[image: D:\Raushan\PhD my\список трудов\сканы некоторых оттисков публикаций\ВЕСТНИК\Вестник 1(36) 2011\Kabatayeva R.S. 2011 Vestnik № 1 (36)\1. титул №1(36) 2011 001.jpg][image: D:\Raushan\PhD my\список трудов\сканы некоторых оттисков публикаций\ВЕСТНИК\Вестник 1(36) 2011\Kabatayeva R.S. 2011 Vestnik № 1 (36)\2 001.jpg][image: D:\Raushan\PhD my\список трудов\сканы некоторых оттисков публикаций\ВЕСТНИК\Вестник 1(36) 2011\Kabatayeva R.S. 2011 Vestnik № 1 (36)\8 001.jpg][image: D:\Raushan\PhD my\список трудов\сканы некоторых оттисков публикаций\ВЕСТНИК\Вестник 1(36) 2011\Kabatayeva R.S. 2011 Vestnik № 1 (36)\содержание 001.jpg]
image1.jpeg
ISSN 1563-034X

Unnexc 75877

Wunexc 25877
OJI-PAPABMU atbinparsl KASAK YJITTBIK YHUBEPCUTETI

KA3AXCKUMA HALIMOHAJIbHBI YHUBEPCUTET umenn AJIb-®APABU

XABAPHIBICDBI
BECTHMUK

OU3UKA CEPUACHI CEPHUS ®PUZNYECKAS

AJIMATBI M1 (36) . 2011





image2.jpeg
INVESTIGATION OF THE NUCLEAR REACTIONS RELEVANT
FOR THERMONUCLEAR FUSION

R.S. Kabatayeva
Scientific Research Institute of Experimental and Theoretical Physics
Al-Farabi Kazakh National University, Almaty

Exothermal nuclear reactions of interaction of particles with °Li and "Li nuclei are considered. It is
shown that resonant mechanism of interaction is mainly connected with the dominant cluster structure of
these nuclei. The main channels of light nuclei interaction are shown, their peculiarities are discussed, and
reactions energies are given.

Introduction

°Li and "Li nuclei are widely used in nuclear and thermonuclear power engineering. So,
interaction of °Li and "Li nuclei with neutrons serves for recovery of tritium nuclei necessary for
thermonuclear fusion (process of tritium-breading in lithium blanket):

n+°Li — t+ a + 4.78 MeV (1)

There exists a problem of absence of stable isotopes with mass number A=8 when one tries to
explain nucleosynthesis in the Big Bang and that is why the Gamow mechanism of one-nucleon
radiation capture (N,y) does not “work”. Indeed, average lifetime of the main isotope *Be is short,
of the order of 10™'%sec. However, in "Li(n,y)°Li process the nucleus *Li forms which lives about 1
sec. Further, there exist several possible channels leading to formation of stable nuclei with A=9.
Particularly such a process is 8Li(n,y)gLi with stable *Be nucleus formation as the result of Sdecay.

°Li and "Li nuclei have peculiar “cluster” structure. Because of the low binding energy of °Li
in ad-channel (g4 = 1.475 MeV) and ’Li in at-channel (€at =2.467 MeV) in the ground states wave
functions of these nuclei there ad- and at- components absolutely dominate respectively. The
weight of these both components exceeds 90 %. Cluster structure of the lithium isotopes leads to the
resonant nature of interaction of light particles with them. Indeed in the framework of cluster
folding model the interaction potential of projectiles can be expressed via a sum of interactions with
separate fragments of °Li and 'Li nuclei, averaged by the ground states wave functions of these
nuclei. At low energies oa, at, ad, etc. interactions have resonant nature. These resonances in the
subsystems appear in interactions of particles with the nuclei.

In figures 1 and 2 there are represented energy dependence of the elastic at- u ad-scattering
phases [1].

It is shown that s-phase of at-scattering monotonically decreases as energy increasing; d-phase
does not near change with an energy increase up to Ecm~10 MeV, and then monotonically
decreases, this phase is split by the spin-orbital interaction; p-phase monotonically decreases with
an energy increase and also is weakly split by the spin-orbital interaction.

Resonances appear in the places where phases pass through n/2, (3n/2). At zero energy the
phases are normalized according to the generalized Levinson theorem:

8¢(0) - 8¢ () = (n + m)m, ()]

here n — number of allowed bound states, m — number of forbidden bound states.
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TEPMOSIIPOJIBIK CUHTE3 YIITH MAHBI3/IBI SIIPOJIBIK PEAKIHSLTAPIBI
3EPTTEY

P.C. KaGaraesa

°Li xone 'Li HM30TONTAPLIHBIH GeJIeKTepMeH SPEKeTTeCy AAPOIBIK IK3OTEPMANIK PEeaKLHsIaphl
KapacTIpbULILL. OPEKETTECY/liH PE3OHAHCTBIK MEXaHHM3Mi KeGiHZe OChbl SAPONAPHBIH JOMHHAHTTHIK
KJIacTepIliK KyphUIBIMBIMEH GaliflaHbICThl eKeHAiri kepcetinai. JKeHin GemmekTepmin dpeKeTTecy Herisri
KaHa1apbl KE/TIPIIreH, ONap/biH epeKIIENiKTepi TANKbUIAHIbL, PeaKLHMANAD SHEPrHATAPH! KeNTipilreH.

HCCJIENIOBAHME SITEPHBIX PEAKIIN AKTYAJIHBIX JIJIS1 TEPMOSIIEPHOT'O
CHHTE3A

P.C. KabaraeBa

PaccmoTpeHbl 3k30TepMUYECKHe SIepHbIE PEaKIMK B3aUMOJEHCTBHS YacTHL ¢ u3oTonamu “Li u 'Li.
IokasaHo, 4TO Pe30HAHCHBIN MEXaHU3M B3aMMOJIEHCTBHS BO MHOIOM CBA3aH C JIOMUHHUPYIOLIEH KJIacTepHOI
CTPYKTYpOii 3THX sfep. [IpHBeeHbI OCHOBHBIE KaHAIBI B3aHMOAEHCTBHS JIETKHX YacTUll, 00CyKIAKTCS UX
0COBEHHOCTH, JaHBI SHEPTHH PEaKLUA.
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