N )
\\,{\@ JIAEA INDC(KAS)-0001

International Atomic Energy Agency Distr. NC

INDC International Nuclear Data Committee

Proceedings of the

Fourth Asian Nuclear Reaction Database Development
Workshop

al-Farabi Kazakh National University, Almaty, Kazakhstan

23 — 25 October 2013

Edited by
Nurgaly Takibayev', Naohiko Otsuka?, Nurzat Kenzhebayev'

lal-Farabi Kazakh National University, Aimaty, Kazakhstan
“Nuclear Data Section, International Atomic Energy Agency, Vienna, Austria

February 2014

IAEA Nuclear Data Section, Vienna International Centre, A-1400 Vienna, Austria



Contents

The program of the 4th Asian Nuclear Reaction Database Development Workshop............
Introduction to the 4th Asian Nuclear Reaction Database Development Workshop.............
Electro-magnetic dissociation of neutron-rich nuclei. Nuclear data evaluations of “Be........
JCPRG-RIKEN nuclear data project.........oouiereiiiieetii e eie e eeeeeaeenns

Activity of the photon induced activation experiments with 45 MeV electron linear
accelerator at Hokkaido UnIVeTSIty.........ouvuiiitintiniitiit it

Scattering phase shifts of two-body systems using the complex scaling method..............

Neutron-Nuclear Reaction Data Analysis at the Nuclear Research Center, National
University of MONOLIa ... e

Isotopic signatures of uranium activity ratios in the natural water environment of Central
ASTAN UTANTUITE STECS . . 1vvt ettt ett ettt et et et e et e et et e et e et e e e et e e e et et enteeneenaeanenas

Study of elastic and inelastic scattering of “He from !B at energies 29, 40 and 50.5 MeV.....

On the new methods of determination of the asymptotic normalization coefficients and
their application for nuclear astrophySiCS. ..........ouiuiiieit i

Possibility of experimental studies of nuclear reactions in Uzbekistan..........................
Systematic Study of Electric Dipole Excited States using Linear Response Method...........
Studies of metallic beryllium....... ..ot

The features and development of Central Asia Nuclear Reaction Database at al-Farabi
Kazakh National University.......o.ueeriiinitetie et ee e e ee e e eaeenaeenaaas

Nuclear databases for scientific research and education at the MSU SINP CDFE............
Introduction of the digitization software GDgraph................ccooviiiiiiiiiiiiienns
Recent EXFOR Compilation in CNDC ..ottt
International and Asian Collaboration on Nuclear Data................ccoooviviiiiiiininnennnn..
Compilation of Experimental Nuclear Reaction Data Measured in Central Asia...............
Recent studies of “Be as reflector Material.............eeeeuueeeeeeee e,

Filtered Neutron Capture Cross Section of ***W(n,y)**’W Reaction at 24 KeV.................

28

32

33

34

39

40

43

44

45

46

50

54

56



TRITIUM AND HELIUM FORMATION IN A BERYLLIUM SLAB,
LOCATED IN THE NEUTRON FLUX

Kunakov S., Takibayev N., Kenzhebayev N.

Faculty of Physico-Technical, al-Farabi Kazakh National University, Almaty, Kazakhstan

Abstract

Energy needs accelerate the development of methods for producing electricity , the most
promising of which is , of course , nuclear power . In the nuclear power industry , such re-
strictions often associated with materials research , most of the problems which is either a
justification for extending the life of the materials used in nuclear and thermonuclear devices or
choice of materials or the creation of new materials with physical properties superior to the
known use . Recently, increasing attention has been paid to such reactor materials like
beryllium. Beryllium has a good set of neutron-physical characteristics : low neutron ab-
sorption cross section , high retarding capacity due to low atomic weight and high neutron
scattering cross-section , so it is widely used in the nuclear industry as a material for reflectors ,
moderators , neutron sources , as well as the recent beryllium time began to attract interest in the
use as a breeder , the first wall or limiter in fusion devices .

1. Accumulation of helium in beryllium under neutron irradiation

Irradiation of beryllium by fast particles contributes to the formation and accumulation of
radiation defects in it, and the nuclei of helium and tritium from nuclear reactions in the beryllium
atoms. Damage to the beryllium neutron irradiated is the result of two known in radiation physics
processes - the elastic interaction of neutrons with nuclei and nuclear reactions ((n, 2n), (n, o)) []. In
elastic interaction of neutrons with nuclei of atoms is shifted out of their seats. The total number of
displacements during the irradiation is estimated by the formula

However, beryllium is subject to significant radiation damage under the influence of neutron
radiation. Irradiation of beryllium by fast particles contributes to the formation and accumulation of
radiation defects in it , and the nuclei of helium and tritium from nuclear reactions in the beryllium
atoms . In certain irradiation parameters , these effects can cause significant changes in the physical
and mechanical properties of the material , the main of which practical application is the density ,
thermal conductivity, strength and ductility. Possible duration of the work in this case is determined
by the neutron fluence , at which the maximum permissible reduction in the quality of beryllium.
Now the world is already a considerable amount of irradiated beryllium , which can not be used
further without additional processing and clearing it from the radioactive products ( major sources of
beryllium are such a research nuclear reactors and some thermonuclear installations , for example ,
JET). After the commissioning of ITER and DEMO total number of irradiated beryllium
significantly increase. Currently, irradiated beryllium goes to waste , but the high cost and the
potential risk of making radio-ecological disposal of irradiated beryllium highly undesirable
procedure:

n + Be® — He* + He®, E >0, 7IMeV — °Li + ny, »> H +* He (0.1)
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