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abstract

Japan Charged Particle Reaction Data Group (JCPRG) invited Dr. Otto Schwerer,
Nuclear Data Section (NDS), International Atomic Energy Agency ( IAEA), 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 NDS, 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 a 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 all
participants.

Our data-base activity started from 1974 as a branch of the big project on informatics. Prof.
Ooizumi 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 were stored . 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.

After I 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, sentence-retrieval
system and nuclear data-retrieval system. But the plan was unrealistic. The activity of the
developing group of sentence-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 data 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 like to appreciate
the organizing efforts of I[AEA. 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 year. 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 ten times. IAEA has been continuing
making efforts to 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'seffort supports our activity for long time. The support has helped to make our work
continue for long time.

Next I 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 audienses wre not so
many even in the international meeting of infoumatics.. I once made some comment at the
meeting of the project. By what means could we have intellectually had evolved until the present
degree? It 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 mankind
should have been the path of progress of the retrieval-power. How to get a necessary infonation
has been and will be an important problem to us.

I hope and believe that this symposium will be successful in the many reports and the earnest

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

1 - 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

e 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 Activities
— Nuclear Data Improvement/Development
— Technology Transfer
— Atomic and Molecular Data Activities
* Groups (“Units”) within NDS:
— Data Center Unit
— Data Development Unit
— Atomic and Molecular Data Unit
— Computer Unit

¢ 18 staff (of about 2000 of whole IAEA)




Position within IAEA

Departments of IAEA:
— Nuclear Energy
— Nuclear Safety
— Nuclear Sciences and Applications (NA)
— Technical Co-operation
— Safeguards
— Management
Divisions within NA Department:
— Human Health
— Physical and Chemical Sciences (NAPC)
— Agency Laboratories (Monaco, Vienna, Seibersdorf)
— Nuclear Techniques in Food and Agriculture (joint with FAO)
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 particular emphasis
on meeting the needs of developing countries

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

— Telnet (“NDIS - Nuclear Data Information System”)

- FTP

— Offline (CD-ROM, documents, retrievals):
contact e-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




Main mechanism: Co-ordinated Research Projects (CRPs)
4-10 participating groups, duration 3-5 years
Research contracts, research agreements

|

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

Data Development Activities

Research co-ordination meetings

series of thematically linked AGMs

Objectives: concrete product, usually a database

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

Other mechanisms: Advisory Group Meetings (AGM)

Recent Coordinated Research Projects

PhotowE lectron Radiotherapy

No | Short Title Duration Participants | Technical Status May
(Cy Officer
1 | Fission Yield Data (<20 MeV) 1991-9%6 ) Lammer Complete
2 | Phaton Data 199498 9(3) OHhlozinsky Completed
3 | Medical Radioisotopes 19959 7(3) Oblozinsky Completed
4 | Photonuciear Data 1996-00 7(3) Oblozinsky Completed
5 | Fission Yield (<150 MeV) 1997-01 10(3) Lammer Ongoing
6 | X- and Gamma-Ray Standards 1998-01 8(3) | Hemman Ongoing
7 | Input Parameter Testing (RIPL-11) | 199801 8(3) Henman Oungoing
8 | PGAA - Prompt Gamma 1999-02 52) Paviotti New
Activation Analysis
9 | Nuclear data for Th-U fuel cycle 2001-05 83 Pronyacv Start in 2001
10 | Transport Simulation of 2000-03 ) Trkov (Andreo) | Deferred
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Technology Transfer Activities

* Technical Cooperation Projects
— Latin American “Mirror Server” Project
Started operation at IPEN, Sao Paulo, 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, Italy (3
weeks) (all even years)

— 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)
— Numerical 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,
y-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 for maximum
efficiency and work sharing

12




From experimental nuclear data to applications

Laboratory — Data Center — User

|—»

Processing

|—»

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

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

Nuclear Data Centers Networks

* 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-ordination)
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 nuclear data

centers. Additi

1 dissemination centers with specialized scope exist ¢.g. in USA,

Russia, Japan, Korea and other countries, and more centers contribute to data compilation and other data center

functions.

Data center

Web address

Main services

Main area of
responsibility

IAEA Nuclear Data Section,
Vienna, Austria

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

Reaction data, structure and
decay data, reports;
computer programs through
OECD NEA Data Bank

TAEA member states
with special emphasis
on developing
countries

US National Nuclear Data
Center, Brookhaven, USA

hitp://www.nndc.bnl.gov

Reaction data, structure and
decay data

USA, Canada

OECD NEA Data Bank, Issy-
les-Moulineaux, France

http://www nea.fr/html/databank/

Reaction data, structure and
decay data, computer
programs

OECD member states

Beijing. China

Russian Nuclear Data Centers, | http://depni.npi.msu.su/cdfe/ Reaction data Russia
Obninsk and Moscow, Russia | (Center for Ph clear Experiments Data)
China Nuclear Data Center, Reaction data China

Isotope Project, Berkeley,
USA

http://isotopes.lbl.gov/isotopes/

Structure and decay data

Department of Physics, Lund
University, Sweden

http://nucleardata.nuclear.lu.se/nucleardata/

Structure and decay data

Atomic Mass Data Center,
say. France

hup:/fcsnwww.in2p3.fr/amdc/

Structure and decay data

Major Nuclear Data Centers

AW N =
9000

IAEA Nuclear Data Section, Vienna
OECD NEA Data Bank, Paris

'U.S. National Nuclear Data
Russian Nuclear Data Centers, Obninsk + Moscow

Center, Brookhaven

6 O Chinese Nuclear
7 O Japanese Nuclear Data Center, Tokai

5 O US. Radiation Safety Information

Computational Center (RSIC), Oak Ridge

Data Center, Bedf

s Beljing

15




3. Overview of Nuclear Data Libraries

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

Nuclear Data Libraries at IAEA

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

e More than 100 libraries

* All data available free of charge to scientists in IAEA member
states, on informal request or through Internet

e Overview:

— “Index of Nuclear Data Libraries available from the IAEA Nuclear Data
Section”, Report IAEA-NDS-7, ed. by H.D. Lemmel and O. Schwerer
(August 1998), see also
http://www-nds.iaea.or.at/reports/nds-7.pdf

— JTAEA Nuclear Data Guide,
http://www-nds.iaea.or.at/indg_intro.html
¢ Brief documentations of contents and/or format for most
libraries are published in the JAEA-NDS- report series (some

reports and index JAEA-NDS-0 available also online), e.g.
IAEA-NDS-1: 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 ITAEA

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

uclear Wallet Card - table of contents - Netscape

Nuclear Wallet Cards

(Fifeh edition, June 30, 1995)

Murvor sites:  LAEA's Nuclear Data Centre (Austria)

National Nuclear Data Center (USA)

Table of Contents

* Author

* Introduction
o Acknowledgement
o Referenc
© Explanation of Table

* Muclear Wallet Cards by atomic (Z) number

O-n 1-H Z-He 3-Li 4-F
10-He 11-Ha 12-Hg 13-&l1 19-K
20-Ca _21-%¢ 22-Ti 23-V 29-Cu
30-Zn _31-Ga _32-4e  33-As 39-Y
d0-Zr 41-Hb JdZ-Mo 43-Tc 49¢-Tn
50-Sn  51-%b 52-Te 53-T 59-P1T
60-Hd  61-Pm 63-Tm

F0-Yh 71-Lu

18




Nuclear Wallet Card - Z( 24)
Isotope[l] delta T1/2 or
Z El A Jpif2] (MeV) (3]  Abundance[4]  Decay Mode[5]
24 CR 42 0+ 6.0s
43 (3/24) -2.14s 21 ms +4-3 EC ,EP ,EA 2%
44 0+ -13.5s 53 ms +4-3 EP
45 -19.4s 50 ms 6 EC,EP > 27%
46 0+ -29.47 0.26 s 6 EC
47 3/2- -34.55 500 ms 15 EC
45 O+ -42.815 21.56 h 3 EC
49 5/2- -45.326 42.3 m 1 EC
50 0+ -50.255 > 1.8E+17 y 2EC
4.345% 13
51 7/2- -51.445 27.702 4 4 EC
52 0+ -55.413 83.789% 18
53 3/2~ -55.281 9.501% 17
54 0+ -56.929 2.365% 7
55 3/2- -55.104 3.497 m 3 B-
56 0+ -55.289 5.94 n 10 B-
57 3/2-,5/2-, -52.39 2l.1 s 10 B-
58 0+ -51.9 7.0 s 3 B-
59 -47.8 0.74 s 24 B-
60 0+ -46.8 0.57 s 6 B-
61 -42.8 > 200 Ns B-
62 0+ -41.2 > 200 NS
83 > 150 NS
> 1 us

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 /

Wallet 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”)

19




uclear Data from the NuDat databas

IAEA Nuelear Data Centre o
Nuclear Data from NuDat - @

Nati

(UsA)

Tables of nuclear data will be produced for the specified type of nuclear data and the nuclides specified by the user A
brief description may be found in the Abstract and a full desciption including examples may be found in the document

"The NuDat Program for Nuclear Data on the Web"

Data Base Last Updaied On March 23,1999
Type of Nucdear Data
Adopted levels from ENSDF
Adopted gammas rays from ENSDF
Adopted levels and gamma rays from ENSDF
Ground and Metastable State Properties
DECAY RATMATIONS  ENSDF decay data processed by RADLIST
NEUTRON DIATA Thermal Data and Resonance Integrals from BNL325

Updated by: RRK (May 6, 1997);

NUDAT/

Adopted Nuclear Data (NuDat) Retrieval
LCVCIS and Adopted Levels and Gamnmas
Gammas Mans Nuwbor: 60 Jpi
. Element: NI T,
for ®Ni » o
Neutron: Eg keVk
OddEven: Multipolarity-
Ep ey e V)
Sortorder:  Gamma Energy, Mass number, Proton number, and Level Energy
Level Gamma
Energy Energy Gamna PUB

A ELEMENT 2 (kev) Jpi (keV) Intensity YEAR

60 NI 28 2626.08 0.10 3+ 120.5 0.3

5.5 0.5 93
60 NI 28 5348.9 0.5 7- 200.3 4.6 93
60 NI 28 4407.45 0.14 242.0 43 93
60 NI 28 5348.9 0.5 7= 334.0 z20.0 93
60 NI 28 2505.766(7) 4+ 346.93 0.07 0.0076(5) 93
60 NI 28 5348.9 0.5 7= 362.9 10.2 93
60 NI 28 3588.1 1.0 o+ 3394 30 93
60 NI 28 4191 4 462 93
60 NI 28 2626.08 0.10 3+ 467.3 0.2 100 5 93
60 NI 28 8520.5 1.0 476.8 100 93
60 NI 28 3119.70 0.09 4+ 493.90 0.20 8.7 2.2 93
60 NI 28 3875 1+, 2+ 494 93

497
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[tp: 7 /uwewivnds.iaea.or.at/cgi bintb/nudat cgi

NUDAT/

Nuclear Data (NuDat) Retrieval
Wallet Cards
. Wallet Cards {(Ground & Metastable States)
Retrieval for
A=30-40 Mass Number: 30-40 Jpic
? Elemenr: T, M-
Tl /2>1 min Eplle V) Decay Made:
Sort order:
Level Mass Excess Decay Decay
ELE- Energy M-A Decay Branch Q
A MENT Z (Mev) (MeV) Jpi Half-Life Mode 3 (MeV)

0.0000 -24.4329 0+ STABLE 0.000
0.0000 -20.2006 0.0004 1+ 2.498 M 0.004 EC 100.00 4.232
0.0000-22.94900 (10) 3/24 157.3 M 0.3  B-  100.00  1.492
0.0000-24.44100 (20) 1/2+ STABLE 0.000
0.0000 -24.0809 0.0022 0+ 172 ¥ 4 B-  100.00 0.224
0.0000-24.30530¢20) 1+ 14.262 D 0.014 B- 100.00 1.711
0.0000-26.01600 (10) 0+ STABLE 0.000
0.0000 -26.3377 0.0011 1/2+ 25.34 D 0.12 B~  100.00 0.249
0.0000-26.58620(10) 3/2+ STABLE 0.000
0.0000-29.93190(10) 0+ STABLE 0.000
0.1460-24.29460 (10) 3+ 32.00 M 0.04 EC  55.40 5.638
0.1460-24.29460 (10) 3¢ 32.00 M 0.04 IT 44.60  0.146
0.0000-28.84640(10) 3/2+ 87.51 D 0.12 B-  100.00  0.167
0.0000 -23.0135 3/2+ STABLE 0.000
0.0000-30. 66400 (20) STABLE 0.000

Wp: //wwww-nds.iaea. or. at/cgi-bintb/nudat cf

NUDAT/
Decay
Radiations
for %6Cu

Nuclear Data (NuDat) Retrieval
Decay Radiations

Mass Nunber: 66 Radiation:

Flement. CU  Radiation Fnergy (keV}:
T, Radiation Intensity-
Decay Mode:
Sort order: Mass number, Proton number, Half-Life, and Radiation
Radiation Radiation Dose
ELE- Decay Rad. Energy Intensity (G-RAD

A MENT 2 Mode Half-Life Type (kev) (%) /UCI-H)

66 CU 29 B- 5.120 M 0.014 B- 73.2 0.7 0.0037 0.0003 O

66 Ccu 29 B- 5.120 M 0.014 B- 266.2 0.6 0.220 0.005 0.0012
656 CU 29 B- 5.120 M 0.014 B- 628.1 0.6 9.01 0.09 0.121
66 CU 29 B- 5.120 M 0.014 B- TOT 1066.6 0.7 100.00 0.13 2.27
66 CU 29 B- 5.120 M 0.014 B~ 1112.1 0.6 90.77 0.09 2.15
66 CU 29 B- 5.120 M 0.014 & 833.0 1.0 0.220 0.005 0.0039
66 Cu 29 B- 5.120 M 0.014 G 103%.20 0.20 9.23 0.0% 0.204
66 CU 29 B- 5.120 M 0.014 & 1332.5 1.5 0.0037 0.0003 0.0001
66 CU 29 B- 5.120 M 0.014 G 1872. 0.00023(23) 0

This program and the accompanying data base has been produced by the National Nuclear Data Center located at the Brookhaven
National Laboratory Upton, N Y, USA, with funding from the U S Department of Energy Neither the BNL not the USDOE make
. £ f the Aata b
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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, 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)

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

268-1RCON-59

Do

MIRD Output s

31
hz
fu
B2

(“Medical Internal
Radiation Dose™)
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$9Fe (44.503 d)
kg L

\s I decey 10500 %

MIRD Output

(“Medical Internal
Radiation Dose”)

© 2t

= = ®  =w

S9Co(stable)

Radiation doses in MIRD, NUDAT

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

* Units: MeV/decay (MIRD),
g-rad/uCi-h (NUDAT/Decay Radiations)

e 1 MeV/decay = 2.13 g-rad/puCi-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 IAEA,
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

Bibliography: NSR
Nuclear Data Sheets

(Nuclear Science References)

Published in special issues of

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

berived or related databasesl
(with supplementary data
and/or special display software):
Nuclear Wallet Cards
NUDAT
MIRD
Table of Isotopes
NUBASE
Isotope Explorer
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ENSDF: Data sets for **Kr

hittp: //wwii-nds jaea or at/htbin/ensdfist cgi?82KR

Archival ENSDF Data Sets For 82Kr

Select one or more of the follewing data sets, the method of retrieval, and submit the request

17 Select All Data Sets
[ADOPTED LEVELS, GAMMAS [18-Jul-1998, 480, 38 0 kbyles] &
825E 2B- DECAY [29-Jul-1888, 19, 1.5 Kbytes]

R B- DECA Hj [16-J 5
828R B- DECAY (6.13 M) {19-Jul-1399, 69, 5 5 kbytes]
82RB B+ DECAY (1 273 M) [19-Jul-1999, 171,13 5 kbytes]
82RB B+ DECAY (6 472 H) [13-Jul-1999, 172, 13 6 kbytes]
76GE(12C A2NG) [18-Jul-1998, 72,5 7 Kbytes]
79BR(AP) [12-Jul-1999, 31, 2.5 kbytes]

BOSE(A,2NG) [19-Jul-1998, 198, 15 7 kbytes]
91BR(3HE D) [18-Jul-1998, 13, 1 0 koytes]
82KR(P,P) [19-Jul-19899, 20, 1.6 kbytes]

ENSDF file
Tables (HTML)

Drav

The fast date the data set was revised, the number of 80-character records contained in the data set, and estimated ENSDF file
size are indicated within the square brackets following the data set identification

Generated by ENSDFLIST Thu Mar 9 9 20 54 2000

82,
36Kryg

ENSDF Plot (3?Br B-decay)

$2Br B~ Decay (35.30 h) 1983Me08 (continued)

Decay Scheme

.00 3530h Intensities: I{y+ce) per 100 parent decays
$iBry;
% =100
Q@ (3.5.)=3092.6'%

- Log ft
0.008 7.81 2920.44
1300 6.175 2828.11
& 2648362 _
98.5  5.048 VT 2648.362
05  >76 2556.178
0.003  >9.2 2547.60
006  >85 2426.882
0.1 >8.9lu 2094.011
<0.0¢  >8.9 1956.65
<04 >8.1 1820.530
02 >9.3 1474.899
0.4 >9.8 2 S \776.521
('3 0.0

82
36Krqg

82
36Kryg
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$iKrys SiKrg

$2Br §~ Decay (35.30 h)

Y*3Kr) (continued)

Measur trapy of Y3 emicted by orfented nuclel: $877Ca28. Deduced 8.
Measur lon couflicients: 1958Be81, 1936Wa24. Megnetlc spectrometer. Measured Ice. Deduced alexp)
from comparison wi usted values are weighted avarages of both measuremens .
ENS DF. Iy nermalization: . ince g.s. B transition s highty forbidden.
Bt E(level) Kb Muir ¥ [ a Comments
Table OUtPUt 92.190 16 2648.362 0.30% ¢ 181} 0.1158 a(K)=0.102; a(L)=0.0110; a(M)~0.00178.
100.89 2 z648.382 0.084 & M1+E2) 0.5 4 a(K)=0.4 ¢: a(L)=0.06 5: a(M}=0.010 5.
129.29 3 2556.178 0.038 7 M1+E2) 0.21 15 alKja0.18 /3 a(L)=0.02¢ 18: a(M)=0.004 3.
137.40 5 2084.011 0.182 2 M1+E2) 0.178 12 alK)s0.15 0 all)=0.019 14; a(M)=0.0031 23.
179.8 2 2028.11 0.012 9 M1+E2) 0.078 ¢ a(K)=0.08 4: a(L}=0.007 5.
221.480% 2 2e48.362 2nk g (E1eMz)  +0.5 3 0.025 IS a(KI=0.021 I3: a(L)=0.0025 76.
273.480 & 2084.011 0.96% 3 (MI+E2)  +0.18 8  0.0098 4  Siord=e2.6 5.
. a(K)=0.0085 3: a(L}=0.00083 .
332.90 3 2426.882 0.108 & 1482} ©0.009% 4 afK}=0.008 3: 6i(L)-0.0000 .
(345.8) 1820.530 <0.001
401.16 6 z828.11 0.0109 »
854.348® 2 2648.362 8478 3 El alexp)=0.00069 7.
@=0.00077: a(K}=0.00087.
599.5 3 2556.178 0.018 8 EY: the value 559.5 quoted by 1953Me08 Is
pr tnt
808.37 2426.882 1.48 (M14E2)  -0.34 10
€19.106® ¢ 2084.011 52.08 5 BzeM1 s187 8
898.374% 5 1474.890 4k g E2+ML .21 4
a268).
@=0.00120 2 a(K)=0.00105 1: a(L)=0.00011
(734.1) 2028.11 <0.01
735.64 7 2556.178 0.09 1
776.517% 3 776.521 100.0% 10 E2 alexp)=0.00085 9.
@-0.00093: a(K)=0.00082.
827.828% 5 2043.302 28.77% 29 E1(sM2)  +0.09 ¢ a(exp)=0.00028 4.
@»0.00038 1: 6(K}=0.00028 1.
952.02 3 2426.882 0.44 2
1007.59 3 2828.11 1.522% 15 (ElMZ)  +0.07 5 @=0.00019 I: a(K)=0.00019 1.
1044.002® 5 1820.530 32.6% 3 E2(+sM3)  +0.05 ¢ wlexp)=0.00038 3.
@=0.00040 J: (K}=0.00040 1.
1072.9 1 2547.60 0.085 13
i0al et 2sspizy P

CINDA (Computer Index of Neutron Data)

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

 Entries primarily sorted by nuclide, reaction/quantity,
laboratory; therefore separate entries 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
CINDA97)

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

* Complete file on CD-ROM about to

be released

Hiv2iereivivie )

— Complete file contained in several

CINDA products and retrievals

LINDA Hetnieval - Netscape

CINDA
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R t . al CINDA Retrieval
15-SEP-1999
SSM Flement : MN
n(n,p) e
Quantity @ NP
Laberatory
Publication Date
Energy Range(e!
Publication Type
Work Type
BN-55
Quantity Energy range Leab Reference Comments
(n,p) Fiss CRC  Eval Rept CRC-1003 6012 Roy+, ESTIMATED AVG SIG=0.4MBE
(n,p) 1.447 CBR  Expt Jour AUJ 13 186 6006 Veigold.25KB DEDUCED PAUL,CLARK 1853
1.847 CER Expt Data EXFOR31039,008 8412 +1 PT. SIGHA.
(n,pl 1.447 HAR Expt Jour NP 249 274 6104 4llan+ 120DEG.PHQOTOPL.CFD STAT MDL.
1.447 HAR Expt Data EXFORZ0004. 7011 2PTS.CHFD.NUC.
(n,p) 1.447 HAM Expt Priv LANGHMANN 6. Langmann.
1.4+7 HAM Expt Data E 1PNT.SIGHMA.
(n,p) 1.5+7 ARK  Expt Jour PR 131 2649 6309 Breamlitt+ LESS THAN O.30ME N2ZP
1.5+7 ARK  Expt Rept TID-16949 6200 . THESIS
1.547 ARK  Expt Data EIFOR11550 .316 7606 .1 PT. HAX 3IGML, N,2P.
fn,p) 1.447 1.547 IRK Theo Jour OAUS 174 11 €S00 Hille+.CF XPT/TH INTERPRET SIG N2N
(n,p) 1.447 1.547 SAH  Comp Jour NUC 23 & 11z 6508 Chatterjee. TAELE WITH REFS.
1.447 SaH  Comp Jour NP 60 273 6411 Chatterjee.MEAN OF EXPT CFD SHELLMOD
(n,p} 1.5+7 EOS Expt Prog AEET-267 Mitra+.ACT.REL CU-63 (N, 2N).TBL SIC
1.5+7 BOS Expt Data .1 PT: SIGHA 59.5+-5.9 ME




EXFOR

* Unified computerized system (library and format) by
which international, 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

¢ 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 in 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 functiona
WWW/Telnet)

* Complicated retrievals available individually

TADA NNQ 7 Aiclattn $nma Fila
IALAZINLIIO \UIDACLLC, LlApl, 1110

A

11al

tra'isler c-

* Output in various formats:
— Standard format (EXchange FORmat)

lity as

PN
printout)

— Computational formats for plotting and further processing

— “Edited listing” (abbreviations expanded): on request from IAEA

— Online plots for intercomparison with evaluated data

on request from
M|
1,

lDl_ T T T T
EXFOR Retrieval 3
(WWW) ] ‘
Plot for 65Cu(n,p) 3 Sus }Eﬁ;{ -
Comparison of o -/-,?’ ¥ :
experimental data_ el
with evaluation § s
~ !
from CENDL-2 = ! B o,
% ¥ Rl Fi ® 67 EAZ Vi
K m B4 Ba Mo @ 65 CEC Sa
10 / IH e SEEER
] ¥ PSR e
o] { RN YR
) = B0 EIUNe @ 61 S4H Ma
1 1 % 78 NPL Ry @ 60 LYO Do
! P RAEE 2YIGRR
| iRgE (R
.
L 1 i n T
Mo 50 10, 15 2n. 25

29




ENDF (Evaluated Nuclear Data File)

* ENDF-6: internationally agreed format for evaluated
nuclear reaction data (and related decay data). Used for
major libraries ENDF/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: IAEA-NDS-76 Rev.5 (1997)
(=BNL-NCS-44945=ENDEF-102)

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

ENDEF/B-VI Library Organization

ENDF/B-VI General Purpose  Other sublibaries for:

Library (neutron data 0-20 — Incident charged particles

MeV, 320 materials from 'H to (Additional materials added to proton
9Es. Sept.1999 update: some materials sublibrary in Sept.1999 update)

extended to 150 MeV) ~ Decay data
. — Photo-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 Standards,
Dosimetry, Neutron activation,
Fission products cs data,
Actinides cs data are included in
General Purpose file but are
available separately

induced and spontaneous)

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

* Kept separately, to be requested

separately (partly integrated in
online service)




Access to major ENDF libraries

* Major 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

LSS N vLCaailig

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)
* File (MF number): Data category
¢ Section (Reaction Type, MT number).

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

3=reaction cs
4=angular distributions
S=energy distributions

102=(z,7) cs
103=(z,p) cs
elc.

6=energy-angular distributions
8=decay data
etc.
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FENDL-2 (Fusion Evaluated Nuclear Data Library)

* Result of worldwide effort coordinated by IAEA
* 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 data as well as processed data for
MCNP and multigroup calcs

— FENDL/A-2.0: Activation (636 nuclides, 11000 reactions)
— FENDL-C-2.0: Fusion (light 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 2°Al and 21°Po, by Shubin et al., Obninsk,
Russia

* Based largely on calculations
* MENDL-2: Neutron-induced reactions up to 100 MeV,
altogether 57500 reactions

* MENDL2-P: Proton-induced reactions up to 200 MeV,
altogether 87000 reactions

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

* IRDF-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.

@ S5 Hor Searo Jaeer REAHOME
Huclear Data Guide ;  Databases Hewsletters . Teinet Service About NDS
NMF-20
Neutron Metrology File
NMF-90
diskl
disk? The Neutron Metrology File (NMF-90) [ 2] is an integrated database for
disk3 performing neutron spectrum adjustment (unfolding) calculalions It contains 4
3‘9:(2 different adjusiment codes, the dosimetry reaction cross section library
driliﬁ IRDF-90/NMF-G with covariance files, 6 input data sets for reactor benchmark
d>§1(7 neutron fields and a number of utility codes for processing and plotting the
JiSkB input and output data
disky
The NMF-90 is divided into following modules:
Click below to download
Module: oy
compressed disk images:
DEMO diskl, disk2
105 IRDF-8O/NMF-G  disk3
hits since 05 11 1999 T
STAYNL diskd, disk5, disk6, disk?
MIEKE
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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 waste incineration. Neutron cross
sections for U, Np, Pu isotopes up to 100 MeV. Proton data
for 238U. Neutron activation data for 2°Pu 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 JAEA 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
— Continuum angular distributions

Available for downloading from IAEA web pages and on CD-ROM.
Description 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

e 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://www.nndc.bnl.gov
Close cooperation with IAEA-NDS, similar WWW and Telnet services

Isotope Explorer

Software for interactive access and display of ENSDF data, from Lawrence
Berkeley National Lab.(USA) and Lund Univ.(Sweden)
http:/fie.lbl.gov/isoexpl/isoexpl.htm (Windows version)
http:/fwww.pixe.lth.se/ensdf/ (New experim.version without installation)

K.A.E.R.I Table of Nuclides (Korea Atomic Energy Res.Inst.)
Basic nuclear properties and cross sections

http://atom.kaeri.re.kr/

T-2 Information Service, Los Alamos, USA

Nuclear Data Viewer and other services
http://t2.1lanl. 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 properly cited

Citation should include
— original source of information and
— database from which data were extracted (which may contain essential
information not existing in a published article) with date of retrieval
Example: How to cite the MENDL-2 library

— Yu.N. Shubin, V.P. Lunev, A.Yu. Konobeyev, A.L. Ditjuk, “Cross-section data library
MENDL-2 to study activation as transmutation of materials irradiated by nucleons 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:

— V. McLane, Citation Guidelines for Nuclear Data Retrieved from Databases Resident at
the Nuclear Data Centers Network, Report BNL-NCS-63381 (July 1996). Available
online in PostScript from Attp://www-nds.iaea.or.at/ndspub/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 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 JAEA

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)
e “Table” format, “Line” format (NNDC)
* X4TOC4 (by D.E. Cullen)
* ZVView (internal conversion for plotting)

— “Edited listing” formats (better layout, expansion of abbreviations)
» XTEND (NNDC)
* Outdated formats previously used at NDS and other centers

* Meant for printouts, but could be revived for better electronic
output

What’s special about EXFOR?

It’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 conference
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
report 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 keyword REFERENCE

— ecither 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 to submit preliminary data to EXFOR (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 a 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 (internal, for data centers only, not seen by
the users)

— Bookkeeping of changes under keyword HISTORY (cumulative)
* Unit of retransmission is subentry (always together with
subentry 1)
* EXFOR distribution files between data centers

(transmission files, “TRANS”) usually contain both new
and corrected entries
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Deletions

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

— are 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

e 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
— enable easy 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 or 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 001-999)
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 section (+optional COMMON section for whole entry)
¢ Subentries 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, etc.

* Codes (in parentheses 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 Alteration flag, data-center use only, normally blank)
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COMMUON and DATA sections

* 6 data fields each 11 cols. wide (cols. 1-66)

* Each field is headed by a heading (EN, EN-ERR, DATA,
ERR-1, MONITOR, etc.) and units (MEV, MB, etc.)

* 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 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 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 (subfields 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
SF 1: Target
SF 2: Projectile. O = no projectile (nuclear quantity, or spont. fission data)

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

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

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

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

SF 9: Data type (Default=EXP)
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Center Identification Characters

0 Preliminary For internal center use (i.e.. not included on exchange files).
NNDC (Brookhaven) ~ Neutron nuclear data
NEA-DB (Paris) Neutron nuclear data
NDS (Vienna) Neutron nuclear data
CID (Obninsk) Neutron nuclear data
data from area 2 Data entered by NNDC:; not part of the normal neutron nuclear
data from arca 4 data 2. 3. 4 series.
NDS (Vienna) Dictionary transmission (see page 6.1)
CAJaD (Moscow) Charged-particle nuclear data

KaChaPaG (Karlsruhe)  Charged-particle nuclear data'
NNDC (Brookhaven)  Charged-particle nuclcar data

NDS (Vicnna) Charged-particle nuclear data
JCPRG (Sapporo) Charged-particle nuclear data
VNIIEF (Sarov) Charged-particle nuclear data
NDS (Vienna) Photonuclear data

NNDC (Brookhaven) Special internal use for relativistic particle reaction data
NNDC (Brookhaven)  Photonuclear data

k =L X CTOZZCUTOTIMOTOWR © XA & wn —

CDFE (Moscow) Photonuclear data
NEA-DB (Paris) Special use for memos only
NEA-DB (Paris) Charged-particle nuclear data
NNDC (Brookhaven)  Charged-particle nuclear data from MacGowen file®
CJD (Obninsk) Photonuclear data
RIKEN Charged-particle nuclear data
CNDC Charged-particle nuclear data
VNIIEF/NNDC Charged-particle nuclear data
DS (Vi ia e for s¢ valua

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 IAEA-Web

New IAEA-CD (Exforll/Access): Test version with many
additional search possibilities

Data center internal retrieval software (openVMS):
programs RETREV+COFFEE: used for offline user requests
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Sharing the work

Compilation

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

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

— Photonuclear data: CDFE and some additional input

Detailed agreements about exchange of TRANS files,
comimunication 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
for users)

EXFOR Basics, BNL-NCS-63380 (IAEA-NDS-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
from IAEA-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 (milli-eV, MeV, GeV, ...)

— Different representations for equivalent quantities (e.g. many
different types of 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 easy 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 1s described three kind of aspects:
Bibliographic Information,Experimental
conditions, Observed Numerical Table and
its Parameters.
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Physical Structure of NRDF

e 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 is associated to information
identifier.

» New Information identifiers and values may
be introduced.

Most important
feature
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Basic Framework of Translation

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

than 1 y

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 ¢ Identified what

the data included in
the datatable

50

physical quantity is in
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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 identifier and its
key WOI’d) values.

The most
difficult and

important
problem for me

N2X Converter PAD

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

* Parameters: Address

Nix Converter

nrdfmeme.hokudai.ac.jp ' : NRDBs‘l‘

of the Database server, ENRDZD*t | ﬂ_“‘_"—ﬂj ;

Database Name, —

Directories of Entry i e

output and Message

output files , o
° OUtPUtI error count and  Convered EXFORfles  FANRDBEXonEnies) : .

messages found in the ‘ Messagelopfles  FaNRDBSENomMsgCON

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 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 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.
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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 coding format that belong to one of 14 class categories.
@® H-type Dic.
contains the table headings that are tangible labels that specify their respective values in 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 retrieving 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
@ CLASS

V-type Dic.: the codes in V-type dictionary are classified into 14 classes(Table 1).
F-type Dic.: specifies the CLASS that this field code in F-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 Dic.
ANL belongs to Class ‘7.
CC: a value code(Channel Coupling Method) in V-type Dic.
‘CC belongs to Class ‘7.
@ DATE
the date when this code was registered or the date of the last alteration.
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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

specifies 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.

Table.1

® ®

@

@

e®e

Categories

Targets

YES and NO"

Unknown, Uncextain, Indefinite
Optical Model Potential Parameters
Miscellaneous

Physical Quantities:

The Format Type
< Text Format Type
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Table Format Type

code

explanation

type

comments

classes

fla

Reference| source

country

base

rate

date |

ENGY

Energy

\Y%

1

1988-07-14

ENGY-EM]

ENERGY
OF
OUTGOING
PARTICLE

1984-05-11

ENGY-EM1

Energy of
the emitted
particle in
the center—
of-mass
system

1988-07-14

ENGY-EM]

Energy of
the emitted
particle in
the
laboratory
system

1988-07-14

ENGY-EX(

ENERGY
EXCESS

1984-05-11

ENGY-GA|

ENERGY
OF
GAMMA-
RAYS(IN
GAMMA-
RAY
TRANSITIO
N OR
GAMMA-
DECAY)

1984-05-11

ENGY-SIG

INT(SIGMA*
Ex*N)DE

1984-05-19

ENGY-SPH

ENERGY
SPECTRUM

1984-05-19

EON

EURONUCL
EAR

EURONUC
LEAR

(EXTINCT
MAY 1966

EXFOR

2UK

1984-05-25

EPL

EARTH
AND PLAN.
SCL
LETT.DATE
=84-05-25

EXFOR

2NED

ESJ

J.ENG.SCI(
SAUDI
ARABIA)

JOURNAL
OF
ENGINEERI
NG
SCIENGES,
U.OF
RIYADH

EXFOR

3SAR

1984-05-25

ETP

EXP.TECH.P
HYS.

EXPERIME
NTELLE
TECHNIK
DER
PHYSIK

EXFOR

3GER

1984-05-25

EV

ELECTRON
-VOLT

14

1984-05-11

EV#*10%%-3

Milli eV

14

1988-06-30

EWSR

Energy
weighted
sum rule

EXC-ENG

1994-10-04

EXCITATIO
N
ENERGY(of
the final

state)

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 in 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 Coding Form of Nuclear Reactions>>
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Problems in the Coding Formats

4. NRDF Coding Syntax

5. 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)
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%) [TNRDF ##8] D47 7 A THAMISHEL TS EEBX 5h3,

(# 1) Expansion provided ] #iD'yesid. 3802 fTU LITHOTH BN E5FDT,

(7% 2) TNRDF counterpart] MiCid8470 NRDF #E(S,EV) EDeAERLTH B, VONDEFD.
ZhiZk - TNRDF O VEFHEICE LW ARAENIFEINTNS 7 5 ABEE2EDT,

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

Operation

Mutual Conversion
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Maintenance and Supervision of NRDF Dictionaries|

Direct Editing forbidder]

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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JCPRG Meeting on Oct. 7, 2000
by Noto, Hirosi(Hokusei Gakuen University)

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

7 5. <NRDF Source Data>
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<HEXEBAE>E, BILET 3, <HBX>E. ZUBETICEEEDAA T
BEQLIAFHINTVWE I—F 4 V7 y— Mold, <BESCIRERAI N TN,
[+<BifEi> | BHSGRANCANTIC, TRBEOHWHR | &2 3,

[#1

DET-SYS=(MAGtPLST-SCT);

X3, TRAL TRBERE ) gl TRIBM] 2FHT,
<BBE>-><BHEHE>ORRERAD L0 LERBAICIR > ORI OEH S %OBEEARE L& LTRIT 3,
~<HEEICROT, T~] BT RF—a— FTit. TU #1053,
7 tEORG SR LSO E S R AL B,
BFRHOBISANT, TP OB HHEORTEOIES LT, [TEAEEDITEE] * NTL1 220 3,
EXFOR il > T 2 DORIGOMAIEE 2B AT 5,

100 RORHLNy HAOI— FEBE L7z THBEE]) 2HRICERT 3,
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7 Codmg Examples in EXFOR and NRDF

REA(‘TION (target(prmecnle EL) WID/R}:,D AV) RCT (target(projectile pxolecnle Ytarget):
: RTY"(ELA SCATT)
vPHQ (REDULDD WDTH)
v‘ " * The averaged resonance-width of a spe‘cified ty»pe in a
e s mfxedenergy range. */ '

gmeh 1'4’x5’({§ﬂ7\.!i\ n DEOIERI, B :ai'

e 2] Elasnc-Resonance

REACTION (target(N EL) PAI

L HQ—(XSECTN) s
. (N-)‘é%?i@& B TFREE ] EE@ RTY( rbir“@;u N -
B VRSB 752 3(REORICIE. TR LB T
P BEHEEBEIATOE L. 02 T RCRABRINTLS
T FRESN i ORI LEBINTLA, o

RCT (talget(prolecmle pm;ectlle )t(uget)
RTY-(ELA SCATT)

- PHQ (ANGL DSTRN)

RCT-(tal Uet(pl ojectile pr olectlle Ytarget):
. RTY=UNEL-SCATD:
S PHQ (TOT-XSECTN):

[His) Péxﬁal;nélg;sﬁqzv;rzgduéﬁon ‘ross Se on(;'tiwiwiwﬂ%&mé)

REACTION e e il - RCT=(target(projectile projectile dtarget):
(mwet(projecule INL)tarUet PAR QIG G) : - RTY=(INEL-SCATT):

DET PARTCL=(GAMMA);
PHQ=(XSECTN):

GONRDF T, BHWTRO (85 AURLENI E0Z0,

RC ,vtarget(pro.]ectl.le plo;ectlle )target),
o RTY—(INEL SCATT):
o o PHQ=(DSIGMA/DOMEGA/DE):
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G 1 E )

R.CT—(tarwet(P GAMMA)X):
RTY= (Xl)
S L 3 -/ ‘¥ gamma-production reaction */
B e DET PARTCL—(GAMMA) .y

- PHQ=(TOT-RCT-XSEC 'N), S

[iata neun on: emlssmn reaction *I
DET- “PARTCL=(N);

R L

i (target(N N P)X)
i ‘:.RTY (Xl) :
Copep probon emlssmn reactlon */
DET-PARTCL=(P);- :
PHQ=(ANGL-DSTRN);

REACTION - (target(N N+P) |

5nmdmmmmpmmm¢ﬁ%amw&%@ﬁ@ﬁmm)

o RCT-(talget(N N P)residual);
RTY=(X1):

oA own emlsmon reactmn *.

ngement Reaction

RCT=(BLI(N ;T )4HE);
~ RTY=(RRG-RCT)
DET PAR'I‘CL—(AL HA);

: RTY—(RRG RCT)
DET: PARTCL=((‘AMMA)
PHQ=(ANGL-DSTRN); -
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L e]ecnle1+e1ect1]ez+ D J: 5 L.%‘ ( &: Ko ’C%iﬂ‘é‘
5 IR Eiﬁéh’(b ‘é_ﬁ-?i)‘ blﬁ@(ﬂﬁklﬂ(ﬂi Z-.“ ﬂ% &
/TTD

ot RER TR
YYEXPL
RCT=(12C(N ,ALPHA)9BE ,(,ALPHA)5HE ., N)ALPHA):
RTY=(SQNTL-RCT'1):
1*°1"- sequential decay */
DET-PARTCL=(ALEHA);
PHQ“(XSECTN YLD)
T ¥¥DATA L
"RSD-ALPHA

(T g ke Lok e W ek ) ™A

| (3% J.)”B"l(AﬂJEBEEUJhlﬂ)'PIA\ nbl"\pm]ecme e]ecmel e]e(,mez. BH
| oLl Ly T RTY=(SQNTL-RCT); %# EIBH J: JZ?T
Clmshg.

: m_uaﬁjzémme,ecmen (n—l 2,,..)7J\bu[amﬁumﬂjém
|oERRT,

FRAEBEORIER RCT=(reactionl reaction2... )'(D%iﬁ-li\-

. :Aﬁl%ﬁiﬂtbﬁ%ﬁéhtb\ét)@ﬁ’ﬁ%e

15(1‘%}%&}5&0) i el ii_./_@l{)lﬁ

i ¥¥EXP 1
»RCT (target(N FISSN));
RTY=(FISSN):
' PHQ=(YLD):
YYDATA
: RSD:X 1 : .
TE Detected produced particles are tabulated under the
- headings A .and Z in the table */
¥DATA;
A Z YLD
(NODIM) (NODIM)(MB)

: “YEND:

AR CIET BT

RCT=(target(N', GAMMA FISSN));
RTY=(FISSN .SQNTL:RCT):
'DET-PARTCL=(GAMMA):
PHQ=(XSECTN-YLD);
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"T%ﬁx &) L.S(J‘Tétl:

RCT.,((ta get(N FISSN X1 P)itarget(N. FISSN X2
: I”‘ X1 the heavxel ﬁssxon ﬁagments XZ the hghtel ﬁssmn

\ ; DIERE fragments *:

£, rﬁmmzsm Fﬁz\ffﬁ}ﬁhﬂ %i’g’o S ;i ©RTY=(FISSN):

i AU (EE R v ;PHQ=O.(’3’):

FX3: fissio n asymmetry =the ratio of the mean m‘asé of the

ion fragment to the mean mags of the lighter

A fission fragment. The mean mass means the most plobdble

’ mass of ﬁqslon fragments *

VM B RS LT TGS 2 8A UL, ‘

: RCT'(target(N P)resxdual)
- RTY=(CMPD-RCT):
" DET- PARTC L—(P)
PHO—(XQE(‘TN)

TR

FCN.] liﬁ}ﬁ Lﬂ’alno u@nﬂﬁ‘i%ﬁﬁﬁﬁﬁ%?%j‘%;
7)\ S5TH5D,

o RC ('arget'(piojéct,ﬂ:e X dresidual);
. RTY=(FUSN)} '
B DET PARTCL—-( i

<. REBIEOBRBTERUNTO) 52 %

ey

RCT=(target(P 4*N 3*P ALPHA )residual);
 RTY=(SPAL):

DET-PARTCL=(N P ALPHA):
- PHQ=(XSECTN): '

KRS Tohs B

RCT=(target(P . X )residual)i
'RTY=(SPAL): -
DET-PARTCL=(.):
ANL=():

- PHQ=(XSECTN):
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91 21] gameicn LT, MEBuERpm) Stein | [ 21 BRpcs LT, el =2 aNE G Ee d PEHE
Lt rm&rﬁ&'}ﬁ B 4 ,-éz.’zﬁ.&vc:r—' LTa—F4 ¥/ 5, COBAR [F-SHRK] 0RO
FauaE A T | TRHMUSEER) i, TNNBR) ( Th#F#0 )& T2) (TBTE)

o i ameer g s & Tl TAL (TEES )P TELM ( [76% ]
: -{—,Tﬁﬂf Ul ELTHES 52 b 0B 5,

RCT"(target(P NNBR*N Z*P )1es1dudD
‘RTY=(SPAL):
FN: OUTJ\ rP OUTJ\ FELEMENTJ\ rMASSJ "é FE DET-PARTCL=(N . )'

Uiy R L) e 2 6 : 1% Detected particles are coded
HECR < U klEUc.! Vo : . . : B 77 8IECIEU PartiCits al't ol

ANL=(...);
PHQ=(X1);
R i Measured quantltles (mcludmg neutron’ number i -
5 (NNBR) proton number (Z) and other quanhty X

REA(‘TION(Z S A(P XN+YP )ELEM/MASS;

\
L meaue(‘l DATA)J are coded in: YDATA: %

i ¥D.ATA; _ , e
NNBR: Z A ELM DATAl
(NODIM) (NODIM) (NODIM) (NODIM)(umt)

L ¥END: ik .
L Measured quantltv X is coded under the field headed
| DATAin¥DATA. ¥

(’Kl)*i%@gigé: LT F%%&J * THF ] %@)\ Lizo

[#) NNBR*N Z*P
| Ge2REE, TELMI & TV RIEE) 75213 [T Kl

BRINATOEL,

RCT=(2C(P )

'REACTION (6-C-12(P X) SPL SIG) =
R = L RTY=(SPAL):

PHQ=(XSECTN):

mj "23]*' BIx w-;_-m}.ﬁ%ﬁ

_REACTION GC12P X FSSIG) | RCT=(20@ X))
b L. BENEABIEL éhtﬁ‘%timiﬁ%mi _'RTY=(FISSN):
Gur Ecmiméz BRPXHEABOEEOMIE>T|  PHQ=(FISSN-XSECTN);

AT UTUVB ] EORMASNIE. SPL X3 FIS 1387 |
LA _hb@@ﬁ‘ﬁ—}’-lif‘ﬁﬁrﬁ@ﬁ%*% LTnans
.'czsvz)o

EACTION V : :v S %RCT:(tafget(prQiecﬁi‘le .ejeéﬁle:)resi:dua[):;
(tanget(pro;ecnle electﬂe )reqldual POL/DA) i " “RTY=(POL:RCT);
: s DET-PARTCL=(...);
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ANL=(.);
PHQ-—(POL) :

R The spin- polarlzatlon parameter probability with-respect

. ¥DATA L
" THTL" ~ POL/ANGL
- (NODIM). (NODIM)

=y <\~)1mz\ %03 g LEE@J ELT FPOLIANGL_I zﬁeﬁsr

»mov

(target(projectile ejectile Jresidual . POL/DA ANA) . |

RO vtarget' ro;ectlle e]ecnle )resxdual)
. RTY=(POL-RCT):

 DET-PARTCL=(.):

ANL=(.);"

I 26] e Aﬁﬂ@/\“ﬁx 57(Ayy)

PHQ=(ANALPW)

REACTIC)N e : : : :
(talget(prolecnle e)ectxle )resulu- 1* POL/DA YY)'

Hlm RCT-(target(prelechle ejectile )1e51dual)
- RTY=(POLRCT); :

. ¥DATA:
. THTCAYY
- (DEG):(NODIM)

e

| GOMIERPHQ) FSPIN-CORRL-PARAJ XL T, 20 1 SDHA

THH Ay EED TR UEBA] TAYY) & L THRICRET 5
CEARELTNE,

ZINC-SOURCE "(POLTR LAMB) -
(3%)BIB(

rIN(,s ’UR(,EJ %:f&ﬁa“%o :

(BRHRX)D F%*ﬁa“&ﬂﬂ%.l ﬁﬂk\ ﬁEﬁZ PN

O ARG

: ¥¥EXP 1:

POL-TGT=...%;
POL- PRI=..%; -

i TON- SOURCE—/Ldmb shift ion source./: |

: RCT-(target(pro,)ecnle ejectile. )remdual)
" RTY=(POL-RCT):

: .DETPARTCL ()i

© Y¥DATA 1

.« e

11) Decay;Data(ﬁﬁT £

LDECAY DATA ((ﬂag)nuchde half hfe 1ad1at10n)

L
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(60 ND 139 M 5. oHR DG 1()8 /73

 Y¥EXPL 5
- RCT=(target(projectile .ejectile )139ND):
© RIY=(X1): ‘
) 1 Gamma decay from the residual nucleus
DET-PARTCL=(GAMMA):
PHQ-(HALF LIFE ;X'2); -
B g H/* ‘2 the total abundance Df two gamma Tays:*/
 ¥YDATAL '
 RSD=139ND:
©1* Metastable state*™/
i :E,NGY GAMMA (T0BKEV.. 4‘38KEV)

*

. HALF: LIFE DATAT
: (HOUR) .(NODIM)
SR e
. ¥END; ;
) * .DATA’ 1: the total abundance of both gamma raysvfromv )
the metastable nucleus */

| ) 7 Metastable state¥0 £ 3 0. £A4 VY BZE. 1) OB

ERIE. ﬁau@iw)lﬁﬁﬁkiﬁ‘é %(D’Cib Zao

RCT—(target(P Z*N Z*P Yresidual):
RTY=(X1):

* The reaction channel is undeﬁne(l*l
DET PARTCL=(N P):

212 DEF %ﬁann;

=(XSECTN):

. ;mﬁﬁénﬂ\éﬁ\&vrb\TﬂEmé’am

%g;o%}ii%b\s;m% EREEC SEnR L

REAC'I‘ION (Z S ACP 2N+ZP )Z’f

LOEP SIG) |

b '_RC’I’=(t'argetCP ,2*N~,__2.%=P‘)msi(_1ua1;):
RTY=(X1): '
cEItis ot clear whether the reaction channel is. (1eﬁned or
o not _although the 1eactlon chaunel is glven by the author *
~ . DETPARTCL=(N P);
_ PHQ=(XSECTN)
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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 humerical 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 t 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).
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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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Nuclear Data Symposium
Oct. 7, 2000, Meme Media

Lab, Sapporo

IMeme Media Laboratory
Hokkaldo Universtty

Nuclear Reaction Database
framework on

Meme Media architecture

Yosihide OHBAYASI

Meme Media Laboratory, Hokkaido University

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

Nuclear Data Symposium

Information architecture researchps 7,2 verves

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!

ﬁ@g@

Meme Meria Laboreto
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Nuclear Data Symposium
Oct. 7, 2000, Meme Media

Estimation: what should I prepare?™™

Typical spec. for the High-end PC.

Now 10 years later
CPU 1GFlops ITFlops
RAM 250MB 0.25TB
HDD 10GB 10TB

Network 1~100Mbps  1~100Gbps

Nuclear Data Symposium

What’s the starting point? o

Lab, Sapporo

| Data is managed by SQL |

... w Network communication

between SQL server and

IntelligentPad client
Serverl| | hrough CGI

\ ,
T \ A1 Network At
1\ : iy
1| IntelligentPad I

query results

Client1 Client2

Data control and retrieval with IntelligentPad Client

theme Media Laboreto
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Nuclear Data Symposium

What’s IntelligentPad? Lo Sompore

*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
ISelfish gene , R. Dawkins

Nuclear Data Symposium
Oct. 7, 2000, Meme Media

For the programmers L. Srs

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

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

Meme Media Laborstol
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Nuclear Data Symposium
Oct. 7, 2000, Meme Media

Medi a"b ased arChiteCture Lab, Sapporo

(a) object-oriented architectures (b) media-based architectures

Nuclear Data Symposium
Oct. 7, 2000, Meme Media

Connection between each pads®s»-

pad B

[CISICXCRE)

(b) logical structure of linkage

te pad
(a) a composite pa among the three pads
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Nuclear Data Symposium
Oct. 7, 2000, Meme Media

Lab Sapporo
Step 1 "Set the network

address of SQLserver
Step.2 Set the keyword

to search
Step 3. Exec.

Step 4. Get 327:6 data

Data Retrieval

te = Bib.

=/
IFFERENTIAL PAKGES AMD AKGULAS
NENT!
wTH

:
j TR
—i Reaction

L=
5 THE SPECTRA OF MDEPENDENTLY
T

ORNED PROOU

Data Pad
Data text browsing ﬁm

List of 238U(p,X)X data
DatagroupNo:DataNo

Nuclear Data Symposium
Oct. 7, 2000, Meme Media

Lab, Sapporo

friTie=s"
FFEREMTIAL PAMGES AND
TRIRIT musvr_'fﬂ

7 N

Data Visualization

327
ITLE=/
IFFERENTIAL PANGES AND ANGULAR

ISTRIBUTIQNS OF BA FRMME:IAS

..

B350 30 1 00A
u zJeulP W 13184, muu’ x)us

&

.,.«"': 2D data Plot Pad
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Oct. 7, 2000, Meme Media

Nuclear data market framework™™

=
- -

Experimentali,ﬂ

- e
oo™

Data - -
Management _ =
- A Subscription

£ | Stberpion » [owa ]
Re-Publishment
- <= - | RePublishment F-
~
~
-~

\ Data market /

Meme Medla Laboreto|

Nuclear Data Symposium
Oct. 7, 2000, Meme Media

Concel !ts Lab, Sapporo

-Media based architecture

Standardized relationship among “medialized” data

* Access architecture

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

* Unified “media” description format

From compilation stage to end-user stage!
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PIAZZA

[User A]
distribtion

Drag’n"
Drop!

_download

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

Nuclear Data Symposium
Oct. 7, 2000, Meme Media

Lab, Sapporo

FRAGHENTS

"0 ANGULAS
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Nuclear Data Symposium
Oct. 7, 2000, Meme Media

COnce | !ts Lab, Sapporo

Media based architecture

Standardized relationship among “medialized” data

* Access architecture

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

* Unified “media” description format

From compilation stage to end-user stage!

‘Meme Medla Laboratol

Nuclear Data Symposium

XML/XSL based data/format & """

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 foss:

4

Meme Media Laborsto|
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Nuclear Data Symposium
Oct. 7, 2000, Meme Media

S ummarv Lab, Sapporo

Current our research for the nuclear data is based on,

-Media based architecture/ by IntellingetPad,

* Access architecture/ by Piazza,

Meme Media Laboratol

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

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

Meme Media Laboretol

85



Symposium of Nuclear Data with Dr. Schwerer, Oct.7, 2000 Hokkaido Univ.

Meme Media Laboratory

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
particle reaction group (JCPRG).

Fe

atus and Caracteistics

+ 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 articles are accumulated
» International contribution of nuclear data.
(NRDF is transferred to the EXFOR format)
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Data Cord of NRDF Bibliography
/ == =
Y¥BIB.1[4: e
/| D#=D911; / \ 2
TITLE=/@11@/;
ATH=(P.DENES'1",B.D.DIETERLE"",D.M.WOLFE"", T.B - ;
JESIMMONS2,T.8.BHATIAZ G.GLAsS'3, wW.BTIPPEH  [nformation of the experiment
INST-ATH=(1USANMX'1',1USALAS'2', 1USATAM'3);
REF=PR/C;
\|| VLP=27(1983)1339; /
v d
[-@20@% -
P TIEXD, 112, ¥¥DATA,1; '
/ RCT=12C(P,PIP)X'20’; INC-ENGY-LAB=800MEV;
[*@20@*/ THTL=7DEG;
PHYS-FORM=SLD; [FIG.2Y
THK-TGT=2.54CM; I* ™ LA -
ACC=(LINAC); f FOLLOWING DATA ARE RKEN FROM GRAPH\)\
INST-ACC=1USALAS'21"; ¥DATA;
INC-ENGY-LAB-RANGE=(800MEV); ENGY-EMT DSIGMA/DOMEGA/DE DELTA-DSIGMA/DAMEGA/DE
CHRG-INC-ION=T1; (MEV) (UB/SR/MEV) (UB/SR/MEV)
POL-PRJ=NO; 51.454 1.165E+01 +5.488E+00-5.239E+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
[@22@* 203.734 4.046E+01 +4.240E+00-3.994E+00
\ @23@*/ 254120 4.244E+01 +3.824E+00-3.325E+00
= 303.925 5.000E+01 +5.154E+00-5.324E+00
354.066 4.217E+01 +5.906E+00-5.154E+00
402.453 3.816E+01 +5.237E+00-5.156E+00
\Co.om 1.720E+01 +5.902E+00-5.904E+00
END; J

-

Data Compilers
Data Input System

Users
Utility System
«Input form on WWW
*Upload via FTP, etc.

*WWW browsers
*IntelligentPad (CONTIP)

Interfac

Management i
system Administrator

Database Management System
*SQL server

*Programs written by C or Perl




The Placement of NRDF

Domestic Nuclear Reaction Data

Publication Network, CD-ROM

WWW Data Search page
IntelligentPad(CONTIP) WinNRDF

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

Our 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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Search System of NRDF

Development of Search and Entry System on
www

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

*Entry system — under construction

*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




Showing the bibliography and
the information of experiments

Netaoae ety
Fode: o memA /DR oy
TH ool [ enacal 4 o

/ Easy to see the title, the authors '}
andsoon [Ela o>

TITLE: Biblioerephy
PRODUCTION OF POSITIVE PIONS BY ... E [ 7255 monor rosme s o sua e prorors onosreon

P 1" 8 D DIETERLET. 0 MWOLFE 1" T BOWLESZ'T DOMBECK, J ESMMONS 2. TS BHATIN.G GLASS 3. W B TRPENST
Authors: E W v oty
P.DENES'!’, B.D.DIETERLE™,... i [t
= Referance
PHYS REV.C 2741083)1 330

Institute of authors : Author index number
UNIV OF NEW MEXICO, ALBUQUWQUE N.M: 1

Instisute of experiments _Dsta pumber(s)
LOS ALAMOS SG LAB.NEW MEXIDO : 1-4

Resction - Orta number(s)
1266 PIIX20" - 1-4

Incident energ ghls numberts)
00MEY L. 2,3 4

Each number of the information
of the experiment corresponds

Thumbnails of graphs

Data-Browsing Page

) More detailed ”
information of the data

To get the numerical data, click here

108

Attributes of X- and Y- axis
corresponding to dictionary

X-axis = EHERGY OF OUTGOING PARTICLE (MEW)
Y-axis = DSKAM A/DOMEGA/DE {UB/SR/HEV)

¥: linear scale

Reference : PHVS.REV.G 27(1982)1338
Reaction : 12G(P PIP)X 20"
Incident enerey : B0OMEV (Lab)

A A YN AR AR AR RS AR

R

Contact address: dbackin@nrd:meme.hekudslac.ip

TR TT"

Information of the experiment

b

flrmmoronery g

Graph-Display Page
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Data Entry System
4t

-4 Bibliography é

Please input the biblioeraphical data

=] @ Whats Related -

Databese Entry Page

Directly input for the title, the
authors and the purpose

Title:
ﬁesonanl structure of ...

Authors:

[HMasui... Input the purpose of the experiment
Purpose of th riment: . . .
Tt thetr:;o:;:leslruclure of . = To avoid any misunderstandings

between authors and compilers

P e ( Select the reference and the institute
Volume: P98 Year: [089 Page:TFTT from the pull-down menu

Institute of the experiment
|RCNP ‘l

To avoid any mistakes in inputs

Number of eraphs:
1

_Submit | _Reset |

Contact adovess: dhadmin@nr ea.h gﬁ {5C.ip

= P S - e o e e e e e e

T uf Bookmaks & Locaton]

<] @7 What's Related

Databese Entry Page 2 Data Input
Data of the graph E

Data Numb:

- Experimental set up -

Acceleratar type: [Cyclotron | Input the data of the
Reaction: AGbIB experiment same as the
Tareet:h 3C _ Projectile:]p Emitternce:jn Flesidual:ﬁBN _ o e
B T ) ) bibliograph
Energy: g p y
ILaboratwy :I Eé (MeV>
= Graph data -
K- Axis: Iscatler'ng angle in center of mass system ;I Unit: IDegree _-J

Y- Axis: | Differential cross section sigma/dOmegal _<| Unit: |Milli barn par steradian (mb/sr) =]

Y-Errors: I Asymmetric error 'vl

Numerical data of eraph:

4.423E-01 1.608E-01 +3.900E-02-1.765E-02 =
3.412E+00 2.460E-01 +0.000E+00-D.000E+00
1.078E+01 3.424E-01 +0.000E+00-0.000E+00

~
1.571E+01 5.133E-01 +0.000E+00-0.000E+00 : N . l d t f h h'
2.054E+01 3.761E-01 +0.000E+00-QgQ0E=00

2.634E+01 2.162E-01 *U,UUUE*DU-%UE*UU i ® umerica ata o t e grap
3.250E+01 1.283E-01 +3.202E-02-2.496E-02

3.880E+01 5.487E-02 +1.750E-02-1.354E-02 = — =

4.426E+01 4.149E-02 +1.796E-02-1.159E-02
4.838E+01 4.702E-02 +1.344E-02-1.137E-02 %

“Submit_|

Reset |

Contact adobess. dhedmin@nrof meme hokudsi se.ip
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Thank you for your registrationtt
Your file is PD23

=] €5 Whats Relsted

WBIB1;

NRDF cord is automatically generated

I'#J D#=PD23;
TlTLE-/RESDNA;dT STRUCTURE OF ../

P23 : data 1. Mamerical-data file is here ATH=(HM

- PURPOSE=/TO STUDY THE RESONANT STRUGTURE OF .. /:
T o 1| REF=PR/G.
A VLP=999{1 099)777:
VA RGTS={130¢P. 13N
PD23 : NRDF's rom-dota fil is hore % \ PFDS-;I:SEMMDOMEGA)
Bibliocraphy. = AN

INST-ACC=2JPNRCN;
AGG=CYC:

RCT=13C P, 1013N;
AN PHQ=DSIGMA/DOMEG A

S ¥¥DATAT

g ;N INC-ENGV-LAB=35MEV:
YOATE
THTG DSIGMA/ DOMEGA DELTA-DSIGM A/DOMEG A

©EG) MB/SR) MB/SR)
4.423E-01 1.698E-01 +3.900E-02-1.765E-02
3.412E+00 2.460E-01 +0.000E+00-0 000E+00
1.078E+01 3.424E-01 +0.000E+00-0.000E+00
1571E+01 5.133E-01 +0.000E+00-0.000E+00
2.054E+01 3.761E-01 +0.000E+00-0 O00E+00
2/634E+01 2162E-01 +0.000E+00-0.000E+00
3250E+01 1.283E-01 +3.202E-02-2 406E-02
3880E+01 5.487E-02 +1.750E-02-1 354E-02

Inputted data is linked to the data
browsing-page, then we can confirm
the input data with graphical view.

RESEARGH GENTER FOR NUGLEAR PHYSICS, 0SAKA UMV 1

Resction Dats number(s)
13CEMIBN: 1

ident anergy . Data pamsber(s) 4426E+01 4.140E-02 +1.796E-02-1.150E-02
e 4.83BE+01 4.702E-02 +1.344E-02-1.137E-02
5316E+01 4.828E-02 +1.186E-02-1.1556-02

Graphical data 5.7426+01 4.018E-02 +1 507E-02-1240E-02
Phydcal quntic: Data number 6475E+01 3.066E-02 +1.183E-02-7.615E-03
DSIGMA/DONEGA : 1 7.042E+01 2631E-02 +1.056E-02-7.232E-03
7606E+01 1077E-02 +6.227E-03-5 157E-03

1 §407E+01 1.455E-02 +7174E-03-6.878E-02

1 9.309E+01 1.875E-02 +6.849E-03-7.801E-03
A 1.056E+02 2.928E-02 +8.719E-03-7.979E-03

oal Y 1163E+02 4.120E-02 +1.177E-02-6.730E-03
e, ~ 1.251E+02 3.160E-02 +9.423E-03-9.471E-03

oo 1330E+02 1.873E-02 +5.737E-03-7 578E-03

o1
0 20 40 60 8010012014016¢

1.437E+02 1.560E-02 +6.495E-03-7 653E-03
¥END;
Contset soress. obedmin@nrctmeme hokudsl sc.p YYEND:

Summary and Future Developments

© Individual “nuclear data management system”

Both of systems work on any HTTP server with CGI

Basis of nuclear data utilization

o Development of applications on IntelligentPad

P41 Y. Ohbayasi et.al. and P43 S. Aoyama et. al. in this conference

Future possibility of nuclear qata

O Automatic transformation to other data format

e.g. EXFOR . I
International contribution
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