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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. ocaimxeHHs 30yI)KeHb €JIEKTPOHHOTO ra3dy B KpUCTaIax F€PMaHilo METOIOM HEIIPYKHOTO PO3CisIHHS CBiT/Ia

2. Investigation of electron gas excitations in the crystals of germanium by inelastic light scattering

Pedepar:

1. O6'eKT moCHimKeHb: HEEKPAaHOBAaHI OJJHOUYACTUHKOBI Ta KOJIEKTUBHI 30y I)K€HHSI BiJIbHUX HOCIIB 3apsiy i pO3CisHHS
HUMU CBiTJIa B HeJleOpMOBaHUX Ta HarpaBaeHO-IedOopMOBaHUX KpucTanax p-Ge. Merta: fociimkeHHs
0CO0IMBOCTEN OJJHOYACTUHKOBHUX Ta KOJIEKTUBHUX 30YPKEHD BiJIbBHUX HOCIIB B KDUCTAJ/IAX 3 BUPOIPKEHUM
€HEpPreTU4YHMM CIIEKTPOM HOCIiB. MeTonu HOCigKeHb: BUMIPIOBAHHS CIIEKTPIB Ta MOJISIPU3ALIMHUX BJIACTUBOCTEN
HeTpy>KHO-po3cisiHoro IY-cBiTsia, BUMipu e1eKTpOoIIpoBigHOCTI Ta edekTy XoJia, YMucoBi po3paxyHku. OCHOBHi
pesynbTaTu: EXcliepuMeHTanbHO NigTBEPI)KEHO iCHYBaHHS B KPUCTAJaxX i3 BUPOI)KEHNM €HEPreTUYHUM CIIEKTPOM
HOBOTO TUITy HEEKPAaHOBAaHMX OJHOYACTUHKOBUX 30yIPKEHb HOCIiB - (pJIyKTyalill IOBHOTO MOMEHTY HOCIIB.
BusBieHo HeCTaHIAPTHUI XapaKTep KOHLEHTPALiMHOI 3aJIEXKHOCT] YaCTOTH IMJIa3MOHIB Ta aCUMETPisl CMyTU
po3cisiHHSI HUMU cBiTsa B p-Ge. [TokazaHo, 110 11€ 06YMOBJIEHO BHECKOM NI€PEXOIiB HOCiiB MXK BUPOIPKEHUMU
nifI30HaMU B [lieJIEKTPUYHY IPOHMKHICTb KpUCTasa. BusBieHo i JocifkeHo KoMbiHalliliHe po3cigHHs [Y-cBiTia
IIpY Nepexoax HOCIiB MixX po3iienyieHMMU OJHOOCbOBAM TUCKOM BaJIEHTHUMU MiJ30HaMU (106IM3Y ix

€KCTPEMYMiB), Ta 3MiHy 4aCTOTH I1JIa3MOHIB B HanpaBjieHo-aedpopmoBaHoMy p-Ge.



2. Object of investigation: excitations of free carriers and light scattering in uncompressed and uniaxially
compressed crystals of p-Ge. Aim: to study the feature of unscreened single-particle and collective excitations in
crystals with degenerate energy spectrum of carriers. Methods: measurements of spectra and polarization
properties of inelastic light scattering, electroconductivity and Hall effect, numerical computation. Main results:
experimental confirmation for the existing of new type of unscreened single-particle excitation in the crystals with
degenerate energy spectrum of carriers, namely fluctuations of total momentum of carriers, has been obtained.
The non-standard character of plasma frequency dependence on carrier concentration and assymmetrical shape
of plasmon line have been founded. It was shown that this features are caused by intersubband transitions of
carriers. Infrared Raman scattering due to the intersubband transitions between decoupled subbands in uniaxially
crystals of p-Ge hasbeen studied and the change of the plasmon frequency under a uniaxially stress was observed.
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