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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PyOPHK: 29.31.21

Tema guceprauii:
1. OnTuyHi CeKTpH i gucriepcis eleMeHTapHUX 30yI)KeHb Y TeTparoHaJbHUX POTPOIIHUX KPUCTaJIax Ta

(opMyBaHHSI HAHOYACTUHOK c1loyK AIIBV2 ta AIIBV4 B Lie0liTHUX MaTPULSIX

2. Optical spectra and dispersion of elementary excitations in tetragonal gyrotropic crystals and formation of
nanoparticles of AIIBV2 and AIIBV4 compounds in zeolite matrix.

Pedepar:

1. Incepraiiiio NpUCBSYE€HO KOMIVIEKCHOMY JOCJIiIDKEHHIO ONITUYHUX CIIEKTPiB €EKCUTOH-(QOHOHHHUX Ta
KOJIMBAJIbHUX [I€PEXO/IiB Y TETPAroHaJbHUX ripOTPOIIHUX KPUCTajaX, 30KPEMA, y TETParoHaJbHUX KpUcTanax ZnP2,
CdP2 ta TeO2, a TakOX po3poOLi METOAUKN CTBOPEHHSI HAHOYACTUHOK CIOJIyK AIIBV2 ta AIIBV4 B eosiTHUX
MaTpULSX. SIK pe3ysbTaT, 34 ICHEHO CUHTe3 CIOJNyK Tuny AlIBV2, BUpOIEeHO MOHOKPUCTANM TETPAaroHaJIbHUAX
nrdocdinis UMHKY i KagMilo, BUMIpSHO iX cieKTpy (GOTOIOMIHECeHllii, KpailoBOro IOIJIMHAHHS Ta
KOMOiHali1HOTO po3CisiHH cBiTya. Bynu ogep>kaHi HaHOpo3MipHi yactuHku ZnP2, CdP2, CdP4 Ta ZnAs2 'y
LeoJliTHUX MaTpulsix Na-X 3 razoBoi ¢pazu. MeTo10M NPOEKTUBHUX NPEICTAaBIEHb BUKOHAHO CUMETPIliHUI aHai3

IIpaBuUJI BiIOOPY AJ1s1 eKCUTOH-(OHOHHUX Ta ABOPOHOHHUX IIE€PEXOiB y KpUCTaax, sKi HajexXaTh 10 Kjacy 422, Ta



0yJ10 BU3HAYEHO KiJIbKiCTb HEHYJIbOBUX KOMIIOHEHT iMITyJIbCY Ta KiJIbKiCTb HEHYJIbOBUX KOMIIOHEHT TE€H30Pa
obepHeHoi epeKTUBHOI MacH B yCiX TOUKaxX BUCOKOI cuMeTpii Ha rpaHuli 30Hu bpinnyeHna. Ha ocHOBI 1jux
PO3paxyHKiB 6yJ10 3p006JieHO IPUMYIIEHHS], 110 MiHIMyM 30HM NIPOBiIHOCTI B KpucTanax ? ZnP2 ta CdP2
3HAXOJUTHCS 11063y TOYKM M. Briepiie MeTojoM IIPOeKTUBHUX IIPeCTaBlIeHb Ta METOLOM OIlepaTopa
[IPOEKTYBaHHS PO3IJISHYTO MipOTPOIIiI0 B KpucTasnax cuMeTpii P41212 ta P43212 Ta 3anpornoHOBaHO MOSICHEHHS
LMPKYJISPHOTO AMXPOi3My B KOMOiHAl[iIHHOMY PO3CisIHHI CBiTJIa.

2. Thesis contains results of comprehensive investigations of optical spectra of exciton-phonon and two phonon
transitions in tetragonal girotropic crystals ZnP2, CdP2 and TeO2, and also development of a technique of creation
nanoparticles of AIIBV2 and AIIBV4 compounds in zeolite matrix. The compounds AIIBV2, were synthesized and
monocrystals ?-ZnP2 and CdP2 were grown; their photoluminescence, absorption and Raman spectra are
measured. The nanoparticles ZnP2, CdP2, CdP4 and ZnAs2 were obtained in zeolite matrixes Na-X from a gas
phase. Method of projective representations were used to determine selection rules for exciton-phonon and two
phonon transitions; the number of nonzero components of momentum and number nonzero components of
inverse effective mass tensor in all high symmetry points in crystals which belong to point group 422. On the basis
of these calculations it was assumed that a minimum of a conducting band in crystals ?-ZnP2 and CdP2 is in a
vicinity of point M. Also interpretation of twophonon spectrum of parapellurite is suggested. For the first time
methods of projective representations and projective operator were applied to concideration gyrotropy in crystals
of symmetry P41212 and P43212 and to explanation of Raman circular dichroism.
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