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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. MarHiToonTryHi Ta 6araTo4acTUHKOBI SIBUILA B FeTEPOCTPYKTYPax Ha OCHOBI KBAaHTOBUX sIM InGaAs 3 6JIU3bKUMU

OO0 KPUTUYHUX HIMDUHAMU

2. Magnetooptical and many-body phenomena in heterostructures based on InGaAs quantum wells possessing
close to the critical widths

Pedepar:

1. O6'eKT BOCIiIKEHHS: ICEBIOMOPQHI MOLyJIbOBAHO JIETOBaHi reTepocTpyKTypu AlGaAs/InGaAs/GaAs i3
KBaHTOBUMHU siMamu InGaAs. MeTa po60Tu: BcebiuHe IocinKeHHs] KBaHTOBOrO KaHany InGaAs, mupuHa sIKOTo €
MEHIIOIO Bifl KpUTUYHOTO 3HaUYeHHs. MeTonu nocimKkeHHs: GOTOMOMiHeCHeHIlisl, MarHiToJIIOMiHeCIIeHIIis,
KoMbiHalliliHe po3ciloBaHHS CBiTJa, ONTUYHE AETEKTyBaHHSI KBAHTOBUX OCLUJISLN iHTEHCUBHOCTI
¢doTtomominecneHLii B MarHiTHoMy nosii. [TokazaHo, 110 MexaHi3mM BUITPOMIHIOBAJIbHOI peKOMOiHallii 3MiHIOETBCS Bif,
€KCUTOHOIIOIIGHOTO J10 30Ha-30HHOTO MPY 3MEHIIeHH] IIMPUHY KBAHTOBOI IMU HIDKYE KDUTUYHOTO 3HAYEHHSI.
BcTaHoBJIEHO, 1110 iCHYe iHTepBaJl MKUPUH KBAaHTOBOI siMU (12 - 20 HM), B IKOMY $SIKiCTb KBAHTOBOT'O KaHaJIy [JIsl JAHUX
reTepPOCTPYKTYP € IPOTrHO30BaHOI0. 3HANIEHO HOBI OCOOJIMBOCTI NPOSIBY 6araTOYaCTMHKOBUX SBUIL Y KBAHTOBUX
SIMax 3 BUCOKOIO T'YCTHMHOIO JBOBUMiPHOTO €JIEKTPOHHOTO rady. Onep>kaHi pe3ybTaTh MOXYTb OyTH BUKOPUCTaHI
L7151 BOOCKOHAJIEHHS TEXHOJIOTII BUPOIyBaHHS loBeplIeHuX reTepocTpyKTyp AlGaAs/InGaAs/GaAs Ta MeTOB ix



HEPYNHIBHOTO KOHTPOJIIO.

2. Object of investigation - pseudomorphic modulation-doped AlGaAs /InGaAs/GaAs heterostructures with InGaAs
quantum wells. Goal of thesis - overall investigation of InGaAs quantum channel of under critical layer thickness.
Investigation methods - photoluminescence, magnetoluminescence, Raman scattering, optical detection of
quantum oscillations of photoluminescence intensity in magnetic field. It is shown that the mechanism of radiative
recombination changes from excitonic-like to band-to-band under decrease of quantum well width below the
critical value. It is established that there exists the interval of quantum well width (12 - 20 nm) where the quantum
well quality preserves predictable for the given heterostructures. New peculiarities of behavior of many-body
phenomena are found in quantum wells with high density two-dimensional electron gas. The results obtained can
be used for improvement of technology of perfect AlGaAs/InGaAs/GaAs heterostructures growth and their
nondestructive testing.
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