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2. Optical activity and its influence on acousto-optic interaction in ferroic crystals

Pedepar:

1. Incepraliio IpUCBSYE€HO 3'5ICYBAaHHIO MEXaHi3MiB Ta OCHOBHUX 3aKOHOMiPHOCT€! BUHUKHEHHSI Ta NIPOSIBY €(EKTiB
ONTMYHOI aKTUBHOCTI aKyCTOONITUYHUX CEPENOBHUIL B ACIIEKT] iXHBOTO BIVIMBY HA aKyCTOONTUYHY B3a€MOJIIO B LINX
cepefoBUIIAX. 3 1[i€l0 METOIO Y Hiil 6yJI0 PO3IJIIHYTO ONTUYHY aKTHMBHICTb Ta ii TEMIIEpaTyPHY [TOBE/iHKY B
CETHETOEJIEKTPUYHUX KPUCTAJIAX; JOCIII)KEHO MarHiTo-iHAyKOBaHy ONTUYHY aKTUBHICTb Ta TEMIIEPATYPHY
[IOBEJiHKY aHi30TpOIIii B JIy’KHO-60paTHHUX i XaJIbKOTEHITHUX CIIOJIYKaX; PO3IJISIHYTO Pi3HI TUIIM aKyCTOOIITUYHOI
B3a€MO/Iii 3 BpaxyBaHHSIM HEOPTOIOHAJIbHOCTI aKyCTUYHUX BJIACHUX XBUJIb TA €JIIITUYHOCTI ONITUYHUX BJIACHUX

XBWJIb; IPOAHAJIi30BAHO Pi3Hi TUIIM aKyCTOONTUYHOI B3a€MO/Iii 32 y4aCTIO UUPKYJISIPHO-TIOJISIPU30BAHNX ONTUYHUX



BJIACHUX XBUJIb B ONITUYHO aKTUBHUX KPUCTaJax. B pe3yabTaTi BUKOHaHHS AUCEPTALiiHOTO JOCTiIPKEHHS: —
BUpilIeHa rpobsemMa akyCTOONITHYHOI B3aeMO/Iii B ONTUYHO aKTUBHUX CEPeLOBUIIAX 3 BPaXyBaHHIM eJINTUYHOI Ta
LUPKYJISPHOI NOJIsIpr3aLlii BIaCHUX ONITUYHUX XBUJIb, @ TAKOXK HEOPTOTOHAJILHOCTI NOJISIpU3aLlii BIACHUX
aKyCTMYHUX XBUJIb; — [I0KA3aHO, 10 e(EKTUBHICTIO aKyCTOONTAYHOI JudpaKkiii MOXKHA KEPYBAaTH 30BHIIIHIM
MarHiTHUM II0JIeM; — 3aIIPOIIOHOBAaHO METO/ BU3HAUYEHHS [IapaMeTPiB PO3MUTHUX CETHETOEIEKTPUIHUX (Ha30BUX
Iepexo/iiB, IKUi 6a3yeThCs HA Pe3yJIbTaTaX €KCIIePUMEHTAJIbHUX NOCiIKeHb OIITUYHOI aKTUBHOCTI; — BUSBJIEH]

HOBi €(peKTUBHI MarHiTOONTHNYHI MaTepiay.

2. The dissertation is devoted to elucidating the mechanisms and basic laws of the emergence and manifestation of
the effects of optical gyrotropy of acousto-optic environments in terms of their influence on the acousto-optic
interaction in these environments. For this purpose, the optical activity and its temperature behavior in
ferroelectric crystals have been considered; the magnetically induced optical gyrotropy and temperature behavior
of anisotropy in alkaline-borate and chalcogenide compounds were investigated; the various types of acousto-
optic interaction, taking into account the non-orthogonality of acoustic eigenwaves and the ellipticity of optical
eigenwaves have been considered; the different types of acousto-optic interaction involving circularly polarized
optical eigenwaves in optically active crystals have been analyzed. As a result of the dissertation research: - the
problem of acousto-optic interaction in optically active media is solved, taking into account elliptical and circular
polarization of own optical waves, as well as non-orthogonality of polarization of own acoustic waves; - it is shown
that the efficiency of acousto-optical diffraction can be controlled by an external magnetic field; — a method for
determining the parameters of blurred ferroelectric phase transitions is proposed, which is based on the results of
experimental studies of optical activity; - new effective magneto-optical materials were discovered.
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