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The Mission of NDS

The IAEA Nuclear Data Section (NDS)

» provides nuclear data services to scientists
worldwide (data libraries, bibliographies and
related materials) through Internet, CD-ROM
and other media

e produces new databases through its data
development programme

 assists developing countries through
technology transfer activities




NDS Main ACt|V|ty (nuclea

International cooperation

- Network of Nuclear Reaction Data Centres (NRDC)
- Network Of Nuclear Structure And Decay Data Evaluators (NSDD)
- software and database exchange with NNDC (USA)

Producing new data

- Coordinated Research Projects (CRP)

- Data Development Projects

Getting data into databases
- compilation and data exchange: EXFOR, NSR, ENSDF

- collect evaluated and specialized

Data dissemination

libraries

- database and master files maintenance \

- Internet
- CD-ROMs
- requests from users’ communities

Technology transfer
- “Mirror-sites” (India, Brazil)
- Workshops

‘\

software development
system management




Nuclear Data Services:
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Types of Nuclear

Bibliographic data < Nuclear reaction
(e.g. CINDA, NSR) data

-Experimental data  (€-9- EXFOR, ENDF)
(e.g. EXFOR) * Nuclear structure

Evaluated data and decay data
(e.g. ENDF) (e.g. ENSDF, NuDat)




Our Front Page

/2 1AEA Nuclear Data Services - Microsoft Internet Explorer provided by IAEA

w - |g, http:/fwww-nds. iaea.orgf

18] x]
21

j |§| |E| ILive Search

J File  Edit Wiew Favorites  TJools  Help

'{.}' ‘ﬁ’ g IAEA MNuclear Data Services

s, International Atomic Energy Agency

k) =
J Nuclear Data Services

J@"@'@E@E'@Tgmv

IAEA.org | NDS Mission | About Us | Mirrors: India | Brazil

—
4 ¢ ccn I -

—_—

ROSFOND-2010 Russian Library of Evaluated Neutron Data [list] [paoe]
CENDL-3.1 Chinese Evaluated Neutron Data Library [list] [retrieve]

£ Provided by the Huclear Data Section

A Events 12...next

NEW

J Main ][ All ][ Reaction Data || Structure & Decay || by Applications |[ Doc & Codes || NDS-nternal || Index || Events |

ENDF | [=== ENSDF
f’\f\ Ewvaluated nuclear reaction libraries evaluated nuclear structure and decay data [+XUND

CD/DVD with
documentatian,
data, codes, etc.

b

CINDA

neutron reactien biblicgraphy

LiveChart of Nuclides
Interactive Chart of Nuclides:
Advanced and Basic

EXFOR

+H’+++ Experimental nuclear reaction data

2 NSR

] .
WP Nuclear Science References *

-

L} %

ND2010

Links to NNDC  Developed in NNDC

—

NuDat 2.5 RIPL
selected evaluated nuclear reference parameters for nuclear
structure data ¥+ model calculations

IBANDL
Ien Beam Analysis Nuclear
Data Library

Charged particles Xs
Beam moniter & radionuclide production
cross sections

FENDL-2.1
Fusion Evaluated Nuclear Data
Library, Wersion 2.1

PGAA
Prompt gamma rays from
neutran capture

Photonuclear
cross sections and spectra up
to 140Mel

IRDF-2002
International Reactor Desimetry File

NGATLAS
atlas of neutron capture
Cross sections

Safeguards Data
recommendations, August 2008

Medical Portal
Diata for Medical 2pplications

Standards
- Meutron cross-sectiens, 2006
- Decay data, 2003

*Database at the IAEA, Vienna *¥Database at the US NNDC

GANDR -
IBANDL | 1AEA Nuclear Data Section |
s s | e LS
! =i s R0 - .
o, ‘1‘3 K ! - Workshop
:+M_ o - = é Workshop on Nuclear
IAEA-MNDS toemic . o . ! ;
Mission, Staff  and Meetings Mewsletters Coordinated pyclear Reaction MUClEar Structure L e INDC(NDS) ¢ Reaction Data for
! Workshops Research & Decay Data omputer Advanced Reactor
and more  Maolecular P £ Diata Center Netwark Reports, Reports Codes Technologies
Data Projects Metwark TECDOCS d

International
Conference on Nuclear
Data for Science and
Technology
April 26 - 30, 2010
Jeju, Korea

May 3 - 14, 2010
Miramare, Trieste, Italy

© Copyright 2007-2010, International Atomic Energy Agency - Muclear Data Sectian,
“ienna International Centre, P.O, Box 100, A-1400 Vienna, Austria

G AT, nl_r’-_'I;’—|—|—|qd Local inkranet

e Y S N i Wl S o P P N S T,

=l
[# 100 -

Set-Tab Fram cookie: O



Tab: Structure and D

| Main || All || Reaction Data || Structure & Decay || by Applications || Doc & Codes || NDSHnternal || Index || Events |
# Structure and Decay Data
NSR

Muclear Science References

=== ENSDF
e evaluated nuclear structure and decay data (+XUNDL) *¥

*

_q NuDat 2.5

selected evaluated nuclear structure data

| 1] LiveChart of Nuclides
: Interactive Chart of Muclides:
& — Advanced and Basic

¥

# Miscellaneous
EM30DF and M3R Manuals - EMSDF Feb. 2001 version & MSR Aug. "96 version

*Database at the LAEA, Vienna *¥Database at the US NNDC



Nuclear Structure and De

Databases and Web interfaces

LiveChart of Nuclides
(Marco Verpelli, IAEA, 2006-2009)

Source: ENSDF Master File

Bibliography, initially
oriented to ENSDF
evaluators

a1l Mteeie Brovy Mgty

NSR (David Winchel, Boris Pritychenko, NNDC)

International Atomic Energy Agency

NuDat2 (alejandro Sonzogni, NNDC) ) R &

Provided by the Nuclear Data Section

LAEA NDS Main Databases: ENDF |

NubDat 2.5 Levels and Gameas Search Huchesr Walel Cards Search Decay Radhation Search
" - Gm".'lndr;:": ul::._‘:)ldﬂr:teml:ru'?;r:n.:r I;:l:: Cruu:]_‘:zd nSOMmers %ﬁ:‘r:':;zd,“::mr. N I S R f NSR
:f.:’fté’:“d':‘&‘.",‘.‘.‘"i.“;i“u‘”“"m?. Temergy, m lg.m' .....m...,.m e} o ey T e uclear Science References ( )
_ Color code | Sap. Qap- Fras Fcp
B [ cai-u:- Gl ] o ]e, ]su[ T s ] n.] I I Ty ]a{n,\-l ] e Database version of April 30, 2010
-
The NSR database is a bibliography of nuclear physics articles, indexed according to content and spanning nearly 100 years of

research. Over 20 journals are checked on a regular basis for artlcles to be included. For more information, see the help page.

The N5R database schema and web applications have undergone some recent changes. This is a revised version of the NSR
Web Interface,

_ Quick Search |( I( I( I( I(

Author |
Brown, £.4.Bmwn

Nuclide |
21Nz, ra-21

Cutput format @ HTML O BitTex O Text

Publication Year from 1910 to (2010
Ground and somens: stats infermaton for < Pu Jmoc_ Gnsor bR

m | e Tz Decay Modes.
132+)| 37353050 5 +71-27 [0 : 10000 %
2 kst of I vnls 3nd 3 levnl schome ant avalable

E(seved) (Mav)
o0

Datsbase Menager: Doris Pritychenin, NNOC, Brookkaven Nations! Laboratory
Web Progreming: Boris Prityshenks, NNDC, Brookhaven Netions! Laboratory
Date Source: NNDC, Brookhaven National Laboratory,

WOS, International Atomic Energy Agency,

NOG, MeMaster Universiy




Tab, Oriented to Applic

| Main || All || Reaction Data || Structure & Decay || by Applications || Doc & Codes || NDS-Intemal || Index || Events |

¥ Reactor Physics (particle transport, fuel cycle, transmutation, shielding)
¥ Atomic and molecular data for fusion research

¥ lon Beam and Thin Layer Activation Analysis

¥ Dosimetry reactions

¥ Activation analysis

¥ Nuclear Medicine

¥ Neutron Source Reactions

*Database at the IAEA, Vienna **Database at the US NNDC




relevant to Selected Applicati

Databases, Tools, Doc

| Main || All || Reaction Data || Structure & Decay || by Applications || Doc & Codes || NDS-nternal || Index || Events |

S

¥

L < A A

i

Reactor Physics (particle transport, fuel cycle, transmutation, shielding)
FEMDL-2.1 - Fusion Evaluated Muclear Data Library, Version 2.1

to 100 MeV_ Yu.M. Shubin et al.
Fission Yields - Fission Product ¥ield Data for the Transmutation of Minor Actinide Muclear Waste

Atomic and molecular data for fusion research
lon Beam and Thin Layer Activation Analysis
Dosimetry reactions

Activation analysis

Nuclear Medicine

Neutron Source Reactions

*Database at the IAEA, Vienna **Database at the US NNDC




Nuclear Reaction
N Ew ROSFOND-2010 Russian Library of Evaluated Meutron Data [list] [page]

CD/DVD with CENDL-3.1 Chinese Evaluated Neutron Data Library [list] [retrieve]
documentation
data, codes, Efn:.T“

eaction Data || Structure & Decay || by Applications || Doc & Codes || NDS-Intemnal || Index || Events |
Database Retrieval Systems

EMDF - Evaluated nuclear reaction libraries ) : i :
Photon and Flectron EXFOR - Experimental nuclear reaction data Speaker’s main activity is
Photonuclear . CINDA - neutron reaction bibliography software development:

-wal Threshold - r :

- values, Threshelds Data Libraries for download - Web Retrieval Systems
RNAL NGATLAS - atlas of neutron capture cross sections EXFOR, ENDF, CINDA
SIGACE ... @] | IBAMDL - lon Beam Analysis Nuclear Data Library
Safeguards Data ||| | FENDL-2.1 - Fusion Evaluated Nuclear Data Library, Version 2.1 - CD-ROMs: databases
SigmaCalc Minsk Actinides Library - evaluated neutron reaction data (Maslov et al :
anallotion modeie T Wl Do Ee e nd retrieval m
Spallation madels IRDF-2002 - International Reactor Dosimetry File and . etrieva SySte S_
Specialized Charged particles XS - Beam monitor & radionuclide pr - P|Ott|ng paCkage Z\/View
Evaluated Lbraries .. PADF 2007 - Proton Activation Data File :
Standard RAC R ' -
Zangares. POINT2003 - Pointwise data of ENDF/B-Y Database maintenance
Stopping Power Data = J4 [ @ -----------

Standards - Meutron Cross-sectio

Th-U RMAL - Reference Meutron AetiVation Library

Thermal neutron Various Specialized Evaluated Data Libraries in ENDF and other formats -

capture gamma rays | | ADS-Lib ion test library in ACE and MATXS format for ADS neutronics design
Thin Layer Activation pechilve - Download (FTP) evaluated data in original ENDF (4,5,6) format

¥ and Gamma-rays ¥ Miscellaneous
standards

ZWWVTEW

FDatabase at the IAEA, VWienna FFDatabase at the US NNDC
_| IAEA Nuclear Data Section |

IAEA-MNDS  Atomic . )
Mission, Staff  and Mestings Mewsletters Coordinated pyclear Reaction Nl;:l;:;ftr;;::re Technical INDC[NDS} cymputer
and mere  Maolecular Worksheps Reszarch Ciata Center ¥ Reports, Reports Codes

Ciata Projects Metwork Network TECDHOCS




Nuclear Reaction Database
~ EXFOR - CINDA - ENDF

Muclear
~qo—s @y reactions Libraries
& Muclear
Ny EXperiments Ezxperimantal

Diata

- D
Dnmpllatmnx { Tink \ Reguests 7
Puklications Q/ k! Eibhngmph}'r Database €= Retrieval /Duéput:
- systems ata
Thearatical =

Plots
s wiorks Im i E’
Esraluiated
Data

- Eibhography
Evaluation

. . \EHDFB

JENDL
JEFF
Erraluated
Diata EROND

Files CENDL by % Zerkin, 1999




Basic principals of the sys

« Maximum of platform independency
- operating systems: Linux, Windows, Mac
- relational databases (MySQL, Access, SyBase)
- programming languages:
C, Java, SQL, Javascript, Fortran
* Free of charge components
- Apache, Tomcat, Linux

* Full integration of components

- no need for installation of CD-ROMs
- automatic configuration of Web-Servlets
- encapsulated graphics




IAEA-NDS CD-ROMS

1. EXFOR-CINDA (MS-Access)
2. EXFOR-CINDA for Applications (MySQL)
3. EndVer/GUI + EXFOR (MySQL)
4. ENDF Libraries
QUSEI’
= . ~  Software N
L D Java-TRE
IffintgﬂaelH l]f]:;sfa E @ Copy | | Retrieval Program
earch  Plot e 40 iy 1l
Selgct < : Feplica ZW?E‘H"’VE
"y / Eetrieval system 5 p
' '
% Petrioval | . Internet| EXFOR CINDA
um]
User I = Tables
Interface L,:,,:EE Database =
————| |retrievalsf [CD-ROMI P DB-Server |
Java Virtual WMachine Remote
/ Files: MS-Arecs retrievals
. - HTKL
overtor — i
e E%DR ~ Linux
[T view | Yindows
" MECII‘ItOShJ by % Zerkin, 2004

Features

v For Windows,
Linux, Mac

v' Can run from CD-ROM
(no installation)

v' Can work with remote
databases

v' Integrated EXFOR and
CINDA

v" Help with Dictionaries

v" Advanced search
(+users’ SQL)

v" Interactive plotting

v" Non-interactive EXFOR
retrieval program

v" Integrated PrePro,
EndVer, X4TOCA4,
Z\WView

v" Used by Applications:

Empire, EndVer/GUI,
expandable...



CD-ROM
EndVer/GUI + EXFOR for application

Muclear Data Section
International Atomic Energy Agency
YWagramer Strasse 5, P.O Box 100, A-1400 Yienna, Austria
Tel:(+43 1) 2600-21714; Fax:(+43 1) 26007

e

for Windows, Limo, Tnlac

=3 2009-03-31 {4
e @ A

International Atomic Ernergy Agency

Nuclear Data Services
20642009

EndVer/GUI
and EXFOR-CINDA for Applications
Taols for Evaluator: Databases, Retrieval Bystermns, Processing, Comparison
Experimental Data and Evaluations, Interactive FPlotting.
Al on Linnzg, Windows and Mac using My SQL

Using CD-ROM:
Run the Software Packages from CD-ROM (or from copy on Hard Disl)

To do on Linux on Windows on Mac (ppe, £86)

- X1

- Applications

- Termingl
run endver-mac ppo.sh
run endver-mac xX56.3h
run endver-mac.sh

Run EndVer run_endver.sh run_endver.hat

EndVer/GUI

Integrated Tools for ENDF-Evaluators
Version 1.47, February 2009

v EndVer with Graphic User’s Interface
v Integrated EndVer — PrePro-2007 — EXFOR
v Post3eript graphics with PlotC4
v Plotting ENDF Files vs. EXFOR:
MF4 (D), MF3 (DE), MFé (DAE), MF3+33 (31G)

~Ji
=|-|-‘ EXFOR-CINDA for Applications
Diatabases and Fetrieval Systerns
Version 1.99, Ivarch 2009
+ Does not need iretallation, can nm frorn CO-RCKT
v Works with Local and Reraote Datahases
« Includes Hon-Interactiee EXFOR. retrievak

: 2 2 :  Integrated COTDE and EXFOR
v Interactive graphics with ZVView VS ST
v Includes full EXFOR and CINDA databases | . Hel based on Dictiomaries
v Test version for Macitosh « Interactse graplocs with 2V View
" Teatveraion for Ilacintosh

'

- Xxii

- Applications

- Terpinal
run_x4cd-mac.sh

Fun interactive

: run x4cd.sh
retrieval system =

run xdcd.bat

Zopy to install.sh  or |install.bat or |install.sh
Hard Drive install.sh /x4app |install.bat ciix

General description: readme txt

How to setup and use: setup tt

IAEA Nuclear Data Services:

http:Afwrarw-nds 1aea orgl

EndWVer is an integrated software package for comparison of evaluated nuclear data files with experimental
data from EXFOR database. Contains interactive plotting,

EXZFOE is a comprehensive library of experimental nuclear reaction data induced by neutrons, charged
patticles and photons.
Contents (200903230 17,775 entries, 120,135 data tables.

CINDA library containg hibliographical references to experimental niclear reaction data and to calowlations,
reviews, compilations and evaluations of neutron reaction and spontane ous fission data.
Contents (200903271 430,886 lines, 39 413 publications, 189,666 blocks

Retriewal Svstems has been wiitten on Javad: +1.98 (2008105

& The data on this CO-R.OM are a product of the Network of Muclear Reaction Data Centers,




Retrieval System:
main stream of users’ interactions

Request g Sclect kg Output

/'/

Options

- It ) Data
sl Web-journals

la
4

Bibliography

Interactive plotting

Another database

B - o B s B outout I

\
cion: N




EXFOR ReqL

2010/02 Improvements and extensions:
1) Production of isotopes coded as ELEM/MASS: filtering and quick [plot] , sorting Td [td] [tdx]
2) Users' definition of ENDF:MF/MT for conversion EXFOR data to format C4 and advanced plotting
3) Search by compiling Center-ID (expert mode)
4] Search by outgoing particle coded in 5F3,4,7 (expert mode)

[ [History]

Use Help, Examples,
Dynamic sections

Ko ) m)m




EXFOR Select Form

4] Request 25 RELINEVE: gO tO the next step

Results: RegCTons: 9 Uatasets: 13
Data Sglection n

Retrieve * Selected ¢ Unselected  all Hesetl
Output: [7 EXFOR [ EXFOR+ ¥ Bibliography [~ TAB ¥ C4 [ PlotC4 > Output options

Plot: ¥ Quick-plot (cross-sections only) [~ Advanced plot [how-to]

Marrow Enerav (ontionall e\: Min: [~ Max: I :I )

~ Advanceq Select Datasets | | : Go to NSR
Search by Reaction

EED n Display Year Authar;l/ fim gy e e Forrmre=— Eeference BccessiongP NSR-Eey

A1/ i o 13-AL-27(N,TOT),,SIG ¥ C4: MF3 MT1

Quagtity: [CS] Cross section -

1 [ info| xé| x4+| x4z | T4| 2008 F.Atchison+ Searchby Author b GOtOWQb i jOUl'naL

2 ¥ nfo| x4| x4+ x4+ | T4| 2008 M.Mazari+ T SUET I.62ET T 30037003

3 T nfo| xa| x4+| x4+ | 74| 1994 G.Rohr+ 2.50e5 2.00e7 49709 C,94GRATZIN,,215,199405 22331004 |

4 ¥  info| 4| Xé+| x4+ | T4| 1993 BR.W.Finlay+ 5.29e6 6.00ed 474 J,er/C,47,237,9301 13569008 1993FI0l
5 | info| x4 x4+| x4+| 14| 1991 J.R.Morales+ 1.76e7 1.98e7 2 J,NIM/R,300,312,1991 30764004 1991M009
6 [ info| x4| x4+| x4+ | 14| 1990 L.Koester+ 1.97e3 1 J,ZB/R, 337,341,1990 22217010 1990K034
7 ¥ info| 4| X4+| x4+ | 14| 1988 J.Franz+ 1.60e8 5.75e8 22 J,NEB/R, 490, 667, 88 22117005 1988FR23
g8 I info| x4 | x4+| x4 | 14| 1984 M.Chkubo 9,84e3 9.3%e5 1010 W,OHKUBO, 8412 21926003

9 W nfo| X4| xas| xaz| 14| 7.12e2 7.88e4d 927 004

10 [~ Info| X4 | x4+| x4z | 74| 1983 M.5.Gordon+ 2.50e7 4.50e7 O F,NPL-951, 40,8304 12839004

11 [ info| x4| x4+| x4z | 74| 2981 V.E.Zhitarev+ g J,AE, 50, (5), 350, 198105 41323002

12 [~ nfo| x4| x4+| x4+ | 74| 1980 D.C.Larson+ 2.00e6 E&.06eT 685 C,B0BWL,,277,8007 12882005

13 [ Info| X4 | x4+| x4z | 74| 1979 L.Koester+ 1.26e0 5.1%0 2 J,ZB/R, 292, (1), 95,1979 21660015 1979K026
14 [~ X4 | x4+| x4+ | T21~4977 R.B.Royer+ 1.86e2 1 J,NIM,145,245,1977 12661004

15 [~ X4 | x4+ Eﬂ:j?ﬁ D.R.Waymire+ 5.22e6 7.24e6 20  W,WAYMIRE,19761108 20671002

16 [ Info| T4| 1975 P.V.R.Murthy+ 3.40el0 2.73ell 7 J,NB/B, 92,269,197506 10403005

17 [ info| x4 | x4+ &f\ """"""" ; | 432 J,PR/C,11,1117,197504 10515004 19755105

Get data in various formats




Output from EXFOR to other formats How it works |

Java-Servlet

N Single '
) Search g EXFQR SUBENT .R33 Retrieve
In EXI;OR Service EXEOR
EXFOR MUItlple/SIngle Internal Dictionary X4
database choice of EXFOR14A DAT
data/formats Y
s » X4TOC4
Bibliography (R.Cullen, A Trkov)
Info | |BibTeX| |Table 4+ | | X4 » C4 »R33 C4

(O External programs *
C4TORS33

Evaluated database

and service Plot and Data from |
SUBENT
ENDF: other |20C>-—""
search, plot, etc. service s

\ 4

v "| | Download

B, Y Lt ) o

et R33 as text

El
Imcident Erewau el

Z\V\View o—"
output

'3




X4+ EXFOR-interpreted, 2006

ExFOR data: http:/f161.5.149.76,/ExFOR/A1495.002
Data retrieved from the ExFOR database wersion of March 06, 2009,

ENTETY Al43E E0031013 0040322 Z00503E6 nlufufs}

EIE 10 1k

TITLE Study of the reaction mechanism for (He3,P) reactions
with Li-&,B-10 and C-13

ATTTHOER (J_P_Schiffer T _.W.Bonner B H . Dawis,F.W.Prosser,Jr. )

INSTITUTE (1UTSARIC)
#{AUSARIC) Rice University, Houston, Tx, USA
REFERENCE (J,PR,104,1064,195611)
# (1,PR,104,1064,195611) Journ.: Physical Review, Yol 104, p.l0ad (19561 US4
#+ #MSR=19565C01 #D0I=10.1103/PhysRev.104,.1064
FACILITY (VD E)
#OWDGE) Yan de Graaff
SAMPLE Target materials were ewvaporated on Z-mil foil backing,
thick enough to stop the He-3 beam et thin compared
to the rangse of the proton groups studied

METHOLD [ PHL )
#({PHDY Pulse-height discrimination
DETECTOER (BCIN) Thallium-actiwvated C=sI crystals mounted on

DuMont 6291 photomultiplier tubes.
#{ZCIMNY Scintillation detectar
ERP-AMNALTS (DATA-ERRZ)The pulse-height resolution of the detectors

HISTORY 112800811C) Compilation produced by Arzamas BRFNC-VNIIEF
(20031013U) Last checking has been done.

ENDEIE 1k

COMMON 1 !

LATA-ERRZ

PER-CENT

4.

ENDC OMPION 3

ENDETUTEENT 22

SUBENT ~ Al435002 20031013 2004032z 20050926 0000

EIE 5 11

BEACTION {3-LI-&(HEZ,P)4-BE-2 PAR_ DA}
#(3-LI-6(HE3,P)4-BE-G,PAR, DAY  Quantity: [DAP] Partial differential cross section d/dA

SAMPLE Metallic Li-& enriched o 26%. 10 microg/cmsZ thick.

ERR-AMALYE (EN-ERR) Digitizing error

(DATA-ERR) Digitizing error

(DATA-ERB1) Some wuncertainty in the cross-section was
introduced by not knowning precisely what fraction of



X4+: EXFOR-interactive Tree,

E—ENTR‘H A1495 % 1956, 1.P.Schiffer+ last-updated: 2003-10-13
SUBEMT A1493001 #  last-updated: 2003-10-13
- SUBEMT 21495003 #  last-updated: 2003-10-13
[l]—E-IE- #hibliographic and descriptive information

REACTION
[3-LI—E|I:HEE,F'H-E-E—BJF';E«R,D!E-.]I
SAMPLE
ERR-AMALYS
EM-S5EC
STATUS
[F-COMMOMN 421 #Constant parameters
Legend
—-Data
L EM-ERR E-L\WL CaTa-ERR [DAaTA-ERREL
MEW MEW MB/ SR, PER-CZEMT
0.0040 2.9 o.01z2 20.0
[F-DATa 3x191
Legend
L EM Energy of Incident Projectile, Laboratory System: MEW B
ANG angle, Labaratory Syster ADEG | Angular Degrees
CaTa:  FPartial differential cross section d/dA ME/SR: millibarns per steradian
Data
L_[EN ANG DATA
MEW ADEG MBS SR
0.3939 150.0 0,759z
0.9053 0.0 0,959z
09216 150.0 0.85831
0,9354 0.0 1.139
0.9515 150.0 1.036
0,9554 150.0 1.135
09616 0.0 1.301
0.9504 0.0 1413
09971 150.0 1.271
1.006 0.0 1.625




Cross Section (bharns)

10

1071 -

13-AL-27(H, TOT>
EXFOR Regquest: 568681, 2818-Mauy-87 21:689:89

10~= 1

EXFOR Outpu

10=

B0 OO oo

110

110~ *

4 p 1) 13-AL-27(N,TOT),,SIG

E




ENDF Select Form

4| Request #2776 Plot data

ENDF Data Selection (Plot for EXFOR Request #56068)

Retrieve | Plot| & gelected ™ Unselected  All
Plotting options: & quick plot (cross-sections only: @)

Reset |

% Sorted by:

A 1) BL-27(N,TOT),SIG
WMF3: [SIG] Cross sections  MT1: [N, TOT] Neutron total cross 2ections.

[Libraries] View: * basic { extended
MT=1 MF=3 NSUB=10

[Eeactions] Beorder by:

1 v ENDF—E| Interpreted|ﬂ F'Int| ENDF/E-VII.O E=150MeV Lab=LANL, K OBNL Dete=DIST-DECO&
2 [ ENDF—E| Interpreted|ﬂ F'Int| JEFF—3.1 E=150MeV Lab=LANL Date=030105

3 [ ENDF—E| Interpreted|ﬂ F'Int| JENDL-3.3 E=20MeV Lab=TIT, JAERI Date=20010713

g [ ENDF—E| Interpreted|ﬂ F'Int| JENDL-3.3 E=20MeV Lab=TIT,JAERI Date=20010713 T=300
s [ ENDF-E| Interpreted|ﬂ F'Int| ENDF/B-VI E=150MeV Lab=LANL Date=20011108

& [ ENDF—E| Interpreted|ﬂ F'Int| ENDF/B-VI E=150MeV Lab=L&NL Dete=0010%2& T=300
7 I~ ENDF-8| Interpreted| o| Plot| ROSFOND-2008  E=150MeV Lab=IPPE Date=DIST-DECO7

g [ ENDF—E| Interpreted|ﬂ F'Int| ROSFCND-2010 E=150MeV Lab=IFPE Date=DIST-LDECO7

s [ ENDF-8| Interpreted| o| Plot| cENDL-3.1 E=20MeV Lzb=CHDC, JNDC Date=DIST-DECO3
10 [ ENDF—E| Interpreted|ﬂ F'Int| JEF-2.2 Lab=ECHN Date=320101

11 [T ENDF-E| Interpreted|ﬂ F'Int| JEFF-3.0 E=150MeV Lab=LANL Date=DIST-APROZ

12 [ ENDF—E| Interpreted|ﬂ F'Int| JENDL/HE-2007  E=2000MeV Lab=SIT.SHIMZ Dste=REV1-

13 [ ENDF—E| Interpreted|ﬂ F'Int| JENDL/HE-2004  E=3000MeV Leb=KARERI Date=REV1-

12 [ ENDF—E| Interpreted|ﬂ F'Int| FENLL/E-2.1 Leb=CDN-ENEZ Dete=EVAL-FEB37

15 [ ENDF—E| Interpreted|ﬂ F'Int| TENDL-2008 E=20MeV Lab=NRE Date=REV1-

16 ¥ ENDF-5| Interpreted| o| Plot| TENDL-2003 E=200MeV Lab=NRE Date=REV1-

17 [ ENDF—E| Interpreted|ﬂ F'Int| CENDL-2 Lab=CNDC/TIT Dete=350817

M_B.Chadwick+, Derrient
M_B.CHADWICE & P.G_¥OUNG

¥ _HRRIMR H _EITRZAWAR, T.FUERHORI
Y _HRRIME H _EITRZAWR, T.FUERHORI
M_B.CHADWICE & P.E_¥OUMNGE
M_B.CHADWICE & P.G_¥OUNG
IGHATYUE L.W.

IGHATYUE &.W.

B.5.¥U, S.CHIBAR, ¥.HARIMR

EC BLAMEET TECHMOLOEY, TRSE B2
M.B.CHADWICE & P.G.YOUNG

FE. Eosako

¥. Lee

FREBRI MRSETTI,ORSI, REFFO, TREOU
&4_J. Foning and D. Bochman
&.J. Foning and D. Bochman

B.¥O, S5_CHIBA, ¥ _HARTMA ET AL




ENDF Output Form with

interactive Web ZVView plotting

Cross Section

Select data
for plotting

™~

ENDF Request 2776, 2018-May-87,21 2226
ESXFOR Request: 56068-1, 2018-May-87 21:09:89

j [+ a1} 13-AL-27(N,TCT),, 515
1993 R.W.Finlay,

wE

v
10-19 105 1 W 1988 1.Franz,
T T T T T I T T T T I T T T
EHNDF~B-UII.B: AL-27C(H,TOT) ¥ 1984 M.Ohkubo
- TEHDL-2889: AL-Z7(H,TOT) 1 ¥ 1984 M.0Ohkubo
O 1993 Finlay ¥4:13569008 ¥2=3.36605%{vs!1l,pt:335,err.0-1%) W .
& 1988 Franz ¥4:22117085 o2 Lilieooil
1984 Dhkubo X4:Z21926004 ¥==31.2981(vs:1,pt:927.err:2-8¥) IF s 2) ENDF/B-VIL.0: AL-27(N, TOT)
102 - -~ 1984 Ohkubo ¥4:21926083 ¥2=13.9987(uve:l.pt:1010,err:1-422¥%) —10=
* - W g 3) TENDL-2009: AL-27(N, TOT
- 1955 Mazari ¥4:30037003 ¥I=3.81%42(vsl:1l,pt:7.err:2-6%) Va3 (N, )
@ -| ™ 4) Use my data [example]
# Columns: x v [dy [dx]]
- i T 1.5 2.33¢ 0.384
2 Z.788 0.Z2%8
< .33 2_96 0.4
et 2.5 2.395 0.283
E 1r -1 3 Z.4z24 0.157
7] 4.04 Z_45¢ 0.085
I 5.08 Z_ZZZ 0.085
o 5.5 2.304 0.185%9
[
& - . 4
Type: * curve © Points
102 1y0-= Title:|My data
Multiply by: X:I1EE Y:l'le-E'r
'.“J—u:In : : : : “J—sl : ! See: plotted data (743Kh)
Incident Enexrgy {(Mell)
Log: x| x| v|Lin: x| x| v|auto-range: xv| x| v|Page: =+| <<|Zoom: <=| =<|Grid: vH| 0] v| H|Pts: Txt| Box| M
: Manual options:[+
EI Repaint ¥ Legend ¥ Authors | Info+  PostScript s (+] —

Data for plotting: ZVD (724Kb), send to ZWWiew; download ZvView; upload and plot your ZVD file

Plotting options




ENDF Reque

News & Histor

2010/02 Updated library: _ _ _ o _
1) ROSFOMND-2010: neutron library, 836 materials, Obninsk, Russia, issued in 2010 [page]

1) CEMNDL-3.1 Chinese evaluated neutron data libra issued in 2009

IR-193
o
COoV/SIG

i i Sl S

—




ENDF Flexible Database E

‘i:? abr @ENDF-FIexibIE Database Explorer, W.Zerkin, I.ﬁ.E.ﬁ.-NDS...l | J ﬁ - - LE; - @EEI';IE - @Tgn:lls -

Flexible Database Explorer *| +1| Target Materials LAEA Flexibie Datsbase Explorer 4 |
Restart Close Config Selection Help About Isotopes of [: 7
- H He
§F a-T oL @23 Evaluated data [~Reaction] :%\,rdmgen W = & [ & [ o
----- aT aLareo ]G Photo-Nuclear Data H-z Li |Be B IS M O [F [MNe
..... T ) : H-3 1 |1z 13 [14 [15 18 [17 [18
=T @=L @R @ I:lPHDTD Phu:d.:u:u At.nmlc Interac Na| Mg alzile I's ol ar
""" #T-a-L #-R &[] DECAY Radioactive Decay Dz 15 |20 |21 |2z |2z |24 |25 |z8 (27 |28 |28 |s0 |3t |3z |33 |34 |35 |6
..... a T oL ek a2_] 5/FPY Spontanecus Fission F K |Ca|Sc|Ti|V |Cr|Mn|Fe |Co|N |Cu|Zn|Ga| Ge| &z | Se | Br| Kr
: 37 (38 (38 [40 [41 [42 [42 [4a [a5 [as [a7 [a8 [42 [s0 [52 [s2 [s= [sa
""" +TeLerea |N Incident-Neutron Data rb| Sr Zr| Mb| Mo| T | Ru | Bh | Pd [ Ag | Cd| In [ S| Sb|Te [T | xe
----- * T aL ek e-2[_] N/FPY Neutron-Induced Fissi 55 |56 |57= |7z |72 |74 |75 |78 |77 |78 |72 |s0 |st |8z |83 |4 |85 |&&
_____ oT oL ek eo(] TSL Thermal Neutron Scattes Ce|Balla |Hf| Ta|W |Re|Os | Ir [Pt |&u |[Ha|Tl [Pb|Bi | Po | &t | Rn
. 87 |58 |5o==[104 105 [108 (107 [106 [108 [110 [121 |12
""" 7L ek e[ ] Std Neutron Cross Section 5 Fr | Ra| Ac | Rf| Db Eg Bh|Hs | Mt | Ds Rg | *
----- aT a-Lar e ] E Electro-Atomic Interactior * Lanthanides |8 |58 |80 |81 |82 |83 (&4 |83 |86 |7 (8B |82 7D |71
..... oTaberea]P Incident-Proton Data Ce| Pr | Nd|Pm|Sm|Eu |Gd | Tb| Dv| He| Er | Tm| ¥k | Lu
o ** nctinides |50 (51 [52 [s3 [s¢ [e5 (e [s7 [s6 [s8 [too [ioi (102 [103
----- aT &L &R &[] P/FPY Proton-Induced Fissiol Th|Pa|U |MNp|Pu |&Am|Cm|Bk| Cf|Es | Fm| Md | MNo| Lr
----- T aLlerec ] D Incident-Deutercn Data Summary:
----- @ T aL e a2 D/FPY Deuteron-Induced Fis Elements: 110
----- aTeLeree]T Incident-Triton Data Nuclides: 2450
----- @ T aL e a2 T/FPY Triton-Induced Fission Selected:
aw ] = 0) Evaluated data
""" *T.o-Lar o[ ]HE3 Incident-He3 data * 1) Incident-Particle: [N] Incident-MNeutron Cata
----- & T a-L e o2 HE3/FP He3-Induced Fission b

----- T @ L @R D—-Q-D HE4 Incident-Alpha data Nuclides: I_I.iSt] [Chﬂl't-b{t]
----- aT a-L R a0 ] HE4/FP Alpha-Induced Fissic )

Configuration: [Show]
Video demo:  [show]

How-te slides: [hide] .. 110
ESIide-sth: 1 MW+ ZwH 23

. #T oL e o] Evaluated data 100
ANAAN Switch

| Switches openfclose tree-node | | @= Closed | 7 | 20
@ Opened

' Tikarget Rireaction L:library Grguantity _ILI 0
»




ENDF Explorer: data fo

T:? aie @ENDF-FIexibIE Database Explorer, Y. Zerkin, I.ﬁ.E.ﬁ.-NDS...l | J ﬁ - - @ - @Eage - @Tgﬂls -

Flexible Database Explorer % 41| Select and retrieve data from database... FASA Fleaibls Betabass Scpiarer
Restart Close Config Selection Help About

#R T aL a0 7 Evaluated data [~Reaction]

----- aTaLakee ]G Phote-Nuclear Data Clean Selection

----- aT.a-L a2 7] PHOTO Photo-&tomic Interaction Dat:

----- T &L aFf a2 ]| DECAY Radicactive Decay Data

& Y 7 Selected:

----- o T oL ek 0[] S/FPY Spontaneous Fission Product ¥ 1) Incident-Partide: Incident-Neutron Dat

_____ . - § - W [% ncident-Particle: Incident-Neutron Data
poe-TeLerJN Incident-Neutron Data [~Quantity 1) 2) Quantity: Covariances of neutron cross sections
----- aT aL-ar[_] COV/ACT Covariances for production 3) Element: Irirdium
----- aT a-L e~ COV/DA Covariances for angular distr 4) Isotope: IR-193

) T 5) Reaction: Production of two neutrons and a residual.
----- & T #L-#R{_] COV/DE Covariances for energy distri 3 datasets (0%)

----- aT &L R[] COV/MU Covariances of the average r

----- aT.aL &r|_] COV/RES Covariances of resonance p .
Retrieve | Reset | R R R
----- §Ta-Loaf £5 cov/SIG Covariances of neutron cros!_ | I™ Retrieve in new Window

e \H-w—L a-R3 77 Ir Irirdium [~Target] I Retrieve listing of evaluations only
------ gR oL IR-193 Irirdium [~Reaction]

?-LEI M,2N Production of two neutrons and z
----- EMDF/B-VII.0 U.5. Evaluated Muclear C
----- TEMDIL-2008 TALYS-based Evaluated M
- TEMDIL-2009 TALYS-based Evaluated M

----- aL[_] N,2M+A Production of two neutrons al

----- aL[_] N,2M+P Production of 2 neutrons and

----- a1 M,3M Production of three neutrons ant

----- aL[_] N,A Production of an alpha particle, p

----- aL[_] N,0 Production of a deutercn, plus a

----- a-L[_] N,EL Elastic scattering cross section ft

----- eL[ 7 N,G Radiative capture.

----- aL[_ ] N,HE3 Production of a 3He particle pl

----- aL[_] N,IML Production of one neutron in th

----- @17 M,M+A Production of a neutren and ar

----- &L N,M+D Production of a neutron and_alll
. ) -

FDBE - Flexible Database Explorer, v-1.0, 2008/01/20
Created by V.Zerkin, |AEA, 2005-2008




'i‘:? 'ﬁ? "_EENDF-FIein:uIe Database Explorer, ¥, Zerkin, IAEA-MDS, ., | |

Standard ENDF Select For

»

J 1@:;? - B - m - I-_T_}Eage - -;_ni‘;;-Tgu:uls -

Flexible Database Explorer L
Restart Close Config Selection Help About

#R @-T aL w03 Evaluated data [+Reaction
aTeLarai2 ]G FPhoto-Nuclear Dat:
#T aL ka0 PHOTO Photo-Atomic I
#T oL ek 92| DECAY Radicactive De
aT. &L a-R-a27] S/FPY Spontaneous Fi
g2 e-TaLar3y N Incident-Neutron D
----- a7 a-L a-R{_] COV/ACT Covariances
----- a-T a-L a-R{_0] COV/DA Covariances ft
----- aT-a-L ek COV/DE Covariances fc
----- aT a-L a-R{_] COV/NU Covariances o
----- a7 a-L &R COV/RES Covariances
- qT a-L a-R-3 COV/SIG Covariances c__|
q.T aL aRri3 77 Ir Irirdium [~Targ
------ gr-o-LTF IR-193 Irirdium [~Re:
T""a N,2N Production of two
-~ ENDF/B-VIL.O U.5. Eval

----- TEMDL-2008 TALYS-bas
o TEMDL-2009 TALYS-bas:
#L{Z] N,2N+A Production of t
a-L{Z] N,2N+P Production of :
aL[_] M,3N Production of thre
aL[J M,A Production of an a
#L{_] N,0 Production of a de
a-L[] M,EL Elastic scattering «
aL[] N,G Radiative capture.
aL.[_7 N,HE3 Production of a
aL[_7 M,INL Production of oni
aL[_] N,N+A Production of a

[

aL[_] N,N+D Production DF_EILI
3

4| Request #2777
ENDF Data Selection
Retrieve | i* Selected { Unselected © All El

% Sorted by: [Reactions] Beorder by: [Libraries] View: ™ basic ¥ extended

El . 1) IR-193(N, 2N)IB-192,C0V/SIG MT=16 MF=33 NSUB=10
MF33: [COVISIG] Covariances of neutron croes sectiong MT16: [M,2N] Production of two neutronz and a rezidual.

1 [ ENDF—E| Interpreted| h1F33—F'Int| ENDF/B-VII.O E=20MeV Lab=LANL,BNL Date=DIST-DECO&
2 [ ENDF—E| Interpreted| r'.-1F33~PInt| TENDL-2008 =20MeV Lab=NRE Date=REVI1-
3 [ ENDF—E| Interpreted| h1F33—F'Int| TENDL-2009 =200MeV Lab=NRE Date=REV1-

*Plotting options:
Plot cross sections with reconstructed resonances and applied Doppler broadening at the temperature 203°K =20°C
Other plots do/dl - angular distributions,

do/dE - energy digtributions,
d*o/dE/d( - double differencial cros= =ections,
T*AT - cross =ections with uncertainties (if given)

[Glossary]: meaning of abbreviations and variables
[About]: a few words on ENDF-6 format

Page generated: 2010/05/07 ,21:46:11 by E4-Servlet on www-nds.iaea.org
Project: "Multi-platferm EXFOR-CINDA-ENDF", V. Zerkin, [AEA-NDS, 1999-2010
Request from: iaea.org (161.5.149.203)

4| | i




Again ENDF Output Form
Interactive ZVView plottlng

| -

il:f {R? IéENDF -Flexible Database Explorer, ¥, Zerkin, IAEA-NDS, | |

B - ﬂ-l.] ::F Page - -.Q}Tcuculs 1

Flexible Database E3
Restart Close Config Se

¥R @=T @-L- i—-u-a Ewvaluat
..... T &L @R ,I,_.Q.D G

..... T &L @R ,I,_.Q.D PHC
..... T &L @R ,I,_.Q.D DEC
..... T &L @R ,I,_.Q.D S/F
..... @0 @T L ‘_.R.a M

..... T aL ,I,_.RL.D cov/
..... T aL ,I,_.RL.D cov/
..... T aL ,I,_.RL.D cov/
..... T aL ,I,_.RL.D cov/

T a-L R3] COV/
b T"T'""'L ,.,_Rua 77

...... aR H—E IR-
?-L--'a M, 2N
-[E ENDF

Iy

..... T aL ,I,_.RL.D covj}—

Covariances Test version
ENDF Request 2777, 20818-May-87,21:48:27 [# u 1) LBS:Sym
EHDFAB-UII.B: IR-193(H,ZH)IR-192
+ [T 2) Use my
10 15 20
. . 1 . . . . 1 . . . . 1
20 - -20 See: plotted data |(
~ _ L
=
]
z - -
b
g 15 - 15
g
2 _ L
5 Levels
1
.E'a i 3 8.8
2 8.6
o | L 6.3
= 8.2
= 1 I 8.1
a
.1
10 -10 ‘5
.3
1 r .6
.8
T T I T T T T T T T T T T
10 15 20
Incident Energuy (Mel)
Log: x| x| v|Lin: v | x| v|Aute-range: xv| x| v|Page: ==| <<|Zoem: «=| =<|Grid: vH| 0] v| H]
: . Manual options: [+
ﬂl Repaint | I~ Legend [ Authors [ Info+ View:|Full | stylefrooy x| 3D-Animated ptions:[+]

1]




Display Cross Section a

ross Section Uncertainty

Cross Section Uncertaintu
EHDF - B-UII.B: IR-193(H,ZH)IR-192

Uncertainty (¥

10 15 20
Incident Energy (Mel)

Cross Section
EHDF-B-UII.B: IR-193(H,ZH)IR-192

Cross Section (bharns)

10 13 20
Incident Energy (Mel)

10




Correlation matr

#Z2Wiew-data-copy: 7-May-2010 22:13:17

#

#LB5:Symmetric Matrix

Y (MeV) 7.992 8
1000 O

5882
&8
8.5
)
0.5
10
0.5
11
11.5
12
125
13
13.5
14
14,5
15
15.5
16
16.5
17
175
18
18.5
19
18.5
20

.

Lo R o I I o Y o Y e Y e Y Y o I o O o Y s Y s Y o I o IO o Y o N o Y o N o Y e Y o Y o Y o N o

1000
930.6
920.5
S26.4
898.3
895.5
366.7
805.2
679.6
525.7
352.7
210.1
101.7
32
-17.93
-85.39
-125.4
-97.66
-12.27
102.2
232.8
340.4
437.7
531.8
531.8
2

8.5

0
930.6
1000
2999.4
998.7
S92
930.3
S943.8
866.1
730
583.1
404.7
237.4
156.3
107.4
27.05
-112
-269.4
-344.5
-309.5
-213.3
-97.99
11.1

g

0
920.5
999.4
1000
999.4
5995.4
954,59
950.7
a875.7
743.4
600.1
424.6
278.7
179
130.3
49.66
-93.97
-260.9
-346.6
-318.8
-231.9
-115
-7.8356

9.5

0
S9256.4
998.7
995.4
1000
996.5
985
955.1
889.9
763.2
B23.2
450.2
305.7
205.7
156.7
76.36
-64.54
-228.8
-315.5
-289.6
-204.5
-§9.67
15.59

113.1 938.15 |119.9
225.4 204.6 224.2
225.4 204.6 224.2
5

3

A4

1@

0
398.3
9592
995.4
996.5
1000
996
973.3
912.2
796.1
666
500.7
360
263.3
214.3
133.4
-17.89
-205.1
-318.8
-310.8
-237.7
-132.7

Z{26x26): Z;= Car{UXi,UYj)*IDUD
X (Me\V)

5

0
395.5
930.3
954,59
2989
995
1000
989.8
S44.5
d46.1
727.6
371.9
436.3
340.7
2591.4
211.4
64.16
-124.1
-2458.4
-251.3
-187.3
-91.32

11

0
366.7
S943.8
950.7
959.1
973.3
959.8
1000
951.8
912.9
316.6
679.8
555.3
454.3
415.4
338.2
196.2
2.736
-1435.1
-167.2
-121.3
-43.15

11.5
0
g05.2
366.1
375.7
889.9
912.2
44,5
981.8
1000
973.5
909.6
302.9
697.6
615.5
569.6
458.9
370.6
1758.7
12.5
-37.4
-15.58
37.07

-33.54 0.5162 34.56 |94.08

67.13
1638.1
1638.1
6

95.14
139.1
139.1
s

117.5
193.8
193.8
&8

159.2
221.2
221.2
)

12 125 13 13.5 14 14.5 15

0 1] 0 0 1] 0 0
679.6)529.7| 352.7(210.1)101.7| 52 -17.93
730 |583.1|404.7|257.4/156.3/107.4|27.05
743.4/600.1|424.6| 278.7/ 179 |130.3|49.66
763.2|623.2(450.2| 305.7) 205.7| 156.7| 76.36
796.1/666 |500.7/360 |263.3/214.53/135.4

846.1) 727.6/5371.9/436.3 340.7| 251.4| 211.4
912.9|5816.6|679.58|555.3| 464.3| 415.4| 338.2
973.5/909.6/802.9/697.6/615.5| 565.6( 498.9
1000 580 |916.5|840.9 775.5 736.4/677

980 1000 S77.7 931.2 884.7 854 |806.6
916.6/977.7/1000 9586.9 962.53942.9|910.
g40.9 931.2/986.9 1000 S5593.3 S83.2 964,
775.5 884.7/962.5 993.3 1000 S557.2 937.
736.4 854 |94Z2.9 983.2 997.2 1000 S595.°
677 806.56/910.7 964,1 987.1 995.7 1000
566.6 710 |834.6 907.5 939.2 955.3/974.7
378.6 521.5/656.1 744 779.5 801.6 838.5
184.9 303.1/423 | 508.5 538.1 561.7|608.2
101.2 188.5/282.1 352.6 370.7 391.1 436.4
39.5 |145.9 209.9 260.3 265 |280.8 320.3
107.8/132.1 163.58/192 ' 180.9 191.1 221.6
136.6/134.9 139.9/148.83 125.4 130.9 153.2
177.2/153.3 134.5/125.5 91.08 92.11 108.2
213.4/166.6 123.4 96.14 50.33 47.22 52.25
213.4/166.6 123.4 96.14 50.53 47.22 52.25
10 11 12 13 14 15 16

l

||

15.5

-85.39
-112
-93.97
-5d.54
-17.89
64.16
196.2
370.6
566.6
710
834
907
939

955

| [ka | U |

1000
938.2
766.4
616.6
504
399.2
320.2
238.6
138
138
17

16.5

-97.66
-344.5
-346.6
-315.5
-318.8
-248.4
-143.1
12.5
154.9
303.
423
5083.
538.
5361.7
205.2
766.4
S40.4
1000
975.3
925.6
335
744.5
713.4
628.5
628.5
19

[y

J | = | Ln




Animated 3-D displa
correlation matrix

IR-193(N,2N)IR-192
TENDL-2008 vs. ENDF-B/VII.O

EHDF Request 2777, 2010-Mau-87.21:48:27
EHDF-B-VII.B: IR-193(H,2H)IR-192

+ + Levels

ERmae = i 1
EREE [ - . - 0.8
W 0.6
e 3 - - 8.3
b 8.2
1 8.1

a
-8.1
-a8.2
—] 0.3
iy 8.6
-] —8.8

]




EXFOR Correction Syste

For the moment, the Correction System is able to perform:

 simple experimental data re-calculation using given factor;

* re-calculate any numbers (including data, energies, angles and their
uncertainties) by inter-data expressions using several math operations;

« any manipulations can be limited by an energy range;

 re-normalize data using monitors from archive and recent standards;

 re-normalize data using monitor data coded in EXFOR and recent
standards;

 re-normalize data using isotopes abundances and half-lives;

* set up uncertainties if they are not given;

» delete part of a data set;

» convert ratios to absolute numbers:

« calculate ratios to archival monitors and to monitors coded in EXFOR,;

« change incident energies;

e correcting wrong units, etc.




Correction System: pa

« We DO NOT change EXFOR data:
we renormalize output from EXFOR system,
I.e. we correct of experimental data in computational formats

 Corrected output:
« computational format C4
e ABLE, XREF
» XDAT (intermediate format used for plotting)
 Quick plots
» Advanced plots

User’s request / User’s i{7put ,
describing corrections
- Archived monitor
< Correction data and standards,
7 X4TOC4 R system decay data, etc.
EXFOR . K ® | C-subroutines !

X4

ca \ Further processing

L

c4

____________________

/II \\,\\i"l R el |
’ P Y S i
\/'\I’\k TABLE | : Plots, fitting, reports :
XREF [©  TTTTTTTTTTTTTTTTs

ZVD

XDAT




Using Correction Syste

f_'; X4,/Servlet: Select - Microsoft Internet Explorer provided by IAEA

é;_@ - |g htkpefinds121 iaea.orgfexfor2{servletixdsSearchs j 5 (| X ILive Search 2

J File Edit Wiew Faworites Tools  Help
ﬂ? e oo - & @ - ik p 8 Taol Y
0ol - ,_é,l'manager ,_éxdr,l'Servlet: Select » - m T (B v :op Bage w (o Todls -

4| Request #i ﬂ
Results: Reactions: 1 Datasets: 1

Data Selection

y
& Selected ¢ Unselected ¢ All Resetl USGI’ S

Qutput: ¥ EXFOR [ EXFOR+ ¥ Bibliography [ TAB [ 4 [ PlotC4 CorreCti ons
Plot: ¥ Quick-plot {cross-sections only) [ Advanced plot [how-ta]
Narrow Energy (optional), eV: Min: [ I:I Max: [ |:|
# Advanced data modifications

[T Convert ratios (if any) to cross sections using [IAEA-standards,2006]

¥ Corrections:|11675026 _» |[example]
a1=std05%u235nf[0.0253] /IMONIT1]: a2=std05%aul97ng[0.0253])/[MONIT2]; [help]
m0:allens8 5 U235nf; Zused monitor: 235U(n,f), Allen & Henkel, 1958 [doc]
m1:std05 % u235nf; #new monitor: 235U(n,f): IAEA-Standard 2005

y =y*al¥a2*mi1/m0; dy=y=0.08; #re-normalization of data, set up data errors

-
% n Display ¥Year RAuthor-1 Energy range,eV Points Reference AccesasiondP NSE-Eey
[ 1) i) f» 79-RU-197(N,G) 79-AU-198, ,5IG C4: MF3 MT102
Quantity: [C5] Cross section
1 v Mﬂﬁ@ T4| 1959 A.E.Johnsrud+ 1.45e5 5.40e8 21 J,PR,116,927,1953 11675026 1959J033

Info = Show Summary (v

%is = Extended ExFOR (o 1- 1WO MonNitoring points (given in EXFOR COMMON blocks) were used together with energy

14 = Tabulated Data dependent monitor. Re-normalize absolute cross section data.

Bage generated: 2010/05/07, 11675026 #dataset=SUBENT

R eaod @1=std053u235nf[0.0253] /[MONIT1];#correction factor for thermal cross section 235U(n,f)
a2=std05%aul97ng[0.0253]/[MONIT2];#correction factor for thermal cross section 197Au(n,y)

mO:allen58 $ U235nf; #used monitor: 235U(n,f), Allen & Henkel, 1958
m1:std05 $ u235nf; #new monitor: 235U(n,f): IAEA-Standard 2005
y =y*al*a2*m1/mo; #re-normalization of data

dy=y*0.08; #set up data errors




/2 %4 /Servlet: Select - Microsoft Internet Explorer provided by IAEA

@?; - I@ http:finds1Z21 iaea, orgfextor 2 fservlet ) ndsMakexd

j *1[| X ILive Search

J File Edit Wew Favorites Tools  Help

T':f ahy Bgl v| @Imanager | (& va/Terviet: Select x |

J@'E'@'&EaQEv@Tgolsv

4| EXFOR Request £6,9
Output Data

Format Data (5Size)

EXFOR Text (6Kb) ZIF (2Kb) Generate: X4+

Bibliography | html (3Kb) BibTeX (1kb)

“ Reguested corrections
11675026

al=std055u235nf[0.0253] /[MONIT1]; aZ=std05%aul97ng[0.0253)/[MONITZ];
moO:allen58 $ U235nf; #used monitor: 235U(n,f), Allen & Henkel, 1958
m1l:std05 $ u235nf; #new monitor: 235U(n,f1: IAEA-Standard 2005

vy =y*al*a2*m1/m0; dy=y*0.08; #re-normalization of data, set up data errars

“ Correction protocol

User’s

corrections

Corrections
protocol

Applied corrections. Datasets: 1

| EXEOR:#11675026 v Correctaed Points: 21
1) CAFURIFILIOAUL0 Y Lormecied Foimisl1

'

Corrected

See used monitors: [plot]

11675026 al=584.326/584; a2=98.6593/99; M0:allen58%u235nf; M1:std05%u235nf; Y=¥Y*al*a2*M1/M0; d¥="*0.08; / d ata

TO-AU-197(H. G 79-AU-198
EXFOR Request:! 671, 2Z818-May-87 Z2:35:21
1
o.aL O 1959 Johnsrud, =
-~
“ [ +
g
5 0.2
-
- -
s +
2 L
-l
; i
2 [ I

L]
[
]
(1]

Find agfd add to the plot
ENDF evalugted data

H WV al) ?g-ﬂu-19?(N,GJ?9-AU-198,,51G —

2] Ugé my data [example]
4

See: plotted data (3kb)

I_ I_ I_ I_ I_ I_ |‘j Local intranet H,100%

T 4




Cross 5ection (harnsl

Checking used m

Monitors uszed for correction

10— =

101

10

10— 1

£tdB5: u235nf
£tdA5: anl9ng
allen5d:u23iSnf

101
Incident Energu (Mell)

10

10— 1



Original EXFOR data, correc
data and evaluated data

Cross Section

EHDF Request 2, 20818-May-87,22:45:16
EXFOR Request: 771, 2010-Mau-87 ZZ2:45:88

101 1

ENDF-/B-UII.8: AU-197(H,GYAU-198
: TEHDL-Z889: AU-197(H, GYAU-198

O 1959 Johnsrud #4:11675826

L 1959 Johnsrud, =  $4:116750826 ¥2-5.89444(us!l,pti21,errI8X)

101 101

Cross Section (barns)

10~ = 10~ =

Incident Energy (Mell)

+|Wa1) 79-AU-197(N,G)79-AU-198,,51G
[¥a 2) ENDF/B-VIL.O: AU-197(N,G)1AU-195
[¥a 3) TENDL-2009: AU-197(N,G1AU-195

-|¥ 43 Use my data [example]

Columns; x v [dy [dx]]

ENDPHYSENT |

ENDEREQUEST

fend H4R7? xd_tabh/ t

fhegin XK4P7 x4 _xre/fr

BEQUEST 7001 20100
79-AU-197 (N, () 79-AU-195, , 581G

fend H4R7? xd_xrefr

KN >
Type: * curve T Points

TitIe:lM_l,l data

Multiply by H:l'l Y:l'l

Log: ®v | %] v|Lin: ®v| %] v |auto-range: x| x| v |Page: ==| ==|Zoom: ==| ==|Grid: wH| 0| v|H|Pts: T:| Box]| M Prit |
F"‘35‘3*5| W legend W authors M Info+  PostScript Manual options:[+]

Cata for plotting: W0 (2270Kb], send to 2Wiew; download 2wiew; upload and plot your 240 file

See: plotted data (2353khb)




EXFOR 1142003 25-MN-55(N,G)25-MN-56,,SIG Menl

Monitors used f

SUBENT 11420001 860612 Monitors used for correction
BIB 11 19 . 20
INSTITUTE (1USALOK) PR ¥a:11328083 4, HOWI T ‘
REFERENCE (J,PR,163,1299,67) oAt ARG ST
C,66WASH,2,746,6603) =2 e
AUTHOR H.O.MENLOVE,K.L.COOP,H.A_GRENCH,R.SHER)

TITLE NEUTRON RADIATIVE CAPTURE CROSS SECTIONS FOR NA23, 3
MN55, IN115, AND HO165 IN THE ENERGY REGION 1.0 TO 19.4 F
MEV . ¢
FACILITY VDG 2
INC-SOURCE (P-T) 1.0-2.2 MEV. %
D-D) 3.3-6.1 MEV. g

A-BE) 13.3-19.4 MEV.
D-T) 13.3-19.4 MEV.

MONITOR 92-0-235(N,F),,SIG)
DETECTOR  (NAICR
METHOD ACTIV

STATUS SCSRS

HISTORY 760715T) TRANSLATED FROM SCISRS
820813A) CONVERTED TO REACTION FORMALISM
860612A) BIB UPDATE.

ENDBIB 19

NOCOMMON 0 0

ENDSUBENT 22

SUBENT 11420003 860612

BIB

2 2
REACTION  (25-MN-55(N,G)25-MN-56, ,SI1G)
DECAY-DATA (25-MN-56,2.58HR,DG)

ENDBIB

NOCOMMON 0 0

DATA 5 17

EN EN-RSL DATA DATA-ERR MONIT

MEV MEV B B B #Correct:B?rsg:;\\\\‘a

9.70 -01 1.00 -01 2.80 -03 2.2 -04 1.22 11420003 ,

1.56 +00 1.2 -01 1.94 -03 1.5 -04 1.26 ) o

2.15 +00 1.3 -011.89 -03 1.4  -04 1.31 mO: [EN,MONIT]; y

1.735 +01 3.2 -01 7.05 -04 7.1 -05 2.30 mi: ;aeast?ZOOG $ u235nf;
1.844 +01 3.3 -01 5.80 -04 5.5 -05 2.18 y =y*ml/mO;

1.939 +01 3.5 -01 4.72 -04 4.8 -05 2.11 — A\ .
ENDDATA 19 dy=dy*m1/m0;
ENDSUBENT 26




Cross Section (harns)

EXFOR 1142003 25-MN-55(N,G)25-MN-56,,SIG

Applied corrections. Datasets: 1
1) EXFOR:#11420003 Corrected_Points:17

11420003 MO:[EN,MONIT]; M1:iaeastd2006$u235nf; Y=Y*M1/MO; dY=dY*M1/MO;

EHNDF Regquest 581, 2818-Mau-84,11:23:29
EXFOR Reguest: 88271, 2810-Mau-84 11:28:16

1 10
FT T I T T T T T I I I I
EHDF.B-UII.A: MH-55(H, GYMH-56 # X Y Y-new +dY +dY-new
¢ —— TEHDL-Z2889: MH-55(H, GYMH-56 # MeV mbarns mbarns mbarns mbarns
L O 1967 Menlove ¥4:11420003 ¥2=2.19181<vs:1,pt:17,err:7-18%) 0.97 2.8 2.7462 0.22 0.21577
<= 1967 Menlove, = ¥4:114208883 ¥2=1.98973(vs:1,pt:17,err:7-18%) 1.56 1.94 1.9256 0.15 0.14888
2.15 1.89 1.8456 0.14 0.13671
3.27 1.46 1.3603 0.12 0.11181
3.57 1.36 1.2494 0.1 0.091865
4 1.24 1.1358 0.09 0.082437
4.58 1.09 1.0094 0.08 0.074088
5.39 0.964 0.87074 0.088 0.079487
6.13 0.855 0.76317 0.078 0.069622
8.06 0.695 0.69624 0.063 0.063113
13.28 0.907 0.95992 0.088 0.093134
14.96 0.889 0.83966 0.081 0.076504
15.82 0.843 0.77733 0.077 0.071002
16.52 0.757 0.6819 0.069 0.062155
17.35 0.705 0.63881 0.071 0.064334
18.44 0.58 0.5422 0.055 0.051415
.39 0.472 0.45352 0.048 0.04612

102 |

Incident Energy (Mell)

10—



Interactive plotting package ZVView

by V.Zerkin, Kiev-Vienna, 1993 -2010

Z\View: software package for efficient interactive visual analyses of the nuclear data.
DINAMO*: basic graphics library for creating software applications for nuclear research.

Software Structure

cas
Univerval Tools
DINAMO Libraries —— | Marker | Iaterective geephios
\ for mucleer physlos | -
Buttons, baipe,| Bvents //|\ Diglogiie | Moo, toems
soal-time operations -
Deawing of axis Axis Text Symbol genestozs,
. - lenguagw
Gfaphicg Usdvezaal primitives
e
[Lew Lovel Openations | :
: Hoe 5 Bvenis:
o o O It i
MH—B{}S / Md“"\\"| I i
AIXRHedgs
i s-nl / l \ DECUNIX

r -mnmmw

*DINAMO - Copyright © - 1998, Viktor Zerkin, registered: Ukraine, NA N1539



Z\VView /[ Dinamo: major f

 Language

» User interface

* Multi-platform
 Many data types
« Many datasets

C, ~110.000 lines

Self-made, low level

Windows, Linux/X11, Mac, VMS, MS-DQOS, ...
experimental, theoretical, specitra, ...

flexible array of functions

« Many input formats BNL-Table, Xref, MF3, MF33, etc.
« Many output formats ZVD, table, PCX, GIF, PS, EPS, EMF

e Multi-language

* Functions

regimes

English, Russian, French

Lin/Log, zoom by mouse, scaling, fitting,
legend, changing units, 3D animation, scanning points,
data comparison, selection of authors, etc.

stand-alone program, Web Browser-helper
application, server-side plotting, non-interactive
procedure to produce plots, ...

Exfor-Endf Web retrieval system, Empire,
EndVer/GUI, EXFOR-CDROM, Web-ZVView, etc.



Integrated into:
« EXFOR-ENDF Web
Retrieval system

Z\View: 1996-201

Download: http://www-nds.iaea.org/ndspu

Last 15 Months: 1,528 visits came
from 72 countries/territories 698 visitors
(by Google Analytics)

EHDF-B-UII.8B: GD-158(H,2ZH)GD-157

Energy (Mel)

Bl i it B (M)

1EII 15I 2l:|l
* Empire
* Endver/GUI
* EXFOR-CDROM -
=
-7}
* PGAA £
g 15 15
* NG-Atlas
=
* FENDL in Pictures
L
* IRDF-2002
° — i - i L
ENDF-covariance tools 1. United States 282 6. Russia 83 e e
i H 2. Germany 103 7. Japan 77
y Web ZWleW 3. China 100 8. France 54
4. Austria 99 9. United Kingdom 39 ; . . . . . . . . . .
S. India 96 10. Canada 37 e Incident Energ;s(MeU) 20
h 9-F-19(H,X).DAE Eil.34E+7 Anl45 26-Fe-54(H,EL),DA Ei2.00E+7 . . .
Crozs Sections with Covariances SIG
o 5 10 o S50 100 150
JENDL-3.3:F-19 Eil.34E+7 Ani45 U 10 JENDL-3.3'FE-54 FizZ.00E+7 | U 10 PO Th-Z20N, CF 51E
EHDF~B-UI.8:F-19 Eil.34E+7 Anl4' ENDF/B-UI.8:FE-54 Ei2.00E+7? =" X
ENDF~B-VII-b1:F-19 Eil.34E+7 An O 1983 Mellema JENDL-3_ 3. Th-24%0 T
BROHD-2.2:F-19 Eil.34E+7 Anl4S —— EHDF-B-UI1. 8. TH-232
O 1984 Takahashi JEFT=3.1:TH-Z32
25107 [ 10 1 LR mﬁ;:'l:‘:ﬂflli 1o
g 3 i
N F L
: : : :
E 1x10~2 | E ":' a.at T da.a
g E 10~=F 410~ j o
10-2L Jig-= @i do.1
e




Pilot project:

“Web on your Tab

Complete Web retrieval system running locally

All start by two batch files!

Equivalent to www-nds.iaea.org

Web Server

Web Browser

/

/exfor /endf /cinda

Retrieval
Java programs

Synchronization from time to time

Resident programs
N

Application
programs

Database Server

x4toc4, etc.

CD/DVD
databases

You can see processes

Windows, Linux

Your PC

Internet

Web Server

www-nds.iaea.org
/exfor /endf /cinda

retrieval Java
programs
sometimes calling
other applications

Database Server




Thank you.




