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Pedepar:

1. ¥V nuceprauiiiniii po60Ti mo6y[0BaHO MiKPOCKOITIIYHY TEOpPil0 Ha OCHOBI ePIINX IPUHIMUIIB CTATUCTUYHOI
MEXaHIKH [J1s1 ONIUCY CUCTEMH 3aPSI’KeHUX PepMi-4acTMHOK HaJl TOBEPXHEIO PiAKOTro JieJIeKTpUKa B 30BHIIIHOMY
€JIEKTPUYHOMY 110J1i 6€3 BUKOPUCTAHHS MOJEJIbHUX YSIBJIEHD [IPO NMOTEHLIaNN CUJI, IiI0UYMX HA OKPEMUN 3apsifi, HaL,
IIOBEPXHEIO 3a3HAYEHOTO JiesleKTpUKa. MeToaMKa MiIXoy BpaxoBye MOKJIUBICTb (pa30BOr0 MEepexopy 1O CTaHiB i3
IIPOCTOPOBO-HEOAHOPITHUMHU CTPYKTypaMu y 3a3HaveHill cuctemi. CopmyaboBaHO BapialiiHUI IPUHLUII, 1110
II03BOJIsIE MOOYIyBaT CUCTEMY PiBHSIHb CAMOY3TOJI)KE€HHS, SIKi OIUCYIOTh JaHy CUCTEMY 32 MOXJIUBOCTI (pa30BOr0O
[epexony A0 CTaHiB i3 IPOCTOPOBO-NEPIOAMYHMMY CTPYKTYPaMU i ITOB'A3YI0Tb OCHOBHI IIapaMeTpH ii onucy -
dYHKII0 pO3NOLiny 3apsIpKeHNX YaCTUHOK, IIOTEeHIiasl eJIeKTPUYHOTO I10J1s, TPo(isib TOBEPXHi pigkoro
IieseKTprKa. Y MeXKax 3allpOIIOHOBAHOrO MifiXoy 3000yTO BUPa3y /1Jisl PO3II0JiNy KOHLIEeHTpallii 3apsiB,
NOTEHIjajly 1 HAllpy>KEHOCTi €JIEKTPUYHOTO I10JIs1 CUCTEMHU Y BUIMAJKY MJIOCKOI TOBEPXHI PIJIKOTrO AieJeKTPUKA, 1K
1711 HEBUPOIPKEHOTO ra3y YaCTHUHOK, TAK i 3 ypaXyBaHHSIM BUXOZY 3a MeXi cTaTucTuKM bosbumMana. OTpUMaHo

YMOBY 3aCTOCOBHOCTI KBa3iKJIaCUYHOT'O OIUCY JaHOi CUCTEMU. [JOCTiIPKEHO PO3MOAia €JEKTPUYHOrO MOl CUCTEMU



i moKasaHo, o 1715 HEBUPOI)KEHOTO ra3y eJIeKTpUYHe I0JIe eKCIIOHEHLINHO CI1afia€e A0 (PiKCOBAHOTO 3HAYEHHS Y
BUIIAZIKy 3apsI’KEHOI CUCTEMHU i 3MEHIIYEThCSI 0OEPHEHO IPOIOPLIHO BiiCTaHi Bif] TIOBEpxHi JieseKTpuKa y
BUIIAJIKy KBa3iHEUTpasbHOI cucTeMu. JJocikeHo 3000yTril po30/is KOHIEeHTpallii 3apsiB i 1okasaHo, 110
BiJICTaHb BiJl [NIOBEPXHI I'eJlilo, HUXKYE SIKOI 30CEPEIKEHA NIEPEBAKHA KiJIbKICTb €JIEKTPOHIB, 32 ITOPSAKOM BEJIMYUHU
€ MIOPIBHAHOIO 3 XapaKTEPHOIO BiICTAHHIO JIOKAJIi3allii OKPEMOIO €JIEKTPOHA B OCHOBHOMY CTaHi HaJ, [IOBEPXHEIO
rejtito. Ofiep>kaHo y Mexkax 3allpOIIOHOBAHOTO MiAX0My PiBHSIHHS 171 KpUTUYHOI IOBEPXHi (pa30BOro nepexony A0
IIPOCTOPOBO-TIEPIOUYHOrO CTAHy y CUCTEMI, sIKe BU3HAYA€E 3B'I30K Mi’K KpUTUYHUMU [1apameTpaMu (pa3oBOTro
[IepPETBOPEHHS - 30BHIIIHIM €JIEKTPUYHUM TI0JIEM, TEMIIEPATYPOIO Ta KiJIbKiCTIO YaCTUHOK HaJ, OJUHUILIEIO MO
[IOBEPXHI JiesieKTpuKa. 3700yTo BUpa3 [jis apaMeTpa nopsaxky ¢aszoBoro nepeTBopeHHs - Ipodisio oBepxHi -
11067113y 3a3HaY€HOi KPUTUYHOI [1I0BEPXHI Ta 0KA3aHO, 1110 0ro BeJIMYMHA 3MiHIOETHCSI IPONOPLIITHO KBaJIpaTHOMY
KOPEHIO i3 HalIPY>XK€HOCTi 30BHILIHBOTO €JIEKTPUYHOTO N0JIs1. [TpoaHani3oBaHO 3a/1€5KHICTh XapaKTEPUCTUK CUCTEMU
B OKOJIi ()a30BOr0 [1€PETBOPEHHSI BiJ] TOBIIMHMU I1JIiBKYU PiIKOTO Ai€JIeKTPUKY, BETMYUHUA IPUTUCKYIOUOTO MOJIS I
KOHLIEHTpaLliil 3apsi/iiB HaJ, IOBEPXHELO, JOIYCTUMUX i3 TOUKU 30pYy CTIIKOCTi HOBOYTBOPEHOI HECUMETPUYHOi (aszu.
[ToxazaHo 30Kpema, 110 1Jis BiTHOCHO TOHKUX IJTiBOK JlieJIeKTpUKa iX e(peKTHUBHA TOBIIMHA CJIa0KO 3aJIe>KUTh Bif,
BEJIMYMHU IPUTUCKYIOUOTO 018, a Jiana3oH AOMNYyCTUMUX KOHLIEHTPALiil 3apsifiB HaJ, TOBEPXHEIO 3HAYHO

PO3IIMPIOETHCS Yy MOPIBHAHHI 3 BUMIaIKOM MAaCUBHOTO Ji€JIEKTPUKA.

2. The dissertation is devoted to a consistent construction of the statistical approach to the description of the of
charged fermion system above liquid dielectric surface in an external electric field and the phase transitions to
spatially periodic structures in such systems. The variation principle is formulated, which allows to obtain a system
of self-consistent equations that relates the main parameters of the system description - the distribution function
of particles, the electric field potential and the profile of liquid dielectric surface. In terms of the proposed
approach the expressions for the concentration of charges, electric field and potential, were obtained in the case
of non-degenerate gas and in the case of going beyond Boltzmann's statistics. The applicability condition for the
quasiclassical description is obtained, where going beyond the Boltzmann statistics is valid. It is shown that in the
case of charged system of charges the electric field decays exponentially to a fixed value and in the quasineutral
case the electric field decreases inversely proportional to the distance from the dielectric surface. The obtained
concentration distribution of charges shows that the dominant part of electrons are located below the distance
from the helium surface, which is comparable to the distance of a single electron the localization in the ground
state above the helium surface. The phase transition critical surface depending on external electric field,
temperature and the number of fermions above the dielectric surface area unit is obtained for the system of one-
period structures. The order parameter of the considered phase transition being the amplitude of one-period
perturbation of the liquid dielectric surface near the critical surface is obtained. It obtained order parameeter has
a square root dependence on the external clamping field. In terms of the proposed approach, the equilibrium state
of the electrons above a thin helium film in a quasineutral case is researched. It is shown that the available number
of electrons per helium surface area unit is substantially larger than the corresponding value in the case of massive
helium. It is shown that for thin helium films and large electron number above the surface area unit , their
thickness does not change significantly with the further electron number growth. The possibility of periodic
structures appering in such systems is shown.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTEeTHUI HAIIPSIM iHHOBaLilHOI AiJIBHOCTI:
ITiZcyMKH JOCTiI>KEeHHS:

Iy6sikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:



ConuiasIbHO-€KOHOMIYHA CIIPSIMOBaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCEpPTalLii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA/KEPiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Cirocapenko FOpii1 Bikroposuy

2. Slyusarenko Yuriy Viktorovych

KBasidikanis: n.¢.-m.u., 01.04.02
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indopmamist:

IloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasitiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. SImnonbpcekuil Banepiit OnexcannpoBud

2. SiMnonbepkuil Banepinn OnekcangpoBuy
KBasidikamis: 1.¢p.-m.1., 01.04.02, 01.04.07
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa inHdpopmamuist:

IloBHe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma ByracHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs



BiacHe IIpizBuie Im'sa I1o-6aThKOBI:
1. flnoBcbKkUM Bonogumup Bosogumuposruy

2. SlnoBcpKU Bosiogumup Bonogumuposuy
KBasmigikanis: n1.¢.-m.H., 01.04.02
Imentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdopmamist:

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3ak1104Hi BiZOMOCTI
BaacHe IlpizBuiie Im's ITo-6aTbKOBI

TOJIOBH pajgu

Biiacue IIpizBuie Im'sa I1o-6aTbKOBi

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUI 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

CimocapeHko [Opiit Bikroposuy

CnrocapeHko Opiit BiktopoBuy

IOpuenko T.A.



