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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CrneKTpOCKOIlisl ABOIPOMEHEBOT0 30y IK€HHSI HalliBIIPOBiJTHUKOBUX HAHOCTPYKTYP

Ha3sBa po6oTH aHIJIilICbKOIO:

Two-beam excitation spectroscopy of semiconductor nanostructures

Pedepar yKpaiHCBKOIO:

Metonmamu GpOTO-, TEPMO-, TYHEIbHOI KOMIIOHEHT JIIOMiHECLIEHIii JOCIiI)KeHO KOMOiHOBaHUI BILJIVB
KBaHTOBOPO3MipHOTo (akTopy i (pakTOpy CTPYKTYpHOTO PO3YNOPSIKYBaHHS Ha reHepalliiiHi, TPaHCIIOPTHI i
pexkomMbiHaliliHi nponecy pisHUX CTPYKTYpHUX GopM HaHO-Si. BUsiBJIEHO iBa HOBUX MEXaHi3MU JloKasi3arii
€JIEKTPOHHUX 30y)KEHb, BJIACTUBI KDEMHiIEBUM KBAaHTOBUM TOYKaM i IpoTuHaM. JJOCIiIKeHa 3a/1e5KHICTh
e€(EeKTUBHOCTI 0’Ke-PO3CiSIHHS Bill pO3Mipy i pO3MiPHOCTi TaKUX pe4OBUH. PO3BUHYTa MOZEJIb TPAHCIIOPTY
€JIEKTPOHHUX 30y/I)KEHb B HEPETYJIIPHUX 110 TOBIIMHI KDEMHI€BUX KBAHTOBUX HUTKAX, 3 [TO3MULIH SIKOi I0SCHEHO
BIlEplIE CIIOCOTEPEKyBaHy HEMOHOTOHHICTb TEMIIEPATYPHOI 3aJI€XKHOCT] GEKKEPEeJIiBCbKOro [TOKa3HUKA 3aTyXaHHS
TYHEJIbHOI KOMIIOHEHTH JIIOMiHECLIEHILil. 3alIPOMIOHOBaHa TEOPETUYHA MOZEJIb JOBOYaCOBOi KOMIIOHEHTH
JoMiHecneHnii HaHo-Si. [TosgcHeHo npupoay NpOCTOPOBOTO P3AiJIEHHS HOCIIB 3apAly B KDEMHIEBUX KBAaHTOBUX

TOYKax i pO3MipHY 3aJI€KHICTb KBAHTOBOT'O BUXOJly BUIIPOMiHIOBaHHS.

Pedepar aHIJ1iHCBKOIO:

Combined impact of the quantum-size factor and the factor of structural disordering upon generation, transport,
and recombination processes evolving in nano-Si of various structural forms is studied by means of photo-
thermo-, and tunneling components of luminescence. Two new mechanisms of electrons’ excitation are revealed,
which are inherent to silicon quantum dots and wires. Dependence of effectiveness of the Auger scattering on size
and dimensiality of such substances is studied. A model of transport of electron excitations in undulated silicon
quantum wires is developed, with which it is firstly explained the observed non-monotonity in the temperature
dependence of the Becquerel's decay factor of the luminescence tunneling component. A theoretical model
explaining the long-term component of luminescence in nano-Si is suggested. Origin of the spatial separation of
charge carriers in silicon quantum dots, and size dependence of the quantum efficiency of radiation are
explained.5635
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