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Koau TemaTHyHHUX pyOpHK: 29.19.31
Tema gucepranii:

1. OnTiyHi i CTPYKTYpHO-MOP(OJIOTiYHI BACTUBOCTI HU3bKOPO3MIPHUX CTPYKTYP Ha OCHOBI HaMiBIPOBiAHUKIB A3B5
i A2B6

2. Optical and structural-morphological properties of low-dimensional structures based on A3B5 and A2B6
semiconductors

Pedepar:

1. Incepraliio NpUCBSYE€HO BUPIlIEHHIO IPO6JIEMU B3a€MO3B'SI3KYy MK CTPYKTYPHO-MOP()OJIOTIYHUMHU i ONTUYHUMUA
BJIACTMBOCTSIMU HU3bKOPO3MiPHUX CTPYKTYp Ha OCHOBI HamiBIpoBinHUKIB A3B5 i A2B6. 3'scoBaHO 3aKOHOMIpHOCTI
IIPOLIECY 3aPOPKEHHS Ta JIATEPAJIbHOTO BIIOPSIKYBaHHS KBAHTOBUX TOUOK (HAHOOCTPIBLIiB) i KBAHTOBUX HUTOK,
OTPUMaHMX Ha OCHOBI IIPOLIECIB CaMOOpraHisallii y Halpy>KeHUX reTepOCTPYyKTypax. [lokasaHo, 1[0 Ha paHHIX
cragisx ocamkenHs (In,Ga)As /GaAs (CdSe /ZnSe) reTepoCTPyKTyp YTBOPIOEThCs 2D map, SKuil BKIII04ae
BHYTPIIIHBOIIAPOBI NJIOCKi HAHOOCTPIiBL, 36aradeHi In (Cd), 1110 06yMOBIEHO aHOMaJIBHO iHTEHCUBHOIO
IepopMmaLiliHO-CTUMYJIbOBAHOIO iHTEPAM(Y3i€lo Ta Cerperauielo aTOMiB y HallpyK€HUX F€TEPOCTPYKTYpax.
3'sCOBaHO OCHOBHI 3aKOHOMIPHOCTI BIIJIUBY BUCOKUX I'PaJlieHTHUX I10JIiB aHI30TPOIIHUX HAIIPYKEHb Y

HaHOCTPYKTypax Ha [IPOCTOPOBE BIIOPSIKYBAaHHS, IOKPAIIEHHS OJHOPIAHOCTI pO3MipiB Ta ONITUYHY aHi30TPOIiI0



BUIIPOMIHIOBaHHS KBAHTOBMX TOYOK Ta HUTOK. BUSIBJIEHO Ta [OCJIiI>KEHO BILJIMB KOMIIOHEHTHOI HEOJHOPIHOCTI Ta
CTPYKTYpPHUX JeeKTiB Ha BUIIPOMiHIOBaJIbHY peKOMOiHal{l0 HOCIIB 3apsy, eKCUTOH-(QOHOHHY B3a€EMO/IIIO,
(OHOHHI 30y/I>)KEHHSI, aHTUCTOKCOBE BUIIPOMIHIOBAaHHS Y HAHOOCTPIBLSIX. 3'COBAHO BILJIMB IacKBallii 06ipBaHUX
[TIOBEPXHEBUX 3B'A3KiB Y HAHOKPUCTAJIAX, CUHTE30BaHVX XiMiYHMU METOJAMU, Ha iX BUIIPOMIHIOBAJILHY
pekombinaio. 115 InAs /AlSb HAaHOCTPYKTYp BUSIBJIEHO BILIMB TUITy iHTepQelicy Ha KOHLEHTPALllilo, PyXJIuBicTb 2D
esieKTpoHiB B InAs K4 Ta mixninzonHi LO-QpoHOH-111a3MOHHI 30y I>KEHHSI.

2. The thesis is devoted to solving the problem of interrelations between structural-morphological and optical
properties of low-dimensional structures based on A3B5 and A2B6 semiconductors. We ascertained the
regularities of processes responsible for nucleation and lateral ordering the quantum dots (nanoislands) as well as
quantum wires prepared using self-assembling in strained heterostructures. It is shown that the early stages of
(In,Ga)As/GaAs (CdSe/ZnSe) heterostructure deposition are characterized by creation of 2D layer that contains
interlayer plain nanoislands enriched with In (Cd), which is caused by abnormally intense deformation-enhanced
interdiffusion and segregation of atoms in these strained heterostructures. Also, we ascertained the main
regularities inherent to the influence of high gradient fields of anisotropic strains in the nanostructures on spatial
ordering, improvement in size homogeneity as well as optical anisotropy of emission from quantum dots and wires.
We found and studied the effects of component non-homogeneity and structural defects on radiative
recombination of charge carriers, exciton-phonon interaction, phonon excitations, anti-Stokes emission in
nanoislands. We studied also the influence of passivation of broken surface bonds in nanocrystals synthesized by
chemical methods on their radiative recombination. In InAs /AlSb nanostructures, we reveal the effect of the
interface type on the concentration, mobility of 2D electrons InAs QDs as well as intersubband LO-phonon
plasmon excitations.
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