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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PyOPHK: 29.05.23

Tema gucepranii:
1. CratucTtuka bo3se i 1po6OBi CTaTUCTUKY B T€OPii 6araTOYaCTUHKOBUX CUCTEM i CyMiXKHMX 3a/la4ax

2. Bose-statistics and fractional types of statistics in the many-body theory and related problems

Pedepar:

1. Po3po6s1eHO HU3KY MifX0AiB 4O aHasizy 6araTo6030HHMX CUCTEM Ta CUCTEM i3 IpOOOBUMH CTATUCTUKAMU.
Anarorii 3 Gi3UYHUMU MOJEJIIMU BUKOPUCTAHO AJIs1 MDKANCUUIIITIHAPHUX TOCiIKeHb.3alIporoHOBaHO CIIOCOOU
PO3paxyHKy CIIeKTpa 603e-CUCTeM i Ha IPUKJIAJi restiio-4 oKa3aHO OTPMMAHO NPABUJIbHY [OBIOXBUJIbOBY
noBeJiHKy 6e3 yBeneHHs eheKTUBHOI Macu. [1y1s1 6030HIB y aCTKax NOCJiIKeHO BIJIMB CKIHU€HHOCTI KiJTbKOCTi
YaCTMHOK Ha TepMOJVHaMiuHi PpyHKuUii. 3arporioHOBaHO crocib eeKTHBHOro BpaxyBaHHs B raMijibTOHiaHi
IOJAHKIB i3 TpbOMA ¥ YOTHPMA OIl€paTOpPamMu NOPOIKEHHSI-3HUILIEHHSI. Po3paxoBaHO TepMOIMHAMiuHiI QPyHKIii
rapMOHIYHMX OCLIUJIITOPIB 31 CTaTUCTUKOIO J[)KeHTisie. 3alIpONIOHOBAHO HOBI TUIIX IPOOOBUX CTATUCTUK: CTATUCTUKY
[NTonixpoHakoca 3 KOMIIJIEKCHUM I1apaMETPOM Ta JIBONIapaMETPUYHI CTAaTUCTHUKY, SIKi JJO3BOJISIIOT MOZEI0OBATU
€HIOHU Ta CJ1abKOB3aeMO[Iil04i CKiH4€HHi 603e-cuCcTeMU. Y BUIIAJKy KOMIIJIEKCHOTO [IapaMeTpa B CUCTEMI
OCLMJISITOPIB NepenbdadyeHo icHyBaHHS (pa30BUX NEPEXOLIB Ta OLIHEHO MOXJIMBOCTI iX €KCIIepUMEHTAIbHO]
nepesipku. AHasorii 3 po3nozisnoM bo3e 3aCTOCOBaHO AJ151 KIJIBKOX 331a4 i3 CYMIKHUX rajny3ei Hayku. Husky

Pe3yJIbTaTiB OTPUMAHO [1JIs 3a71a4i [TPO pO36UTTS 3 Teopii ynces1, 30KpemMa BIleplie OL[iHeHO KiIbKiCTb 0OME>XKeHUX



IIJIOCKUX PO3OUTTIB. 3alIpONIOHOBAHO HOBi IapaMmeTpu 115 Kiaacudikaliii TeKCTiB, 10 MOB'A3aHO 3 OCIiIKEHHSIMU

CKJIaJHUX CUCTEM.

2. Approaches to analyze many-boson systems and fractional statistics systems are developed. Analogies with
physical models are used for interdisciplinary studies. The methods for calculation of the Bose-system spectrum
are proposed and in the case of helium-4 the correct long-wavelength behaviour without introducing an effective
mass For bosons in traps the influence of the finite number of particles on thermodynamic functions is studied. A
way to effectively take into account items with three and four creation-annihilation operators in the Hamiltonian
is proposed. Thermodynamic functions of the harmonic oscillators obeying the Gentile statistics are calculated.
New types of fractional statistics are proposed, namely the Polychronakos statistics with a complex parameter and
two-parametric fractional statistics. The latter are used to model anyons and weakly-interacting finite Bose-
systems. In the case of the complex parameter, phase transitions are predicted in the system of harmonic
oscillators and estimates for their possible experimental observation are made. Analogies with the Bose-
distribution are applied in several related problems of the interdisciplinary nature. A series of results are obtained
in the problem of integer partitions, in particular, the number of restricted plane partitions is estimated for the
first time. New parameters are proposed for the classification of texts, which is linked to studies of complex
systems.
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