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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHyHHUX pyOpHK: 29.19.31

Tema gucepranii:
1. B3aeMoisl I1'€30€JIEKTPUYHUX MOJIIB i3 ABOBUMIPHUM €JIEKTPOHHUM ra3oM y cucteMi pesoHarop LiNbO3 -

IapyBaTWi HaMliBIPOBiIHUK

2. Interactions of piezoelectric fields with a two-dimensional electron gas in a "LiNbO3 - layered semiconductor"
resonator

Pedepar:

1. lucepranist IpUCBA4Y€HA TEOPETUYHOMY Ta €KCIIEPMMEHTAIbBHOMY BUBYEHHIO €(DEKTIB B3aeMO/Iii HOCIiB 3apsy 3
I1'€30€JIEKTPUYHUMMU TI0JISIMU, TEHEPOBAHMMU €JIEKTPOIIPYKHMMHY KOJIMBAaHHSIMU B IAPYyBATUX CTPYKTYpaXxX TUILY
I'e30es1eKTpUYHUI pe3oHaTop LiINDO3 - HaniBIpoBiHUKOBA FeTEPOCTPYKTYpa. B po6OTi 3aniporIoHOBaHO
(dyHKULiOHAJ i cXxeMy BUOOPY 6a3MCHUX (PYHKLi 1J1s1 BpAXyBaHHS FPAaHUYHUX YMOB KOB3KOT'O YU JKOPCTKOTO
aKyCTMYHOTO KOHTAKTY IIPY MOJIEJIIOBAHHI €JIEKTPOINPYKHUX KOJIMBAHb CTPYKTYPH I1'€30€JIEKTPUK - HAIiBIIPOBITHUK
B pPaMKax BapialiiiHoro merony Peses - Pitia. TeopeTudHO Ta €eKCIIepUMEHTAJIbHO I10Ka3aHo, 110 IIpU
€JIEKTPOIPYKHUX KOJIMBAHHAX B JOCIIAKYBaHil CTPYKTYPi, TAHT€HLIia/IbHI BiTHOCHO IPaHULi IIOA1IY CKJIa[OBI
BEKTOPA HAIIPYKEHOCTI IT'€30€JIEKTPUYHUX MO0JIiB IPU3BOIATD 110 IEPEPO3IOAINY HOCIIB 3apAly B IIJIOMWIMHI

KBAHTOBOI SIMU Y BiJJITOBiTHOCTI 3 TPOCTOPOBYM PO3MOAIJIIOM IT'€30€JIEKTPUYHOrO MOTEHIIialy, IO IPOSIBISIETLCS B



Mopnu@ikauii criekTpiB i IPOCTOPOBUX PO3MNOLiNiB PpOTOMOMIHECHEHIIii. B pO60Ti TAKOXX €KCIIEPMMEHTAJILHO
[IOKa3aHo, 10 HOPMaJibHa 10 IPaHulli Oy CKJIal0Ba BEKTOPA I1'€30€JIEKTPUYHOTO I10JI1 CTUMYJIIOE IIPOLECH

BEPTUKAJILHOTO [IEPEHECEHHS 3aPsly BHACIILOK TYHEJILHUX MEXaHi3MiB.

2. Thesis is devoted to theoretical and experimental studies of interaction between a charge carriers and
piezoelectric fields generated by electroelastic vibrations in a sandwich structure, including the piezoelectric
resonator LiNbO3 and low-dimensional semiconductor heterostructure. A functional and set of trial functions for
the account of the rigid and slippery boundary conditions in a vibrating piezoelectric layered structure based on
the Rayleigh-Ritz method is presented. It is shown, both theoretically and experimentally, that tangential
components of a piezoelectric field lead to redistribution of charge carriers in the plane of a quantum well, which
follow the piezoelectric potential distribution and to changes of the spectral and spatial distributions of the
quantum well photoluminescence. It is also shown that the normal component of a piezoelectric field stimulates
the perpendicular charge transport processes in the structure LiNbO3- semiconductor heterostructure due to
tunneling mechanisms.
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