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I. NUCLEAR PHYSICS

ETFECTIVE TRIAXIALITY OF EVEN-EVEN NUCLEIWITH QUADEUPOLE AND OCTUFOLE
DEFOERATIONS

Nadirbekov M 5., Bozarov 0.4

Institute of Muclear Physics, Tashkent, 100214, Uzbekistan

The fundamental properiies of the miclear shape are expressed by the parameter quadmipole deformation B and
asymmetry parameter y. The parameter f is related to the mnnsic quadiupole moment and descnibes the magnitude of
departure from the sphenical shape along grven axas. At v=0 and v=n'3 cormresponds to the axoally symmetic prolate and
oblate shapes, respectively. The intermediate values of v, withan {=-y=m'3, grve the mamal shapes. Furthermore, evidence
of tmaxal y-deformations of the muclear form has long been known mm muclear spectroscopy. For example, some
charactenshies such as surface csallahons, signature mversion, and charal doublets, possibly cansed by y-deformations
are observed n many micls. The non-axmally-symmmetric micler are soft or tiaxal has been extensively imrestizated m
the framework theoretical approaches that are based on a nmd masoal potential and a completely v-flat (y-unsizble)
potential. Recently, for desenphion energy levels wath altermating panty of even-even nuclel with tnaxizl quadiupels and
ochupole deformations (y-n-deformatons), m the region lanthamdes and achmdes an approsamation tmasnal rotator model
(in the case K-muxing, K are the projectons of the angular momentum on the third axes of the minn=ic frames) was used.

The collectve spectra of atomie pucler wath aazl-symmetry (E={) quadripole and octupole deformations are
charactenzed by rotational bands wath aliermatng panty. Yrast and non-yrast energy bands with altematng panty of
deformed axal-symmehy even-sven mucler was deseribed within a collechve model with non-adizbatically coupled
quadmpole and octupole degrees of freedoon. Where safisfzetonly reproduced the strucutre of the yrast and first non-vrast
alternating-parity sequences m the rare-earth ouecles "M, ¥*'*8m "Gd, "*Diy, '"*'*Er and the actinides Z55426. 35
Where the hammltoman of the amal-symmeby even-even nueler has an exact I{T+1) dependence and the obsarved or
estmated deviatons from such a simple energy dependence 15 actual tazk.

It should be poted that in the experiment: one can obzerve energy bands, which cannot be explamed within
framework the miclel mvodels with 2oalb-symmetie multpole defomations. For escample, the spectum of v-band energsy
levels. Therefore, the purpose of the present work 15 to develop the model of atomme macler wath tnaxal quadmpele and
octupole deformanons. We caleulate vahies enevgy levels and are compared with avalable expenmental data and the
mnplemented anabyzs allows us to make a conclusion about the relevance of the applhed mode] formalizm.

EFFECT OF CLUSTERE POLARIZATION ON THE SPECTREUM OF THE “Li NUCLEUS

Ealzhigitov N. **, Fazilevsky V.5, *, Takibayev N.Zh. !, Eiomangaliveva O !

1a]-Farahi Kazakh National University, &lmaty 050040, Eazakhstan
“Bogolyubov Institute for Theoretical Physics, Eiev 03143, Ukraine

Fecently, 2 sigmficant mnfluence of different types of polanzation has been detected m mumerous thecretical
mvestigations of thermonuclear reactions and the stmuchire of some hight mucle mvolved. It has been demonstrated that
among different types of polanzation, the cluster polanzaton has largest ompact i hight nucle, as it sigmficantly affects
the formshon of bound and resonant states of compound mucler. In the present paper, we study effects of cluster
polanzation on the spectum of resonance states and cross sections of nuclear reactons mn the “Li mcleus.

To study the shuchre of the “Li nucleus and the effects of cluster polanzation, a microscopic three-chister model
1= used [1]. Thes model imralves two three-cluster confizuratons a+p+n and 3H+d+p and 1t therefore allows us to take
infto account all dominant binary channels: a+d, “He+p, “Li+n and "H+'Hs. Thus, the modsl reduces three-cluster problam
to 2 =at of binary channels. The Ganszian and esellator basis of funchions are employed to expand the wave fimetions of
two-cluster subsystems and three-cluster compeowund system 25 well. The main advantages of the mode]l nsad are: (1) 1t
takes mto account the Paul prnciple, (1) it provides an aceurate desenphion of the internal strueture of mteracting toro-
cluster subsystem=. and (1) reduees the Schrédmeer equabion to a system of linear algebraie squahons.

The parrwise semm-realishic nucleon-pucleon potental of Mmnesota [2] was chosen as the potenfial describing the
mterachons between nucleons.
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The anzly=is of the obtained results shows that cluster polanzation has a rather strong effects on the stuchwre of
the bound and resonance states of the L1 miclens, 1t sizmaficantly changes their energies and width=. It 15 demonstrated
that the polanzztion shifis the energy of the ground state of the miclens and the 3+ resonant state by more than 18V
We also noticed a decrease of the total wadths of 2ll the considered resonances, especially the resonant 3+ state, the width
of which 15 decreased by almost 14 tmmes.

Visualization of chister polarization i= parformed for two channels: “He+d and “He+p. For the first channe], the
polanizability of the dewteron d (Le., the change of its size) 15 shown when it approaches *He, and for the second channel,
the polanzability of *He 15 displayed when 1t interacts with a proton. It 15 also shown that the results obtained within
present model are consistent wath results of other mcroscopic models and are m a fanly good agresment available
expenmentzl data.

Feferences:
1. Vasilevskwy V.5, Anckx F., et al. MNucl Plos. A - 2009 - Vol 824, —p. 37-57.
2. Thompson DE , LaMere M Tang ¥.C. Muecl Phy=. — 1977, - Vel. A286. —p. 53-566.

ESTIMATION OF AMULTIPLICTTY AND CHARACTERISTICS OF THERAIATIZATION OBTAINED IN
THE HOLOCGEAPHIC APPREOACH USING ADS: WITH PHANTOM BLACK HOLE

Sidovov Ya. V. ', Zazulin DM ", Esmelzhanova 5.E. *, Tursumbekov A.5h. '

'al-Farab: Eazakh Mational Unrversity, Almaty, Kazakhstan;
Tnstitute of Muclear Physics, Almaty, Kazakhstan
*denis_zrazulin/@mail m

Study of the quark- gluunpla_ama formed as a result of the collimon of heavy 1oms 15 cumrenty bemg underway both
m EFEI‘.IIIIEEIITI] facilities and m theoretical works. In the holegraphic approach, the formation of quark-gluen plasma mn
four-domensionzl Mmkowsk space 15 desenbed by the formation of black holes m a five-dimensional anh-de Sitter space
AdSs. And with the help of the enfropy of five-dimen=ional black bole, determined by the arez of the trapped swface, the
multipherty of particle formation in the heany 1ons collision 15 estimated [1-3]. At the same fime, the process of black
hole formaton m the AdSs m holographic langnaze also describes the process of the transthon of quark-gluon plasmz m
the fowr-dimensionzl Minkowsk space to the state of thermeodvnamic equlibimum [6-3). For a more accwrate deseniption
of the expenmental data, the Ad5: 15 modified, for example, by adding some Helds to 1t

In our work, for a holograplue fhud dual fo the AdS. wath phantom black hole, tsken as a model of quark-ghion
plasma formed by heavy tons collisions in the cmrespunding problam nfﬁx‘e-dinnnziunal gravity, we have imrestigated
the themmalizaton process and have estimated produced particles multiplicrty.

Referances:
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U. Gursoy, E Emi=is, (2008) JHEP (02) 032.
U. Gursoy et al., (2008) Phys. Bev. Lett. 101 181601.
B. Gouteraux, E. Kmit=is, (2011) JHEP (12) 036; ar®av-1107 2116,
IYa Avefeva, E0. Pozdesva, T.0. Pozdeeva, (2013} Theor. Math. Phys. 176 851,
LYa Avefeva, LV. Volowich, (2013) Theor. Math Phys. 174 186; ar¥in: 1211 6041
MP Heller, B A Jamk P Witaszervk, (2012) Phys. Rev. Lett 108 201602
MP Heller, B Jamk, P. Witaszezyk (2012) Phys. Eew. I 85 126002
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