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2. High-frequency electromagnetic excitation of sound in conducting and magnetic structures

Pedepar:

1. Incepraist NpUCBs4Y€HA BUPILIEHHIO TPO6JIEMHU €JIEKTPOMAarHiTHOro 30yA>KeHHsI 3ByKy Ha yactorax 200-600 Mry,
B METaJli, HalliBIPOBiJHUKOBI T€T€POCTPYKTYPI i MATHITHOMY Hi€JIEKTPUKY. Y BOJb(ppami [Ipu reslieiil TeMreparypi
B YMOBaX IIPOCTOPOBOI i YacoBoi aucnepcii BUsSBIEHUN psf, HOBUX e(eKTiB nedopMaliiHOro MexaHismy resepatii
3BYKY: 30yI>)K€HHS [1I0IIEPEYHUX 3BYKOBUX MO/, Pi3HOTO TUILY; aHi30Tpomis fedopmaliliHOro [0TeHLiasny; HeJliHifHa
re”epartist 3ByKy NOJOBXHbOI N0JsIpr3allii. ¥ HaniBnpoBinHUKOBUX SiGe /Si reTepoCTPyKTypax BUSBIEHUN €(PEKT
reHepatlii 3Byky BY - eJleKTpUYHUM 10OJIEM i BUBYEH] 100 OCOGJIMBOCTI. 3alTPOIIOHOBAHA MOJIEJb TeHepallii 3ByKy
IIOB'43aHa 3 KYJIOHIBCbKAM MEXaHI3MOM B3a€MOZii IPOCTOPOBO HEONHOPiZHOro po3noginy BY - o i 3apsais B
reTepOoCTPYKTYPi. Y aHTU(pepOMarHeTUKy 60pari 3asisza Bleplle BUSBJIECHNUN i BABUYECHUN €(PEKT aKyCTUYHOTO

I BOIIPOMEHE3AJIOMJIIOBAHHS Ta IOrO TOHKA CTPYKTYpa. 3allPOIIOHOBAaHA MOAENb €(hEKTy, II0B'sI3aHa 3 HABEL,EHOIO

0/IHOOCHOBOIO 6a3KCHOIO aHi30TpoIi€0. BcTaHOBIEHMI BKJIA, IT'€30MarHeTU3My B MarHiTONpPYKHY €HEeprilo



KPHUCTaJIa, IOSICHIOIOUXH Psifl yIeplie BUSBIEHUX €(eKTiB: IOM'SIKIIE€HHS] HEMarHiTHOI py>KHOiI mogu; BY -

MarHiTHOI reHepallii I0L0BXHbBOTO 3BYKY; MarHiTOIIOJIbOBMX PE30HAHCIB [I0JOBKHbOTO 3BYKY i iX 0COOIMBOCTEM.

2. The thesis is devoted to solving the problem of electromagnetic excitation of sound in metal, semiconductor
heterostructure and magnetic dielectric at frequencies 200-600 MHz. In tungsten at helium temperature under
the conditions of spatial and temporal dispersion the row of new effects of deformation mechanism of sound
generation is found out. Among them are: excitation of transversal sound modes of different type, anisotropy of
deformation potential, nonlinear generation of sound of longitudinal polarization. In semiconductor SiGe /Si
heterostructures the effect of sound generation by the HF - electric field is discovered and his features are
studied. The model of sound generation related to the coulomb mechanism of interaction of spatially non-uniform
distribution of HF- field and charges in heterostructure is offered. In antiferromagnet iron borate the effect of
birefringence and his thin structure are first found out and studied. The model of effect connected to the induced
uniaxial base anisotropy is proposed.The contribution of piezomagnetism to the magnetoelastic energy of crystal,
explaining row of first found out effects such as: softening of nonmagnetic elastic mode, HF-magnetic generation
of longitudinal sound, magnetic field dependence of longitudinal sound resonances and their features, is
determined.
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