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abstract

Japan Charged Particle Reaction Data Group (JCPRG) invited Dr. Otio Schwerer,
Nugclear Data Section (NDS), International Atomic Energy Agency ( JAEA), under the
auspices of the foreign researchers receiving system of the Meme Media Laboratory,
Hokkaido University. Main purposes of his invitation are, understanding the role and
activities of NIDS, Nuclear Data Center Network activities and EXFOR (Nuclear
Reaction Data Exchange Format) database and pursuing cooperative work on the
conversion of the NRDF (Nuclear Reaction Data File) format files to EXFOR files. We
have aimed to enforce the responsibility of JCPRG for the compilation and the
dissemination of the domestic charged particle nuclear reaction data worldwide.
During his stay, we held & symposium in order to clarify the above purposes. In this
report, we have shown all reports presented at the symposium on October 7, 2001, at
Meme Media Laboratory, Hokkaido University.
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Opening Address

Ladies and Gentlemen,

I would like to extend my warm welcome to Dr. Schwerer, Mr.Okamoto and the other afl
participants.

Our data-base activity started from 1974 as a branch of the big project on informatics. Prof.
Qoizumi and I, as a member of the Council, gave a proposal at the Science Council of Japan in
1973, It was happy our proposal was realized only one year after.

I attempted to develop a new retrieval system as a problem of the proposal. It was
asentence-retrieval system by two kinds of key word, where the many documents werc storcd . A
student in graduatecourse could write his comprehensive report of nuclear three-body force in a
short period using this system. Many persons of the project had much interest in my new
retrieval system, because they had the impression that the information retrieval was just same as
document retrieval.

Aller T proposed the sentence-retrieval system, I beat my brain to make a giant retrieval system
for the nuclear research work by combining two kindsof the retrieval systems, senlence-retrieval
svstem and nuclear data-retrieval system. But the plan was unrealishc. The activity of the
developing group of senience-retrieval system gradually decreased, because all the member of the
group were excellent nuclear physicists and were very much busy in their own research work.
Furthermore, much money was necessary in making the sentence-retrieval system. As a result of
this situation, the activity continuing till now was only this Jata activity and also this data-activity
have been continuing holding research aspect for a long time.

We would like to talk about two points for our data activity. Firstly [ would Lke to appreciate
the organizing efforts of TAEA, As well known, thequantity of nuclear data is huge. On the other
hand, resultant data quantitymade by our group is not so much in every vear. This gap sometimes
gives us discourage for the hope of continuing our data activity. The situation might not be
changed even if the data quantity would be increased by ton fimes, TAEA has been continuing
making efforls Lo organize coordination and cooperation of CPND network, which has brought the
global network system of the production and the use of CPND, I would like to assert that this
IAEA'se(Tort supports our activity for long time. The support has helped to make our work
continue for long time.

Next | would like to express my opinion on the data-base activity. The members of the big
project started in 1974 had expressed less interest at the beginning and the andienses wre nol so
many even in the international meeting of infoumatics.. 1 once made some comment at the
meeting of the project. By what means could we have intellectually had evolved until the present
degree? [ had been necessary for the mankind to do various actions of memorization,
classification and retrieval with high level. The path of the intellectual evolution of mankined
should have been the path of progress of the retricval-power. How to get a necessary infonation
has been and will be an important problem to us.

[ hope and believe that this symposium will be successful in the many reports and the eamest

discussion, and we get many valuable results,



Introduction to the IAEA Nuclear Data
Section and its Services

Otto Schwerer
Nuclear Data Section
International Atomic Energy Agency
Vienna, Austria

Outline

| - Introduction to IAEA-NDS *)
2 - Nuclear Data Centers Networks

3 - Overview of Nuclear Data Libraries:
3.1 - Nuclear Structure and Decay Data
3.2 - Nuclear Reaction Data

4 - A Closer Look on EXFOR

*) For a detailed report on the NDS activities, see M.A Lone and
D.W Muir, report INDC(NDS)-414 {July 2000)




The Mission of NDS

The Nuclear Data Section (NDS) carries out
the IAEA activities concerning development
and dissemination of nuclear and atomic
data for applications

In addition, NDS is involved in Technology
Transfer activities to assist scientists in
developing countries

Structure of NDS

Activities:

—~ Data Center Activitics

— Nuclear Data Improvement/Development

— Technology Transfer

— Atomic and Molecular Data Activities
Groups (“Units™) within NDS:

— Data Center Unit

— Data Development Unit

— Atomic and Molccular Data Unit

— Computer Unit

18 staff (of about 2000 of whole IAEA)




Position within TAEA

* Departments of TAEA:

Nuclear Energy
— Nuclear Safety
— Nuelear Sciences and Applications (NA)
— Technical Co-operation
— Safeguards
— Management

* Divisions within NA Department:

— Human Health

— Physical and Chemical Sciences (NAPC)

— Agency Laboratorics (Monace, Vienna, Seibersdorf)

— MNuclear Techniques in Food and Agriculture (joint with FAQ)

Other Sections within NAPC Division:
— Physics, Chemistry, Isotope Hydrology

Data Center Activities

Compilation
— Compile new data (neutron-induced) in EXFOR and CINDA
— Keep master files in cooperation with other centers

— Collect evaluated and specialized libraries for users

Online and Off-line data services with particalar emphasis
on meeting the needs of developing countries
- WWW: hitp://www-nds.iaea.or.at
— Telnet (“NDIS - Nuclear Data Information System’™)
- FTP
— Offline (CD-ROM, documents, retricvals):
conlact ¢-mail services@iaeand.iaea.or.at
— In 1999, 16300 specific WWW retrievals and 2200 Telnet
retrievals were performed by our users, and 2300 off-line retrievals
were performed for them

Data Center Network Co-ordination




Data Development Activities

Main mechanism: Co-ordinated Research Projects (CRPs)

4-10} participating groups, duration 3-5 years
Research contracts, research agreements
Research co-ordination meetings

Objectives: concrete product, usvally a database

Results (data and documentation) made available (TECDOC, Web,
CD-ROM)

Other mechanisms: Advisory Group Meetings (AGM)

Special long-term project: FENDL, was produced with a
series of thematically linked AGMs

Recent Coordinated Research Projects
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Technology Transfer Activities

e Technical Cooperation Projects

Latin American “Mirror Server” Project
Started operation at IPEN, Sao Pauto, Brazil in February 2000
Ghana Project: installed “Mini-data center” on WinNT workstation

{part of a larger TC project “Utilization of Ghana Research
Reactor-1"")

» Workshops

Bi-annual workshops on “Nuclear Reaction data and Nuclear
Reactors: Physics, Design and Safety” at ICTP Trieste, Traly (3
weeks) (all even yeais)
ICTP workshops on Nuclear Data for Science and Technology
(odd years, several weeks).

+ 1999: Medical Physics

+ 2001: Accelerator Driven Waste Incineration
Workshops on Online Nuclear Data Services (1997, 1999)
Workshop on Linux for Nuclear Data Computation on PC {1999)

Atomic and Molecular Data Unit

Databases for fusion energy and other plasma
research and other applications

Separate database server (AMDIS)

— Numernical data: ALADDIN

- Bibliographic data: AMBDAS

Publications, e.g. CTAMDA

Separate activity under NDS organisational unit

10




2. Nuclear Data Centers Networks

Nuclear data

* describe properties of atomic nuclei and the
fundamental physical relationships governing
their interactions

* characterize physical processes underlying all
nuclear technologies

* Examples: cross sections, half-lives, decay
modes and decay radiation properties,
v-rays from radionuclides

» Scope: all 85 natural elements with 290 stable
isotopes and more than 2500 radionuclides

11




Applications of nuclear data

» Energy applications
~ Fission power
— Fusion reactor technology
* Non-energy applications
— Nuclear medicine
— Materials analysis and process 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 scale

+ are involved in all stages of data preparation between
measurement and application: compilation, review,
evaluation, processing, distribution

* The work of international, regional and national
nuclear data centers is co-ordinated by the IAEA in
two specialized data center networks (or maximum
efficiency and work sharing

12




From experimental nuclear data to applications

Laboratory — Data Center — User

9

Processing

—

Experiment
Data .
compilation Evaluation
Libraries: ENDF/B-VI.
Theory ENSDF....
Codes: ECIS,
GNASH.....

Codes / Libraries:
NJOY, WIMS.....

Nuclear Data Centers Networks

s Nuclear Reaction Data Centers
Network

TAEA Nuclear Data Section,
Vienna, Austria

OECD NEA Data Bank. Paris,
France

U.S. National Nuclear Data
Center, Brookhaven, USA
Russian Nuclear Data Centers,
Obninsk and Moscow, Russia
China Nuclear Data Center,
Beijing, China

Japanese Nuclear Data Center,
Tokai, Japan

Additional co-operating specialized

centers (Russia, Japan, Hungary,
Ukraine, USA)

+  Nuclear Structure Data Centers
Network

TAEA Nuclear Data Section,
Vienna, Austria (Co-osdination)
U.S. National Nuclear Data
Center, Brookhaven, USA
(Master database)

17 data evaluation centers in
USA, Russia, Netherlands, China,
France, Japan, Kuwait, Belgium,
Canada, UK

Data dissemination centers
(IAEA, OECD-NEA, USA,
France, Sweden)

13
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Web addresses of main dissemination centers

Major nuelear dala dissemination conters. Additional disseminatinn conters with specialized scope exist .. in USA,
Russia, Japan, Korea and other countyies, and more cenlers cantribuie io data compilation and other data center

functicns.

Data center

Web address

Main services

¥ain area of

cespopsibilils

TAEA Nuctear Dala Section,
Vienna. Ausirig

hitp:/heww-nds.iaca.orat

Reactior dada, strocture and
deeay data. reports;
computer programs through
OLCD NEA Dala Bank

TALEA member states
with special emphasis
on developing
couairie

1S National Nuclear Dala
Center, Brookhaven, USA

htip:fhwww.nnde.bol.gov

Reactzon data, structure and
decay data

USA. Canada

OLCD NEA Data Bank, Issy-
les-Maoulineaux, France

hep:ffwww.aea te/himb/databanks

Reaction data, struciure and
decay dala, compuler
Drograms

OLCD member slates

Russian Nuclear Data Centers,

Qbninsk and Moscow, Russia
China Nuclear Dula Cenler.
Beijing, Chifia

hep:fdeprinpimsu swicdie/
{Center {or Photpnaclear xperiments Data)

Reaction data

Russia

Reaction data

China

Isotope Project, Berkeley.
USA

hup:flisotopes.lhlgoviisotopes/

Steuciare and decay dily

Depattment of Physics. Lund
University, Sweden

hupiifnucleardata.neclear.lu.se/nucleardatal

Structure and decay dala

Alomic Masy Prata Cemer,

Rtpflcsnwwow in2pi.famdef

Steuctare and decay data

Major Nuclear Data Centers

B
18580

LAEA Nuciar Datu Settion, Vienna

OECD NEA Data Bank, Paris

T.S. Nutiongl Nuclear Bata Center, Brookhaven,
Russian Nuclear Data Centers, Obninak + Mascow

5 O U.S Radiatiom Safety Information

Computational Center (REIC), Dak Ridge

6 O Chinese Nuclear Data Cender,

s Belfing

7 O Jepameso Nuclear Data Center, Tokai

15




3. Overview of Nuclear Data Libraries

Nuclear Data Types:
* Bibliographic data » Nuclear reaction data
* Experimental data * Nuclear structure and
 Evaluated data decay data

Nuclear Data Libraries at [AEA

» Most comprehensive collection of nuclear data libraries
worldwide - enormous value

* More than 100 libraries

+ All data available free of charge to scientists in [AEA member
states, on informal request or through Internet

+ Overview:;

- “Index of Nuclear Data Libraries available from the IAEA Nuclear Data
Section”, Report IABEA-NDS-7, ed. by H.D. Lemmel and O. Schwerer
(August 1998), see also
hitp:fwww-nds faea.or.at/reportsinds-7.pdf

— TAEA Nuclear Data Guide,
hip:iwww-nds.faea.or.atfindg_intro.himi

* Brief documentations of contents and/or format for most
libraries are published in the JAEA-NDS- report series (some

reports and index TAEA-NDS-0 available also online), e.g.
IAFA-NDS-I1: EXFOR, IAEA-NDS-100: ENDF/B-VI, IAEA-NDS-136: MENDL.-2

16




Bibliographic data: important examples

« CINDA (Computerized Index of Neutron DAta)
— Comprehensive bibliography to neutron reaction data
— 1935 - present
— Published regularly as a book

* NSR (Nuclear Science References)

— Bibliographic database for low and intermediate energy
nuclear physics. Main bibliography for structure and decay
data and for non-neutron reaction data

— 1910 - present

— Published regularly in the journal Nuclear Data Sheets
{Recent References)

Another nuclear bibliography: INIS

* INIS (International Nuclear Information System): a
multi-gigabyte general nuclear bibliography
maintained by TAEA

* Not specialized on nuclear data, not maintained by
Nuclear Data Section. Wide scope, including reactor
technology, nuclear law, nuclear medicine.
QOccasionally useful for nuclear data searches

+ Available through WWW (license required, or through
scientific library) or commercial CD-ROM

17




Nuclear Wallet Cards

Basic properties of ground and
metastable states

Available in several formats:
Pocket booklet (available from
US-NNDC)

WWW: (display of tables for
each element)

— WWW as part of NUDAT
(interactive retrievals by various
criteria)

Telnet: as part of NUDAT, same
functions as in WWW

t

Nuclear Wallet Cards

(Bifth adition, e 20, 1695

Mo siles:

Lara's Huclews Data Ustles (Ausle)

Maor. &

Table of Contents

* Author
* lnedustion
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Nuclear Wallet Card - 2{ 24)

Tostopefl] dolts 1/ ar
¢ Bl A Jpiiz] (Me¥) 31  Abundacce[4]  Decay Mede[5]
R4 0RO 42 0+ 6.0
42 (3/24) -2.14s 21 ms +4-3 EC ,ET .EA 7%
44 as -13.5% 5% ms +4-3 4]
15 -19.4s il ne & EC.ED » F7%
46 n+ -28.47 L.726 £ 6 EC
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a1 The- -51. 445 27.702 & 4 EC
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35 3/2 ECPR AR
5.289

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:

— Levels / Gammas / Levels and Gammas /
Waliet Cards / 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/ ,
Wallet Cards ; Nuelear Data (Nulrat) Retrieval

Retrieva] for Wallet Cards (Gronmd & Metastalle States)

A:30,40’ ; Rass Numnber: 30-20 Jyi:

; Element Ty 124~
TI ',2>1 min Epfe V1. Trecay Mude:
Bart prder:
Tevel Masa Brcess Lecay Cacay

ELE— Energy pecay Branch Q
A MENT 32 (Mav) Jgi Half-Lifs Mods % (e
an &. 14 m n+ STAHLE n.
IR 15 0 P -2U.7C06 0.00U4 i+ 2,498 M U.ul4 EBC l00.00 4.
31 82 14 0,C0D)-22.%4900(10] - 157.3 M 0.3 e- 10000 L
331 ¢ 15 0.C000-24.44100:20) 1721 STAKGLE 0.
32 8T 14 0DoL00U -4 0H0P O.UDRZ o+ 1r2 v 4 B- 100,00 d.
32 B 15 0.0000 Z4.30530120] 1 14.262 D C.J1s B- 100, 0m Lo
3% 8 16 U.CUI0-26, 01600 10) al STAELE .
EE 15 D.CULD -26.3377 0.0011 i/2+ 256.34 D C.12 B- 1ou. o R
33 5 16 0. L00O-56. 98020 :10) 324 STRELE b
348 16 0.0230 25.93180!10} 0l STADLE 0.
4 L 1Y 0,1469-24.29460 (101 It 32.00 M .24 BC 554U 5.
34 CL 17 0.1460-34, 29460101 3+ 32.00 M C.3¢ IT 4. 60 .
35 8§ 16 0.GJIC-26.64640710] 3’24 07.51 D 0,12 B- 100,00 ad.
35 CL 17 L.CULD -29,0135 352+ STHELE 4.
36 8 16 0.CODO-30. €6400;20] ar STADLE 2.
35 21 0.0003-25.5213) ( 2+ 301,000

NUDAT/

Decay Nuclear Data (NuDaty Retrieval
Radlatlons Decay Radiarions
for %6Cu

Mags Mionber. €6 Teadiation:

Flement: 71 Rahation Frergy (ke¥p
T Radiation Tntensity
Deray Mode
Kot arder: Idass rundaer, Proton murker. Half-Tife, and Fadiadon
Radiation Racdiarion
ne Ay Badd. Mre oy Intersity

7 Eode Type (ke¥) (3)

.B1s

66 CO 29 B = My L 0.0037 0.0003
6% tu Q¢ - 5 M 0.014 @ pD.z2e Joouk
éz Ccu 2% e |- M 0.01¢ B- .01 c.ca
g6 CO  Z% e MU.ul: B TOT tne.on 0.13
63 ¥z - M 0.01: D
[l = B MoU.ple &
6% TU 22 - M 0. .01la &
65 O 2E B- M 0.01s &
[ P ol A=} D M 0.01: =

21



MIRD - “Medical Internal Radiation Dose”

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

* Qutput: Tables with intensities, energies and dose of
all produced radiations, including X-rays, Auger
electrons, etc., and decay scheme plots

* QOutput in HTML/GIF or PostScript

» NUDAT option “Decay radiations” provides similar
function (table only)

* “Advanced” or “custom” tables: use RADLST
separately (available for downloading)

D-1HCR- 55

MIRD Output

{(*Medical Internal
Radiation Dose™)

22



S9F ¢ (44.503 d)
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~\\.d - dpcay 10000 4
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MIRD Output

(“Medical Internal
Radiation Dose™)

. 5 ¥ — aus

“olstable}

Radiation doses in MIRD, NUDAT

MIRD and NUDAT calculate Equilibrium Dose
Rates (“Dose”) from ENSDF decay data

Units: MeV/decay (MIRD),

g-rad/uCi-h (NUDAT/Decay Radiations)

1 MeV/decay = 2.13 g-rad/uCi-h

Reference: T.W.Burrows, The Program
RADLST (documentation available online in
PostScript)
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ENSDF (Evaluated Nuclear Structure Data File)

» “Master library” for structure and decay data

* International evaluation effort coordinated by TAEA,
master file maintained by US-NNDC

* Covers mass range 1 - 266
* Organized by nuclide; several “data sets” per nuclide

» Evaluations done for mass chains (e.g. A=235), published
in journal Nuclear Data Sheets

* Special internal format
» Standard output: Tables and/or plots (ASCII, PostScript)

* Retrievals: full functionality only through Telnet, WWW
interface has (so far) limited options

Evaluated Nuclear Structure Data File
(ENSDF)

Evaluations published in
Nuclear Data Sheets

Bibliography: NSR
(Nuclear Science Refcrences)

Published in special issues of

ENSDF Analysis Nuclear Data Sheets
and Utility {Recent References)
Programs

Derived or related databaseJ
(with supplementary data
and/or special display software):
Nuclear Wallet Cards
NUDAT
MIRD
Tuble of Isoropes
NUBASE
Isotope Explorer
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" archival ENSDF Dats Seis

ENSDEF: Data sets for *Kr

Melsc:
e

R
B

Archival ENSDF Data

Sets For 82K

The st fata the idata et was vevized, the number of 80-charanter ren
izt arv indivated within the squere brackets folloswing the data sl ienlifvation

Selent, 007 or more of tha follawing data sels, the methnd nf retrisval, and suomit “hereguest

7 Sdee; AN Dets Sois

[NECTTED LEVELS, SAMMAR [16-JU-1 08, 480, 26 0 Kiytes]
3257 2B- CECAV [26-Jul-+ 23013, 1.5 khytss]
B- DEC 8 (3830 H) [T6-0u>-1
5285 8- DECAY (6 173 M) [1 8- ul- 1999, 69, § § hixtes]
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(4, 210C) [19-Jul- 1992, 199 157 kintzs)
[18-Jul-1998, 13,1 0 kipdzs]

<038, 10, 1 £ Koytes]

ENEDF file ﬂﬁ;
ENSDF fil2
Tahles

C-awing
Bands (F5)
{ZIF He

Ar cantainedan the data set, snd catimated ZHSDE file

Cronaratad by ENSTSRTIST T May 0§ 26 54 2000

8%
3eKryg

ENSDF Plot (*Br

B-decay)

32Br B~ Decay (35.30 b} 19E3Me08 {continued)

Decay Scheme:

%P =100

i 5
2.000
1300
.5
0.5
0.003
0.6
a1
<0.04
0.4
0.2
0.4

Intensities: Iiyrce) per 100 parent decays

O
& 2820.44
2828.11
Al X 2648.382
— 1L2556.178

7.1

F

—— —
%——b-——— 2426.882

B .,% :G 20894.0131

™ 1058.65
el 1B20.530
1474 B9

\378.521

0.0

iz
a6Kray

82
EHT
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CINDA (Computer Index of Neutron Data)

* Bibliography of neutron data (literature, inofficial
publications, computer files); (Y,n), (v,f) and spontaneous
fission data also included

+ Entries primarily sorted by nuclide, reaction/quantity,
laboratory; therefore separate 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 include charged-particle
induced and (all) photonuclear reactions is under
preparation (20017?)
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» CINDA book

volumes:
* Archival 1935-1987
(5 volumes)
¢ CINDA97 (1988-1997)
* CINDA99 (Supplement to
CINDA9Y)

* Selective online retrievals through
WWW and Telnet. WWW output
with hyperlinks to EXFOR

* Complete file on CD-ROM about to
be released

— Complete file contained in several

CINDA products and retrievals

CINDA

9 ouaglity

L=z
{991 Rept
RS deug
Data
(r.p) PR
Duta
£ ]
(.2
(o)
L]

n.xl
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EXFOR

+ Unified computerized system (library and format) by
which intermnational, regional and national data analysis
centers exchange experimental nuclear reaction data

* Compilation and exchange coordinated by IAEA

» CSISRS = US implementation of EXFOR

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

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

e More than 60 000 data sets, more than 3 million data
points

More on EXFOR

+ Library contains numerical tables and structured abstract
with experimental and bibliographic information

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

* Main users:

— Evaluators (EXFOR database is starting point for all
evaluations)

— Applied users, if no evaluation available

— Anybody measuring or calculating cross section data
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Access to EXFOR

* Available for interactive retrievals through WWW and Telnet

(~one reaction at a time)

* CD-ROM with retrieval program (similar functionality as
WWW/Telnet)

* Complicated retrievals available individually on request from
TAEA-NDS (diskette, tape, file transfer, e-mail, printout)

* Qutput in various formats:
— Standard format (EXchange FORmat)
— Computational formats for plotting and further processing
— “Edited listing” (abbreviations expanded): on request from [AEA

— Online plots for intercomparison with evaluated data

108 .
EXFOR Retrieval _ ]
(WWW) T ‘
Plot for $Cu(n,p}  + = 'Eﬁ;{‘f‘
Comparison of i E ; 2
cxperimental data 3 e
with evaluation £ ¢ -
e T ]
from CENDL-2 » [ ?f’ e
& Rl N W B EAZ Wi
: N ; pHEwk SEaL
E ¥ SH EiGhe B8 TUGi
] ; SERIE FHMIE
of FhiE il
| e
| : g %ﬁ%m B 52 LASTH
5 i = }$3HFLE; @ 1ET 1
|
b i f M I
o = " : o
B, {MeV)
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ENDF (Evaluated Nuclear Data File)

» ENDF-6: internationally agreed format for evaluated
nuclear reaction data (and related decay data). Used for
major libraries ENDFE/B-VI, JEF, BROND, JENDL,
CENDL, and others

« ENDF/B-VI: Version 6 of the U.S. nuclear data library and
released by NNDC Brookhaven
— Contents: for summary see report JAEA-NDS-100
— Format Manual: TAEA-NDS-76 Rev.5 (1997)
{=BNL-NCS5-44945=ENDF-102)

— Summary documentation of evaluations;
BNL-NCS-17541, 4th ed. (=ENDF-201), 1991, with supplement
(1996)

ENDF/B-VI Library Organization

* ENDF/B-VI General Purpose { » QOther sublibaries for:
Library (neutren data 0-20 ‘\ ~ Incident charged particles
MeV, 320 materials from 'Hto {Additional materials added to proton
bli in Sept. 1999 upd,
9Es. Sept.1999 update: some materials \ sublibrary in Sept )

extended to 150 MeV) = Decay data
A — Pholo-atomic interaction
— Basic file )
. ) — Thermal scattering law data
— 300 K point data file — Fission product yields (neutron-

(Resonance parameters
converted to cross sections)
« Subfiles for Srandards,
Dosimetry, Neutron activation,

induced and spontaneous)

- High-energy (up to 1 GeV),
incident neutrons and protons, fow
materials only

|
|
|
|
|
|

Fission products ¢s duaia, ||* Kept separately, to be reques.ted
Actinides cs data are included in | | Separately (partly integrated in
General Purpose file but are online service)

available separately
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Access to major ENDF libraries

* Maijor libraries ENDF/B-VI, JEF, BROND, JENDL,
CENDL available online through Telnet and WWW
(interactive, retrieval by material, reaction and data
type, energy)

= Various utilities for file handling, plotting,
pre-processing: ENDF Pre-Processing Codes and
Utility Codes, available for downloading

* CD-ROM (libraries and codes), only from IAEA

(WINENDF)

Output:

— ENDF-format (all definitions coded with numerical flags)

— Table format and plots available online

ENDF File Structure

— “Sublibrary” determines incident particle and basic data type
(neutron data, proton data, decay data,...}
- Hierarchical file organization;
» “Tape” (Unit of data release, full sublibrary or update)
» Material (MAT number, up to 4 digits}
+ Hile (MF number): Data category
+ Section (Reaction Type, MT number).

File numbers (MIF): Reaction Type numbers (MT):
1=General information I=total cs
2=Resonance parameters 16=(z.2n} s (z=projectile dep. on sublibrary)

3= ti
reaction cs 102=(29) ¢

103=(z,p)cs
etc.

d=angular distributions
S=energy distributions
GO=cnergy-angular distributions

8=decay duta
ete.
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FENDL-2 (Fusion Evaluated Nuclear Data Library)

* Result of worldwide effort coordinated by TAEA
* Aimed at fusion applications (ITER project)
« Extensively tested, therefore recommended also for other applications

+ Sublibraries:

— FENDL-E/2.0: Transport: n-interactions, y-production for 57 nuclides; photon-
atom interactions for 34 elements; basic dala as well as processed data for
MCNP and multigroup calcs

— FENDL/A-2.0: Activation (636 nuclides, 11000 reactions)
— FENDL-C-2.0: Fusion (tight charged-particle fusion reations}
~ FENDL/D-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 files, 1 Gbyte data

MENDL-2 and MENDL2-P
(Medium Energy Nuclear Data Library)

» Libraries for activation and transmutation (formation
of radioactive product nuclides) at indermediate
energies, for 505 stable and unstable target nuclides
between 26Al and 219Po, by Shubin et al., Obninsk,
Russia

* Based largely on calculations

* MENDL-2: Neutron-induced reactions up to 100 MeV,
altogether 57500 rcactions

* MENDLZ2-P: Proton-induced reactions up to 200 MeV,
altogether 87000 reactions

* Available by FTP or off-line
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Databases for Reactor Dosimetry

* [RDF-90: International Reactor Dosimetry File
(Version 2 of 1993): Cross sections for neutron
dosimetry by foil activation, radiation damage cross
sections, benchmark neutron spectra. Available for
downloading

* RRDF-98: Russian Reactor Dosimetry File. Cross

sections and covariance data for 22 reactions, available
for downloading

¢ NMF-90: Neutron Metrology File. Integrated database
for neutron spectrum unfolding calculations (PC codes
and data). Available for downloading.

Meutron Metrology File

The Feutron Welrology Fle (MM=-4) [1.2] 5 2ninfegraied datsbase ‘o
pegorming neutron spectur ad.ustrient (unle ding; caleulslions # ¢onaing 4
ckfteren: addistmeal cades, lte desimetry -saction grass secfian ibrany
IRUE-FCMIT -3 witl: sevariancs files, 6 mpat cata sedx for rsaclor henchirsl
neutren fields 2nd a nuinber of uility ccdes for processing and ploting the
Input and outout cata

It MMEAG 15 dhviced inio follewing modil es

Click below fo download
compressed disk images:
DG digkl, dig<!
IRIESOMME S diskd
ETAYNL
WIEKE
CONLATY et b, s

Madule:

hite since 05 11 1953
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Data for Actinides and Fission Products

» Neutron cross sections for actinides, fission product
yields, and cross sections and decay data for fission
products, are included in major evaluated neutron data
libraries

» Some special libraries:

— WIND and WIND-2: For wasle incineration. Neutron cross
sections for U, Np, Pu isotopes up to 100 MeV. Proton data
for 238U, Neutron activation data for 2Pu 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 safeguards. Available on diskette
and as handbook

RIPL (Reference Input Parameter Library
for Nuclear Model Calculations)

* Result of IAEA coordinated project

* Input parameters for theoretical calculations of nuclear reaction cross
sections

+ Contents:
— Atomic masses and deformations
~ Discrete level schemes
- Average neutron resonance parameters
— Optical model parameters
— Level densities
— Gamma-ray strength functions
— Coentinuum angular distributions

Available for downloading from IAEA web pages and on CD-ROM.
Deseription available also as a handbook (IAEA-TECDOC-1034)
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Alternative entry points

e Same basic data are available online (or on
CD-ROM) from various sources

* Possible reasons for using alternative sources:
— Better network connection to your location
— Different user interface

» Possible problems:

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

— Some products available only commercially

Alternative entry points: Examples

U.S. National Nuclear Data Center (NNDC)
http:Awww.nnde. brl. gov
Close cooperation with JAEA-NDS, similar WWW and Telnct services

Isotope Explorer

Software for intcractive access and display of ENSDF data, from Lawrence
Berkeley National Lab {USA) and Lund Univ.(Swecden)

http:fie. bl gov/isoexpliisoexpl htm (Windows version)

hitpfwww. pixe.lth. sefensdf/ (New experim.verston without installation)
K.A.E.R.L. Table of Nuclides (Korea Atomic Energy Res.Inst.)
Basic nuclear properties and cross sections

http:flatom. kaeri.ve.kr/

T-2 Information Service, Los Alamos, USA
Nuclear Data Viewer and other services
htip: A2 lanl govidataldata. himl
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How to reference the data

Data obtained from databases of the Nuclear Data Centers Networks
should be properly cited

Citation should include
— original source of information and

— database [rom which data were extracted (which may contain essential
information not existing in a published articlc) with date of retricval

Example: How to cite the MENDL-2 library
— Yu.N. Shubin, V.P. Lunev, A. Yu. Konobeyev, Al Ditjuk, “Cross-scetion data library
MENDL-Z to study activation as transmutatien of materials irradiated by nucleens of
intermediate energies”, report INDC{CCP)-385 (International Atomic Energy Agency,
May 1995). Data library MENDL.-2 received from the IAEA Nuclear Data Section

Detailed citation guidelines for data retrieved online:

— ¥. McLane, Citation Guidelines for Nuclear Data Retricved from Databases Resident at
the Nuclear Data Centers Network, Report BNL-NCS-63381 (July #996). Available
oniine in PostScript [rom attp:/rwww-nds.iaea.or.aiindspubldocumentsfonline/
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4. A closer look on EXFOR

EXFOR = EXchange FORmat

Started 1970 for neutren-induced reaction data, 1976
extended for CPND and photonuclear data

Forerunners: NEUDADA (NEA Data Bank), DASTAR
(IAEA), CSISRS (old version from USA, covered whole
world)

1970: Exchange agreement (“Protocol™) between 4 “core”
centers (NNDC, NEA-DB, IAEA-NDS, CJD) - At that
time data exchange between East and West was important
function of TAEA

Today North-South exchange most important

About the format itself

Still possible to define center-specific storage format and
use EXFOR format for exchange only (NNDC calls their
implementation of EXFOR “CSISRS” but it is not very
different)

Today, the center-specific format is largely defined by the
choice of a database system to keep the master file and
(usually separately) an “index” containing all parameters
needed for retrievals - presently a hot topic among the
NRDC centers

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

EXFOR format: 80 character records with sequence
numbers in column 67-79, preceded by 6 data fields of
width 11

Various output formats (or “user formats™) available:

— Computational formats (for plotting and processing)
¢ “Table” format, “Line” format (NNDC)
+ X4TOC4 (by D.E. Cullen)
» ZVView (internal conversion for plotting)

— “Edited listing” formats (better fayout, expansicn of abbreviations)
+ XTEND (NNDC)
* Qutdated formats previously used at NDS and other centers

+ Meant for printouts, but could be revived for betler electronic
sutpul

What’s special about EXFOR?

1t’s the compilation philosophy

It’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 usually corresponds to several (formal and/or
informal) references: a progress report, a conlerence
contribution, a laboratory report, a final publication

All references describing one experimental work are
collected first by the EXFOR compiler. The entry then
contains the latest available information extracted from all
these references (e.g. experimental details from informal
reporl with latest numerical data from final publication)
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More on the specials...

* Tor neutron data, the complete bibliography will be found in
CINDA. EXFOR may give under keyword REFERENCE

— either only the reference where the numerical data are taken (NNDC
practice}, or

— list the complete bibliography.
* When possible, authors are contacted for approval

¢« EXFOR entries are alive!

— Authors are encouraged (o submil preliminary data to BXTOR (e.g. by
private communication) because updating (with new data and/or new
references) is a routine matter

— Even corrections after final publications (possibly published as
“Errata” which are hard to find in the journals) are no problem

~ Conclusion; an EXFOR entry has a value similar to 4 publication and
sometimes is even more up-to-date.

+ EXFOR = pre-digested experimental data

EXFOR Retransmissions

* Because of its compilation philosophy, it is of greatest
importance that corrected entries are distributed
(“retransmitted”) whenever:

— an additional reference belonging to the same work is published
— the author submits a correction of his results, or withdraws them
— amistake in the compilation is found

« To trace any such corrections, they are recorded in 2 ways:

— “Alter flags” in col 80 (intcrnal, for data centers only, not secn by
the users)

— Bookkeeping of changes under keyword HISTORY (cumulative)
*  Unit of retransmission is subentry (always together with
subeniry 1)

« EXFOR distribution files between data centers
(transmission files, “TRANS"} usually contain both new
and corrected entries

39




Deletions

+ Entries or subentrics can be deleted if:
— the data can be found in another place (moved, duplicates)

— 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 are superseded or
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 transmitted in the proper way to make
sure that the {sub-)entries to be deleted are removed from
the master 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
— cenable casy comparison with published reference and
— help avoiding mistakes in compilation

» Very important: correctly report the reference and standard
values the author used, do not replace with more recent
data, so that later renormalisation is possible.

— Standard cross sections
— Half-lives, branching ratios! Do not misunderstand EXFOR as a
chart of nuclides!

» If compiler believes that the data have a serious problem,
this can be entered under keyword COMMENT
(“Compiler’s comment”) or CRITIQUE. Clearly separate
compiler’s opinion from reporting the author’s work.
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Structure of an EXFOR file

» TRANS (center-to-center exchange file) containing several entries of one
basic type (neutron data or CPND er photonuclear data)

— ENTRY - I work, identified by 5-digit accession number (AN)
* SUBENTRY - ] data table, identified by 8-digit sub-accession
number (SAN = AN plus 3-digit number 00]-999)
Special case: subentry 1: common information for entry

— BIB section: bibliographic and other text information (codes
and free text)

— COMMON section: common parameters for entry or
subentry

— DATA section: numerical data
* 1 entry has between 2 and 999 subentries
= Subentry 1: BIB sectien (+optional COMMON section for whole entry)
= Subcntries 2-999: BIB section + DATA section (+optional COMMON
section for this subentry)

The BIB section

= Keywords (col.1-11), e.g.: REACTION, AUTHOR,
REFERENCE, INSTITUTE, DETECTOR, METHOD,
DECAY-DATA, ete.
= Codes (in parcnthescs starting in col. 12) may contain
— actual BIB information (abbreviations from dictionaries)
— alink to the COMMON or DATA section
- associated numerical 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:
— cols.67-74 SAN
— cols.75-79 sequential number within subentry
- (col.80 Altcraticn flag, data-center use only, normally blank)
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COMMON and DATA sections

* 6 data fields each 11 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.)

e Upto 18 “logical” fields allowed (if number of fields >6,
the “logical” record will be broken into 2 or 3 “physical”
records - this is a good example for the usefulness of a
“pretty listing” program)

¢+ (COMMON section: only | 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 variables.

* *“Pointers” may link pieces of information from BIB,
COMMON and DATA sections

REACTION codes

Keyword REACTION contains

— actual nuclear reaction observed {subfields 1 - 4)

— quantity measured (subtields 5-9). Not all subfields need to be present
REACTION  (92-U-235(N,F),,SIG) a simple case

REACTION (26-FE-56 (N, INL) 26 -FE-56, PAR, DA, G, LEG/RSD, DERIV)

not so simple
SE 1: Target
SE 2: Projectile. O = no projeetile {(nuclear quantity, or spont. [ission data)

SF 3: Outgoing particle(s) or “process” {¢.g. TOT, EL, INL, F; X = production)

SF 4: Residual nucleus (normally heaviest product), may have isomer code
SF 5. Branch {(¢.g. PAR=partial, CUM=cumulative)

SF 6: Parameter (e.g. SIG=integral cs, DA/DE=double-diff. cross section)
SE 7: Particle considered (given if different from SF 3)

SF 8: Modifier (e.g. LEG=Legendre coefficients, REL=relative data)

SF 9: Data type (Defaull=EXP}
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Center Identification Characters

B Preliminary Yor internal center use (7.« not included on exchange Tles).
I NNDC {Brookhaven) Newron puclear dats

2 NEA-DB {Puris) Newtron nuclear data

3 NS (Vienna) Neulron nuclear daka

4 CID(Obninsk) Neuuen noclear data

6 dataTiom arca 2 Iyt entered by NNDC: nol parl of the normal neutron nuclear
% duta from area 4 data 2. 3, 4 serles,

9 NDS {Viennu} Dictionary lrunsmission (see page 6.1)

A CAMD{Muscow) Churged-particle nuctear daly

B KaChaPaG (Kurlsruhey  Charped-particks muclear data

€ NNOC (Brookhaven)  Charged-panicle miciear data

D NDS{Vicnna} Cliarped-particle nuelear dala

E  JCPRG (Ssppom) Churgeil-particle naclear dats

¥ VNIIEF {Sarov) Charpedd-particle nuchear dals

G NDS {Vieana) Photonticlear daa

H NNDC (Brooklaven) Special inicrnal use for relativislic paraele neackion date
NNDLU (Brookhaven) Phetonuclear dala

M CLFL (Moscow) Phatonoclear data

N NEA-DB (Patis) Special use for ineinas anly

3} NEA-DB (Parls) Chargorl-partiele nuclear data

P NNDC (Brookhaves) Charged-particle nuclear data from Macliowen e’
1D (Obninsk) Phatohuclear data

R RIKEN Churged-partcle nuclear dita

5 CKDC Charged-particle noclear data

[ VNIILIYNNDC Charged-particle nuclear data

Y pDS [Vicona) Special use Loy selected evaivated agutron daty VIEN" fllc.

Retrieval interfaces

Telnet (IAEA-NDS, NNDC): grouped quantities; one target
nuclide at a time

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

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

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

New [AEA-CD (Exforll/Access): Test version with many
additional search possibililies

Data center internal retrieval software (openVMSY}:
programs RETREV+COFFEE: nsed for offline user requests
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Sharing the work

Compilation
— Neutror data: 4 “core” centers NNDC, NEAD-DB, NDS, CID,
with additional input from China, Ukraine, ...

— CPND: ICPRG, CAJAD, NNDC, ATOMKI, VNIIEF, with
additional input by other centers

-~ Photonuclear data: CDFE and some additional input

Detailed agreements about exchange of TRANS files,
communication of errors, corrections, etc.

Communication between centers by CP-memos
EXFOR dictionaries maintained by IAEA-NDS
EXFOR manuals maintained by NNDC

Substantial changes in dictionaries or manuals must be
approved by NRDCs

Literature on EXFOR

Short Guide to EXFOR, IAEA-NDS-1, Rev.7 (1996) by
H.D. Lemmel. (Overview of format, contents and history
Jor users)

EXFOR Basics, BNL-NCS-63380 (IAEA-NIDS-206)
(2000), by V. McLane. (Format description for users,
available in PDF format from IAEA-NDS web page. )

EXFOR Systems Manual, BNL-NCS-63330 (IAEA-
NDS-207) (2000), ed. by V. McLane. (Format manual for
compilers and programmers, available in PDF format
Jfrom [AEA-NDS web page.)

LEXFOR, informal BNL-NCS report, ed. by V. McLane.
{Compiler's manual including physics definitions)
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Problems

* Flexibility of the format may cause some problems for
the user and for processing the data:
— DATA can be in any field
— Any units can be used (mulli-eV, MeV, GeV, ...)

— Different representations for equivalenl quantities (c.g. many
different types ol Legendre coefficients)

— While the above problems might be solved by use of a
computational format, there are many “exotic” quantities in
EXFOR for which, so far, no computational format exists

* Compilation: in some centers, manpower is a problem.
Compilation of new data is sometimes not as fast as
desired. Also it is not always casy to find physicists
interested in compilation work.

Recent developments and trends

Web-EXFOR is now “hyperlinked” in 2 directions:
— Link from CINDA to related EXFOR entry (neutron data part)

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

With “CINDA-2001", such possibilities will open up also
for CPND and photonuclear data

Search 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 appear in
EXFOR on day of journal publication, and sometimes only
in EXFOR but not in printed issue)
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N2X

A new version of NRDF into EXFOR
translation system

CHIBA, Masaki
Sapporo Gakuin University

Necessity for new translation system

» Transfer from using Computer Center’s
machine to up to date High performance PC

« Difficulty of software system maintenance
written in PL/I or FORTRAN

» Using archive dictionaries instead of
EXFOR Trans dictionary
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New Feature of N2X

Programming Language:
Smalltalk«~FORTRAN

User interface: IntelligentPad
EXFOR codes: Archive Dictionaries
DBMS: UniSQL<-ADABAS

Structure of NRDF Entry
Database
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Databases Maintained for N2X

Logical structure of NRDF data

A Entry of NRDF is called a Datastream
A Datastream 1is 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 of NRDF

« 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.

« DATA section has a numerical table called
Data subsection.

e Dataset is a set of sections associated.

Free column format description
and Data Language

* Values set i1s associated to information
identifier.

* New Information identifiers and values may
be introduced.

feature |
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Basic Framework of Translation

EXFOR — .
ENTRY .
SUBENTRY .
COMMON .
DATA Table .
BIB information .
SUBENTRY 1 .
SUBENTRY other

than 1 *

NRDFE
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  + Identified what

the data included in
the datatable

50
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Basic Idea of translation(cont.)

« EXFOR — * NRDF

« REACTION * information and
(Information for conditions are spread
Physical quantities of ~ in DataHeading, RCT
the Data Table is and other information
concentrated in this identitier and its
key word) values.

N2X Converter PAD

» To start conversion:
Just type in D# such as
D1440 [Enter]

» Parameters: Address
of the Database server,
Database Name,
Directories of Entry
output and Message
output files

 output: error count and
messages found in the
process
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Utility PADs 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

Nrdf Dictionary Load Pad

Nrdf Dictionary Search Pad
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NRDF Dictionaries
and
their Role in the NRDF Compilation

NOTO Hirosi
Hokusei Gakuen University

The purpose of the talk is to explain 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 types.
Finally the maintenance and supervision procedures of the NRDF
Dictionaries are depicted as a diagram.

NRDF 1s the abbreviation of Nuclear Reaction Data File that 1s a
compiled database of charged particle nuclear reaction data produced
with the use of Japanese nuclear reaction facilities. The NRDF
Dictionaries are the core stuff of the NRDF compilation, since they
define and register all the codes that underlie the coding rules and
coding formats of the NRDF.

Below are shown the contents of the present talk.

53



The Nuclear Data Symposium, Meme Media Laboratory. Hekkaide University. Oct. 7, 2000

1. NRDF Dictionaries
Type of NRDF Dictionaries
The general form of the NRDF Dictionary
The Format Type
Save and Storage Method

2. The Role of the Dictionaries

3. NRDF Coding Formats
Coding Form

4. NRDF Coding Syntax

0. 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 Compilation
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NRDF Dictionaries and their Role in the NRDF Compilation

1. NRDF Dictionaries

Type of NRDF Dictionaries
@ W-type Dic.

Words Dic.  ‘Words are simple codes that can be combined to make compound codes.
[example] INC ENGY LAB {compound code)
INC. ENGY, LAB are registered in the W-type Dic.
@ F-type Dic.

Key words dictionary that defines field codes in the NRDF coding format.
[example) ANL=CC:
ANL: a field code{Aanlysis} in F-Type Dic.

@ V-type Dic.

Value codes in the NRDF codmg format that belong 1o one of 14 class categories.
@ H-type Dic.

contains the table headings that are tangible labels that specify their respective values n the table,
® S-type Dic.

stores the codes that are used in the system operation.
® C-type Dic.

contains the commands that are used when refrieving the NRDF database.

@ E-type Dic.
stores examples and explains how to use the retrieval commands.

The general form of the NRDF Dictionary
1) Code Name

2) Expanded Form (Explanation of the Code in free text)
3) Comments
4) Control Information (Keywords)

@ TYPE
TYPE of this Dictionary

2 CLASS
V-type Dic.” the codes in V-type dichionary are classified into 14 classes(Table 1),
F-type Dic.: specifies the CLASS that this field code in ¥-type Dictionary belongs to.

The field code also requires its value code in V-type dictionary with the same CLASS as it belongs to,
[example] ANL = CC:

ANL: a field code(Analysis) in F-type Die.
ANL belongs to Class ‘7.
CC: a value code{Channel Coupling Methnd) in V-type Dic.
‘CC belongs to Class '7.
@ DATE
the date when this code was registered or the date of the last alteration.

55



®

®

ee

The Nuclear Data Symposium, Meme Media Laboratory, Holdeaide University, Oct. 7, 2000

SOURCE
the SOURCE where the code is cited from.
COUNTRY
the COUNTRY code
BASE
the number on which a system of numbers is founded.
[example] USEC (MICRO-SEC) BASE =SEC , RATE = 1.00E-06:
RATE
the amount of the code compared to BASE.
[example] USEC (MICRO-SEC) BASE =SEC, RATE = 1.00E-06:
FLAG
gpeeifies a OBSOLETE code.
[example] DELTA-ANG-CORRL FLAG =0
REFERENCE
specifies a new code if the OBSOLETE code is revised.
UNIT
PHQ
represents that a code(heading) in H-type Dictionary refers to a physical quantity(CLASS ‘7) in V-type Dictionary.

:Unlp;gom Incertain, Indefinite
sl Modlel Potential Parametors

y Miseellanedus

The Format Type

< Text Format Type
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4 Table Format Type

code |sexplanation| type |comments| classes | flag|Reference| source { country | base | rate date |

ENGY Energy v 7 1988-07-14

ENGY-EM] ENERGY
OF
OUTGOING
PARTICLE Vv 1 1984-05-11

ENGY-EMT} Energy of
the emitted
particle in
the center—

of-mass
system v -1 1988-07-14

ENGY~-EM] Energy of
the emitted
particle in
the
laboratory
Jsystem \4 7 1988-07-14

ENGY-EX(} ENERGY
EXCESS v 7 1984-05-11

ENGY-GAR ENERGY
OF
GAMMA-
RAYS(IN
GAMMA-
RAY
TRANSITIO
N OR
GAMMA-
DECAY) v 7 1984-05-11

ENGY-SIG
INT{SIGMA*
ExxNIDE Vi 7 1984-05-19
ENGY-5PE ENERGY
SPECTRUM vV 7 : 1984-05-19

EON
EURONUCL EURONUC
EAR LEAR

(EXTINCT
v MAY 1966 2] O EXFOR | 2UK 1984-05-25

EPL EARTH
AND PLAN,
SCL
LETT.DATE
=84-05~25 Vi 2 EXFOR | 2ZNED
ESJ JOURNAL
JENG.SCI{ OF
SAUDI ENGINEERI
ARABIA) NG
SCIENGES,
U.0F

Vi RIVADH 2] O EXFOR [ 3SAR 1984-05-25

ETP
EXPTECH.P EXPERIME
HYs. NTELLE
TECHNIK
DER

v PHYSIK 2] O EXFOR [ 3GER 1984-05-25

EY
ELECTRON
-VOLF v 14 1984-05-11
EVa10%%-3 Milli eV ) 14 . 1988—06—-30
EWSR | Emergy '
weighted
sum_ryle v 712 1994-10-04

EXC-ENG
EXCITATIO
N
ENERGY(of
the final
state) ) 7 1988-07-14
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Save and Storage Method

+ FileonPCs
<+ VSAM on mainframes

2. The Role of the Dictionaries

1. to define and control the codes which are used in the NRDF compilation.

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

codes 1in the NRDF dictionaries.

3. Updating the NRDF dictionaries continually, we can increase the quality of
the NRDF database and expand the compiling data area in varieties of
recently developed new fields of charged nuclear reactions, and make the

NRDF database up to date and more useful to the nuclear physicists.

3. NRDF Coding Formats
Coding Form

<{<{Standard NRDF Goding Form of Nuclear Reactions>>
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Problems in the Coding Formats

4. NRDF Coding Syntax

9. Coding Procedures

1. Coding Sheets
2. Coding Editor
3. Data Entry System

Problems in the Coding Procedures
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6. Correspondence between EXFOR Dictionaries and
NRDF Dictionaries

% 2. EXFOR Dictionaries (Tables of Dictionaries)

- T TR
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%) [TNRDF 86321 O 7 5 ATHAMISHE LTS EF2 6Ns,

(¥ 1) TExpansion provided | 0’ yegi, TEM 2L LICHMUTHENW I &2EDLT,

{IE 2) [NRDF counterpart] SiCIdEATO NRDF BE2E.EVEOMEET L Th s VOROREEF.
ZHUTE - T NRDF O VEEEICE L TO S ERENGEE T E 7 7 ABS 2D,

7. Coding Examples in EXFOR and NRDF

8. Maintenance of NRDF Dictionaries

Maintenance ans Supervision of NRDF Dictionaries(Up to Now)

Refer to

Registered
Updated

Mutual Conversion

Operation
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Maintenance and Supervision of NRDF Dictionaries

Notification of
‘Dictionaries
updated’

Update of the Latest

Version Dictionaries

Proposals for
Revisions

Update of the Latest
Version Dictionaries
{only update)

'

* Backup of Master Dictionaries

- Update Logs

* Backup of Dictionaries before
Alteration

* Update of Table-Format Type of |

Dictionaries §
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JOPRG  Meeting on Cet. 7, 2000
by Note. Hircsi(Hokuset Gakucn University)

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

# 5. <NRDF Source Data>
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10

0) <HAMERE-I. BLET 5, <HHCHE. ZFSEFREEEDRAATIT .
1} REQEIAEAZINTEI—F 4 7 y— ML <BESCRERINTHN,
2) [+<Bifii>] RAECGRANC AT TIZ, TREBOWE] L2215,

[#31

DET-SYS=(MAG+PLST-SCT):

3 X, [REL MFREE] 8. TR/ 2&b T,
4) <BEE>-><HHE>ORETFZD T LEGESIE.[->OM0BEE L #OBEEERML & LTRT 5.
5) ~<BE@EXIIRNT. T~ B7RF—3— FTHR. T £01 3,
G 7 BOMEMALER LI AR AENT S,
8 HIMHOEBIRCT, NFOZHBEOERTEORERE LT, MEEEhTEBEI+ THTEL 2803,
9 EXFOR IZfli- T2 2O RKIGOMANEE 5 HAT S,
100 ZBORHUw HMADI— FABB UL THRFS | 2Bl s,
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7. Coding Examples in EXFOR and NRDF

bl :(ﬁ{%rgnl;(Na, Noavget):
L RTY=(BLA-SCATTIL ).

; RTYW(INEL Q(‘ATT)
DET PART{)L ((:ci\Ml\lA)
L PHO=XSEETND s L

NF T SRS \ﬁb’z}J frﬂﬂmb M\_rz‘z%f}’tn £

R’E‘Y—(‘ENEL SQATT)
PHQ—{T)S]PMAIDOMLPAIDL)
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RCT (target(P GAMMA )X)

REACTION (taxgetlP X)0G:0, S0 |
ACTION  (argotlP X)0.G.0, ST v

2 % aa for T T ipeuwtrsgnemissionresetion ¥ -
M e : e e yb DETPARTCL—U\I);", Cip

=-ml -in-i Angular érs Slati

- ROT=(BLION:T. )4HE),
R’I‘Y*(RRG RCT)

REACTION: (3-Li

DETPARTCL= ((;AMMA)-; :
L PHQ=ANGL-DSTRN): -
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.%‘B‘ﬁ"o S

Ek@ﬁéﬂfhéﬁ%wbml :

iy i%CiQ(:sz(N ALPHAYIBE . ALPHA)SHE . NJALPHA):

RTY=(SQNTL-RCT T
#1" sequential decay *i

‘DET-PARTCL=(ALPHA);
:PIIQ-*{EGECTN YLD,

e Dotecred prodnced parncles are tahnlabed umle1 the, ..
' headlng'; A'md 7 in the table #

: ¥DA1A N .
A s YLD
' -(NDDIM) (NODIM) (M)

RTY%(FISSN.SQN’IL RC'D

BET PARTCL=(GAMMA):
PHQ=(XSECTN-YLD);
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) _m&uxﬂammz

R('"l‘-((target(N FISSN

=X the h(’aVlEt ﬁsm(m
ﬁ up;ments o £33

; RTY-(FI.‘:SN}

PHQ=(X3):

ssmn agymmeh y the ra[m af the! mean mass of the

targct(N FIbSN X2
rt xz the l;ght.e\ fission

vior: flsmon fragment to the mean mass of the lig‘]:lter :

‘:frag,ment The meéan mass mens the most ]Jr

sion fragmems *f
ﬁ%Tc‘: LT Fﬁﬁ e %%Abto :

; gﬁﬂ’i’i{ﬁl»e}: > f’n‘fﬁﬁ‘ﬁ

jREAC'l‘TON (largel{proj

BAYSEIE SR,

RCHlarget{N P)re
© - RTY=(CMPD-ROT)

. DET-PARTCL=(P);

- PHQ=(XSECTN):

(%)ﬁﬂﬁ%ﬁﬁ VO
%AMI l'fﬁﬁﬂé‘j %

1)1 D)cctl.lo X )1e<;1 duaD
& RTY"CFUSN) EE T
DDT PARTCL:“( )
PHQ=(_);

.g)_Sﬁéilaiuti(& ! ;

FREBHTFDY T4 &

BPHANZ-STASIGN

o RTY=(SPAL);

e__(P. X)res: ualki:

DETPARTCL=( .): : L
ANL=(, ):
PHQ=(XSECTN):
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LB 2B SR L ﬁ@mﬁﬁj A (B 21 B L O TIPS, r&szfﬂrt’%ﬁy@iﬁz&
Ut rzazmq::ﬁ?ﬁj‘ ZLTES LT~ 4 50T 5o CORER 7B
T{/V'ﬂ'%a_ A ; o rmbﬁam ER rmanrﬂt%ﬁna rz;crmﬁu)

B 5 Tl rzu(r%iﬁ;ﬁj YR LM (70 -

REACTION(Z-S-AP KNAYFIRLEM ER)

ZOBEETTE , i D RTY—(SPAL}

NG OUT’L -:OUTJ\ FELEMENTJ\ FMASSJ ETE|. | DETEARTCL=(N P):

H:'lb*ﬁﬁj &___b_f@'f_ﬁﬁf%:u_ i = : L Deteeteil particles are codod in ¥DATA 4/
S T ey

i ;(heacled‘DAlA))_are cudecl in ¥DATAT®

Y I E N ) .
'NNBR % & ELMG cDATATS
i (NODIM} (NUDIM) (NOmM) (NODIM)(umt)

i .!* 1 Medsmed quantlt‘yqu eoded under the ﬁeld headerl
Lo b o DATA m¥DATA ol .
(\él)flfi%@é’rﬁﬁ& i rgz%u ¥ FMZH ’E—%A l/f\.-c
{f?ﬂ] NNBR*N ¥/ ol
Vexame, TELMU 1 TV BEE] £ 5213 M
ﬂ%iéﬂ‘ft‘f&b\

ROT=(120(P" X))
_RTY=(BPALY;

: PHQ_—(XE:ELTN): !

 PHQ=(FISSN-XSECTI):

bmxn_m@ﬂgﬁmm%wm n,ﬂrm.z,_;s\_b '_ '
.Czaén' e

' RCT‘:&HE@‘t,(Dfﬁj?-Cti'le -'Ejec-ﬁle:)resid-ual)_::
TRty | CRTY=(POL-RCT: -

{targetiprojectile eectile Jeesids
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. ANL=(. )i
PHQ—(POL}
S The spm p{)]arudtlon p:\rameter probablhty Wik respect )

e g Angleof emission */ .

ot "'(NODfM)'(N;();j[M;y

(. ﬁca rﬁ ugﬁﬁzj & I{T'_rP-OL};;\N;GLg BREET

S RET=(tareet(y jectiledresiduall
CRTYSpOLRCTE o
. DET-PARTGL=(.): -

AN

. PH “ANALDW:

; ;:R(‘T-{targe‘r(pm]ectﬂe e1ec1n1e )msulual)
- RTYEPOLRCT: '
.. DET-PARTCE=(0: .

L ¥DATA:
- THTC AYY _

L INCSOURGE - (POLTR LAMB)
CRHIBIBRIE R D THRBIT S Wi

| EAE |
. !’INLSOUR(,EJ %%Eu—.'é‘% T

B .“”(tal ge‘r(m OJocmle e]eotﬂe )1ecndua§),
_,RTY-(POL R(‘T) '

DECAY-DATA - (flighnuclide half-life radiation).
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(60-ND139-M 5,5HR DG 7081738 06D i RGT—(target(plo]ectﬂe 9|ectlle)169ND)
] el B - RIY=ECD); ; -
I Gamma clecay trom the: remdual nucletis: */

DET: EAR_‘_I‘C.L—.(GAMMA)

 RSpiiaoND: .
# Motastable state®
. :EN(JY (‘AMMA—( OSKFV iSKEV)

B f* DA’IA 1 the total dbundanc‘(‘ of both gamria I‘dy:: frer . g

* themetastable nucleus A

-4 ('K) i*: Mptastable Stk G-.\ a'f‘f / 5’(@!& '1-:) 3 (Dfaii‘
| BERE, HROXORENCHTELOTHEL. -

5

"REACMON @5 A(P ‘?N+‘)P)Z

ROET=(targat@ Z*N 5P )revdudD
RTY=(X1);
{* The feaction channel is undefined*/

DET-RARTCL=(N P}

[ﬁﬂ 0 &EE%#%JM\E?‘Eéh’C 61}\&’7
ERls, BEMEEL TN LS 8T
S DERAGMK ANTRAT R, . e TaIat R TN
REACTION  (Z:§-&P 2N+2P)Z-5 A (DEP.SIH) © | E,CT»(tmgotCP 2N 2P )1981([ual)

» f* It 115 not (lecv: whc-thel the redchon (,hannel 1&. (lefl: v
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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 files).

75



How to read the numerical
data from graphs

#Most popular method is to use a
digitizer.

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
Image Analysis Software.

NIH Image (for Macintosh Computer)
Scion Image (for Microsoft Windows Computer)
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Lab, Sapporo

Memne Matita Laborztory
Holdaidin LNiratty

Nuclear Reaction Database
framework on

Meme Media architecture

Yosihide OHBAYASI

Meme Media Laboratory, Hokkaido University

JAPAN
Email:oba @nrdf. meme.hokudai.ac.jp

Nuglear Data Symposiam

Information architecture researcho:: 20 v Med

Objective: Investigation of ‘“‘generic” software
framework to treat computational
resources.

E.g.) The notion of “Hyper-Link™ .
We need to think the future to make “generic” architectures!

What/How do we treat computational resources
5/10/15.. years later!
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Nuclear Data Symposium
Oer. 7, 2000, Meme Media

Estimation: what should I prepare?™™

Typical spec. for the High-end PC.

Now 10 years later
CPU IGFlops 1 TFlops
RAM 250MB 0.25TB
HDD 10GB 10TB

Network [~100Mbps  1~100Gbps

Nuclear Tiata Symposium

What’s the starting point? o7 e

Lab. Sapporo

| Data is managed by SQL I

Network communication

between SQL. server and

IntelligentPad client
Serverl through CGI

!

\
T Y A Network 4
. T g

1| IntelligentPad
query results

Clientl T Client2

Data control and retrieval with IntelligentPad Client
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Nuclear Data Symposium
- Oct. 7, 2000, Meme Media

What’s IntelligentPad? iefitions

*Object oriented system construction architecture

Pad: ‘paper’ like graphical object on the screen
Each pad has a function with metaphorical

*Synthetic “media” architecture : “Meme media”

Any computer resources are made from ‘synthetic’ use
of primitive Pads

Meme : elementary set to construct our culture
<—> gene
/Selfish gene J, R. Dawkins

Nuclear Data Symposium
Oct. 7, 2000, Meme Media

For the programmers Lab. Sppors

Although, the study of IntelligentPad is still continued as
information technology framework research, currenily there are
several kind of “IntelligentPad” software package are available as
“mile-stone” packages.

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

Mema Madia Lobatstal
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Nuclear Data Symposium
Ozt 7, 2000, Meme Media

Media-based architecture

#ema Medta Laboreiol

Nuclear Data Symposium
Qci. 7, 2000, Meme Media

Connection between each padg*s»

pad A [EIEIEREEE) oD 00

(b) logical structure of linkage

ite pad
(B2 Composiici among the three pads

Rtuieo Medla L abonat)
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Data Retrieval

T E T TS b, 296D

[ anea ;

List of >*#U(p,X)X data
DatagroupNo:DataNo

L~/
MFFERERTLAL PANGES dul SMGULAR
LRI

[ - 13iEs, 2290 .0 1 3igpetal e

Nuclear Data Symposium
Oct. 7, 2000, Meme Media
Lah, Sapporo
Step 1. Set the netwark

address of SQLserver
Step.2 Set the keyword
to search

Step 3. Exec.

Step 4. Get 327:6 data

SUFFEDTUTIAL FALLES AND 4L 140
|STR:ATIONS TF B FARIIENTS FACH
HEWTIRACT 10k OF MO0 A TH
5GEw SRUTORS

Bib.

R (7, 00| 30, 208 11F, 101114, e
AT, R, YR

" Reaction

\=|.Df'lUNlJ;H e ﬁ
2 Data

{5 v srrome o wEnzeTLe
Fammen oo

Data Pad
Data text browsing

Data Visualization

Nuclear Data Symposium
Qct. 7, 2000, Meme Media
Lab, Sapporo

LE E
fFFERENT L4L FANGES AMD AMGULAG
f1ISTRIBUTIORS OF B ERACHENTS

e g i

¢ 2D data Plot Paq.-":

=

qTITLE=/
IDIFFERENT AL PANDES AND
S i, 0ISTRARNTIONS SF AA
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Nuclear Data Sympasium
Qet. 7, 2000. Meme Media

Nuclear data market framework ™

) . \
-
-

-
- Experimentalist

3

Data
Management

—— ' Il

Sy
Firyg:
\_ Data market / Pliog™ ~ -

Nuclear Data Sympasium
Qct. 7, 2000, Meme Media

Concepts ool e

-Media based architecture

Standardized relationship among “medialized” data

* Access architecture

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

= Unified “media” description format

From compilation stage to end-user stage!
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A A B PP MNuclear Data Symposium
PI ZZ : interface of Piazza server : Oer. 7. 2000. Meme Media

Lab, Sapporo

Ments Medla Labacstol
Fbidls Yalvarcty

Nuclear Data Symposium
PIAZZA QOct. 7, 2000, Meme Media

Lab, Sapporo

Hemo Media Labazaol
Stlbs i Vol
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Nuclear Data Svmpaosium
Oct. 7. 2000, Meme Media

Conce [ ZtS Lab, Sapporo

-Media based architecture

Standardized relationship among “medialized” data

* Access architecture

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

* Unified “media” description format

From compilation stage to end-user stage!

Nuclear Data Symposium

XML/XSL based data/format o™

description

«Nuclear Data Description Modeling Language : NDML
{DTD for nuclear data)

*XSL style sheet for, EXFOR format, Word, LaTeX, html, ....etc.

*Name space (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
paper.
These framework essentially helps the compilation activities
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Nuclear Data Symposium
Oct. 7, 2000, Mene Media

S u mmarv Lah. Sappara

Current our resecarch for the nuclear data is based on,

- Media based architecture/ by IntellingetPad,

* Access architecture/ by Piazza,

= Unified “media” description format/by
semi-stuructured document technologies.

Merme Madis Laboraro)

Nuclear Data Symposium
Oet. 7, 2000, Meme Media
Lab, Sapporo

- Current IntelligentPad on C4++ package is available freely via,
http:/fwww.pads.or.jp

- We are going to release “mile-stone” package for Nuclear
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.

Mrme Medfa Laboretof
biahialde odvecoly
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"
\ Symposium of Nuclear Data with Dr. Schwerer, Oct.7, 2000 Hokkaido Univ.

o 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. Chiba*

‘Graduate School of Science, Hokkaido University, Sapporo 060-0810, JAPAN
#Information Processing Center, Kitami Institute of Technology, Kitami 090-8507, JAPAN
+Faculty of Social Information, Sapporo Gakuin University, Ebetsu 069-8555, JAPAN

Nuclear Reaction Data File (NRDF)

The compilation of NRDF is started in 1974. It is a domestic nuclear
data base of charged particle reactions organized by Japan charged
particie reaction group (JCPRG).

Features and Characteristics E

* 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 information for the experiment
itself, besides the bibliography

» About 1,500 articies are accumulated
+ International contribution of nuclear data.
(NRDF is transferred to the EXFOR format)
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Data Cord of NRDF | Bibliography E
/ e e

\
/

REF=PR/C; and the numerical data
VLP=27(1983)1339; / ———— =i —
Fa20ey " e

ﬂ'¥EXP,1 14; / ¥¥DATA,1;
RCT=1 EC(P,PIP)X'EO'; INC-ENGY-LAB=800MEV;

raz0@* - THTL=7DEG;
PHYS-FORM=5LD; PEIG.2Y
THK-TGT=2.54CM; I ™ 1L P
ACC=(LINAC); ﬁgLLOWNG DATA ARE %(EN FROM GRAPN
INST-ACC=1USALAS21"; ¥DATA, g
INC-ENGY-LAB-RANGE=(800MEV); ENGY-EMT DSIGMA/DOMEGA/DE DELTA-DSIGMA/D@MEGA/DE
CHRG-ING-tON=1; {MEV) (UB/SB/MEV) (UB/SR/MEV) B
POL-PRJ=NO; 51.454 1.165E+01 +5.488E+00-5.23%E+00
DET-PARTCL=(PIP); 101,770 2.611E+01 +5.404E+00-5.325E+00
DET-SYS=(MAG+PC+SCT+TOF+CC'22,23' 154,017 2.908E+01 +5.404E+00-5.321E+00
raz22@Y 203.734 4.046E+01 +4.240E+00-3.984E+00
re23eY 254,120 4.244E+01 +3.824E+00-3.325E+00

MR ENCY.SPEC DRICGHADOMECA/DE 303.925 5.000E+01 +5.154E+00-5.324E+00
- 354.066 4.217E+D1 +5.906E+00-5.1B84E+00

402,453 3.816E+D1 +5.237E+00-5.156E+00

-

Management

¥¥BIB 114; pd
D#=D911; y
TITLE=/@11@; / \ k

ATH=(P.DENES"1',B.D.DIETERLE'1",D.MWQOLFE"",T.B . '
Information of the experiment

J.E.SIMMONS'2', T.8.BHATIAZ G .GLASS'3 W .B.TIPPH
INST-ATH=(1USANMX'1",1USALAS'2, TUSATAM'3);

(‘50.034 1.720E+01 +5,.902E+00-5.904E+00
EN

3 ”

Data Compilers
Data Input System [ Utility System

*Input form on WWW “WWW browsers

*Upload via FTP, etc. ' <IntelligentPad (CONTIP)

Interface

Administrator :
Database Management System
*SQL server

system

«Programs written by C or Perl




The Placement of NRDF

Domestic Nuclear Reaction Data E_

Accumulation _Lea= International Contribution

Number of articles: 1,500

Publication !Neﬂmork, CD-ROM

WWW Data Search page
IntelligentPad(CONTIP) WinNRDF

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

Qur answers

O A friendly interface --- WWW browser

{-Simple input method by “form”
«Multi-functionality for HTML-file browsing

O More powerful architecture - - - IntelligentPad
“CONTIP”

{-Interactive data comparison using a feature of IntelligentPad

-Circulation of data and applications using a circulating technique of Pad
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Development of Search and Entry System on
Www

*Search system

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

*Entry system — under construction

Advantages E

*Easy operation

— common user interface (WWW browser) —
*Graph-data visualization

*Simpleness in the development of systems
«Rapid data circulation by the network

«Platform-free for the compilers and users

Search System of NRDF

INTHINERALE

i

Viewing of Graphsf

iHI
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Showing the bibliography and

the information of experiments

/ Easy to see the title, the authors
and so on
TITLE:

PRODUCTION OF POSITIVE PICNS BY ...

Authors:
P.DENES'{’, B.D.DIETERLE'1',...

Institute of authors @ Author index number
QNIV OF NEW MEXICC, ALBUGLUWQUE N.M : 1

Each number of the information
of the experiment corresponds
to graph data

To get the NRDF cord, click here

PR

Bitdiazr sy

Titde:
BAGDLE KN OF PSTFIVE FISIE BY 300 MEV FRC TONT ON DARBIH

oy -
PDENCE 1. DOTEFERL?1, 1M WL PET,T BOWLES.T DOMBEC 2. ¢ E2IMOHTY T8 BHATIAZ OLAGS T 5 A TR PNNA

HER)
LY i AMElE 50135 nEd WEBD 2
FE4AS ASND W COLUEDE TFIaR o

Refovancn
FI, AGG 2910334 229

Rasetias
TG EHEDET

Exaer imanisl linematinas

emeriants_iuiaqurtan]
P S

s A )
Bt

Data-Browsing Page -

More detailed
information of the data

DRI zdata ] Rumercatrata fin

59 tes  (S® 200 ISR g g%@ 920 45 368
EVGYCEMT eV

H-aric = EHERGY OF JUTGOINT PAR TLE M3h
Teax = [ENAMA/DOMELA/DE WE/SR/ ¥EV

T lvas ek,

Felererve . PIYS. RE\."‘ 7019521 339
Fescrion . 1200F PIFTX
Tcidenl enerey BDHME\, Lan?

To get the numerical data, click here

Attributes of X- and Y- axis
corresponding to dictionary

Cantact addess obadrwindot camne bekude o5

1 T

T R R R A S P D

Graph-Display Page

S T R

Information of the experiment

90



Data Entry System

Bibliography ‘

——— e

Directly input for the title, the
authors and the purpose

Pleasa input the biblingraphical data

Title:

[Resonant structure of . e —_——- 4

Buthors: — : —

I Masi, o Input the purpose of the experiment |z

PTuor::usdiﬂ r;e‘;;n:::st.rnu::re T q To avoid any misunderstandings =
between authors and compilers

: g

o Select the reference and the institute |

Yolume: [899 : Wear: [1089 Page: [/77

Instituie of the expariment

from the pull-down menu

| To avoid any mistakes in inputs
Mumber o_f eraphs:

: sué.‘na_' SHgest Input the number of graphs

Contsct addvess: dhactmindnrdd merne. hofuds ac o

S M e e s e s B s S

Databese Entry Page 2 Data Input
Data of the graph E

Data Humbs

— Experimential set up —

Accelerator type: ICyc\olran =1 Inpu‘t the data Of ‘the
Reaction: (akif experiment same as the
Target: 3G i Projectiedp ! Emitternee:]n Fesidual [13] 1o
o T T o bibliograph

I Ensrey: g p y :
[Labaratory =l Eg . el = \
— Graph data — B ‘
M- Axis- Isr.atlel?ng angle i center of mazs swetem ,;I Unit: IDegrEE _v}

Y- Axis: [Differential cross section @sigma/dimaga) =] Unit: | Milll barn par steradian {mb/sr} x|

{ Y-Errors: I Aeymmetric errar vi

{1 Mumerical data of eraph:
4 423E-01 1 6R0E-01 +3.900E-02-1 765E-02 =
3 41ZE+00 2 4A0FE-0 +0.000E+00-6.000E+00 i
1.076E+01 2.424E-01 +0.000E+D0-0.000E+00 '
1.571E+01 5.133E-01 +0.000E+00~0.000E+00 :

%ggjgg} R @ Numerical data of the graph

2162E~07 +0.0C0E+00-0.000E+30
3.250E+01 1 233£-071 +3202E-02-2.496E-02
3.880E+01 D487E-02 +1 750E-02-1 354E-02
4 47AFE+01 4 T49E-02 +1796E-02-1.159E-02
4 B30E+01 4. TO2E-02 +1.344E-02-1.137E-02

£h e

“Submit | “Reset’

Contact avtkass.: dbadningnrof meme hokuosi 5. ip
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H[=EY

E RS 2T S

Data Input Donc!

NRDF cord is automatically generated  E

[ ot i""l PLZ3,
T]TIE‘F'RESC'"ANT STRUGTURE OF ../

P02 - dta 1 Momermaivirts bk nhere. AT 4 MASLT
= = r OMANT STRUGTURE OF . /;

S| ;g;{f;):f%fm STUDY THE RES u =

' VLP=000{ 400)777;

A RO TE=030%. N3N,

FHOS= CI:GBMMDQMFMJ

EXP.3
INST HC Cs2JFNRGN

Inputted data is linked to the data = ?ﬁ%kﬁ?ﬁ."&‘@‘m.

Themk you fur your 10g M rationit
Vo s & ED22

PP : HPDF's ro-dets fh @ bats

o
-

r: s, | HDATAT
browsing-page, then we can confirm & YoaTa L AESEME
a & & S =4 w1 o THTC DSIOMA!‘UL'\NEGA DELTA-DSIGMA/DOMEG A
the input data with graphical view. g Qe MurvR Mo/

\iinor wpss sysr] § 423601 1 60BE- cu +3.000E-02-1 THBE-D2
i 3412600 2.400E-01 +0.090E-00-0 NNDELON
VOIREHN 3424E-0) +D.0COE~D0-0.000E+00
1S11E401 5.183E-01 +0.000E+00-0.000E+00
2OB4E+Q1 9.781 01 +0BOOE+IN-N NDDE+00 =
JEJAEHN 2 1626-01 10 GODE-OD-0 DODEHOD
3260E+01 1.263€-01 +3202E-02-2 405E-02
3 8406401 6.487E-02 +1.750E-02-1 354E-02

ey

FESEARCHGEWTER FUP WUGLEAR FHVRICS ORALA UNY. 1 |

Smmction Dut8 rastensl
TGP 1

Eticbuot anarm Tube Aussberi) 44760401 4.140E-02 +1.706C-02-1.150E-02
ISUDS LI 1 4030E:01 4. 702E-02 +1.344E-02-1 137E-02
—- — E316E+01 4.828E-02 +1.186E-02-1.155E-02
Draghival data 53426401 4.018E=N2 +1 BOVE-02-1.240E~02
Phycat iy L ey 6 476E+01 306BE-02 +1.182E-02-7.616E-03 =
FERHADOHEDA 1 1042601 Z631E-02 +1.006E-02-7 232E-03

1606E+01 1.07FE-07 +6.227E-03-F 1H7E~03
BAD7E01 1A86E-N2 +71 HE-02-6.812E-09
9.309E+01 1.876E-02 +6.049E-03-72.801E-03

3 1.056E+02 2.92BE-02 871 9E-03-7 8 79E-03

e} T163E+02 4.120E-02 +1.3 77E-02-6 730E-03
M, 1.261E°02 L16DE-02 +@.423E-03-8.4 NE-03

- el 1339E0Z 1.B13E-02 +5.737E-03-7 §79E-03

© 29 g0 68 3 WA 14376202 1.660E-02 +6.495E-03-7 653E-03

Gustact strets. M e kot 2l

Summary and Future Developments

© Individual “nuclear data management system”

Both of systems work on any HTTP server with CGI

Basis of nuclear data utilization

© Development of applications on IntelligentPad

P41Y. Ohbayasi et.al. and P43 S. Aoyama et. al. in this conference

Future possibility of nuclear data

0 Automatic transformation to other data format

e.g. EXFOR ; e
International contribution
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