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HEKOTOPBIE AKYCTHUYECKUE CBOUCTBA TETEPOCTPYKTYVYP,
BBIIIOJIHEHHBIX U3 TOHKUX IIJIACTHUH LiNbO,

© 2025 . A.C. Typuun"?, B.b. lllupokos'?

Annoranusi. Pa3paborana maremaruueckas Mojeib BO30YXICHHUS M PACIPOCTPAHEHUs aKyCTHYECKHX
BOJIH HA IOBEPXHOCTHU CETHETONIEKTPUYECKON I'€T€POCTPYKTYPbl, aKTUBHBIM 3JEMEHT KOTOPOM BBIINOJIHEH
13 IUIACTHHBI HUOoOaTa JuTHsA. OCOOEHHOCTBIO ITOH TeTEepOCTPYKTYPHI SBISETCS TO, YTO IUTACTHHA MOXET
NIPENCTABIATE CO00I Cpe3 KpHCTala ONpeeIeHHOW OpUeHTald. MeToaMH ONepalliOHHOIO HCYUCICHHS
cucreMa aupGepeHIINaIbHBIX YPAaBHEHNI B YaCTHBIX MPOM3BOJHBIX NPHUBEICHA K CHCTEME OOBIKHOBEHHBIX
muddepeHnnanbHbIX YpaBHEHNH, pellIeHue KOTOPOH MO3BOJISIET TIPOBOJAMTH TUCTIEPCUOHHBINH aHAIH3 ITpoliec-
ca. IIpoBeneno uccnenosanue (ha3oBbIX CKOpPOCTEH pacnpocTpaHeHus BoiH Panest u JIaBa Ha mOBepXHOCTH
TeTepPOCTPYKTYpPhI TOHKAsI TJIAaCTHHA HHOOATa JUTHS — KPEMHUI, H3TOTOBJICHHON C MCIIOIB30BAHUEM IIHPOKO
pacrpocTpaHEeHHBIX TPOMBIIUIEHHBIX ¢pe3oB X, Y, Z, 41Y, 64Y u 128Y. ®a30Basi CKOPOCTH pacIpOCTPAHECHHUS
yKa3aHHBIX BBILIE BOJH CYLIECTBEHHO 3aBUCHT OT OPUEHTALIMHU Cpe3a KPUCTAallla, HAlIPABICHHUS paclpoCTpaHe-
HUSI BOJIHBI, BU/1a BOJIHBI (TTPOIOJIbHASI HUTH TTOTIEPEYHAst ), & TAK)KE YCIOBHH HA MOBEPXHOCTHU I€TEPOCTPYKTYPBI
(«3aKpbITas» — MOBEPXHOCTh METAIIM3UPOBAHA U 3a3€MJICHA — MJIH OTKpPbITas — HOpMaJIbHasi KOMIIOHEHTa
MHJYKLIUHM paBHa Hy0). Ha HEeKOTOpBIX HalpaBieHUSX OPHUEHTALUH KPUCTAIUIO(PU3NYECKOl OCH TIACTHHBI
MMEeT MECTO CYIIECTBEHHOE BIMSIHME BH/A 3THUX YCJIOBHH Ha (ha30ByI0 CKOPOCTh MOBEPXHOCTHOW BOJIHBI, Ha
JPYTUX HAIPABICHUSX BIMSHAEC HUYTOXHO.

KuiroueBble cj10Ba: MOBEPXHOCTHBIE aKyCTHUECKHE BOJHBI, BOJMHBI Panes, Bonuel JlsiBa, cpeswl X, Y, Z,
41Y, 64Y u 128Y moHokpucTaia Huobara muTus, rerepoctpykrypa LiNbO /Si.

CERTAIN ACOUSTIC PROPERTIES OF HETEROSTRUCTURES
FABRICATED FROM THIN LiNbO, PLATES

A.S. Turchin’?2, V.B. Shirokov!?

Abstract. A mathematical model has been developed for the excitation and propagation of acoustic waves
on the surface of a ferroelectric heterostructure, whose active element consists of a lithium niobate plate.
A distinctive feature of this heterostructure is that the plate can be a crystal cut with a specific orientation.
Using operational calculus methods, the system of partial differential equations was reduced to a system of
ordinary differential equations, enabling dispersion analysis of the process. The study investigated the phase
velocities of Rayleigh and Love waves propagating on the surface of a “thin lithium niobate plate — silicon”
heterostructure fabricated using widely adopted industrial cuts (X, Y, Z, 41Y, 64Y, and 128Y). The results
demonstrate that the phase velocity of these waves significantly depends on the crystal cut orientation, wave
propagation direction, wave type (longitudinal or transverse), and surface conditions of the heterostructure
(“closed” — metallized and grounded surface or “open” — normal induction component equals zero). For certain
orientations of the crystallographic direction of the plate, the surface conditions exhibit a substantial influence
on the phase velocity of the surface wave, while for other orientations, the effect is negligible.

Keywords: surface acoustic waves, Rayleigh waves, Love waves, X, Y, Z, 41Y, 64Y, and 128Y cuts of
lithium niobate single crystal, LINbO,/Si heterostructure.
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