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1. TepmoguHamivHi PyHKLIi cucTeM i3 APOOOBUMU CTAaTUCTUKAMU
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Pedepar:

1. Incepraliiio prucBs9eHO BUBYEHHIO TEPMOIMNHAMIKY CHCTEM YaCTUHOK, SIKi MOKYTh OYTH ONKCaHi pob0oBUMU
CTaTUCTUKAaMH, 110 y3arajbHIOITh CTaTUCTUKU bose-AliHmTalHa Ta ®epmi-Jipaka. ¥ po6oTi po3risiHyTo abesieBi Ta
HeabeJsieBi €HiOHM. [lJ1s1 OCTaHHIX IepeCTaHOBKa YaCTMHOK 3MiHIOE He juile a3y, aje i camy XBUJIbOBY (PYHKILIIIO.
JIJ1s1 HUX IPOAHAJII30BaHO [BA TUIIM, 3aJIEXKHO Bif] ITapameTpa >KOPCTKOCTI - 3 M'SIKOIO Ta TBEPLOI0 CEPLIEBUHOIO. [l
[IEepPLIOTO TUIY IPONPALbOBAHO JETANBHUN ONMC TEPMOAVHAMIKN CUCTEMU €HIOHIB, 110 MaIOTh OKPIiM
€JIEKTPUYHOIO 1€ i MarHiTHUM 3apsy,. JoCiiIKeHHs I'PYHTYETbCS Ha BUKOPMCTAaHHI IPYroro BipiaJlbHOTO
KoediljieHTa Ta NONPaBKyU A0 HbOTO. [y Ipyroro BUAY €HiOHIB - HeabesleBUX ~ LOCJIIIPKEHO MUTAHHS IPYroro
BipiasibHOrO KOediuieHTa. BuBueHHS HeabesleBUX eHIOHIB CYTTEBO YCKIIAMHIOETHCS TUM, IO 3aJI€KHO Bif| TUITY
SKOPCTKOCTi CepLieBMHHU BUpa3 JJ1s1 APYroro BipiasibHOro KoedilieHTa € pisHUM. | K10 y BUNALIKy TBEPLO1
CEpLEBUHY BiH Mae OCUTh 3py4HY GOPMY 3aIUCy, TO IJ1s1 M'SIKOi — HabyBae Oy>Ke rPOMi3[KOro BUIJISAY, @ TOMY 3
HUM Jy>XKe CKJIQZHO MPALlOBaTH, K aHAIITUYHO, TaK i yucesnbHO. ToMy 17151 CIIPOLEeHHSI ONKCy OyJI0 BUPIlIeHO

3aIPOIIOHYBATU OPUTiHAJIbHUI CIIOCIO BUPa>KEHHS 3B'sI3Ky I1apaMeTpiB ix BipiaspHUX KoedillieHTiB Ta napameTpiB



I BOTIApaMEeTPUYHUX APOOOBUX CTATUCTHK, 00 ONMUCYBATH CUCTEMY €HiOHIB Yepe3 ocTaHHi. OueBUIHO, WO Lie 6yJ10
3p006JIEHO 3 BpaxyBaHHSM KiJIbKOCTI [1apaMeTpPiB CTaTUCTUK. [ €HiOHIB 3 TBEPAOI0 CEpPLIEBUHOIO OYJI0
BUKOPUCTAHO HEaJAUTHBHI Ta HenoBHi Moaudikaiiii q-ekcroHeHTow lanmica cratuctuk [losixpoHakoca Ta
l'onpeitHa-By. Po3paxoBaHO 3HauY€HHS NApaMETPiB pOOOBUX CTATUCTHK, 32 SIKUX €HIOHU LIbOTO BULY MOXKYTb OyTU
yepes HUX onucaHi. Takox onpanboBaHO Ta MTOPIBHAHO [Ba BapiaHTH BipiaJbHOTO PO3BUHEHHS, SKi MOXKHA 3yCTPITH
B HayKOBil jliTepaTypi. OOyH 3 HUX I'PYHTYETHCS HA PO3KJIAJli B PiBHSAHHI CTaHY B P4J, 32 CTEIIEHIMU I'yCTUHU. [HIIUI
niaxin 6asyeTbcs Ha PO3KJIaZi CTAaTUCTUYHOI CyMU B PsiJl IO CTENEHSIM aKTUBHOCTI. B p0o6OTi N0JJaHO BUBEIEHHS
3B'13KYy 000X BipiaslbHUX KoeQilieHTiB. OKpeMUM NUTAHHAM 0YyJIO PO3B'SI3aHO 33434y AJi pepMi-cuctemi 3i
€71a6KO0I0 KOHTAKTHOIO B3a€MO/Ii€l0, ONMCAHOI0 Y€PEe3 HEANUTUBHY CTaTUCTUKY [losixpoHakoca. Y po6oTi feTaibHO
I1I0Ka3aHO OTPUMAaHHS CIiBBiTHOIIEHHS MK CTaTUCTUYHUMU IapaMeTPaMU i MapaMeTpaMu B3aeMO[lii peasibHOi
(depmi-cucremMy, BUKOPUCTOBYIOUU BipiaslbHE pO3BUMHEHHSL. Y POOOTi TAaKOX [€TaJIbHO I0KA3aHO BIJIUB
BUKOPUCTaHHA Aedopmaliii 10 y3arajbHeHHs po3noginy Gepmi, BAKOPUCTOBYIOYM HEAIUTUBHY (-€KCIIOHEHTY
[annica 3aMicTh 3BUYalHOI y BUpasi 1151 yruces 3anioBHeHHS. JlaHy mogudikaliiio 3acCToCOBaHO y ABOX MOJEJISX, SIKi
BiIPi3HSIIOTbCS MDXK CO0OOI0 Y IJIaHi BUOOPY 3MiHHOI y IIOKa3HMKY €KCIIOHEHTH, TOOTO 3MiHy ¢dakropa ['i66ca. Y
[epHIOMY BUIAJIKY Lie XiMiYHUI IOTEHLiasl, a y APYroMy O aKTMBHICTb, Y iHIIMMU CJI0BaMU, (PYTaTUBHICTD. JJeTajbHO
POS3TJISIHYTO HU3bKO- Ta BUCOKOTEMIIEPATYPHY I'PaHULli. BUBeeHO 3a1€XKHOCTI 1714 XiMiYHOTO MOTeHIialy Ta
aKTUBHOCTI Bifi TEMIIEPATYPU [JIs ABOX MOJIEJIEN SK [ TPaHMULi e TEMIIepaTypa NPSIMY€ [0 HyJIs, TaK i JJIs
BUIIAJIKY, KOJIM TEMIIEPATyPa NPAMYE 10 HECKIHYEHHOCTI. [1711 6i/b1I0i HAOYHOCTI yCi pe3yIbTaTy MiJKPiNJeHi

BiINIOBiIHMMH aHAITUMHAMU Ta YUCJIOBUMHU PO3PAaXyHKaMHU, a TAKOK PUCYHKaMU Ta TaGJINLSMU.

2. This thesis is dedicated to the study of the thermodynamics of systems of particles, which can be described by
fractional statistics that generalize the Bose-Einstein and Fermi-Dirac statistics. Abelian and non-Abelian anyons
are considered in the work. For the latter, a permutation of particles changes not only the phase, but also the wave
function itself. Two types were analyzed for the non-Abelian anyons, depending on different values of hard-core
parameter - with a soft and hard core. For the first type, a detailed description of the thermodynamics of the
system of anyons, which have, in addition to the electric charge, also a magnetic charge, has been worked out. The
study is based on the usage of the second virial coefficient and its correction. So, for the second type of anyons -
non-Abelian - the question of the second virial coefficient was investigated. The study of non-Abelian anyons is
significantly complicated by the fact that, depending on the type of the hard-core parameter, the expression for
the second virial coefficient is different. And if in the case of a hard core it has a fairly convenient form of
recording, then for a soft one it takes on a very cumbersome appearance, and therefore it is very difficult to work
with it, both analytically and numerically. Therefore, to simplify the description, it was decided to propose an
original way of expressing the relationship between the parameters of their virial coefficients and the parameters
of two-parametric fractional statistics in order to describe the system of anyons through the latter one. Obviously,
this was done taking into account the number of statistics parameters. For anyons with a hard core, non-additive
(with the Tsallis g-exponential) and incomplete modifications of Polychronakos and Haldane-Wu statistics were
used. The values of the parameters of fractional statistics were calculated, according to which anyons of this type
can be described through them. In addition to what was written above, two variants of virial expansion, which can
be found in the scientific literature, were also analyzed and compared. One of them is based on the expansion in
the equation of state in a power series of the density. Another approach is based on the expansion of the partition
function in a series by degrees of fugacity. The work presents the derivation of the relationship between both virial
coefficients. As a separate issue, the problem for a Fermi system with a weak contact interaction described by
non-additive Polychronakos statistics was solved. The work shows in detail how to obtain the relationship between
the parameters of the statistics and interaction parameters of a real Fermi system using virial expansion. The work
also shows in detail the effect of using deformation to generalize the Fermi distribution using the non-additive
Tsallis g-exponential instead of the usual one in the expression for the occupation numbers. This modification is
applied in two models, which differ from each other in terms of the choice of variable in the exponent power, that
is, the change in the Gibbs factor. In the first case, it is the chemical potential, and in the second it is the activity,
or in other words, the fugacity. The low- and high-temperature limiting cases are considered in detail. The



dependences of the chemical potential and activity on temperature are derived for two models both for the limits.
For better clarity, all results are supported by appropriate analytical and numerical calculations, as well as figures
and tables.
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