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Tema guceprauii:
1. Ocob6aMBOCTi KOMOGIHAIITHOTO PO3CISTHHS CBITJ/Ia B ripOTPONMHUX KPUCTAIaX TETPArOHAIbHOI CUHTOHii.

2. Peculiarities of Raman scattering in tetragonal gyrotropic crystals.

Pedepar:

1. lucepraio NpuCBIYEHO EKCIIEPUMEHTAIbHOMY NOCIIiIKEHHIO IIPOSBIB IIPOCTOPOBOI Aycrepcii nepuoro
NOPSIIKY B CIIEKTPax KoM6iHauiHoro po3cisiHus cBitsa (KPC) ripoTponHux KpucTailis Kaacy 422. BctaHOBI€HO
3aJIEXKHICTb ITPOSIBIB IPOCTOPOBOI AUCIEPCii BiJ, HAIPSIMKY Ta BEJIMYMHU XBUJIbOBOTO BeKTopa ¢poHoHa. [TokasaHo,
o B crnekrpax KPC TeTparonasbHUX ripOTPOIHUX KPUCTAJIiB OJHOYACHO MOXKE iCHYBAaTU J1Ba IPOTUJIESKHUX 32
XapaKTePOM THUIIY [IOBEJiHKY PO3IlerieHHsl E-ny6eTiB B 3a/1€XKHOCTI Bill HAIIPSIMy XBUJILOBOTO BEKTOPA (POHOHA.
3HaieHo, o Po3ILerIeHHs AesKux E-y61eTiB MOBHICTIO 3yMOBJIeHE [IPOCTOPOBOIO AucCHepcieto. BusHayeHo Ty
BKa3iBHOI TOBEPxHi NceBmoTeH30pa ripallii B HU3bKO4aCTOTHil o6s1acTi GOHOHHOTO criekTpa. JJocmigKeH-HIMHU
isoToniynux edekriB B cnektpax KPC riporponnux kpucranis ZnP2 ta CdP2 yToYHeHO ysBI€HHS [P0 IUHAMIKY
rpaTKu LYX KPUCTAJIIB, MIZTBEPIKEHO eJleMeHTapHICTh JiiHi KPC i3 3HaYHOI0 BEJIMYMHOI LIUPKYJIAPHOTO

nuxpoizmy KPC i KoyIeKTUBHUI XapaKTep BiAIIOBIIHUX 30y KEHb.



2. Thesis contains results of experimental investigations of first order spatial dispersion effects in Raman spectra of
gyrotropic crystals (point group 422). The splitting of low frequency E-doublets in Raman spectra of gyrotropic
uniaxial tetragonal ZnP2, CdP2, crystals has been measured for different directions of phonon wave vector q. It was
revealed that dependence of splitting on the angle between q and optical axis ¢ is completely opposed to well
known angular dependence of LO-TO splitting of double degenerated mode in uniaxial crystals. In both cases we
found no splitting when wave vector q is in XY-plane and the symmetrical splittings for other directions of q which
reaches the largest value when q is parallel to axis c. This splitting may be treated as entirely caused by first order
of wave vector magnitude q spatial dispersion (gyrotropy). This conclusion is in accordance with observation of
strong Raman circular dichroism for components of these doublets and is confirmed by IR measurements. The
form of the index surface of the gyration tensor for this modes was determined. We studied the influence of
isotope substitution on E-doublets in ZnP2 and CdP2 crystals that are split due to spatial dispersion and shows
strong Raman circular dichroism. We observed only isotopic shifts of these doublets without changes of their
splitting, Raman circular dichroism and linewidth. This confirms a collective character of motions in these modes.
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