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1. JlokanisoBaHi i JeJ10Kai30BaHi CTaHU Ta €(EKTU Mi’KYaCTUHKOBUX B3a€MOIill B HU3bKOCUMETPUYHUX

HaIiBIPOBIZHUKOBUX KPUCTAIAX

2. Localized and delocalized states and effects of interparticle interactions in low-symmetry semiconducting
crystals

Pedepar:

1. Y puceprauii npencTasiieHi pe3ybTaTi KOMIJIEKCHOTO JOCTiIXeHHs! GyHIaMEeHTalbHUX XapaKTePUCTUK
HU3bKOCMMETPUYHMX KPUCTAJIiB 3 BAKOPMCTAaHHSM CYy4aCHUX METO/IB PO3PaXyHKY 30HHOI CTPYKTYpHU Ta TEOPETUKO-
IpYIHOBUX METOMIB. Y KpucTali In4Se3 115 HOCIIB 3apsay BUSBIEHO HECTAHIAPTHUH 3aKOH IUCIIEPCii 3
HU3bKOEHEPreTUYHOIO HenapabosiiuHicTIo. JJocaimxkeHo ii Hacaiaku ajs QisM4HUX TapaMeTpPiB Ta HOBUX €(EKTIB
(mikonoAmi6HOI T'yCTUHM CTaHiB, SIKa IPUBOLUTD [0 CUJIbHOI €IeKTPOH-POHOHHOI B3a€MO/Iii i yTBOPEHHIO 3apsi0BOi
HEOJIHOPITHOCTi - KOH/I€HCOHIB, aHOMaIbHOTO Kpalo NMoryinHaHH B In4Se3, aHoManbHOI aHi30Tporii epeKTUBHUX
Mmac B InSe, peanizauii n11a3MoBO-eJ€KTPUYHOTrO ePeKTy B In4Se3). BuB4eHO BIIJIMB JOMILIOK BIIPOBAIPKEHHS Ta
3CyBHUX JepopMallill Ha eHepreTUyHi CTaHU B lIApyBaTUX KpUCTaax. [IpoBeneHi pyHmaMmeHTanbHi JOCIiIKEeHHS 3i

CTBOPEHHS HOBUX (PYHKLIIOHAJIbHUX MaTepiasiB 3 KepoBaHUMU Qi3MUHUMU NTapaMeTpaMu (TBEPAUX PO3UMHIB TUILY



Cd0.5Zn0.5Sb Ta kpucrany Hg3TeCl4)

2. The thesis presents results of the complex investigations of the fundamental characteristics for the low-
symmetry semiconductors with using the modern methods of band structure calculations and group-theoretical
methods. A nonstandart dispersion law with a low-energy non-parabolicity for charge carriers has been obtained
for the layered In4Se3 crystal. The consequences of non-parabolicity of dispersion law are studied for physical
parameters and manifestation of new effects in strogly anisotropic crystals (peak-like density of states which leads
to the strong electron-phonon interaction and the creation of the charge inhomogeneity (condenson states), the
anomaly of fundamental absorption edge in In4Se3; the anomalous anisotropy of the effective masses in the
layered InSe crystal; the realization of plasma-electric effect in In4Se3). It has been investigated the influences of
the intercalated impurities and the shear strains on the energy structure of the layered crystal. The fundamental
investigations on the formation of new functional low-symmetry materials with the controlled physical parameters
were carried out (the solid solutions of Cd0.5Zn0.5Sb and the Hg3TeCl4 crystal).
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