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1. EleKTpOMarHiTHi BJIaCTUBOCTI €JIEKTPOH-AiPKOBYX IIPOTUCTPYMOBUX HAAIIPOBIAHYKIB 3 NipaKiBCbKUM CIIEKTPOM
HOCIIB 3apsny.

2. Electromagnetic properties of electron-hole counterflow superconductors with the Dirac spectrum of charge
carriers.

Pedepar:

1. Incepralist pUCBAYEHA TEOPETUYHOMY JOCJIIKEHHIO €JIEKTPOMAarHiTHUX BJIACTUBOCTEH JIBOIIAPOBUX
rpae€HOBUX CUCTEM i T€TEePOCTPYKTYP Ha OCHOBI TONOJIOTIYHUX i30JIITOPIB i3 €JIEKTPOH-IiPKOBUM CIIAPOBYBAaHHSIM.
BcraHoBJIEHO, 1110 €71eKTPOH-/1ipKOBe CIIapOBYBaHHS B BOIIAPOBIii rpad€HOoBIl cucTeMi NPU3BOLUTD 10 IIOBHOTO
(pu HYJIBOBI TeMIlepaTypi) 200 YaCTKOBOrO (IIPU HEHYJIbOBI TeMIIEPaTypi) IPUTHIYEHHS €KPaHyBaHHs
€JIEKTPUYHOTO I10JIs1 TOYKOBOTO 3apszy. [lependadyeHo BUHMKHEHHS! MiKiB y BiOMTTI Ta NOIJIMHAHHI
€JIEKTPOMArHiTHOI XBuUJi Ha 4yacToTi w=2D (2D — mjisinHa B KBa3iyacTUHKOBOMY crieKTpi). [lokasaHo, 10 eJ1eKTPOH-
IipKOBE CIIapOBYBaHH4 [IPU3BOJIUTD JIO PO3IIEIJIEHHS [TIOBEPXHEBOI ONITUYHOI M71a3MOHHOI TM-MOAM B IBOIIAPOBii
rpaeHoBill cucTeMi Ha [IBi TiJIKM: HU3bKOEHEPreTUYHy (cy1abo3sracaiouy, w<2D) Ta BUCOKOEHEPTeTUYHY
(cunmpHO3racaroydy, w>2D). Ha npukiagi ABomapoBoi rpadeHOBOI CUCTeMU 3'COBAHO, 10 B IPOTUCTPYMOBOMY

HAJIIPOBIIHUKY BUHMKAIOTh KOJIEKTUBHI Moy AHTiepcoHa — Boroso6oBa, IlImina Ta Kapacona — l'osgmana.



BusiBnieHo, 1110 €J1eKTPOH-ZipKOBE CIIapOBYBAHHSI OOYMOBJIIOE CYTTEBE MTOCUJIEHHS reHepallii TpeTboi TapMOHIKU.
Br3HaueHO yMOBY BUHVMKHEHHS CTaHY 3 €JIEKTPOH-IiPKOBMM CIIAPOBYBAaHHSM B F€TEPOCTPYKTYPax Ha OCHOBI
TOITOJIOTIYHOTO 130JI5ITOPA B MAarHiTHOMY I10JIi Ta 3HANJEHO TEMIIEPATYPY II€PEX0/a ra3y €JeKTPOH-IiPKOBUX Map y

Ha,HHJ'[I/IHHI/IIV/I CTaH.

2. The thesis is dedicated to the theoretical study of electromagnetic properties of double layer graphene systems
and heterostructures based on topological insulators with electron-hole pairing. It is established that the electron-
hole pairing in the double layer graphene system leads to the complete (at zero temperature) or partial (at nonzero
temperature) suppression of screening of the electrical field of a point charge. It is predicted the appearence of
peaks in reflection and absorption of an electromagnetic wave at the frequency w=2D (2D is the gap in the
quasiparticle spectrum). It is shown that the electron-hole pairing leads to splitting of the surface optical plasmon
TM-mode in the double layer graphene system into two branches: a low-energy (weakly damped, w<2D) and high-
energy (strongly damped, w>2D) ones. On the example of a double layer graphene system, it is found that the
Anderson-Bogoliubov, Schmid and Carlson-Goldman collective modes can exist in the counterflow
superconductor. It is revealed that electron-hole pairing causes a significant increase in the intensity of the third
harmonic generation. The conditions of the appearing of the state with electron-hole pairing in heterostructures
based on topological insulator in a magnetic field were determined and the temperature of transition of a gas of
electron-hole pairs into the superfluid state was found.

Jep>kaBHH peecTpaniiiHuii Homep JiP:

IIpiopuTeTHHI HanIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLilHOI AiJIBHOCTI:
ITiZcyMKH JOCTiI>KEeHHS:

ITy6sikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIPSIMOBAaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnipoBaaykeHHs pe3yJIbTaTiB AHcCepTalii:

3B'SI30K 3 HAYKOBHMH T€MaMH:

VI. BizoMocCTi mpo HayKOBOT0 KEPiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. @inp Imutpo BauecnaBoBuy

2. Fil Dmytro V.

KBasigikanis: 1. ¢.-m. 1., 01.04.02, 01.04.07
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa indpopmamnist:

IloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3HaxoO KeHHSI:



dopma By1acHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta pELl€eH3€HTIiB
OdiuiiiHi OIOHEHTH
BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:

1. Ilonyekros FOpiit MaTBiftoBrUY

2. Poluektov Yuri M.

KBasidikamis: . ¢.-m. u., 01.04.02
InenTudikarop ORCID ID: He 3acrocosyetses
JopaTrkoBa inpopmanist:

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg, 3a €IPITIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Anocrosnos Cranicnas CeprifioBud

2. Apostolov Stanislav Sergijovich

KBasigikanis: 1. ¢.-m. n., 01.04.02
InenTudikarop ORCID ID: He 3acrocosyerscs
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHSI:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTn

VIII. 3aKkJII04Hi BiZoMOCTi



BaacHe IlpizBumie Im's ITo-6aTbKOBI
TOJIOBH pajgu

BiiacHe IIpisBuie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOrO Ha 3acCimaHHi
BignoBigasbHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peeCTpallilo HayKOBOIi

OisIIBHOCTI

Tonmayos Onekcanap Bosogumuposuy

Tonmavos Onekcanap Bomogumuposuy

IOpuenko T.A.



