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OCOBEHHOCTHU BO3BYKXKAEHUA AKYCTUHYECKHUX BOJIH
HA ITOBEPXHOCTHU I'ETEPOCTPYKTYPbI LiNbO,/Si

© 2024 r. B.b. llIupoxos’2, M.C. ITumenos?, U.b. MuxaiijioBa',
A.C. Typunn', wi.-kopp. PAH B.B. Kanunnuyk!

AnHoTanusi. VccienoBan mporece Bo30y)KICHUSI aKyCTHUECKHX BOJH Ha IOBEPXHOCTH CETHETOJICK-
TPUYECKOH TeTEPOCTPYKTYPHI, MPEACTABISIIONIEH co00H MIacTHHY HHOOATa JIMTHS MPOMBIIIICHHBIX CPE30B
tommuHOK 1000 HM, HaHeceHHOH Ha MOMIOKKY (001) cpeza MOHOKPUCTAIUIMIECKOTO KpeMHus. B kadecTBe
00BEKTA MCCIIEN0BAHMUS PACCMATPHBAIOTCS BEPTUKAIBHO TTOJISIPU30BAHHBIE BOJIHBI (P3JIEEBKUE BOJIHBI) U TOPHU-
30HTAJILHO TTOJISIPU30BAHHBIE CIBUTOBBIC BOJHBI. B KauecTBe mapamerpa, XapakTepu3yromero 3(heKTuBHOCTh
BO30Y)KJICHUS TOBEPXHOCTHBIX aKyCTHYECKHX BOJH, HCIHOJIB3YeTCs] KOI(PPHUIHEHT 3JIEKTPOMEXaHN4eCKOH
ces3u. [lpm uccnenoBanny 3PPEeKTHBHOCTH BO30YKAECHHS MMOBEPXHOCTHBIX aKyCTHUECKHX BOJIH B CETHETO-
NEKTPUUECKON TeTEPOCTPYKTypEe PacCMOTPEHBI IUIACTHHBI HHOOATa JIMTHS pa3lnudHbIX cpe3oB. [lmacTuHka
Z-cpe3a UMEeT eCTECTBEHHBIE KOOPAMHATHI ISl TpymIiel cuMMeTpun C3v, HOpMaib K TOBEPXHOCTH Cpe3a Ha-
IpaBJIeHa BJOJIb TPUTOHAIBHON OCH; X-Cpe3 — HOpMallb K TOBEPXHOCTH OPHEHTHPOBAHA BI0JIb KPHCTAJLIOTPa-
(bruecKoi X-0CH UCXOHOTO KpUCTaJIa; Y-Cpe3 — HOpMajlb K HOBEPXHOCTH IUTACTUHKH OPUEHTHPOBAHA BJIOJIb
KpHCTAIUIOTpahUueCcKOH y-0CH UCXOAHOTO KpucTasia. JleTanbHo nccnenoBana 3(h(heKTHBHOCTH BO30YKICHUS
MOBEPXHOCTHBIX aKycTHUECKHUX BOJIH Ha 41Y-cpese, 64Y-cpese, 128Y-cpese u 153 Y-cpese, HOpMalib K TOBEPX-
HOCTH KOTOPBIX OPHEHTHPOBAHA BJIOJb y-OCH, HOBEPHYTOH BOKPYT KPUCTAIUIOrpaUIECKOH OCH X HCXOIHOTO
Kkpuctamra Ha yroi 41°, 64°, 128° u 153° cooTBeTCTBEHHO. AHAJIH3 MTOKA3all, YTO Ha BCEX THUIAX Cpe30B Ooree
3¢ GEKTHBHBIMH SIBISIOTCS CABUTOBBIC BOJMHBI. B wacTHOCTH, Aist X-, Y- 1 128Y-cpe3a MMeIoTCsl OpHeHTAIHH,
Ha KOTOPBIX KOAPPHUIINEHT EKTPOMEXaHNIeCKoi cBsi3u nocturaet 3Hadernit 0,4, 0,38 u 0,39 cooTBeTCTBEH-
Ho. Bosnee neranpHOE ncce0BaHNE MTOKA3AII0, UTO B PACCMATPUBAEMOM TeTePOCTPYKTYPE TaHHOH IeOMETPUH
MOXXHO JOCTHYb eme Oonbineil 3(pdekTnBHOCTH BO30YKIEHUS CABUTOBBIX ITOBEPXHOCTHBIX aKyCTHUECKHX
BOITH, €CJIi B3iTh 153Y-cpe3, st KoToporo Kod3(p(PUIIHEHT IMeKTPOMEXaHWIESCKON CBSI3M JOCTHTACT 3HAYe-
aug 0,43.

Ki1ro4eBble ¢j10Ba: CErHETOAIEKTPUUYECKAsl TETEPOCTPYKTYpa, HIOOAT JUTHSI, TOBEPXHOCTHBIE aKyCTHYe-
CKHE BOJHBI, KO3()(DUINEHT 3JIEKTPOMEXaHNIECKOH CBA3H.

FEATURES OF EXCITATION OF ACOUSTIC WAVES
ON THE SURFACE OF A LiNbO,/Si HETEROSTRUCTURE

V.B. Shirokov"?2, M.S. Pimenov?, I.B. Mikhailova',
A.S. Turchin', Corresponding Member RAS V.V. Kalinchuk!

Abstract. The process of excitation of acoustic waves on the surface of a ferroelectric heterostructure,
which is a lithium niobate plate of industrial cuts, 1000 nm thick, deposited on a substrate (001) of a single-
crystalline silicon cut, is investigated. Vertically polarized waves (Rayleigh waves) and horizontally polarized
shear waves are considered as the object of study. The electromechanical coupling coefficient is used as a
parameter characterizing the efficiency of excitation of surface acoustic waves. When studying the efficiency
of surface waves excitation in a ferroelectric heterostructure, lithium niobate plates of various cuts were
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considered. The Z-cut plate has natural coordinates for the C3v symmetry group; the normal to the cut surface
is directed along the trigonal axis, X-cut — the normal to the surface is oriented along the crystallographic
x-axis of the original crystal; Y-cut — the normal to the surface of the plate is oriented along the crystallographic
y-axis of the original crystal. The efficiency of surface waves excitation on the 41Y-cut, 64Y-cut, 128Y-cut and
153Y-cut, the normal to the surface of which is oriented along the y-axis, rotated around the crystallographic
x-axis of the original crystal at an angle of 41°, 64°, 128° and 153°, respectively, has been studied. The analysis
showed that shear waves are more effective on all types of cuts. In particular, for the X-, Y- and 128Y-cuts
there are orientations at which the electromechanical coupling coefficient reaches values of 0.4, 0.38 and 0.39,
respectively. A more detailed study showed that in the considered heterostructure of this geometry, it is possible
to achieve an even greater efficiency of excitation of shear surface waves if we take the 153Y-cut, for which the
electromechanical coupling coefficient reaches a value of 0.43.

Keywords: ferroelectric heterostructure, lithium niobate, surface acoustic waves, electromechanical
coupling coefficient.
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