-page， tllm we ca1l CO'(βrm 
tlle illput d，叫αwithgraphical view 

W闇 '
[II=PIJ23; 
τm日間山"臨1l.Hor ..1: 
，..，.州制勘
P LH'() ~ E./ro S TwY T-t:駒山"...叩GF__ 1: 
師 0'問
、".醐割問>111;
A::iTl> ' ~ ~O IJ'}j)13~ 
P脳一回白川咽附~~

W以"
臨 了刊0・日間保

臨 コ'"
隠 T=13C(P耐制
時間同抑制m
""白川1
院日IOV-ll.a・お川 、t
・附.
τ附.0DSIJ ~A/∞，凶4両 院n. 凶E'"∞~(G ~
憤c)蜘J開 。101M;:悶
H時刷 1 柵E-OI ・3_9ME-~2-1 1 ~~ E- C12 

a ‘12E+(nJ 2・'"叩 ~OJ)()O [+OO-~ nOOE・叩
1.018E>01 3出目1+<1.00冊目。一目。叫咽
HiJH・o・ 5.1~~同日 OOO[+OO-O .D蜘関
1.(lo4E<01 3. 7~l t-o l <'O.OOOE+I)Oー引目即応・∞
U!J4E'OI 2 '~2..01 “畑区叩E剛咽
3.250E_0・1間，..'・"'"印 -2UoC喰
"臨引 8.487['哩 ・1附 H2-13蜘E哩
H班 白川 U¥lE-Il2'1剛 山 LlIiO間
同盟m ・，."..，・，.，・l(....(l2-1.1!t1問
阿佐伯?叫舵覗 -1.1別別悶E世
刊 2目，.叩制 仰 8舵'""'。ω，.叶'団'"'花E一引G但2
'"市"凹開.，叩句刷， ，摘“醐B肝E一引咽叫沼 m 薗舵悶B江E咽一寸'"咽問1市叫5毘E咽
7川j泊"'位".咽叩旬" ， 閃叩1E-D2 ~什1川E肘E一喝e仰?ト一7η"担" 悶
7刊e附0鮒雌e位E酢4叩01 1.;11. 引 . 白 2打lE-03- ~ 1巾B別町?花E哨
H 日即7[_咽別 1川4騎醐E同帥喝叩， .，山?判Il l~-O~- !.Q 79 E剖

日開E'OII.S75E引 ・...・"哨 →・'"咽
" 路 島由2 <.g~B E引 .g.119 E咽一月間咽
"図['1l2 I.1 ~OE-Q l 川 17E-ø:1 -U:I(I[咽
凶"・昭 如叫哨 4・23E咽 P.411[覗
明 叫 1・13(-(12・'l.1l7印一四叩
l.t:n開 1閉山叩旺骨 F問問
"附
""'" 

Summary and Future Developments 

。Individual“nuclear data management system" 
Both of systems 1V0rk 011 ally HTTP Server with CGI 

Basis of nuclear data utilization 

。Developmentof applications on IntelligentPad 
P41 Y. Ohbayasi et.al.田山.dP43 S. Aoyama et. al. ;'1 this COllferellCe 

向 tureDOS釘'bili，ルofnuc同 r伽飽

o Automatic transformation to other data format 

e.g. EXFOR 
ln飽rnationalcontribution 




