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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CIeliaai30BaHOi BYE€HOI pagH): [ 26.001.08

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOM: KuiBChKuil HaLiOHAbHMIA YHIBEpCUTET iMeHi Tapaca

[IleByeHka
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOM: Kuichkuil HauioHaIbHMI yHiIBEpCUTET iMeHi Tapaca
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PyOPHK: 29.05.15

Tema guceprauii:
1. KBaHTOBa Ta CTaTUCTUYHA MEXaHiKa CHCTEM i3 IPOOOBOIO CTaTUCTUKOIO

2. Quantum and statistical mechanics of systems with fractional statistics

Pedepar:

1. Po3rnspaerscs Ipo6oBa CTAaTUCTHKA B HU3BKOBUMIpHUX cucTeMax. OGUMCIIEHO TOUHI KPaTHOCTI BUPOJI’KEHHSI
CTaHiB TPLOX €HiOHIB; 3 BEJIMKOK TOYHICTIO Ta O BUCOKUX 3HAYE€Hb €HEPTil YNCEJIbHO 3HAUIEHO CIIEKTP CUCTEMU
TPbOX €HIOHIB y FTApMOHIYHOMY IIOTEHLIiaJi. BBEIEHO MTOHSTTS €HiOHHUX TPAEKTOPIN ~HENIEPEPBHUX 3aJI€KHOCTEN
€HepreTMYHMX PiBHIB Bifl KyTOBOro MOMeHTY. [TokazaHo, K ysIBJIEHHS [IPO TPAEKTOPii CNIpoIye PO3yMiHHS CIIEKTPY
IIOBiJIbHOTO YMCJIa €HiOHIB. YMCeNbHO 3HANWIEHO TPETiM Ta YeTBEPTUI Bipi asbHi KoedillieHTU €HiOHiB, 3p06JIeHO
BHCHOBKM LIOJI0 3arajlbHUX TEPMOIMHAMIYHMX BJIACTUBOCTEN €HiOHHOTO rasy. [1o6yoBaHO Ky1aCTepHUH Ta
BipiasbHUI pO3KJIAaY IJ1s1 €HiOHIB, 1[0 PO3Pi3HSIOThCS. YnceapbHO 3HalAeHo MilllaHi BipiasbHi KoedillieHTu
TPETHOTO NMOPSIKY Ta 3(POPMYJIbOBAHO HAOIVIKEHHS IBOXYACTMHKOBUX KOPEJISLIH, B IKOMY BipiaZbHUI pO3KIaz
Mae J1y>ke IpoCcTuil BUrJIsifl. YncesnpbHo BUpileHo 3anadi (1+2) ta (2+1) Tis A1 CUCTEMU YaCTMHOK 3 MarHiTHUMU

moMimkamy. OTpMMaHO BMpa3u sl BipiasibHUX KoedillieHTiB eHiOHIB CKIHYeHOro po3Mipy B IBOX I'PaHUYHUX



Bunajakax. O6uucaeHo Gpopm-paKkTop CTaTUCTUYHOTO NIapaMeTPy Y KOHKPETHi 110J1bOBii Mozeni, e e(PeKTUBHO
BMHUKAIOTh €HIOHU CKiHYeHHOTo po3mipy. IlocinoBHO po3po6yieHo Teopiio 30ypeHb IJ1s1 €HiOHiB.
[TponeMOHCTPOBaHO, SIK 32 JJOIIOMOTOI0 HaJIESKHOTO [1IEPETBOPEHHS XBUIbOBOI (PYHKIiI "BUIIPAaBUTH" TE€OPilO
30ypeHb, TOOTO N030aBUTHUCh CUHTYJISIPHOCTEN y BUIMAZIKy TOUKOBUX €HIOHIB Ta 3pOOUTHU TaK, 100 Teopist 30ypeHb
nparoBaja fK 11 TOYKOBUX €HIOHIB, TaK i 1711 €HiOHIB CKiIH4EHHOr0 po3Mipy. PO3IISAHYTO TPUBUMIPHY MOJIEJIb, B
Kill epeKTUBHO BUHUMKAE Ap0oOoBa cTaTUCTUKA. [T06y10BaHO KBAHTOBOMEXaHIYHY MOeJIb €KCKJIII03iHOI
CTaTUCTUKU. PO3p06sI€HO TEpMOIMHAMIKY €KCKIII03iMHOI cTaTuCTUKU. OTPMMAaHO KJIaCTEpHUM Ta BipialbHUN
PO3KJIa/i Y 3arajibLHOMY BUIAIKY, SIK [1J11 OIHOTO, TaK i 17151 6araTboX COPTiB YACTUHOK, Ta BCTAHOBJIEHO 3B'S30K Lii€l

CTaTUCTHUKU i3 MOZEJIJIIO €HIOHIB HAa HAaMHMKYOMY piBHi JlaH[ay, 110 TOYHO PO3B'SI3yETHCS.

2. Fractional statistics in low-dimensional systems is considered. The exact multiplicities of three-anyon states are
obtained, and the spectrum of three anyons in a harmonic potential is calculated numerically. The notion of anyon
trajectories, i.e., continuous dependences of energy levels on angular momentum, is introduced. It is shown how
the concept of trajectories simplifies the understanding of spectra of an arbitrary number of anyons. The third and
fourth virial coefficients of anyons are calculated numerically, and conclusions drawn concerning general
thermodynamic properties of the anyon gas. The cluster and virial expansions for multispecies anyons are built.
The mixed virial coefficients of third order are computed numerically, and an approximation of two-particle
correlations, in which the virial expansion has a very simple form, is worked out. The (1+2) and (2+1)-body problems
for a system of particles with magnetic impurities are solved numerically. Expressions for virial coefficients of
finite-size anyons in two limiting cases are obtained. The statistical form factor in a specific field-theoretical
model where finite-size anyons arise is calculated. Anyon perturbation theory is worked out consistently. It is
shown how to "correct" perturbation theory, to avoid singularities inherent for pointlike anyons, and make it work
both for pointlike and finite-size anyons. A three-dimensional model in which fractional statistics effectively arises
is worked out. A quantum-mechanical model of exclusion statistics is constructed. The thermodynamics of
exclusion statistics is worked out. The generic cluster and virial expansions both for one and many species of
particles are obtained, and the connection of such statistics with the exactly solvable model of anyons on the
lowest Landau level in the multispecies case established.
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