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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHyHHUX pyOpHK: 29.19.31

Tema gucepranii:

1. Oco6aMBOCTi epeHocy 3apsiay B HU3bKOBUMiPHUX F€TEPOCTPYKTYPax Ha OCHOBI criosyk A3B5

2. Charge transport features in low-dimensional heterostructures based on A3B5 compounds

Pedepar:

1. B po6oTi npencTaBieHo pe3yabTaTh KOMIJIEKCHUX JOCIIiIKEHb IIPOLIECiB [IepeHOoCY 3apsly Y HU3bKOBUMIPHUX
reTepoCTPYKTyPax Ha OCHOBI criosiyk A3B5. JJoCiIKyOTbCsl KBAaHTOBI SIMU Ha OCHOBI retepo napu Al(Ga)As/GaAs Ta
CHACTEMU CaMOBIIOPSIIKOBAHMX KBAHTOBUX TOYOK INAS y pi3HMX MaTpuLsX. SIK FOJIOBHI METOY, B POOOTI
BUKOPUCTOBYIOThCSI BUMipu BAX Ta BOX nipu Hu3bkux remneparypax (1o 30 MK), y cuyibHMX MarHiTHUX nmoJisx (o 10
T) Ta BUMipu QOTOBIIIyKy y LINPOKOMY CIIEKTPaJIbHOMY Jiania3oHi. [1j1s1 pe30HaHCHO TYHEJIbHUX CTPYKTYP
BM3HAYEHO BiTHOCHUI BKJIaZ, 10 (OTOCTPYMY SIK HOCIiB, IPSIMO iH)KEKTOBAHMX CBITJIOM y KBAaHTOBY SIMY, TaK i HOCIiB,
10 TYHEJI0ITh B KSI 3 akymysisinifiHOro mapy. BCcTaHOB/IEHO KOMITJIEKCHUI XapakTep GOTOBIAryKy B iHGpauepBoHiil
0071aCTi CIIeKTpa, 3yMOBJIEHUI PI3HUMU MeXaHi3MaMu 30yI’)KeHHsI eJIeKTPOHHO-IipKoBuX nap. [TobynoBaHa
TE€OpeTUYHA MOJIeJIb €JIEKTPUYHO-1HIyKOBAHOI HaATPaTKH, CTBOPEHOI CUCTEMOIO rpebiHyacTux [10TKi-KOHTAKTiB.
PesynbTaty po3paxyHKiB MiATBEPIKEHI EKCIIEPUMEHTAILHO. 3allpPOIIOHOBAHO P-i-N Ai0[1 Y AKOCTi CIIEKTPOMETpPa

IJ151 OCJIiZPKEHHS] €HepreTUYHOI CTPYKTYPU KBAHTOBUX TOYOK. MeTOo/, 3aCTOCOBAHO JJ1s1 LOCIIiI>KEHHSI SIK



€JIEKTPOHHUX, TaK i AipkoBux cTaiB InAs KT y maTpunsix GaAs ta AlAs. BusiBneHo, mo y cTpykrypax 3 KT 3a
PaxyHOK eeKTiB HaKOIIMYeHHS 3apsiy MOXYTh BUHHMKATU CTPYMOBI 6icTabinbHoCTi. [TokazaHo, mo y p-i-n

CTPYKTYPpI, o mictuts i KA i KT, Mo>xsivBe yTBOpeHHs 6icTabinibHOCTEN SIK S- Tak i Z-TuIty.

2. Complex investigations of charge transfer properties in low-dimensional heterostructures, based on A3B5
compounds have been presented. Al(Ga)As/GaAs quantum wells and systems of self-organizing InAs quantum dots
have been investigated. Low-temperature (down to 30 mK) and high magnetic field (up to 10 T) current-voltage
and capacitance-voltage measurements as well as photoresponse measurements have been used as main
experimental technique. For resonance tunneling diodes a relative contribution to photocurrent from different
recombination mechanisms has been considered. Role of photocarriers, directly excited in the quantum well and
ones, tunneled from accumulation layer has been clarified. In infrared region of spectrum an importance of
contribution from carriers in accumulation layer has been revealed. Investigation of resonant tunneling effect in
periodically modulated electrical field created by a system of interlocked finger contacts has been presented.
Theoretical model of electric field distribution has been built and verified experimentally. p-i-n diode has been
proposed as effective quantum dot spectrometer. Presented method has been used for investigation of electron
and hole states of InAs quantum dots in different matrixes. Current bistabilities have been revealed in structures
that contain InAs quantum dots. Both Z- and S- shaped behavior has been demonstrated in p-i-n diode with QD
and QW in i-region. The effect has been explained by bipolar charge accumulation effects.
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