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Pedepar:

1. B pucepTanii HaBesieHi pe3yIbTaT eKCIIEPUMEHTATbHUX OCIiIKeHb €(PeKTiB 30HHOI CTPYKTYPH B ITpoOILeccax
PO3CisIHHS, HeJliHINHOI pedpakLiii i IOrJIMHAHHS CBiT/Ia, IOB'SI3aHUX i3 BIIBHUMU HOCISIMU 3apsify B
HaMiBIPOBiIHMKAX 3 BUPOAKEHUM i 6araTogoJMHHUM CIIEKTPOM. JIJ1s1 HaliBIPOBiJHYKIB 3 BUPOAKEHOIO BaJIEHTHOIO
30HOIO BIIEpIle BUSIBJIEHUI HOBUIA, epe0a4eHNil paHille TeOPETUYHO, MEXaHi3M HEEKPAHOBAHOTO
O/IHOYACTHMHKOBOT'O PO3CisIHHS CBiTJIa ipKaMy Ta He3BUYHA (HEKOPEeHEeBa) 3aJ1eKHICTh 1171a3MOBOi 4aCTOTH AipOK Bif
iX KOHLIEHTpallii i aCMMETPUYHICTb JIiHii [17Ia3MOBOT0 PO3CiSIHHS CBITJIa, IPUPOJA SIKUX IIOSICHEHA BKJIAZIOM B
IieJIEKTPUYHY [IPOHUKHICTb KPUCTAJly IIEPEXOAIB MIX IiA30HaMU JIETKYMX i BAXKKUX IipOK. BUSABIEHO psj HOBUX
edeKTiB B pO3Cil0BaHHi CBiTJIa IpU MPYXKHIN 0JHOOCHIN nedopmarnii HaniBIpoBigHYKIB: KOMOiHaLiliHe po3cisHHS [Y
CBITJIa, 1JO [1OB'SI3aHe 3 [IepeX0iaMU JIipOK MiX po3lienneHuMu fedopMaliielo eKCTpeMyMaMy BaJIeHTHUX ITiJj30H,
301/IbLIIEHHS J1a3MOBOI YaCTOTH 11 3MEHIIEHHS aCUMETPIi I71a3MOBOi JIiHii. Biepie BUBY4EHO BIJIMB BUPOIPKEHHS |
6araTol0JIMHHOCTI EHEPTreTUYHOTO CIIEKTPY Ha MTPOLIeCH MOTJIMHAHHS Ta 3aJIOMJIEHHS CBIiTJIa B yMOBaX CUJILHOTO

PO3irpiBy HOCIIB y 110JIi CBiTJIOBOI XBUJIi. BUSIBJI€H] HEJTIHIMHICTD NOTJIMHAHHSA CBITJIA NIPU NPSIMUAX MIDKITII30HHUX



OINTUYHMX [IEPEX0JAX B HAMIBIIPOBIJHUKAX 3 BUPOIPKEHOI BAJIEHTHOO 30HOI0, HEJIHIVHI ONTUYHI S1BUIA B
6araTo0JIMHHUX HAIIBIPOBIIHMKAX (AaHI30TPOIIis 1 HeMiHIAHICTh NOIIMHAHHS iHTeHCHBHOrO [Y BUIPOMiHIOBaHHS
CO2-nasepa, HaBefEeHi CBITJIOM SIBULIA [1OABIIIHOTO IPOMEHE3aIOMJIEHHSI Ta YOTUPUXBUIILOBOI B3aeMOi), sIKi
IIOSICHEHI ITE€PEPO3IOAIJIOM ,IapsYMX" €JIEKTPOHIB MK €KBiBaJIEHTHUMU JOJIMHAMU. JIJ151 HOBXXWHU XBUJIi CBIiTJIa
?=10,6 mxm Ta Temneparyp 300 K i 80 K Bu3HayeHa KOHCTaHTa HEJIIHIMHOCTI TPETLOTO MOPAAKY. Po3paxoBaHi 1 n-
Ge 3a71e>KHOCTI KOHCTAaHTY HEJIHIMHOCTI Bifi KOHIIEHTpAllii BiIbHUX €JIEKTPOHIB, TEMIIEPATYPU KPUCTAITY, NOBKUHU

xBuiii Y cBitsa.

2. The thesis presents results of investigation of the effects caused by the band structure in the processes of
scattering and non-linear reflection and absorption of light that are related to the free carriers in semiconductors
with the degenerate and multi-valley spectrum. For the semiconductors with a degenerate valence band there
have been found for the first time a new effect predicted earlier theoretically and consisting in non-screened
single-particle light scattering by holes, unusual (non-root like) dependence of the plasma frequency of holes on
their concentration, and asymmetric shape of the plasma light scattering line. Their nature is explained by
contribution of transitions between the subbands of light and heavy holes into the crystal permittivity. A number
of new effects in the light scattering under the conditions of elastic uniaxial deformation of semiconductors has
been found: the Raman IR light scattering connected with transitions of holes between the valence band extrema
split by deformation, an increase of the plasma frequency and decrease of asymmetry of the plasma line. For the
first time, an influence of a degenerate and multi-valley energy spectrum on the processes of light absorption and
refraction under the conditions of strong heating of carriers by a light wave field has been studied. There have
been found non-linearity of light absorption at the direct intersubband optical transitions in the semiconductors
with the degenerate valence band, various non-linear optical phenomena in the multi-valley semiconductors
(anisotropy and non-linearity of absorption of an intense IR radiation of a CO2 laser, the birefringence and four-
wave interaction phenomena induced by light). They have been explained by redistribution of "hot" electrons
among equivalent valleys. For this light wavelength and temperatures of 300 and 80 K the third order non-linearity
constant has been determined. The dependencies of the non-linearity constant on the free electron concentration,
crystal temperature and IRlight wavelength, calculated for n-Ge have been presented.
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