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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Hosi epeKkTHBHI NOJITUIIIYHI aKyCTOONITMYHI MaTepiaiau Ha OCHOBI xaJIbKOreHigHuX KpucTasis rpynu TIInS2.

OnTyMisanis reoMeTpii akyCTOONTUYHOI B3aeMOIii

Ha3sBa po60oTH aHIJIiHCBHKOIO:

New effective polytypic acoustooptic materials based on chalcogenide crystals of the TlInS2 group. Optimization
of acoustooptic interaction geometry

Pedepat yKpaiHCBKOIO:

JocminKeHo aHi30TPOIIil0 aKyCTUYHUX BJIAaCTUBOCTEN B KpucTasnax cimeiicrsa TIAB2 (A=In, Ga, B=S, Se, Te) Ta
TBepaux po3unHax TlIn(S1-xSex)2. BusHavyeHo, mo s kpucrainis TlIn(S1-xSex)2 (mas x=0, 0,1; 0,25) HANHIKYOIO
mBuIKicTIO (0700M/cC.) Boslogie KBasinonepeyHa aKyCTUYHA XBUJIS SIKA IIOIIMPIOETCS B3IOBX KpUCTaNIOrpadiyHoi
oci ¢, i mossIpu30oBaHa B HANPSIMKY oci b. [JocinkeHo aHi30TpoIIiio KoedillieHT a aKyCTOONITUYHO]I IKOCTi KpHUCTaJIiB
TlInSe2 B pamkax i30TponHOro HabIWKeHHsI. BusiBIeHO, 110 HABiTh B yMOBax i30TPOITHOrO HAOJIV>KEHHS, 3HAU€HHS
KoeillieHTa aKyCTOONTUYHOI SIKOCTi As1s1 KpucTaiiB TlInSe2 e nyxe BUCOKUM i ctaHOBUTH M2 = 687x10-15 c3 /KT.
JlocnigskeHo TeMIiepaTypHy NOBEiHKY JIiHIHOrO TepMi4HOro po3mupeHHs B Kpucrtanax TlinSe2 ta TlGaSe2, mo
HasexaTb Jio cimeiictsa TIAB2 (A=In, Ga, B=S, Se, Te) Ta B TBepaux pozunHax TlIn(S1-xSex)2 y mianazoHi
KoHLeHTpauii cesneny 0 x 0.25. [TokasaHo, 0 CKIafHa NOCiLOBHICTb (Pa30BUX NEepexoiiB B KpucTanax TIAB2
(A=In, Ga, B=S, Se, Te) Ta B TBepaux pozunHax TlIn(S1-xSex)2 3ymoBI€Ha HAsIBHICTIO B HAX Pi3HUX CTPYKTYPHUX
nosituiis. [To6ynosaHo (X, T)-¢azoBy miarpamy ass TBeppux pozunHiB TlIn(S1-xSex). JocaimkeHo
marHitToontTnyHuil epext Gapanes: B MOHOKJIIHHUX KpucTasnax TBepaux posunHis TlIn(S1-xSex)2 (x = 0,02; 0,06;
0,10; 0,15 ta 0.25). 115 ycix kpucTaiiB Bu3HaueHo ctany Bepge VF Tta mitounii koedinient Gapanes F /33 Ha goBkuHi

CBITJIOBOI XBUJIi O = 632,8 HM IPU HOPMaJIbHUX YMOBAX.

Pedepar aHI1iliCbKOIO:

The anisotropy of acoustic properties in TIAB2 crystals family (A = In, Ga, B = S, Se, Te) and TlIn (S1-xSex)2 solid
solutions was studied. It was determined that for TlIn (S1-xSex)2 crystals (for x = 0, 0.1; 0.25) the lowest velocity
(0700 m/s) has a quasi-transverse acoustic wave propagating along the crystallographic axis c, and polarized in the
direction of axis b. The anisotropy of coefficient of the acousto-optical quality of TlInSe2 crystals in the framework
of isotropic approximation was investigated. It was found that even in the conditions of isotropic approximation,
the value of the acousto-optical quality coefficient for TlInSe2 crystals is very high - M2 = 687 x 10-15 s3 /kg. The
temperature behavior of linear thermal expansion in TlinSe2 and T1GaSe2 crystals belonging to the TIAB2 family (A
=1In, Ga, B = S, Se, Te) and in TlIn (S1-xSex)2 solid solutions in the range of selenium concentrations 0<=x<=0.25
was studied. It is shown that the complex sequence of phase transitions in TIAB2 crystals (A = In, Ga, B = S, Se, Te)
and in solid solutions of TlIn (S1-xSex) 2 is due to the presence of different structural polytypes in them. A (x, T) -
phase diagram for TlIn (S1-xSex) solid solutions is constructed. The magneto-optical Faraday effect in monoclinic
crystals of TlIn(S1-xSex)2 (x = 0.02; 0.06; 0.10; 0.15 and 0.25) solid solutions was studied. For all crystals, the Verde
constant VF and the effective Faraday coefficient F /33 at the o = 632.8 nm under normal conditions were
determined.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: HoBi eheKTMBHI aKyCTOONTHYHI Ta MATHITOONTHYHI MaTepiany Ha OCHOBI
XaJIbKOTeHimHuX Kpucramiis cimericrea TlInB2 (X = S, Se, Te) Ta TBepaux po3uuHiB TIIn(S1-xSex)2 niis 3acTOCYyBaHHA
B IHTE€TpajbHO ONTUYHUX IIPUCTPOSIX KEPYBAaHHS ONTHYHUM BUIIPOMIHIOBAaHHSIM Y BUAMMIN Ta iHdpauepBoHil
obsacTi ciekTpy. MeTonuka aHasnisy aHizoTpormii koedillieHTa aKkyCTOONTUYHOI SIKOCTI [7151 MOHOKJIIHHUX

HU3BKOCMETPUYIHUX KpI/ICTa]IiB.

Ha3zpa HTII aHrsiiicbKo0: New effective acousto-optical and magneto-optical materials based on
chalcogenide crystals of the TIInB2 family (X = S, Se, Te) and solid solutions of TlIn (S1-xSex) 2 for application in
integrated optical devices operating in the visible and infrared spectrum regions. The method of analysis of
anisotropy of the acousto-optical figure of merit determined for monoclinic low-symmetric crystals.

HTII, sixy nepezn6ayasiocsi CTBOPUTH:
IIpuunnu, yepe3s saki HTII He 6ysio cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: Marepianu, MeTogu, Teopii

I‘alesb 3aCTOCYBaHHSI: Pe3yibTaTy MPOEKTY MOXYTb OyTY BUKOPUCTAaHUMM J1JIsl IPOEKTYBAHHS
aKyCTOOINTUYHUX IPUCTPOIB KEPYBaHHS ONITUYHUM BUIIPOMIHIOBAHHSM, TaKUX SIK MOAYJIATOPU Ta Ae(IeKTopH,
aKyCTOOIITUYHi KepoBaHi QinbTpH, B cucTeMax rnepenadi indpopmaliii a TakoX B CUCTeMax Ha3eMHOI JIoKarii B
aepOKOCMIYHill ranysi, BillCbKOBill IPOMUCIIOBOCTI Ta MeAULMHI. Pe3ysbTaTyl JOCHIIKEHHSI MOXKYTb OYTH TaKoX
BMKOPHCTaHi /1J151 pOPMYBaHHS JIEKLIHUX Ta MPAKTUYHUX 3aHATb JJIs1 ACIIPAHTIB 32 HAIIPSIMKOM MiJIrOTOBKU

«(i3uKa i aCTpOHOMIsI».
PeecTpaiifiHuii HOMep KapTKH Te€XHOJIOT1i:

Omnuc HTII: Bupomeno monokpucranu Tlin(S1-xSex)2 i3 koHueHTpatieto ceneny x =0; 0,02; 0,06; 0,10; 0,15; 0.25
ta Kpucranu cimericrsa TlInB2 (X = S, Se, Te) meTonom Bpimxmena-Crokbaprepa Ta IPOBEAEHO iX CTPYKTYPHY
xapakrepusauito. JJoCIiipKeHo TEMIIEPATYPHY MOBENIHKY JIIHIMTHOIO TEPMIYHOTO PO3LIMPEHHS Ta ABO3AJIOMIIIOI0YNX
BJIACTMBOCTE B TBepAuX po3unHax TlIn(S1-xSex)2 y nianazoHi koHueHTpanii ceneny 0 x 0.25 Ta orpumaHo (X, T)-
(dazoBe giarpama s nyx Kpyucraiis. [JocaimkeHo edpekt Gapanes: B MOHOKJIIHHYX KpUCTalax TBEPIUX PO3UMHIB
TlIn(S1-xSex)2 Ta Bu3HaueHo crany Bepze. [TokasaHo, mo kpuctanu TlIn(S1-xSex)2 MOKHA PO3IJISIATH SIK
e(eKTUBHI MaTepiajy AJIs1 MarHITOONITUYHOTO KEPYBaHHS CBITJIOBUM BUIIPOMIHIOBAHHSM. JJOCIIiI)KEHO aKyCTAYHi Ta
IIpYy>XHi BjlacTuBOCTI KpucTanis cimerictsa TIAB2 (A=In, Ga, B=S, Se, Te) Ta TBepaux posuuHis TlIn(S1-xSex)2 Ta
BA3HAY€HO 3HAYEHHS MIBUIKOCTI HAMIOBIIBHIIIO! KBa3ilONepeYyHOi aKyCTUYHOI XBUJIi Ta pO3Pax0BaHO 3HAYEHHS
KoediljieHTa aKyCTOONTUYHOI IKOCTi. PO3p06sIeHO METOMKY aHasli3y aHi30Tpomii Koe@dillieHTa aKyCTOONTUYHOI

SIKOCTI 0151 MOHOKJIIHHUX HU3bKOCHMETPUYHUX KPUCTaJIiB.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoayKii (Matepiasis,
TEXHOJIOTI! TOIO) AJ1s1 3a0€3MeYeHHs eKCIIOPTHOTO NIOTEHIialy Ta 3aMillleHHI0 iMNopTy, EKOHOMIs eHepropecypcis,
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ITpakTHyHa peasnisanis HTII
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3aKkiHYeHHs eTaIy:

Crnio>KuBavi NPOAYKILii: Vroga mopo anpobauii pesysibTaris HAyKOBKX JOCTIIKeHb yKIageHa 3 HaykoBo-

BUpo6HUYMM mignpuemctBoM «Kapat» JI1 [TAT «KonuepH-Enekrpon»
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