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V. BizomocTi npo gucepraniio
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1. HeniHilHi €(peKTH B HAHOCTPYKTypax 3 61M3bKO-PO3TAIOBAHUMU €HEPreTUYHUMU PiBHSMU

2. Non-linear effects in nanostrustures with closely spaced energy levels

Pedepar:

1. lnceprariisi puCBsAY€Ha TEOPETUIHOMY PO3IJIsiay edeKTUBHOCTI reHepalii fajgexkoro IY BUIIpomiHioBaHHS
HU3bKOPO3MiPHUMU HaIiBIIPOBITHUKOBAMU I€TEPOCTPYKTYPAMU Ta YJIbTPATOHKMMY METAJIEBUMU ILJIiBKAMU,
BMKOPHMCTOBYIOUYM HEJiHiMHI eekTu. Ha 6a3i cyyacHOI KBAaHTOBOI KiHETUYHOI TEOPii, TEOPETUYHO PO3IJISTHYTO
MDK30HHI, MXIIII30HHI IEpEeX0y Ta NEPEXOIY MK PO3IIEIVIEHUMU 32 CIIIHOM CTaHAMU B HAIiBIPOBiIHUKOBUX
reTePOCTPYKTYpPax, @ TAKOXK MIXKIIiZI30HH] €JIEKTPOHHI [TepPeX0X B HAITOHKMX METaJIEBUX IJIiBKax. [Ipn
IBOX4acTOTHIN Hakauli CO2 nazepoM, posrisHyTa e(eKTUBHICTb IepeTBOpeHHs cepeanboro 4 B TT,
BUIIPOMIHIOBaHHS 3MillleHUMU HAAIPATKaMu, TYHEJIbHO-3B'SI3aHMMU Ta CXOJMHKO-MOAiOHMMU KBAaHTOBUMHU SIMaMU
Ta aCUMETPUYHVMY KBAHTOBUMM SIMAMU B YJIbTPATOHKUX METAJIEBUX IUIiBKaX. JI71s1 3MillleHMX HaATPATOK, TAKOX
PO3IJIsIHyTa reHepallis pisHULEBOI FapMOHIKY Mi’K30HHMMU I€PEXOaMU IIPY ABOXKOJIIPHIN HaKadylli, a 1714
yJIbTPATOHKUX METAJIEBUX IJIiBKaX PO3IJISIHYTa MOXKJIMBICTh TI'1l KOrepeHTHOI eMicii Ipy HaJIBUIKOMY 30y KEHHI
COZ2 nazepoM. B acuMeTprUYHUX r€TEPOCTPYKTYPAX 3 PO3LIECIIJIEHUM 32 CIIIHOM CIIEKTPOM BUSIBJIEHA HASIBHICTD

edeKxTUBHOrO nepeTBopeHHs cepenuboro 4 B TT1 BunmpomMiHiOBaHHS IPpU 30BHiNIHIN Hakauli CO2 mazepom,



BMKOPHCTOBYIOYM €(EKT reHepallii pisHML€BOi FTapMOHIKM Ta IEPETBOPEHHS MiJIIMETPOBOTO B CyOMiliMETPOBE
BUIIPOMIHIOBAHHS [J151 TeHepaLlii TpeTbOi rapMOHIKU. [1711 MiDKIIIA30HHUX NE€PEXOiB B 3MIllleHUX HaATPaTKax Ta
IIEPEXO/IiB 3 IEPEBOPOTOM CIIiHy B ACUMETPUYHUX F€TEPOCTPYKTYPAX PO3IJISIHYTO BILJIMB 6araT04aCTUHKOBUX
e(eKTiB Ha JIiHIlHU} BiITYK CUCTEMU Ha 30BHillIHE TapMOHIUHE 30YIPKEHHS 3 YPaxyBaHHSIM JEeMOJISIPU3ALiiHOrO

3CYBY Ta HEJIOKAJIbHOT'O OOMIHY.

2. TDissertation is dedicated to theoretic consideration of the efficiency of far-IR generation in low-dimensional
semiconductor heterostructures and ultrathin metallic films due to non-linear effects. The interband,
intersubband and spin-flip transitions in semiconductor heterostructures and the intersubband electronic
transitions in ultrathin metallic films are considered in the framework of the modern quantum kinetic theory. The
efficiency of THz transformation of mid-IR radiation in biased superlattices, tunnel-coupled, step-like and
asymmetric quantum wells and in ultrathin metallic films has been considered under two frequencies CO2 laser
pump. The difference harmonic generations due to the interband transition for two-colour pump in a biased
superlattice, and the THz coherent emission under ultrafast excitation by CO2 laser in an ultrathin metallic film
have been considered. In asymmetric heterostructures with the spin-splitted energy spectrum, the availability of
efficient THz transformation of mid-IR radiation for CO2 laser pump by difference harmonic generation has been
demonstrated and the conversions of millimetre into submillimetre radiation due to third harmonic generation
have been considered. The influence of many-body effects, which took into account depolarisation shift and non-
local exchange, on linear response under the external harmonic excitation is considered for the cases of the
intersubband transitions in biased superlattices and of the asymmetric quantum wells.
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