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This short report contains review of the main results obtained at the Russia
MSU SINP CDFE concern nuclear data compilation and correction, analysis
and evaluation for the period of time from the IAEA’s Technical Meeting On
International Network of Nuclear Reaction Data Centers” (NRDC), 6 — 9 May
2014, Congress Centre Smolenice, Slovakia, till the spring of 2015.
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General

The main CDFE nuclear data activities are compilation, verification
and dissemination of modern international nuclear data for providing
scientific and educational institutes and organizations of Russian
Academy of Science with nuclear data for basic research, education and
various applications. The CDFE’s responsibility in NRDC Network is
processing of photonuclear data. CDFE maintains several international
and specially developed nuclear databases available through the CDFE
Web-site —

Organization

The CDFE has a status of laboratory within the Russia Lomonosov Moscow
State University Skobeltsyn Institute of Nuclear Physics. The CDFE total
permanent stuff includes five professional, two general service officers and
several students of the MSU Physics Faculty.
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Main fields of CDFE nuclear data
activity

EXFOR Compilations
Nuclear Database Service

Photonuclear Data Evaluations

4/23/2015 4

i Main fields
21 - 23 April 2015, IAEA’s Headquarters, Vienna, Austria o


http://www.iaea.org/

rnational | Atomic Energy Agency

¥ ’El Nuclear Data Serwces
‘Q}___j Provided| by the Hucle Diata

Technlcal Meeting on Internatlonal
Network of Nuclear. Reaction Data
Centres (NRDC)

EXFOR Compilations

5 new CDFE EXFOR TRANS.MO073 - 077 and one PRELIM.MO078
transes have been produced and transmitted to the IAEA NDS. All
transes prepared in addition to a number of new ENTRY's contain many
old ENTRYSs corrected in accordance with the NRDC Network experts
comments and recommendations.

On the whole new CDFE trances have been produced in the reported period
contain 48 corrected and 32 new ENTRYS:

4/23/2015

TRANS Old New Total
m073 6 2 8
m074 26 3 29
m075 7 5 12
m076 1 4 5
mO077 3 10 13

prelim.m078 5 8 13
All 32 80

The last number of ENTRY included into prelim.m078 is M0906.
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Nuclear Database Service

The main CDFE nuclear database service activities are
dissemination of modern international nuclear data for
providing Moscow State University staff and students and
also scientific and educational institutes and organizations
of Russian Academy of Science with nuclear data for
basic research, education and various applications.
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Nuclear Database Service

CENTRE FOR PHOTONU

Partners Online Services available at CDFE:

What are you looking for?

All known about atomic nuclei and nudear
reactions. Murnerical data, graphics, and
bibliography

Links

Abundances, atomic maszces, mass
excesses, binding energies, spin-parities,
Contacts raornents, defarmations, decay modes of
ground and metastable states, energies of
About first isobar-analog states

Team Pararneters and features of various nuclear
— reactions with incident photons, neutrons,

) charge particles, and heavy iens frarm the
Publica internstional EXFOR data fund

Mucleus state parameters:
Eneraies, spin-patities half-times (decay
rmodas), matastabilities, izosping, angular
mormenta, spectroscopic strengths, eto;
a-, B-, y-transition parameters:

Ensrgies, intensities, multipolaritias,
branching ratios, mixing ratios, etc.

Quadrupale defarmation parameters;
quadrupole rrarnents; charge radii

Reference-bibliography information on
articles concern physics of atormic nudei
and nuclear reactions:

Author, title, vear, full reference, keywords
etc...

Energies, amplitudes, widths, integrated
cross sections and moments of Giant
Dipole Resonances

Muclear, reactions, energies, anales,
abstracts (in codes), references, authors
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welcome to the CDFE Website,

COFE: Home Fage

Database

Di
description
Last updated: May Gth, 2024

Mucleus Ground and Isomenc
State Parameters

[description]
Last updated: June I5th, 2011

Muclear Reaction Database

description /

Last updated: Apeil 19%h, 2015

Complete Nuclear
Spectroscopy Database
“Relational ENSDF"
[description]

Last updated: Map Gth, 2014

Chart of Nucleus Shape and
Size Parameters
[description]

Last updated: Apei 4th, 2015

["NSR" Database)
description
Last updated: March fth, 2014

Nuclear Physics Publications /

Chart of Giant Dipole
Resonance Main Parameters
[description]

quide (in Russian
Last updated: September 27th,
2011

Phetonuclear Data Index
1955

[descriptian]

Last updated: June 2ad, 2005

21 - 23 April 2015,

EXFOR, ENSDF, and NSR databases are based on the

international data sources but

have original Search Engines.
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decays

Tz, decay mods

Low energy isomer transition intarnal
canversion prababilities

p-. d-, t-, MHe-, a-,
2nd HI-induced reactions yields and cross
sections

Li-like, excted states, cross sections,
varistional method, matrix elements,
zingle and double ionization, charge
transfer, two bound electrons, hydrogenic
wave functions, minimum of the energy,
Hylleraas, Slater, Hartree - Fack,
one-electron amplitude

Sections,

AEA’s Headquarters, Vienna, Austria

Reaction energy, threshald, binding energy,

Charge-Changing Cross Sections, Electron .\
Capture Gross Secion, Electron Loss Gross

Calculator and Graph Engine

Nuclei Parameters
uclear Reactions and

Radioactive Decays Features

[descrintion]

Last updated: March 22th, 2010

Chart of Atomic Nuclei
Last updated: March 19th, 2013
Atomic Nuclei, Main

Characteristics (in Russian

%

W.fiLfn

Iis)

description
fast updsted: May 15th, 2002

CAJAD Charged Particle
Reaction Cross Sections
Catalogue

[description]

Last updated: Dacember 26th,
2000

Contains obsolets data,
Please use EXFOR instead,

Together with SINP Division of the atomic nuclear physics (DANP)

wave fundions of atorns and ions, He-like,

Wave Function Value
1/ Database
v [descrioticn]
© iastupdated: February 15th,
2015

tharge -Changing Cross
Section: Ion-Atom
Collisions

[description]
fast updated: Februsry 15th,
2015
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Other databases are CDFE-produced and maintained:

- “Chart of Giant Dipole Resonance Main Parameters” contains data on main

parameters (energy position, amplitude, width, integrated cross section) of GDR for
many nuclei;

- “Chart of Nucleus Shape and Size Parameters” contains data on quadrupole
moments, parameters of quadrupole deformation and charge radii for many nuclei;

- “Nucleus Ground and Isomeric_State Parameters” combines many useful
information on the nucleus as whole and its ground and isomeric states properties
(masses, binding energy, nucleon separation energy, decay mode, energy of various
decays, etc);

- “Calculator and Graph Engine for Atomic Nuclei Parameters and Nuclear
Reactions and Radiative Decays Features combines many useful data for
“Nucleus Binding Energies”, “Nucleons and Nuclei Separation Energies”, “Decays
Energies”, “Decays Energies”, “Nuclei fission”.
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Photonuclear Data Evaluation

In addition to activity in photonuclear data processing
in accordance with NRDC priorities the CDFE continues the
program of investigation of reliability of experimental data
for photonuclear total and partial reaction cross sections
obtained using various methods and of reliable photonuclear
data evaluation.

The correspondent analysis and evaluations were
carried out for many nuclei in addition to those investigated
before.

4/23/2015 9
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Main problem:

* many experimental data data for partial photonuclear reaction cross sections
are published (majority was obtained at Livermore and Saclay):

Atlas of Photoneutron cross sections obtained with monoenergetic photons
(S.S.Dietrich, B.L.Berman. Atom. Data and Nucl. Data Tables, 38 (1988) 199;

Berman’s library - EXFOR entries L0001 — L0059
er -13

-
Livermore - 86 /% Saclay - 79 For each nucleus — cross sections:
7> 20

£ N . 20

(v, 1n)
(v, tot) = (y, In) + (y,2n) + (v, 3n)
(v, Sn) = (y, 1n) + 2(y, 2n) + 3(y, 3n)

4/23/2015 10
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HES SR
/ \ o(y, 1n) S

*
50 !gﬁr 50+ E
A P . s
P Yttt | negativevalues | of T Byttt
R o]
f F,>0.50 ]

- o(y, 2n) 0.50 (1) Dramatic
= < 0. | ; .
BrearrEne 2 disagreements:

disagreements: o(y, 1n) +\Ro(y, 2n)/+ 3o(y, 3n) +... F, = 1.50 - 2.00!

|
F,>0.50° But physically not reliable negative cross section values
are correlated with physically forbidden values F, > 0.50
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Physically forbidden negative values

The reliability of many data is doubtful. | Many data should be reanalyzed and reevaluated!

4/23/2015

There are additional physical criteria:
F, =o(y, 1In) / o(y, xn) <1.00

F;=o(y,3n) / oy, xn) < 0.33 etc.
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New experimentally-theoretical method of evaluation

using modern model of photonuclear reactions:
- initial data — experimental (y,Sn) reaction cross section;

- sorting neutrons for multiplicity based on theoretical model.

Theoretically calculated transitional multiplicity functions
|:itheor — 0-theor(,Y’ir-l)/O-theor(,Y’Sn)

are used for cross section evaluation by following way
cyeval(,Y’in) = Fitheor(y’in) ° O'eXp('Y,Sn).

Such evaluation method means that competition of partial
reactions is described by model and their correspondent sum is

equal to the experimental (y,Sn) reaction cross section.

4/23/2015 14
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Reaction Eint=B2n = 17.8 MeV Eint = 28.0 MeV

Experiment Evaluation | Dxcmepument | Evaluation

(v, tot) 334.7(2.8) | 3847(1L1) | 6248(116) | 702.9(14.3)
. (v, 1n) 34760 | 37036TD) | 425030 | 5610034
(v, 2n) 200005) | 121.9(4.9)
(Livermore) / /

/'

7
Ac[eval-explin, on Unreliable
; moving of neutrons
: I from channel

“111”
I [
/
] /
\\ ‘Jy"‘“‘ B
V L

o4 ‘-MHW'M._,;
,M“UHHM. :

into channel
662n”

on
ETEEEEEEN
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Using specially proposed objective physical criteria of data reliability
and new experimentally-theoretical method for evaluation many new
reliable data for partial (y, 1n), (v, 2n), (y, 3n) reactions cross sections and
also for total photoneutron (y, tot) = (y, 1n) + (y ,2n) + (y, 3n) and neutron
yield (y, Sn) = (y, 1n) + 2(y, 2n) + 3(y, 3n) reaction cross sections were
obtained for many nucleli

(63’65CU, 8086, 91,94Zr, 133CS, 1388&, 186W’ 207pb)
In addition to those investigated before

(89Y’ QOZr’ 115|n’ 116'1248”, 159Tb’ 165HO, 181Ta’ 186-19205’ 197AU, 208Pb).

New reliable evaluated data were included into the EXFOR database
and will be presented at the International Meetings on Nuclear
Spectroscopy and Nuclear Structure (NUCLEUS 2015, Russia, June 29 —
July 3, 2015, Russia, Peterhof, Saint-Petersburg).
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Short-term (2015/2016) Program

The main items of CDFE (2015/2016) program, main priorities and
most important tasks are traditional and the following:

« continuation of photonuclear data compilation using EXFOR format,
new TRANSes (M079, M080, etc.) production;

« correction of old ENTRY's in accordance with new EXFOR coding
rule changes and the NRDC Network experts comments and
recommendations;

« continuation of joint analysis and evaluation using objective physical
criteria of total and partial photonuclear reaction cross sections obtained in
various experiments;

« upgrading of all databases put upon the CDFE Web-site
).
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Edit Eookmarks

Eile wicws  History Tools  Help
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E ZDFE worldwide partnsrs > I

- Google
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EXFOR Farrnats_

What is NRDC?

The International Metwork of Muclear Reaction Data Centres (NRDC)Y constitutes a worldwide cooperation of nuclear data
centres under the auspices of the International Atomic Energy Agency. The Metwork was estahblished to coordinate the
world-wide collection, compilation and dissemination of nuclear reaction data.

% NRDC Centres Objectives and Tasks

MHDC (USA) The primary goal of the Retwork is the dissemination of nuclear reaction data and associated documentation to users. The

M following specific tasks must be carried out in order to accomplish this important aim:

= Compilation of relevant bibliographic inforomation (CIMNDAS,
Compilation of experimmental nuclear reaction data (ExXFOR),
Collection of evaluated nuclear reaction data (ENDF),

-
-
= Exchange of nuclear reaction data of all types,

e Promotion of the development of special purpose evaluated data files,

Comments on ZCHEX

Development of common formats for computerized exchange of nuclear data,
Coardinated development of computer software far managing and disseminating nuclear data,

Coardination of the development and dissemination of end user software for both on line and local access to nuclear data,
Documentation of current and future data neesds in order to be able to mest changing user demands.

< O (R 1al
CDFE [Russia)_

By

Core Centres specialized Centres | [ Discontinued Centres |

i
raine) Regional, national and specialized data centres provide essential complementary functions to the core data centres by assuming particular
responsibility for the collection and dissemination of data of a specialized type or application.

Country Centre Ioined

Chinese Muclear Data Center (CHDC) 1as7

SMPD (R
UkrHDC (Uk

ch N -
na China Institute of Atomic Energy Beijing
Muclear Data Group all meetings
Hungary ATOMKI, Debrecen 9=
) ) # Other Events
India Muclear Data Physics Centre of India Zoona workshop 2013, L

BARC, Trombay, Mumbai

Muclear Data Center
Jdapan Atomic Energy Agency, Tokai-rmura, Maka-gun, Ibaralki

Japan

JeEam Japan Muclear Reaction Data Centre (JCPRG)
Hokkaida University, Sapporo
Korea MNuclear Data Center
Korea atormic Energy Research Institute, Yuseong, Daejeon
Russia Muclear Structure and MNuclear Reaction Data Centre (CalaD)
Kurchatow Institute, Moscow
Russia Centre for Experimental Photonuclear Data (CDFE)
Moscow State University, Moscow
Center for Muclear Physics Data {(CHNPD)

Russia o . e 3 . o
All Russian Scientific Research Institute of Experimmental Physics, Sarow

Ukrainian Muclear Data Center (UkrNDC)
Institute for Muclear Research, Kviw

Ukraine
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