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Ha3sBa po6oTH yKpaiHCBHKOIO:

l'enepaliist i TpocTOpOBE KEPyBaHHS ONTUYHUMU BUXOPaMU IIPU aKyCTOONTHUYHIN fudpakiiii 3 BpaxyBaHHSIM

aKyCTOOIITUYHOI aHi30TpOIil HU3LKOCMMETPUYHUX KPUCTAJIIB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Generation and spatial control of optical vortices at acoustooptical diffraction taking into account the
acoustooptical anisotropy of low-symmetry crystals

Pedepat yKpaiHCBKOIO:

[TpoekT npucssiueHo ontumisatlii reomeTpii akycroontuyHoi (AO) B3aeMoii B HUBbKOCUMETPUYHUX KPUCTaNaX, i
PO3po0Li NPUHLIUIIIB IPOCTOPOBOro KepyBaHHs onTUYHMMHU Buxopamu OB npu AO nudpakuii. BusHaueHi Bci
m'e3000THYHI i poTonpyxHi Koedinientu (PIIK) pombiunmux TI3AsS4 i MOHOKTIHHUX KPUCTAaJliB TPUTIIILUHCYIb(ATy
(TT'C). Metonom Jlikcona-Koena BusnaueHi QITK monokninHux kpucranis KGd(WO4)2 i Sn2P2S6. locnigxeHa
aHIi30TpOIis NPY>KHUX BiacTuBocTe pomo6iuHuX (T13PSe4) Ta moHokiinHuX (T1InS2) kpucranis. Po3pobieHo meToy,
aHasli3y aHi3oTpormii koedilienTa akycToonTU4YHOI sIKOCTi (KAOS) HU3bKOCHUMETPUYHUX KpUCTaliB. OTpUMaHi
QHaJiTUYHI CHiBBiJHOLIEHHS! KOMIIOHEHT T€H30pa JepopMalliil 711 aKyCTUYHUX XBUJIb (AX) 3 TOBIIbBHUM
HaIlpSIMKOM XBUJILOBOT'O BEKTOPA y KpucTaiax. [IpoanasnizoBaHui BIJIMB BiIXUJIEHHS NOJsipy3alii AX Bif yncTux
MoJ, Ha aHizotporniio KAOS. Anpo6atiis MeTonly Ha IpUKiIafi kpucrasniB pom6iuHoi (TI3AsS4, TI3PSe4) i MOHOKIIIHHOI
(TT'C, Sn2P2S6) cuHroHii nokasana, mo KAOS uux kpucrais IposiBisie 3Ha4Hy aHi30Tponio. BusHadyeHi reomerpii
i3oTponHoi Ta anizoTponHoi AO B3aemopii, 0y axux 3HaueHHs1 KAOS] € MakCMMaJIbHUMHU, 30KPEMA B KPUCTaIax
TI3AsS4 - 2181x10-15 c3 /kr i 1990x10-15 c3 /kr, B TI3PSe4 - 2800010-15 ¢3 /kr i 18800010-15 ¢3 /xr, BifnoBinHO.
Briepie nokasaso, mo npu AO nudpaxiiii 36epiraetbcs pazoBa CTPyKTypa i NpocTopoBuil Npodisib ONTUIHOTO
Iy4Ka, 1o nepeHocuts OB, 1m0 J03B0JII€ KEPYBATH IIPOCTOPOBYM I10710KeHHAM OB, 3MiHOI0 YacToTH AX, 1110
30ympKyeThest B AO KoMipli. ExcriepumeHTanbHO BUsiBjieHO ¢akT yrBopeHHs OB 3 1po6oBrMU 3apsijaMu B IIPoLieci
AO nudpaxkuii bperra. Mepesxa OB BUHMKaeE y IIMPOKOMY AuparoBaHOMy ONTUYHOMY ITy4KYy BHACJIIOK
BimOuBaHHS Bif TOBCTOI AO rpaTky, 1[0 MiCTUTD PO3LIENeHi Ta 3MilleHi (BUAKONoAioHi) cMyry. 3MiHU 4acTOTH AX
IIPU3BOIATE [0 BiIXWUJIEHHS MIXPOKOIO ONTUYHOTO IIy4YKa, Mo MicTUTh MacuB OB. [TokasaHo, 10 Npy NOIMPEHHI
IV(pparoBaHOro ONTUYHOTO IIPOMEHS B3/I0BXK OJIHi€i 3 ONITUYHUX OCEM ABOBICHMX KPUCTAJiB, Takuil AudparoBaHui

ITy4OK IIEPEHOCUTUME OB, IMPOCTOPOBUM II0JIOKEHHAM SIKOT'O MOJKHA KEPYBATU 3MiHOI0 YacTOTHu AX.

Pedepar aHIJIiHCBKOIO:

The project is devoted to the optimization of geometry of acousto-optical (AO) interaction in low-symmetry
crystals and to the development of principles of spatial control of optical vortices (OV) at AO diffraction. All
piezooptic and photoelastic coefficients (PEC) of rhombic TI3AsS4 and monoclinic triglycine sulfate crystals were
determined. The PEC of KGd(WO04)2 and Sn2P2S6 monoclinic crystals were determined by Dickson - Cohen
method. The anisotropy of elastic properties of rhombic (TI3PSe4) and monoclinic (TlInS2) crystals was
investigated. The method of anisotropy analysis of acousto-optical figure of merit (AOFM) of low-symmetry
crystals is developed. Analytical ratios for strain tensor components for acoustic waves (AW) with arbitrary
direction of wave vector in crystals were obtained. The influence of AW polarization deviation from pure modes on
the anisotropy of AOFM is analyzed. Testing of the method on crystals of rhombic and monoclinic syngonics
showed significant anisotropy of AOFM. The geometries of isotropic and anisotropic AO interactions with maximal
AOFM values were determined, in particular in T13AsS4 crystals - 2181x10-15 s3 /kg and 1990x10-15 s3 /kg, in
TI3PSe4 - 2800010-15 s3 /kg and 18800010-15 s3 /kg, respectively. It was firstly shown that phase structure and
spatial profile of optical beam, which transfer the OV, remain at AO diffraction that allow to control the spatial
position of the OV by AW frequency changes. The formation of OV with fractional charges at AO Bragg diffraction
was experimentally revealed. The OV network arises in a wide diffracted optical beam as a result of reflection from



a thick AO lattice containing split and forked bands. The changes in AW frequency result in the deviation of wide
optical beam containing array of OV. It was shown that diffracted optical beam which propagates along one of the
optical axes of biaxial crystals will transfer OV, the spatial position of which can be controlled by the change of AW
frequency
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