IMucem B DUAL. 2019. T. 16, Ne3(222). C.201

OU3UKA BDJIEMEHTAPHBIX YACTUII U ATOMHOI'O AOPA. TEOPUA

FROM CHAOS TO ORDER IN MESOSCOPIC SYSTEMS
R. G. Nazmitdinov'

Joint Institute for Nuclear Research, Dubna
Dubna State University, Dubna, Russia

An interplay between regular and chaotic dynamics of particles, confined in effective potentials
of various shapes, is discussed. It is demonstrated that dynamical symmetries emerging from this
interplay in classical and quantum systems are related to the existence of the conserved quantities of the
dynamics and integrability of the considered systems under certain conditions. Important role of these
symmetries is illustrated on a broad class of mesoscopic systems that include octupole deformed nuclei
and quantum dots in magnetic field. We also consider the case of a strong electron—electron interaction
in quantum dots. It leads us to the problem of self-organization of one-component charged particles,
confined in a two-dimensional potential with a circular boundary. As an example, disk and circular
parabolic potentials are considered, where the circular symmetry is responsible for the self-organization
mechanism. It provides conditions for a steady formation of a centered hexagonal lattice that smoothly
transforms to valence circular rings in the ground state configurations for particle number n > 180.

OGCyXI eTcsi B3 UMOIEHCTBHE PEryISIpHOM U X OTHYECKOH AWH MHMKH Y CTHII, ABHXYIIUXCS B 3(-
(heKTUBHBIX MTOTEHLM JI X P 3MUYHON opmbl. TIOK 3 HO, 4TO IMH MHUYECKHE CUMMETPHUH, BOSHUK OIIHE
B Pe3y/ibT T€ T KOTO B3 UMOIEHCTBHS B KJI CCHYECKHX M KB HTOBBIX CHCTEM X, OOYCITOBJIEHBI COXP HEH-
HBIM JIMH MUYECKUM KOJIMYECTBOM U MHTEIPUPYEMOCTHIO P CCM TPUB €MBIX CHCTEM IIPH OIMpEIEIEHHBIX
YCIIOBUSIX. B KH s pOJib T KMX CHMMETPHI MPOULTIOCTPUPOB H H ILIMPOKOM KJI CCE ME30CKOMMYECKUX
CHCTEM, T KHUX K K OKTYIIOJbHO-IeOPMHUPOB HHBIE SIp M KB HTOBbIE TOYKH B M THUTHOM MOJiE. MBI
T KX€ P CCM TPUB €M CIIyd i CHJIbHOTO 3JIEKTPOH-BJIEKTPOHHOrO B3 UMOJICHUCTBUS B KB HTOBBIX TOUK X,
KOTOpPBIA MPUBOAUT K MPOGIIEME € MOOPr HH3 LMU OJHOKOMIIOHEHTHBIX 3 PSKEHHBIX U CTHIL, 3 Hep-
THIX B IBYMEPHOM IOTEHIH JIe ¢ UPKY/ISIPHOU Ip HHIEH. B K 4YecTBe MpUMep p CCMOTpPEH [eOMeTpHs
IUCK U LUPKY/ISIPHOTO I' PMOHHYECKOTO MOTEHLH JI . JIIs P CCMOTPEHHBIX TOTEHIIM JIOB OOCYXJ[ €TCS
MeX HH3M YCTOHYHMBOTO OOp 30B HUs IIEHTPHPOB HHOM IeKC TOH JIbHOH PELIeTKH, KOTOP S IUT BHO Iie-
PEXOUT B B JIEHTHBIE LIUPKYJISAPHBIE KON B OCHOBHBIX KOH(HIYD LHSAX P CCM TPHB €MBIX CHUCTEM C
yucaoM 4 crul 6osbie 180.

PACS: 05.45.-a; 21.60.-n; 73.21.La
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