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The Mission of NDS

The IAEA Nuclear Data Section (NDS)

e 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
noloqgy transfer _ activities




* International cooperation

e Producing new data
- Coordinated Research Projects (CRP)
- Data Development Projects

o Getting data into databases

- collect evaluated and specialized libraries
- database and master files maintenance \

« Data dissemination

NDS Main Activity (ue

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

- compilation and data exchange: EXFOR, NSR, ENSDF

- Internet '\

- CD-ROMs

uests from users’ communities

software development
system management

sites” (Brazil, India, China)




Nuclear Data

- Traditional classification and major (general purpose) librarie

Bibliographical Experimental Evaluated
Nuclear Reactions  CINDA EXFOR¥* ENDF
Computer Index of Experimental Nuclear Evaluated Nuclear Data
Nuclear Reaction Data Reaction Data File
Nuclear Structure  NSR XUNDL ENSDF**
Nuclear Science Experimental Unevaluated Evaluated Nuclear
References Nuclear Data List Structure Data File

Product of International Networks:
* NRDC Nuclear Reaction Data Center

- Specialized nuclear data libraries (examples)  ** NsDD Nuclear structure and Decay Data

Experimental Evaluated
Nuclear Reactions IBANDL - ENDF formatted

lon Beam Analysis
Nuclear Data Library

- IRDFF International Reactor Dosimetry and Fusion File

- FENDL Fusion Evaluated Nuclear Data Library

- many more

: ~50 years of regular activity and international
rious formats co-operation in: data formats, exchange,
storage, validation; partially in: software,
Internet access, data processing, etc.
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Provided

Hot Topics » ENDF/B-VIL.1 « TENDL-2012 = JENDL-4 » IBANDL

hiy: the Nuclear Data Section

News » 2013/08/27 New NDS Mirror-site in China http://www-nds.ciae.ac.cn/

=sion | About Us | Mir G I

A Request
Co/DVD with

documentation,
data, codes, etc.
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| Centre

' Charged particle
| reference cross

INDL/TSL X

Mirror site: New NDS Web Mirror-site in China htto: i/
ANDROID app: Browse Structure and Decay Data on your mutnle dew:a

EXFOR Milestone: 20,000 experimental works are now in the database! |
IRDFF - International Reactor Dosimetry and Fusion File v1.02 [p

F VA

NEW

all

| Main |[ All |[ Reaction Data || Structure & Decay |[ by Applications |[ Doc & Codes ][ Index |[ Events [ Links ][ News |

: /53 CINDA
o Muclear reaction
= bibliography

LiveChart of Nuclides

nteractive Chart of Muclides

L|J+ EXFOR
+ 4 Experimentsl nuclear resction dats

“==| ENSDF

S\.sraluated nuclear structure and decay data {+XUNDL)

ENDF
~A

Evaluated nuclear reaction

NSR
Muclear Science References *

libraries ==
NuDat 2.6 RIPL IBANDL Charged particle reference cross
zelzcted evaluatad nuclear reference paramaters for nuclzar Ion Beam Anzlysiz Nuclear section
structure dats FF model calculations Crata Library B it ragetians
PGAA FENDL 3.0 Photonuclear IRDFF
Prompt gamma rays from Fusion Evaluzted Nuclear Data cross sections and spectra up Internationzl Reactor Dosimetry and Fusion
nEutron capture Library, Wersion 3.0 to L40MeV File
NAA Safeguards Data Medical Portal Standards
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and mrm-e Malzcular Werksheps Research Data Center &Decay zata INDC Reparts
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15" International
Symposium on Reactor
Dosimetry (ISRD-15)

May 18-23, 2014
Aix en Provence, France

5™ International
Conference Current

Problems in Nuclear
Physics and Atomic
Energy (NPAE2014)
June 3-13, 2014
Kyiv, Ukraine
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NDS Web Statistics

Average per Month*

*2012: 10 Months of service
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Tabs by data
1) Structure and Deca

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

# Structure and Decay Data
NSR

Muclear Science References *

== ENSDF
% evaluated nuclear structure and decay data [(+XUNDL) ¥
=

1~ NuDat 2.5

selected evaluated nuclear structure data

¥

[ ] LiveChart of Nuclides
Interactive Chart of Muclides:
A — Advanced and Basic

# Miscellaneous
ENSDF and NSR Manuals - ENSDF Feb. 2001 version & NSR Aug. "96 version

*Database at the IAEA, Vienna **Database at the US NNDC
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2) Nuclear Reacti

CD/DVD with
documentation,
data, codes, etc.¥

N EW Mirror site: New NDS Web Mirror-site in China http.www-nds.ciae.sc.on/

/

[updatas]

ANDROID app: Browse Structure and Decay Data on your mobile device [Gooole Play]
EXFOR Milestone: 20,000 experimental works are now in the database! [retrieve] stabistics]

IRDFF - International Reactor Dosimetry and Fusion File v1.02 {page] [archive] [retrieve]

Main Reaction Data—{ Structure & Decay |[ by Applications |[ Doc & Codes |[ Index || Events || Links ][ News ]

Photon and Elecron | | | # Database Retrieval Systems
Interaction Data

"""""""""""" | ENDF
E Evaluated nuclear reaction libraries

\

""""""""""""" | L|J+ EXFOR
E b + Experimental nuclear reaction data

‘\

_____________________ | (53 CINDA
] :;._____l,-f Nuclear reacticn bibliography
|

-

Specialized Evaluated
Libraries

# Data Libraries for download

Speaker’s main activity is
software development:
Web Retrieval Systems
EXFOR, ENDF, CINDA
CD-ROMs: databases
and retrieval systems
Plotting package ZVView
Database maintenance

® and Gamma-rays
standards

ZVVIEW

¥ Miscellaneous

“Database at the IACA, Vienna  *“Database at the US NNDC

| IAEA Nuclear Data Section |

9 I M= e ” @

l .g

g8 N ®
IAEA-NDS ~ Atomic : = L\ —
Mission, Staff  and Meetings Mewsletters Coordinated nuclear Reaction Nu;lear Str;ca:iure Technical Documents Cclr:rg‘?:;er
and more  Molecular Workshops Research Diata Center Net v K a INDC Reports
Data Projects Netwark O Publications

v
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Tab with data and t
by Applications

| 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

12



by Application
Category: Reactor Physics

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

2

¥

i

i

&

&

&

Reactor Physics (particle transport, fuel cycle, transmutation, shielding)
FEMDL-Z.1 - Fusion Evaluated Muclear Data Library, Version 2.1

to 100 KMeV. Yu.M. Shubin et al.
Fission Yields - Fission Product Yield 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
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Nuclear Reaction Databases

Database Contents Size (January-2003) Size (April-2013)
EXFOR  contains experimental nuclear reaction data for incident 13,500 Entries 19,881 Entries
neutrons, charged particles and photons 97,000 Data sets 151,661 Data sets
400 Mb ASCII-text 539 Mb ASCII-text
CINDA contains bibliographical references to experimental nuclear 266,000 Lines 549,000 Lines
reaction data and to calculations, reviews, compilationsand 40,500 Publications 90,057 Publications
evaluations of neutron reaction and spontaneous fission data 32,500 Blocks 287,062 Blocks
37 Mb ASClI-text 97 Mb ASClI-text
ENDF is a collection of evaluated data libraries ~300 Mb ASCII ~30 Gb ASClI

(5 basic libraries) (43 libraries)

EXFOR: exchange format; EXFOR data library
1970 agreed format and established exchange between USA, NEA, IAEA, USSR

B> contains data from ~20,000 experiments (~$20bn)

NRDC: 13 nuclear data centres contribute ~500 new Entries every year
since 2005: global data library with central maintenance in the IAEA (NDS)
Master File (540Mb), 52 Dictionaries (2.6Mb), 2 Manuals (400 pages)
Distribution (EXFOR, X4+, C4, XML, Html, plots): Web, CD/DVD ROM, FTP
Databases: MySQL, MS-Access, SyBase

Software: C, Java (GUI-Applications, Servlets), Fortran

- Connection (import-export) to other databases: ENDF, CINDA, NSR

14



Nuclear Reaction Databases

~ EXFOR - CINDA - ENDF

Muclear
a0 — &5 reactions Libraries
9 Nuclear
S\ Experiments Experitmantal
Data

-

I i
Esraluated
Data

Thearetical <~

s wiorks

T \ ENDFE
TENDL

TEFF
Eralnated EROND
CENDL

Llsers

Heques ol

4
u::.:.mpnatmn:J ih”k \ W
Publications Q/ “« Eihhugraphj.r Database <> Betrieyal fDutput:

Diata
systems Plots

Bibliography

by N . Zerkin, 1999
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Basic principals of the |IAE
nuclear data IT systems

« 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

e Full integration of components

- no need for installation (can work from CD-ROM)
omatic configuration of Web-Servlets

sulated graphics

16



IAEA-NDS CD-ROM Database Retriev

wa
“,,\

Uger
Q wi EXFOR Catabase o
indows
. k\ [=Ne3 Limu i o
Criteria_Data E {Mac CDL Replica || Tables,
. -_— @ ==
Semh Plots o Saftware °
Select\i\/ by
DB-Server
EXFOR Javal = .
@ Retrieval o
User . " Local : o
Interface Datahase Eemote
[CD-RO] retrievals °
Jaa Wirtyal Iachine

\ s II5-Looess y

A L TR

e
T ¥ Package: b
m*’rﬂﬂﬁ database +
plot retrigwal syskem )

For Windows, Linux and Mac
Does not need installation
Can run from CD-ROM (DBMS on CD)
Can work with remote databases
Integrated EXFOR and CINDA

Help with Dictionaries

Advanced search (+users’ SQL)
Interactive plotting with ZVView

EndVer/GUI with integrated PrePro and EXFOR
Includes non-interactive retrievals to build new

user’s applications

Used by Applications: Empire, EndVer, GANDR,

expandable...

|5 )

L Tnternational Afomic Energy Agency for Windons & Linze
= o) Nuelear Daks Services
E & — Ao S’ 20040067
; i orvis .
f i e
: ey EndVer/GUI
5 i C‘ND Integrated Tools for ENDF-Evaluators
L EXF - o Version 1 42, January 2007
P, o o
o N EXFOR-CINDA for Applications
Dakd PRY ,5,131"‘“” i Database and Retrieval Systems
4 s iﬁaaﬂﬁ* Version 1,95, January 2007
bt EXF ,fwm\fs oAt T ErdVer vt uaphic Usvs iteics o Does wot need avtalltion, works fiown CD-ROM
J “@a\“-\" e seaich ey o NS | Tt ated EndVew EXFOR.CTHDA  indvaned itsractive ssarch
J m{a.ar%f T P*"‘“& ol (DS |/ PostSeript graphics with FitCh + Help based on Dicticnarnies
st T AP | Trderactive graphics with 2V View Wik writh Loeal & Remote Datzhases

 Hem-intevactive EXFOR retrisvals

+/ CINDA with chargsd patick and photomclesrmactioms || b

EndWer is an integrated saftw: erahated

lear data files

data fiemn FXFOR. datshase. Cortains ixteractive phiting
EXFOR is2 ire Lbrary of sxperi om dats

‘particks and photrs:
Contents (2007/01): 16,198 entries, 109,176 data tables.

indncad by nevtiomns, charged

CINDA hbxaxy sontains o

data and to caleulations,
data

{ Retzieval Systems has besn viritten on JavaZ: v1.25 (200701)

Corterts (z:tmm) aaa,msm 55,223 publications, 185435b]nck

41, e ""ﬂ&ﬁ j
01 nr /

e 'ruw-
@ The data on this C-ROM are a product o the Netviork of Mudlear Reaction Data Centers, || 5% v ps ;““’Dus, 1855,
0, foag,
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Retrieval System:
main stream of users’ interactions

e —— B — B

:

Bibliography
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EXFOR ReqL

2010/02 Improvements and extensions:
1) Production of isotopes coded as ELEM/MASS: filtering and quick [plot] , sorting T4 [t4] [t4x]
2) Users' definition of ENDF:MF/MT for conversion EXFOR data to format C4 and advanced plotting
3) Search by compiling Center-1D (expert mode)
4) Search by outgoing particle coded in 5F3,4,7 (expert mode)

42 |43
Ma
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B

BT |28
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#Actinides Th |56 |17
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=
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EXFOR Se
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| Info | x4
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vl Info| X4
I Info [| X4
Info | X4
N Info [ 34
Info || X4
Info | x4
| info || x4
9% info | X4
‘Eﬁ-l xe
| Info | x4
Info || x4

Xd4= | T4
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Xz | T4
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Hés | T4 |
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Kax
Kz
K=
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WA
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ENTRY

SUBENT

Bl B

I NSTI TUTE
REFERENCE

AUTHOR
TI TLE

FACI LI TY
ERR- ANALYS

HI STORY

ENDBI B
COVMON
EN- ERR
PER- CENT
3.
ENDCOMVON
ENDSUBENT
SUBENT
Bl B
REACTI ON
SAMPLE

ERR- ANALYS
STATUS

HI STORY
ENDBI B
NOCOVMVON
DATA

WVE- LN
ANGSTROM

. 3000E+01
. 4000E+01
. 5000E+01
. 6000E+01
. 7000E+01
. 8000E+01
1. 9000E+01
2. 0000E+01
ENDDATA
ENDSUBENT
ENDENTRY

PRRRR e

41323 20050902
41323001 20050902
7 12

(4RUSM F)

(J, AE, 50, (5), 350, 198105) N
(J, SJA, 50, 325, 1981)  ENGLI
(V. E. ZH TAREV, A. M MOTCRI N,
. I NTERACTI ON CROSS SECTI ON
W TH COLD NEUTRONS

( REAQ)
(EN-ERR)  WAVE- LENGTH RES
TIMES 100 (IN P
(19981121C) + + COMPI LED

(20050902A) Correcte
Dat a- headi ng
12
3 3
TEMP TEMP- ERR
DEG C DEG C
22. 3.
3
19
41323002 20050902
5 8

(13- AL-27(N, TOT), , SI G

. ALUM NI UM MONOCRYSTAL, PU
96 MM DENSI TY 2.70 GRAM
MACROCRI STALLI NE ALUM NI U
THI CKNESS 50 MM DENSI TY

(DATA- ERR) NO | NFORMATI ON

(TABLE) DATA ARE TAKEN FR
(19981121T) + + CONERTED
8
0 0
3 8
DATA DATA- ERR
B B
1. 9300E+00 1. 3000E- 01
2. 1200E+00 9. 0000E- 02
2. 2500E+00 8. 0000E- 02
2. 3800E+00 7. 0000E- 02
2. 5400E+00 6. 0000E- 02
2. 6100E+00 6. 0000E- 02
2. 8200E+00 8. 0000E- 02
3. 1500E+00 6. 0000E- 02
10
23
2

ENTRY 41323 20050902 EXFOR Logi c
SUBENT 41323001 20050902
BI B 7 12

I NSTI TUTE  (4RUSM F)
REFERENCE  (J, AE, 50, (5), 350, 198105) MAI N REFERENCE, DATA ARE G VEN
(J, SIA, 50, 325,1981) ENGLI SH TRANSLATI ON

AUTHOR (V. E. ZH TAREV, A. M MOTCRI N, S. B. STEPANOV)

TI TLE . I NTERACTI ON CROSS SECTI ONS OF CERTAI N METALS
W TH COLD NEUTRONS

FACILITY (REAC

ERR- ANALYS ( EN- ERR) WAVE- LENGTH RESOLUTI ON DELTA- LAVBDA/ LAMBDA

TIMES 100 (1IN PERCENT)

H STORY (19981121C) + + COWPILED AT THE CID + +
(20050902A) Corrected at the CID + +
Dat a- headi ng "EN' changed to "WE-LN'

ENDBI B 12
COMVON 3 3

EN- ERR TEMP TEMP- ERR

PER- CENT DEG C DEG C

3. 22. 3.

ENDCOMVON 3

ENDSUBENT 19
SUBENT 41323002 20050902

Bl B 5 8

REACTI ON (13- AL-27(N, TOT),, SI

SAVPLE . ALUM NI UM MONOCRYSTAL, PURITY 99.99 PC, THI CKNESS

96 MM DENSITY 2.70 GRAM CMVB AND
MACROCRI STALLI NE ALUM NI UM PURITY 99. 99 PC,
THI CKNESS 50 MM DENSITY 2. 70 GRAM CMVB

ERR- ANALYS ( DATA- ERR) NO | NFORVATI ON G VEN

STATUS (TABLE) DATA ARE TAKEN FROM TABLE 1 OF MAI N REF
H STORY (19981121T) + + CONVERTED FROM SUBENT 88023002
ENDBI B 8
NOCOMVON 0 0
DATA 3 8
WV/E- LN DATA DATA- ERR
ANGSTROM B B
1. 3000E+01 1. 9300E+00 1. 3000E-01
1. 4000E+01 2. 1200E+00 9. 0000E-02
1. 5000E+01 2. 2500E+00 8. 0000E-02
1. 6000E+01 2. 3800E+00 7. 0000E-02
1. 7000E+01 2. 5400E+00 6. 0000E-02
1. 8000E+01 2. 6100E+00 6. 0000E-02
1. 9000E+01 2. 8200E+00 8. 0000E-02
2. 0000E+01 3. 1500E+00 6. 0000E-02
ENDDATA 10
ENDSUBENT 23
ENDENTRY 2

21



EXFOR Interpreted: X4+, XML, X4+

<?xml version="1.0" encoding="WINDOWS-1251"?>
EXFOR data: http://www - <xafiles> [E-EXFOR file
E‘—ENTRY 41323 4 1981, V.E.Zhitarev+ last-updated: 2005-09-02

Data retrieved from the EXI — sxdentry Author="V.E.Zhitarev+" Refi¥Year="1981" accnum="41323"
- ex4subent N2="20050902" subacc="41323001"> [L-SUBENT 41323001 # last-updated: 2005-05-02
ENTREY 41323 - =bib nKw="12"> [i]-BIB #bibliographic and descriptive information
SUBENT 41323001 - <keyword subacc="412232001" nCodes="1" kw="INSTITU INSTITUTE
BIB 7 - <kwCode iCode="0" pointer=" "> L (4RUSMIF) #Mascow Inst.of Engineering Physics, Moscaw, Russia
INSTITUTE (4RUSMIF) - «<x4code type="INSTITUTE"> X1 REFERENCE
#(4RUSMIF) Mc =x4codel expansion="Mescow Inst.of Engines ) .
REFERENCE  (J,2E,50, (5, dictionary="INSTITUTE" > 4RUSMIF < /x4coc [:(JFA&ISB%;?*350*§€'81|)%% JHour: Atomnaya Energiya, Vol.50, Issue.5, p.350 (1981), Russi
{J,5J%, 50,328 </x4code>
# (1,AE,50,(5), =/kwCode= (1,5]A,50,325,1981) #Jour: Soviet Atomic Energy, Vol.50, p.325 (1981), USA
# (1,51A,50,328 </keyword> ENGLISH TRANSLATION
AUTHOR (V.E.ZHITAREY - <keyword subacc="41323001" nCodes="2" kw="REFEREN - AUTHOR
TITLE _INTERACTICN - <kwCode iCode="0" pointer=" "= L (V.E.ZHITAREV, A.M.MOTORIN, 5.B.STEPANOV)
WITH COLD M: - «<x4code type="REFERENCE" > L TITLE
FACILITY (RERC) =x4codel expansion="Jour: Atomnaya Energi
#(REAC) React dictionary="REFERENCE" Year="1981" pag: L ﬁ%ﬁ%ﬁ;gﬁgﬁ SECTIONS OF CERTRIN METRLS
ERR-ANALYS (EN-ERR) W2 Type="3">1,AE,50,(5),350,198105 </x4co:
T1 </x4code B FACILITY
HISTORY (18881121C) <Free type="1" In="1"> MAIN REFERENCE, DATA [+]-ERR-ANALYS
(20050502R) </kwCode> [+-HISTORY
- «kwCode iCode="1" pointer=" "> [F-COMMON 3x1 #Constant parameters
ENDEIE 12 - «x4code type="REFERENCE" > 2 Legend
COMMON 3 «x4codel expansion="Jour: Soviet Atomic Ene¢ L S — -
EN-ERD TEMD TE dictionary="REFERENCE" Year="1981" pag: EN-ERR Uncertainty in incident projectile energy PER-CENT. per-cent|
DER-CEZNT DEG-C o Type="3">1,58JA,50,325,1981</x4codel> TEMP Samp!e temperature DEG-C degrees Cels?us, Cent?grad
3. 2z 3 </x4codex TEMP-ERR: | Errorin sample temperature DEG-C degrees Celsius, Centigrad
ENDCOMMON 3 <Free type="1" In="1"= ENGLISH TRANSLATION: E—Data
ENDSUBENT 13 </kwCodez L [EN-ERR _ [TEMP TEMP-ERR
SURENT 41333002 </keyword> PER-CENT |DEG-C DEG-C
BIE 5 - <keyword 5upacc="41323901" nC?des=“1" kw="AUTHOR' 3.0 22.0 3.0
2EACTION  (13-AL-27(N,1 - «kwCode iCode="0" pointer=" "> [FF-SUBENT 41323002 #  last-updated: 2005-09-02
#(13-AL-27(N,1 - <x4code type UTHOR" = o ) [l]—BIB #bibliographic and descriptive information
# Proce: - =authors a I —"\:.E." al="Zhitarev" nn="3"=> Z1-REACTION
cAMDLE _ATUMINTUM MC <author i 1”>V.E.ZH]TAREV<fauthor> B—(IE—AL—E?’(N,TOT)”SIG)
ac w4 DENSI <author ii="2">A.M.MOTORIN </author: L et Al Bt o . . . . o e
. <author i 3">8.B.STEPANOV < /author> #Target:AL-27 #Projectile:N #Reaction:N, TOT #Process:TOT:Total #Quantity: S1G:CS:
MRCROCRISTAI </authors> [1-SAMPLE
THICENESS 50
ESNR-ANALYS (DATA-ZR) HC </x4code> L .ALUMINTOM MONOCRYSTAL, FURITY 99.99% PC, THICENESS
</kwCodex 96 MM, DENSTTY 2.70 GRAM/CM3 AND
STATUS (TRBLE) DATI </keyword> MACROCRISTALLINE ALUMINIUM, FURITY 99.93 EC,
HISTORY ({13581121T) - <keyword subacc="41323001" nCodes="1" kw="TITLE"> THICENESS 50 MM, DENSITY 2.70 GRAM/CM3
ENDBIE g - <kwCode iCode="0" pointer=" "= [+ ERR-ANALYS
HOCCMMON g <Free type="1" In="2">.INTERACTION CROSS SE [+-STATUS
DAT& 3 NEUTRONS</Free> [-HISTORY
WVE-LN DATR oz </kwCodex NOCOMMON
ZNESTROM B B </keyword= o
1a. 1.s83 0 - <keyword subacc="41323001" nCodes="1" kw="FACILIT EFDATA 3x8
14 z-12 a - <kwCode ICode="0" pointar=""> [FLegend
15 f"s 0 - <x4code type="FACILITY"=> L WVE-LN Wave length of incident particle ANGSTROM: Angstroms
1¢ 2.38 0 <x4codel expansion="Reactor" dictionary="FAu DATA Cross section B barne
17 Z.54 a. =/x4codex 13-AL-27(N,TOT), e}
18 .61 0 </kwCode= DATA-ERR:: Error in value of quantity, defined under ERR-ANALYS B barns
13 2.82 a </keyword: 2iData
20. 3.15 a - <keyword subacc= 4.13231?01" nC?desz“l" kw="ERR-ANA L [WVELN OATA DATAERR
ENDDATZ 10 - <kwCode iCode="0" pointer=" "= ANGSTROM|B B
ENDSUBENT 23 =Code type="0">EN-ERR</Code: 13.0 1.53 0.13
ENDENTRY 2 <Free type="1" In="2"> WAVE-LENGTH RESOLUT 14.0 2.12] 0.09
(IN PERCENT)</Freex 15.0 2.25 0.08
= /kwCode= 16.0 2.38 0.07




Output from EXFOR retrieval system
EXFOR e EXFOR Link [ =2 Single Java Servlet
Request _’[ EXFOR Database ]_’ Select ) SUBENT Retrieve
Form | EXFOR

Multiple or single choice {

f data/f

of data/formats

EXFOR Internal Dictionary X4
Database \

Retrleve EXFOR flles FXFOR];4A'DAT v

and convert to:

Bibliography //// / \\ Levels, masses " ()FS?JI-S ,E.:Térll-(ov)
or] @ Llca el

Info | | BibTeX | | Table /T4 [ [ x4+ x4 1,/ ca L|R33 N [CA

W/ .
O External programs C5 CSM XML = HTML C4TO R33
- . )

A 4

ENDF. Evaluated database retrieval system Plot by Web-ZVView

Link _ Data from one
‘ ENDF: search, plot It """" “"ﬂl and other service [ SUBENT (many 0) R33
—

\ J
]
o T Download
e R33 as text
. ZWView | _»| :
output mz%%n v
P | | | " IBANDL

J




Request Examples:12345d7...

Reset |

Energy from 0  tol

|» :
. 1) Select:

Author(s) [T schiffer

> Target

Publication year [~ 1970-2002

Accession # [~ d0435004;c0855002;d0152* » Reaction

“ Extended
“ Keywords

e DG

o | How d

fro

Quantity: DA; DAP

4-BE-£, PR, DR C4: MF4 MT601
[differential cros= section d/dA

1995 D.Baddou+t+ Cc0e37002
C0637003
1980 A.J.Elwyn+ ‘T0031002
T0031003
TH031004
T0031005
1977 M.Irshad+ + ¢+ ¢+ A1540002
1876 C.R.Gould+ F0001002
F0001003
1869 B.Vignon+t DO&01004

1861 J.R.Erskine+
J.P.Schiffect+

A
3]
[2%]

23
LIEQ IN)
o |

A
[£3]
(2]

‘ o
[T%]
(¥

;U‘:Jlm
[SNRREVY [EN]
[SL RV V)

‘ o
[T%)
(¥

R33

2) Select Dataset

Year Buthor-1 Subentry#P NSR—Eey

19958224 An=16:171 EXC=0
1895BA24 An=16:172 EXC=2 96
L980ELO2 An=(:157 LVL=0
19B0ELOZ An=36:157 LVL=2.9e6
18B0ELO2 An=42:161 LVL=1.7e7
1980ELO2 An=43:162 LVL=1.7eT
1877IR01 An=22:90 LVL=0:2 96

An=21:163 LVL=0

An=21:160 LVL=29e6
1865WI05 An=20:154 LVL=0:2.0e6
1EROIL An=18:120 LVL=1.7e7
19965C01 An=0:150 LVL-

m E

MNote. This is B-version of X4R33 conversion software. Please report any problems to V.Zerking@i
Plots: do/dQ(E):2/2 do/dQ(8):16/199 See: [doc] Try:CM->Lab

1) 0° Plot R33 2) 150° Plot R33

Comment: Butomatically converted from EXFCR
by the ILAFRA-NDS EXFCR Web-Retrieval System
program version-2012/10/18, by V.Zerkin.
"Study of the reaction mechanism for (He3,P) reactions
with Li-6,B-10 and C-13"
J.P.Schiffer, T.W.Bonner, R.H.Davis, F.W.Prosser Jr
EXFOR: R1495002 Created: 1980-08-11 Updated: 2012-
¥4Reaction: 3-LI-6(HE3,P)4-BE-8,Pa&R,D&; X4Points:201
LevelEnergy: 0.00

Version: B33

X4Number: Rr14495002

Source: J.P.5chiffer+(1956), Jour. Physical Review, Vol.1l04,

Reaction: 6Li (3He, p0) 8Be

Distribution: Energy

Sigfactors:
Enfactors:
Units:
Composition:
Masses:

Zeds: 2, 3, 1, 4
Qualue: 16787.36, 0.00, 0.00, 0.00, 0.00
Theta: Q
Data:
803.20, 36.128, 0.2Be8, 0.0574
8926.60, 37.064, 0.303, 0.0&806
8963.80, 38.552, 0.3B05, 0.0761
1001.00, 40,04, 0.4884, 0.0977

1.00, 0.00
1.00, 0.00, 0.00, 0.00
mb

3.0, 6.0, 1.0, 8.0
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EXFOR Outpu

13-AL-27(H,TOT>
EXFOR Request: 5686871, 2018-May-87 21:89:89

4| W w1) 13-AL-27(N,TOT),,51G

£

10~ = 1 10=

Cross S%ection (bharns)

101 | +10~1

25
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ENDF Output Form with

Cross Section

Interactive Web ZVView plotting

EHDF Request 2776, 2018-May-87,21:22.26
EXFOR PRequest: 56868-1, 2018-May-07 21:89:09
10—1@ 10°S 1
T T T T T T T T T T T T T T
EHDF-B-UII.8: AL-27{H,TOT}
- TEHDL-2889. AL-27(H,TOT) 1
O 1993 Finlay ¥4:13569088 ¥2=8.36685(vs:1,pt:335,err:8-1%)
< 1988 Franz Ad:22117885
1934 Dhkubo ¥4:21926004 ¥*=31.2981¢us:1,pt:927,err:2-8%)
10% - =~ 1984 Ohkuhbo ¥4:21926083 ¥2=13.9907(us:1,pt:10108,err:1-922%) -{10=
- = 19959 Mazaril ¥4:30837003 X¥3=3.9154Cus:1,pt:7,err:2-6¥%)
2]
=
[ U .. B |
o
2 L J
ot
=
=]
I
g 1 —1
m ______
]
]
Q
1
a3 L J
1072 . . —H10™=2
Plotting options
1 | L 1 1 | \ L L
710 10~5 N 1
Incident Energy (Mel)

| ¥ w1} 13-AL-27{N,TOT),,SIG
¥ 1353 R.W.Finlay,
¥ 1338 1.Franz,
¥ 1384 M.Ohkubo
¥ 1384 M.Ohkube
¥ 1355 M.Mazari,
¥ & 2) ENDF/B-VILO: AL-27(N,TOT)
¥ » 3) TEMDL-2009: AL-27(N,TOT)

-| T 4) Use my data [example]
Columns: x v [dy [dx]]

1.5 Z2.33¢ 0.384 =
2 Z.TBE 0.288

Z_33 2.96 0.4

2.5 .33% 0.283
3 .424 0.137

=13 0.085
22 0.0&5
04

0.1653 v
|4 >

Type: & curve T Points
Title:|My data
Multiply by: X:I'IE'B Y:|'|E=-3

Log: x| x| ¥ |Lin: xv| x| v|Auto-range: xv| x| v |Page: =x| <<|Zoom: <:| »<|Grid: vH| 0| v| H|Pts: Txt| Box| PL|

: M | i [+
EI Repaint | ¥ Legend W authors ™ Info+  PostScript anual options:[+]

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

See: plotted data (743Kb)
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ENDF Reque

News & Histor

2010/02 Updated library:
1) ROSFOMND-2010: neutron library, 686 materials, Obninsk, Russia, issued in 2010 [page]

2) IAEA-Med: data for medical radicisotope production. Proton sub-library corrected, 2010 [page]
2010/01 New library:

-
r
r
r
r
I
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ENDF Flexible Database EXx

‘ﬂi’ hy gENDF—FIexibIe Database Explarer, V. Zerkin, LAEA-MDS. ., | | J ﬁ - - @4 - i!'_:}_Ea"-_‘IE:" @ Tools =

Flexible Database Explorer % ~|| Target Materials e e bl
Restart Close Config Selection Help About Isctopes of |1 =
- H He
@R a-T oL a0 5 Evaluated data [~Reaction] lHHver:rg&n T d & & 5 |& o
L -1 P 1
co@=T.a-Leke2|_] G Photo-Nuclear Data H-z Li | Be B |[C|N |O |F |Ne
it e BN TR] ’ : H-32 1 |1z t3 [ta [15 [16 17 [15
T a-La-k-e-2_] PHOTO th_:u At_omlc Interac Na| Mg allsilp =2 el ar
-7 a1 o »-2 (] DECAY Radioactive Decay Dz 19 (20 |2t |22 (23 |24 |25 |28 (27 (28 (28 (30 (3L |32 |33 (34 |35 |36
oa-Toa-L a-k-e-2{_] §/ FPY Spontaneous Fission F K |Ca|Sc|Ti |V |Cr[Mn|Fe |Co|N |Ci|Zn|Ga| Ge| As | 5e | Br| Kr
; 37 (38 [30 [eo [ar [az faz ez [as [as [a7 [as [e2 [s0 [5t [52 [53 [5e
i "'-“'EJ N Incident-Neutron Data Rb|Sr|¥ |zrimb|Mo|Te|Ru|Rh|Pd | &g |Cd In |Sn|Sk|Te |1 | xe
o To@- L @R @2 NJ/FPY Neutron-Induced Fissi 55 (56 [s7= [72 [73 [Fa 75 [#6 [77 (78 7= [s0 [8t [82 [e3 [sa [a5 [s&
e Taleren] TSL Thermal Neutron Scattel Cs|Ba|la [Hf|Ta|W |Re|O= |Ir |Pt |&u |Hg| Tl |Pk|Bi | Po.|At|Rn
: 87 (68 [me=={i0d [105 105 [107 [1o& oo [0 [1i 112
—#Ta-L ek eoll] Std Neutron Cross Section S Fr | Ra| Ac | Rf| Db| Sg| Bh|Hs |Mt |Ds |Rg | =

-aTaLerea_]E Electro-Atomic Interactior * Lanthanides |58 |58 |[e0 [t |82 |63 |64 |85 |86 |67 |66 (65 (7D |71

a-TaLeren_|P Incident-Proton Data _CE _Pr lidd = _Srn 4l _Gd _Tb i _HD | i
o = actinides |50 [et [s2 [e2 fe4 [es [ee [e7 [ee [ee [too Jior |10z [iom

—#T L ar e o] P/FPY Proton-Induced Fissio Th{Pa|U |Np|Pu | Am| Cm| Bk| Cf | Es | Fm| Md | No| Lr

—#TeLereo]D Incdent-Deutercn Data Summary:

--a-T @b e-R-e-a]_] D/FPY Deuteron-Induced Fis Elements: 110

cea-Toa-La-pe-0l] T Incident-Triton Data Neichdrs: P50

o @ T el =R D--D-IE_’"l T/FPY Tritcrn-Iru:Iuc:ed Fission f—etlﬁclgigiuated s

w-a-Te-La-f-e=2| ] HE3 Incident-He3 data * 1) Incident-Particle: [M] Incident-Neutron Data

=T -l a-R-a-2{]] HE3/FP He3-Induced Fission L

RO, 5 PR - I o . .

& T &L af @07 HE4 Incident-alpha data Nuclides: [List] [Chart-txt]

@ T e La-R a2 HE4/ FP Alpha-Induced Fissic

Configuration: [Show]
Video demo:  [show]

How-to slides: [hide] 110
ESIidE-show: 1 M4 3KM 23

T LR e Evaluated data 100
1 Switch

E|Switu:hes: openiclose tree-nude‘ @ Closed | 7| 90
i @ Opened

E T:target Rireaction L:library Criguantity - i
4] | _"_H




ENDF Explorer: data fou

S0 4R (@ ENDF-Flexible Database Explarer, V. Zerkin, IAEA-NDS. . | | J - - fmn - | Page + | Tools -
Flexible Database Explorer X +|| Select and retrieve data from database... e T

Restart Close Config Selection Help About

R-a-T aL @03 Evaluated data [~Reaction]

----- #TaLereo]G Photo-Nuclear Data Clean Selaction
----- @ T @ L aR-e02[_] PHOTO Photo-Atomic Interaction Date
----- @ T aL e e0[_] DECAY Radioactive Decay Data o Sel i
----- aT e L ar 0] 5/FPY Spontaneous Fission Product ¥ - - - -
: : ; v = 1) Incident-Particle: Incident-Neutran Data
""" poe-TeLer{N Incident-Neutron Data [-Quantity 1 2) Quantity: Covariances of neutron cross sections

--a-T-a-Le-k{_] COV/ACT Covariances for production 3) Element: Irirdium

4) Isotope: [R-193

SR 5) Reaction: Production ef two neutrons and a residual.
T aLer{Z] COV/DE Covariances for energy distri 3 datazets (0%)

-a-T-a-Le-r[_] COV/DA Covariances for angular distr

-a-Ta-L e-R{_] COV/NU Covariances of the average r
--a-T-a-L e-r[_] COV/RES Covariances of resonance p

- ¢T #L #-R43 COV/SIG Covariances of neutron cros_ | Retrieve | s | I Refrieve in new Window
Lo gToa-L a3 77 Ir Irirdium [~Target] I™ Retrieve listing of evaluations only
— g @153 TR-193 Irirdium [+Reaction]
?-L--'a M,2N Production of two neutrons and £
: By ENDF/B-VIL.0 U.5. Evaluated Muclear C
\Ef TENDL-2008 TALYS-based Evaluated N
b TEMNDL-2009 TALYS-based Evaluated N
ea-L[_] N,2M+A Production of two neutrons a
-a-L[_] N,2M+P Production of 2 neutrons and
-a-L{_7] N,3N Production of three neutrens an:
--a-L[[] N,A Production of an alpha particle, p
L[] N, Production of a deuteron, plus a
-a-L[7] N,EL Elastic scattering cross section fc
--a-L[{] N,G Radiative capture.
--a-L[_7] N,HE3 Production of a 3He particle pl
L[] N,INL Production of one neutren in th
--a-L[_] N,N+A Production of a neutron and ar

--a-L[_] N,N+D Production of a neutron and a -
PI

FDBE - Flexible Database Explorer, v-1.0, 2008/01/20
Created by V. Zerkin, IAEA, 2005-2003

m— . . - .




Flexible Database Explorer
Restart Close Config Selection Help Abol
#R #T a-L e-03 Evaluated data | -Reaction
ol Ll @ Rl l
Tl A R e
T L AR e
T LR e
pme-T el ety N Incident-Neutron

Lt

Standard END

G Photo-Nuclear Dat: -
PHOTO Photo-Atomic T
DECAY Radioactive De
15/FPY Spontanecus Fi

COV/ACT Covariances
COV/DA Covariances fc
] COV/DE Covariances fc.
COV/NU Covariances

- T #-L- -k COV/SIG Covariances ¢
LogTaebe-rER 77 Ir I

rdium [~Targ
..... T irdium [~Rez

TS

----- i N,2M+A Production of t
N,2N+P Production of
M,3N Production of thr
N,A Production of an
MN,D Production ofad
M,EL Elastic scattering
N,G Radiative capture.
M,HE3 Production of a

N,INL Production of oni
MN,N+A Production of a
N, N+D Production of a |

31



Again ENDF Output Form
Interactive ZVView

ﬁ alp ,éENDF -Flexible Database Explorer, Y. Zerkin, IAEA-NDS. |

plottlng

a8

- gﬁage - @Tgﬂls

] - |

Flexible Database Ex
Restart Close Config Se

R @T a-L #2435 Evaluat
..... T @=L @R ._.Q.r‘_‘l G

----- & T aL @R D—-Q-D PHO
----- T oL aR- D—-Q-D DEC
----- T oL ah a2 ] S/F
..... 0 @=T @-L- "'"R"a M

..... T @=L "'R"D cov}
----- T oL a-k[_] COV/
----- T oL a-k[_] COV/
----- T oL a-k[_] COV/

Covariances

Test version

----- T oL -k {[_] COV/—

FT L o—-R«-a 77

Incident Energy (MelUl

EHDF Request 2V77, 2018-May-87,21:48:27
EHNDF~-B-VII.B: IR-193(H,ZH)IR-192

=20 —

20

15 20
Incident Energy (Mel)

[¥ 1) LBS:Sym)

T 2)Usemy

See: plotted data

4]

Reset

Repaint | [T Legend T Authors [ Info+ Wiew:|Full

Log: 37| %] v|Uin: 30| x| v|Auto-range: xv| x| v|Page: =:| <<|Zoom: ==| =<|Grid: wH| 0] v| H]

=l stylejrnioy x|

3D-Animated

Manual options:[+]
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Display Cross Section an

ross Section Uncertainty

Cross Section Uncertainty
EHDF~B-VII.A: IR-193(H.ZH)IR-192

Uncertainty (X)

10 15
Incident Energu (Mel)

Crosz Section
ENDF~B-VII.B: IR-193(H,2H)IR-192

Cross Section (barns)

10 15

Incident Energuy (Mel)

10
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Correlation matrix

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

#
#| B5:Symmetric Matrix

Z{26x26): Z;= Cor{UXi,ch)*m[]U
¥ (MeV)
Y (MeV) 7.992 8 &8.5 g a.5 i 0.5 (11 11.5 |12 i12.5 |13 13.5 |14 14.5 |15 15.5 (16 16.5 |17 17.
7992 1000 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

& 0 1000 530.0 |920.5 |926.4 |898.3 [895.5 |866.7 |805.2 |679.5/529.7|352.7(210.1|101.7| 52 -17.93| -85.39| -125.4| -97.66(-12.27| 10z
8.5 0 930.6 1000 S95.4 |598.7 992 980.3 [943.8 |866.1 |Y30 |533.1/404.7(257.4/156.3/107.4|27.05 |-112 |-265.4 -344.3(-309.5/ -21
g 0 920.5 [999.4 [1000 599.4 |995.4 (934.9 |950.7 |875.7 |743.4/600.1|424.6(278.7|179 | 130.3/49.66 |-93.97|-260.9 -346.6(-318.8| -23
9.5 0 926.4 993.7 |999.4 1000 956.5 S&85 959.1 |889.9 |763.2|623.2) 450.2| 305.7| 205.7|156.7| 76.36 |-64.34| -228.8|-315.5| -289.6/ -20
10 0 §98.3 992 995.4 996.5 1000 556 973.3 |912.2 |796.1|/666 |500.7/360 [(263.3)214.3/133.4 [-17.89-205.1|-313.8|-310.8|-23
10.5 0 8§95.5 930.3 984.9 939 996 1000 | S539.3 |944.9 |846.1 727.56/571.9/436.3| 340.7/ 291.4 | 211.4 | 64.16 | -124.1/ -248.4|-251.3/ -18
1X 0 866.7 |943.3 |950.7 |959.1 |973.3 (939.8 1000 S31.83 912.9/816.56/679.8(555.3/464.3/415.4|338.2 |196.2 | 2.736 |-143.1|-167.2| -12
115 0 805.2 | 866.1 |875.7 3889.9 |912.2 [944.9 |981.8 1000 S573.3909.6/302.%(657.6/615.5 569.6/453.5 |5370.6 |179.7 |[12.5 |-37.4 |-13
12 0 679.6 730 743.4 |[763.2 |796.1 346.1 (912.9 973.5 1000 530 | 916.5/340.5 775.3736.4 677 566.6 | 378.6 |184.9 |101.2 [89.
12.5 0 529.7 583.1 |600.1 623.2 666 727.6 |816.6 909.6 980 1000 S77.7(931.2/884.7/854 |806.5 710 521.5 |303.1 [188.5 |14E
13 0 352.7 404.7 424.6 450.2 500.7 |571.9 679.8 802.9 916.6 977.7 1000 S356.5 S62.5 5942.5 910.7 834.6 |636.1 423 282.1 | 20%
13.5 0 210.1 257.4 278.7 305.7 360 436.3 |555.3 697.0 |840.9/931.2 936.9/1000 S553.3 533.2 954.1 | 507.3 744 508.5 |352.6 [ 26C
14 0 101.7 156.3 179 205.7 263.3 | 340.7 464.3 |615.5 775.5 884.7 962.5/993.3 1000 597.2/987.1 | 535389.2 |779.5 538.1 |370.7 26E
14.5 0 52 107.4 130.3 |156.7 214.53 291.4 415.4 569.6 736.4/854 |942.9 983.2 997.2/1000 S55.7 S555.5 801.6 |561.7 3591.1 |258C
15 0 -17.93 27.05 |49.66 76.36 133.4 |211.4 338.2 493.9 677 806.6 910.7/964.1 9687.1 995.7/1000 574.7 |333.5 ©603.2 436.4 32C
15.5 0 -85.39 -112 | -93.97 -64.34 -17.89|64.16 196.2 370.6 566.6 710 | 834.6/907.5939.2 955.3 974.7 1000 GS35.2 7e6.4 6l6.6 504
16 0 -125.4 -269.4 -260.9 -228.8 -205.1|-124.1 2.736 179.7 373.6 521.5 656.1| 744 779.5 3801.6 838.5 938.2 1000 S40.4 346 737
16.5 0 -97.66 -344.3 -5346.6 -315.5 -318.5|-245.4 -143.1 12.5 184.9 303.1 423 |508.5 538.1 561.7 608.2 766.4 |940.4 1000 S75.3 S2=
17 0 -12.27-309.5/-5318.58 -289.6/-310.8|-251.3 | -167.2 -37.4 |101.2 188.5 282.1|352.6/370.7 391.1 436.4 | 616.0 | G406 975.3 1000 S3E
I75 0 102.2 -218.3/-231.9 -204.5 -237.7|-187.3 -121.53 -15.88 89.5 | 145.9 209.9/260.8 265 | 230.8 320.3 504 757 925.6 985 10C
18 0 232.8 -97.99 -115 -89.67 -132.7|-91.32 -43.15 37.07 107.8 132.1 163.8/192 180.9 191.1 221.56 399.2 | 660.3 855 943.2 98E
18.5 0 340.4 11.1 | -7.355 15.59 -353.54|0.5162 34.56 94.08 136.6 134.9 139.9/148.3 125.4 130.9 153.2 320.2 |577.8 784.5 891.4 954
19 0 437.7 118.1 98.15 119.9 |67.18 95.14 117.5 159.2 |177.2 153.3/134.5 125.5/91.08 92.11 106.2 |258.6 504.7 713.4 3832.6 91z
8.5 0 531.8 225.4 204.6 224.2 168.1 |189.1 198.8 221.2 213.4 166.6 123.4|/96.14 50.83 47.22 52.25 188 |419.2 628.5 759.1 354
20 0 531.8 225.4 204.6 224.2 168.1 |189.1 198.8 221.2 213.4 166.6 123.4/96.14 50.83 47.22 52.25 188 |419.2 628.5 759.1 B854

il 2 ) il 5 & i 8 ] i 11 12 13 14 15 16 17 18 19 20 21
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Main ideas:

1) tore-normalize data using old monitors and new standards

2) tore-normalize data using decay data

3) to create a convenient tool for data modifications: multiply data to a factor,
correct wrong units, set up uncertainties, delete part of a data set, recalculate
data using isotope abundances, etc.

Final goals:

1) tore-normalize data from EXFOR automatically (using EXFOR information)

2) to collect experts’ corrections to a database

3) tore-normalize data using experts’ corrections database

4) to have Web system offering and implementing automatic, experts’ and user’s
corrections in optional, semi-automatic and interactive modes

5) to generate and distribute renormalized data of whole EXFOR database

EXFOR data correction

(re-normalization system)
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EXFOR data correction s

(re-normalization system)

Stages of development

Start: November 2009

Define concept of the system, basic algorithms
Invent syntax describing corrections

Define structure and implement programs
Collect archive of old monitors used in EXFOR works and modern data
Collect corrections applied by experienced evaluators,

create database of corrections

o U e wN e

7. Create software for automatic re-normalization

8. Create database with corrections

9. Create Web interface for using automatic correction-database
10.Extend Web interface to use experts’ correction-database
11.Create software to generate re-normalized XC4 for full EXFOR in C4
12. Start distributing renormalized RXC4 to former SG30 members

13. Etc.
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“Manual” and “automatic” corr

“Manual” corrections are based user’s knowledge and experience —
therefore can include subjective judgment.

We are going to collect database of experts’ corrections.

“Automatic” corrections are based on the information given in EXFOR file: keywords
MONITOR and MONIT-REF, monitor data in the DATA and COMMON sections.

This method is objective.

It needs “clever” EXFOR software.

Both methods need:

- archive of old monitors

- library of “recommended” monitors (standards)
- software, database, information, Web support
- participation of nuclear data experts
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“Manual” corrections

Example of manual corrections (K. Zolotarev, 2011, IPPE, Russia):

10224003

a0=0. 91582;

al=0.0115;

a2=0. 03;

a3=0. 03;

nmD: [en, nonit];

nl: rrdf10 $ s32np;
cl=dnil/ nt;

dy=dy/y;

f c=ml/ nD* a0

y=y*fc;
dy=dy"2+cl1r2+al”r2+a2”2+a3"2;
dy=dy”0. 5*y;

12956003
nmD: [en, nonit];

m: rrdf 10 $ al 27na;
a=0. 380/ 0. 348;

f c=ml/ nD* a;

y=y*fc;
dy=dy*fc;

# 1972 D.C Santry+
#measurenments with T(p, n)He3 neutron source
#moni t or S32(n, p) P32 reaction

#experinental data were renornalized to the integral of
#cross-section cal cul ated from experinental data of Mannhart
#and Schmi dt 2007 in the overl appi ng energy

#range 1.500 - 3.958 MeV, a0=0.91582

#error in b+ node in Cu64 decay - 1.15%

#error in normalization val ue - 3%

#error in angular neutron intensity - 3%

#old cs for S32(n, p)P32 nonitor reaction

#new cs for S32(n, p)P32 nonitor reaction

#relative error in new cs for S32(n, p)P32 nonitor reaction
#relative uncertainty in original cs for Zn64(n, p)Cu64 reaction
#total correction factor

#correcti on exp. cs

#det erm nation the quadrature of new total error

#determ nation the absolute error in new Zn64(n,p) cs

#1975 R Spangl er +

#old cs for Al 27(n,a)Na24 nonitor reaction

#new cs for Al 27(n, a)Na24 nonitor reaction

#correction to new 511 keV gamm-yield per decay Cu-64
#total correction factor

#correction exp. cs

#correction abs. uncertainty in renorm cs
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Example of “manual” corr

I~ = Smooth-0. hi2=6.81 . ! ! ! L ‘—Smooth-l.hi;=l.21 L I I-
B ef O r e 0.3 | o ZN-64(N.P)CU-64..SIG orig. 0.3 | o ZN-64(N.P)CU-64..SIG renorm.
L g1
§°7 5 o4
3 3
® &
@ »
172 172
S ol 8 ol
5 0.1 5 0,1_
o ] o .
. 10 15 20 5 10 15 20
Incident Energy (MeV) Incident Energy (MeV)
30-ZN-64(N,P)29-CU-64,,SIG
0 5 10 15 20
— T I — T T
— Smooth-(), hi2=6.81
o e Smiooth-1, hi2=1.21
o ZN-64 N P)CU-64,.51G orig.
03¢ ZN-64(NP)CU-64,.5IG renorm, ++++ ol 0.3
« :
o -
-
© £
£
c 0.2 0.2
2 i
——
[&]
m -
w
A% [
w
2 R
S
O 0.1 01
(0] = 0
1 1 1 1 | 1 1 1 I 1 1 1 1 I I

10 15
Incident Energy (MeV)
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Automatic data re-normalization: an exa

ESXFOR Request: 862-1. Z201:2-A)

5

Monitors used for correction

10 i5 20
T

25-MH-55C(H, AY23-V

T
exfor:20377002_febony
recom: feS6np

new monitor data

U IT

14 15 16 |}
u I T T T T I T T T T I -
| T+ 1988 Zupranska,= 59:30581884 5 N
A <~ 1988 Zupranska X4:30581004 | T
Re-normalized data )
I _/p.o3z853
Original data | |
— or ) ‘ . U
g 030626 ° Inci;ennt Encrgy (MeU) * »
& ™ -
E 0.030 —-0.030
= __Jpo.0z92 |
g 00277 -
s i - _[.02710% 1
1]
2 . lp.0z5884 __[p.025957 p.025939 |
@ 0.025 — 0.0249 -{0.025
a 0.0231 0.0239 .
g 5 __j0.0237 -
“ - _p.022%
_ —0:0213
0.020 —-0.020
I L L L L I L L L L I L L L L I L L L
14 15 16 17

Incident Energy (Mel)
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Automatic data re-normalization: comp

Compare with After re-normalization:
ENDF-B/VII.O x?=0.984764
25-MH-55(H, AYZ3-U-52
ESFOR Request: 86271, Z81Z2-Apr-13 T26:51
10 15
—\C . I . . . . . . .
o.0aF  —— EHDFA/B-UII.B: MH-35(H,A)U-52
0 1988 Zupranska,= X4:30581004 ¥X2-0.9847V6e4(vs:l,.pt: 10, 16-13%)

| <~ 1988 Zupranska X4:30581804 ¥2-1.58476(vs!l,pt:108,errI6-13%)

0.03

Cro=zs Section (harns)

10 15
Incident Energu (Mell

Before re-normalization:
v?=1.50476
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Summar

EXFOR Web retrieval system offers data

correction service:

 trivial to use in automatic mode

* has expert, interactive, semi-automatic modes
» provides checking of data and monitors

Auto-correction database (datasets):

* ready: 4,230 (6% of all CS data)

e monitor’ renormalization possible: 11,429 (16%)

e cross-sections: 68,555 (100%); all database:
147,599 datasets

Archive of old and new monitors: 43 files today
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Nuclear Reaction Software Mosaic

* Modularity and robustness
 Re-using modules Web

e Preserving knowledge retrieval
systems

ENDF
flexible
\ explorer

CINDA

=\[p]=
\ database database
Scripts, EXFOR

configuration database
HIES

Format Prepro,
converters haeler

codes

YAVAVIT=YY
plotting

Your
Programs
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Z\VView is a multi-platform software designed for nuclear reactions data evaluators to perform efficient interactive
visual analysis of cross section data retrieved from EXFOR and ENDEF libraries. Kiev-Vienna, 1993-2013
http://www-nds.iaea.org/public/zvview/
Appliccgions ZNVIEW —| Platforms:
' 1.MS-Windows
Calls u 2.Linux (X-Windows)
|
|Univerm£ Taols | E 3.Mac OSX (X11)
% | | Old platforms:
DINAMO Libraries Marker | Interactive graghics | ¥ | | 4.Alpha/VMS
/7 \\\\ for nuclear physics E 5.DEC Unix
Buttons, helps,|  FEyents Dialogue | Meny, forms 5 6.AIX/R6000
real-time operations §n 7.W' q 31
Drawing of axis H Symhbol tors, R, -WINnAdows->.
e B | e 8.MS-DOS
GTElph.iCS Universal primitives
Calls Output:
o Lovel Opema | — | 1. Screen (Windows)
aw Level Uperations ! §| |2 Postcript (Ps, EPS)
Graphics: pixels, lines, Input-Output Esrents: keyboard, mouse, 5 3. Enhanced Metafile (EMF)
colours, windowrs, ete. —I timet, windows, et B,
| 5| | 4. PCX
Based on \\\—; ; _
s 7 \ e g 5. GIF, Animated-GIF
Windews-3.1 \ DECUNIX I A | | Basicideas:
1. Language:C
W-NT, W-9 : 2. Self-made GUI, PS, PCX, GIF
:I Linix PO I 3. Low level API’s (MS-Win, X11)
4. Max platform-independency
5. Minimalistic approach




Plotting system on the basis of DINAMO b

DINAMO: universal library of C subroutine
interactive plotting in nuclear research (1993-19

Graphics tools for nuclear research:
*Experiments (online, 1D, 2D histograms)
*Treatment experimental results

*Plotting analytical functions

Features:

*Works with functions: y, y(x), z(X,y)
*Plots many functions

*Data can be given in arrays (12, 14, R4, R8) and can be
calculated on the fl- calibration getx(i), external functioi
(gamma-lines, Gaussians with background)
*Uncertainties can be given in arrays or calculated:
per-cent, sgrt(counts), constant, etc.

*Display regimes: lin/log of x/y, interpolations
(histograms/lin-lin), error bars/cloud/pipe, one-many
windows, MOV/XOR, etc.

*Can plot maps, contours, 3D and animated 3D of z(x,)

ints of different authors and publications

n produce pcx, gif, ps/eps, emf, animated-gif

tforms: MS-Windows, Linux, Mac-OSX; old version
0S, VMS, DEC-UNIX, RS6000

N

*Can be used for identify lines for different isotopes, data

UJ
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ZVView: interactive plotting program
analysis of nuclear data

Features:

*All features inherited from DINAMO;

eIntegrated with Empire, EndVer, EXFOR CD-ROMs.
*Works on Web: integrated with EXFOR-ENDF database retrievimsgs IBANDL, SigmacCals, LiveC
can read data from remote archives, can be called as part of extebnsdiiee, etc.
*Reads nuclear data formats: TABLE/XREF, ENDF-MF3/MF40/MF33(Lawb);
*Can read data from text files(columns): {y}; {x y}; {x y dy}; {x y dgix}; {x y +dy —dy +dx —dx}; {x} {y} z{};
*Understands ENDF interpolation laws, can display ratios to selected

*Can do some least squared fitting, displ@@&EXFOR-ENDF)

*Can work with authors: filter data, select, legend etc.

EXFOR+ENDF

IBANDL+SigmaCalc

F-19<(H.2ZH>
IRDFF
EAF-2018
~- 1991 Hartmann
~~ 1988 Ikeda

-~ 1988 Kobauashi
~ 1978 Ryves

== 1976 Sigg

ENDF/MF33: Web,
interactive, Log-Lin, animated

=
o

[T Manganese Radiative Power Rates J——

FLYCHK (A+M):
Web-Web communication

Total Rateszlergs-cm3/s]
-

=
=)
|

1 L 1 L 1
1 102 10%
temperature (el)




e Data by columns (X : Y : AY)

e Text (matrix, triangle)

e Link to Web-data (archives)

e ENDF file (or MF3/33 Sections)
e ZVD file(s)

o Web-ZVVView

 Database :
 Retrieval Systems EANDL l "Plots + interactions /Web
[ ENDF ] ' Ve FLYCHK 1 b e Te:m"m;:::ﬁ:;i',i‘:‘:z;t:;::;z;:;:
[ EXEFOR ] | LiveChart ] o‘ﬁ
| ' | G

Your data R A

ENDF )

uploading Web-ZVView
{| EXFOR
{ uploading
| Manual Send ZVD flle
| Input ) to user’s PC
L_m____ﬂ_éé\}é_ral_férmats and Output formats:

non-structured data )
n . Draft for EXFOR | ¢ GIF, EPS, PS, PDF, SVG
put formats:

compilation | ¢ Htm| (Table)
Datafor\ e Text (columns, triangle)
FORTRAN users | * EXFOR draft (COVARIANCE)
~~..| ®* ENDF like (MF33 Section,LB5)

e Input for Fortran (+ reading code)
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Web IBANDL calling Web -

} IBANDL - Mozilla Firefox -

Fle Edt View History Bookmarks Tools Help

—
| ‘- > | ¥ nds121.aea.org/exfor2/ibandl.htm

Projectile
Ep
Cd
©3He
Ca
54

7L

Type of data
T EBS
T NRA
C PIGE
~ Al
IBANDL
[Summary]

Ex¢oR |

Home
CD version

Updates

Nuclear Data
Services

C‘||'Google ,0| 3 A = -
| imanoL
(1
1?’C +p A

Type of data: ALL  View: [ extended Convert units for plotting: Cno &rr->mb/sr Cmb/sr-=rr  Plots: [reset]
No.|Reaction Angle Energy(keV) Pts |Update X4 |Reference File M
1 [Bcppptc|[isd |700-2500 |451/2013-08-15| |SigmaCalc 2.0. File created 21-6-2013 View | save || 7ot
2 [Bcppntc|163.8°  |2600-4990 |169(2006-06-23|  |E. Kashy etal. Phys. Rev. 122(3) (1961) 884 » View | Save || Fmt
3 [Beppntc|160°  |780-2430 |96 |2013-05-27| |N.PBarradas et al. to be published » _view | save ||
4 |Beppntic|1584°  |450-1620 |90 |2011-11-22 E Milne, Phys. Rev. 93 (1954) 762 » View | save || b
5 |Beppytic|146.5° |1630-3310 |80 (2011-11-22 D Zipoy et al., Phys. Rev. 106 (1957) 793 » View | save || rmmb
6 |Bcppptc|140°  |780-2430 |97 [2013-09-18| |NPBarradas et al. Nucl Instr and Meth. B 316 (2013) 81 » View | Save || =
7 | Bceppntc|137° 450-1600 |93 |2011-11-22 E Milne, Phys. Rev. 93 (1954) 762 » View | save || 77"
8 |Bcppontc|124.1° [1620-3340 |97 (2011-11-22 D Zipoy et al., Phys. Rev. 106 (1957) 793 » _view | save || [ oF
9 [Bcppntc|121.5° [1000-2580 |279|2011-08-29 |X4|V.A Latorre+(1966), Jour. Physical Review, Vol.144, p.891 » View | save || b
10 [Beppntic|li6° 410-1600 |88 [2011-11-22 E Milne, Phys. Rev. 93 (1954) 762 » View | save || ot
11 [Beppntic|102.1° |1600-3340 |82 |2011-11-22 D .Zipoy et al., Phys. Rev. 106 (1957) 793 » View | Save || [t
12 |BeppnPc|85.6°  |1610-3340 (85 |2011-11-22 D Zipoy et al., Phys. Rev. 106 (1957) 793 » _view | save || [ oF
13 |Beppn®c|85.6°  |1580-4380 |75 |2011-11-22 g;g“;g&m“dF—KMCGW‘"‘“NWDMT‘"’b‘EWM | [ e
14 |BeppnPc|85.6°  |430-1590 |92 |2011-11-22 E Milne, Phys. Rev. 93 (1954) 762 » View | save || b
Datasets: 13 Reactions: | Points: 1423 References: 7
+|Add your dataset in R33 format for plotting
+| References.
Legend:
X4 __link to the dataset in EXFOR database retrieval svstem
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Web IBANDL calling Web -Z

") IBANDL - Mozilla Firefox

Fle Edt Vew Hstory Bookmarks Tools Help

o

(- ¥ nds121.ieea.org/exfor2fibandl.htm

elcome to Web-ZVView!
Interactive plotiing of IBAINDL and SigmaCalc data

1) 8=160° N.P.Barradas et al., to be published
2) B=158.4° E.Milne, Phys. Rev. 93 (1954) 762
3) B8=160° SigmaCalc 2.0. File created 22-6-2013

ijecﬁ]e 13C(p, pgIi3C 158.4dey. |-| Select data for plotting [all] [none]
p SigmaCalc, 13C(p,p@)13C 168.8deg. [¥u 1) 160deg c3pp0l.r33 13C(p,p0)13C
8| S 5.8 i o [¥a 2) 158.4deg c3pp0j.r33 13C(p,pd)13C
3y , T — T . , — , T ; , 4 ; , . ; .),‘ [¥a 3) 160deg C-13_pp0_160000.sc 13C(p,
e 3 | % 168deg c3pp6l.r33 13C(p,pd)13C ¥2=0.681109(vs:1,pt:96,err:12-274 2
o 2HROS5E 158.4deg c3ppBj.r33 13C(p,pd)13C et =™ 4) Use my data [example]
—— 168deg C-13_ppB_160000.s5c 13C(p,pd)13C
& 6Li See: plotted data (21Kb)
r 3 3
B 10 10
-~
Type of data 7
 EBS % 5x102 5%102
" NRA %
e
€ PIGE s
I bt
Al E 2x102 2x102
o
IBANDL @
[Summary] s 102 102
50 50
Home
CDsrisn 1.0 1.5 2.0 2.5
Incident Energy (Mel)
Upiatss Log: 3] X| ¥|Lin: 37| X| ¥ |Auta-range: 3| X| ¥|Page: ==| <<|Zoom: <»| ><|Grid: VH] 0] | H|Pts: Txt| Box| PL| Print
Nuclear Data le Repaint | v Legend P T g Postacript Manual options:[+] Clipbuard:i —
Services

Shift Iegend:x=§_{_}_ :ID:data: 1:ratio to dataset-1; 2:ratio to 2-nd, etc.

Data for plotting: ZvD (15Kb), send to ZVView; download ZVView; upload and plot your ZvD file =
bl

[ I

v 0 | Split:|0 Loy 2y Plot data or ratic:|t




Web IBANDL calling Web -Z

") IBANDL - Mozilla Firefox

Fle Edt Vew Hitory Bookmarks Took Help

——

(- ¥ ndsi21.jaea.org/exfor2/ibandl.htm ' c | |' Google ,0| ‘ ‘ﬂ‘ - [
o | _x] X4 x] B2 xl 1
I.__. a.. X4/Serviet: Select . IBANDL IBANDL
Welcome to Web-ZVView!
Interactive plotting of IBANDL and SigmaCalc data
Nucleus 1) 8=160° N.P.Barradas et al., to be published
|—_|c-13 = 2) B=158.4° E.Milne, Phys. Rev. 93 (1954) 762
3) B8=160° SigmaCalc 2.0. File created 22-6-2013
Projectile 13¢(p,pg)13C 158.4deq. |-| Select data for plotting [all] [none]
&y SigmaCalc, 13C(p,p8)13C 160.0deg. [¥a 1) 160deg c3pp0l.r33 13C(p,p0)13C
cd v w 2) 158.4deg c3pp0j.r33 13C(p,p0)13C
Al Z'Dﬂ : : : .Z'Dsl : . . .Z'wl . . . Iz.15| — v u 3) 160deg C-13_pp0_160000.5c 13C(p,
P He F -4 168deg c3ppBl.r33 13C(p,po)13C ¥2=0.175079(vs 1, pt:15, erri12X) - +|" 4) Use my data [example]
o Lo 158.4deg c3ppB.J.r33 13C{p,pd313C B
- 6Li soo - ° — 168dey C-13_pp@_168000.sc 13C(p,pdI13 —so0 See: plotted data (21Kh)
2l
Tj’pe o Gl E; 400 400
T EBS =
T NRA =
e
 PIGE =
, +
& Al ¢ 300 300
“
IBANDL 2
[Summary] 8
200 200
Home 100 I i i i 100
CD version 2.00 2.05 2.10 2.15
Incident Energy (Mel)
Updates

Log: Xv| X ¥|Lin:[307 [X [ Auto-range: 3¥| X| ¥|Page: ==| ==|Zoom: ==| ><|Grid: VH| 0] V| H|Pts: Tut| Box| PL| Print
Nl;c::‘a;clz:m _I"‘ﬁ‘ét Rep.aim | M legend [ Authors ™ Info+  PostSeript
Shift legend :x=0 o

Data for plotting: ZVD (15Kb), send to ZVWiew; download ZVView; upload and plot your ZVD file =i
4 |

I

_| Split:E_U_ !‘.:.\:y:Z:V Plot data or ratio:;b :ID:datE: 1:ratio to dataset-1; 2:ratio to 2-nd, etc.




Thank you.




