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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PYyOPHK: 29.19.07

Tema guceprauii:
1. Hecranjionapsi npouecu B BicMyTi B pe>xumi reHepatiii poHOHiB

2. Nonstationary processes in bismuth in the phonon generation mode

Pedepar:

1. O6’eKT - ralbBAHOMArHiTHi BIaCTUBOCTI BiCMYTY IIPY Ha/I3BYKOBOMY Apeidi HOCIIB 3apsny. MeTa — 3'9cyBaHHS
pO3M0iy eHeprii MiX eJIeKTPOHHOIO i HEPIBHOBaXXHOI (POHOHHOIO CUCTEMAMU B YMOBax epeKTy €caku Ta
BMBYEHHSI HeCTalliOHapHUX IIPOLIECiB, IOBS13aHUX 3 peJlakcallielo HepiBHOBaKHUX (POHOHIB. MeToy, — iMIyIbCcHa
METOJIMKa raJIbBAHOMAarHiTHMX BUMIpIOBaHb. Pe3ybTaTy, HOBU3HA O PO3PO06JIEHO METO], BUBUEHHS
aKyCTOEJIEKTPUYHUX BJIACTUBOCTEN MaTepiaiiB, B SKUX MOXKJIMBUAN Ha[I3BYKOBUI APEN( HOCIIB 3apsiLy; BUBHAYEHO
(POHOH-€JIEKTPOHHY JOBXMHY /17151 (POHOHIB, 110 T€HEPYIOTHCS B IIUX YMOBAX; BUSBJIEHO HEJIiHIHUI ITONI€PEeYHUIA
rajilbBaHOTEPMO-MAarHiTHUI €(EKT; BU3HAYEHO €HEPTII0, 10 HAIXOAUTD 3 €JIEKTPOHHOI CUCTEMHU B CUCTEMY
HEpiBHOBaXXHUX (POHOHIB, i eKCIIEpUMEHTAIbHO MiATBEPAKEHO O6€3MocepeiHiN 3B'930K HeiHitHoCTI BAX BicMyTy 3
re"epaiieio GOHOHIB; po3p06IEHO HANIMHMIT METO], 30y/I>KEHHSI aKyCTOEJIeKTPUYHUX OCUUJISILLN i Briepiue

€KCIIEPMMEHTAJIbHO NI0KAa3aHo, 1110 GOHOH-EJIEKTPOHHA PeJjlakcallis HepPiBHOBaKHOTO aKyCTUYHOTO iMITyJIbCY



aKyCTOEJIEeKTPUYHUX TOMEHIB € HeOOXiIHNM eJIeMEeHTOM JJAaHOTO HecTalioHapHOoro npouecy. Chepa BUKOPUCTaHHS
- (pyHmameHTasbHA HAYKa, HOCIIIPKEHHS aKyCTOeJIeKTPUYHUX BJIaCTUBOCTEN MaTepiasiB, TBepIOTi/IbHI

HU3bKOTEMIIEPATYPHI XOJIOIUIbHUKY, KPiOEJIEKTPOHIKa

2. Object - galvanomagnetic properties of bismuth under supersonic drift of charge carriers. Goal - clarification of
the energy distribution between both electron and nonequilibrium phonon systems under Esaki effect conditions.
Investigation of nonstationary processes connected with the relaxation of nonequilibrium phonons. Method -
pulse methodic of galvanomagnetic measurements. Results, novelty - the new method is proposed to study of
acoustoelectric properties of materials in which a supersonic drift of charge carriers is possible; the phonon-
electron relaxation path in bismuth has been determined for the generated phonons; the nonlinear
galvanothermomagnetic effect has been found; the energy is determined which comes to nonequilibrium phonon
system from electron system and direct connection of IVC nonlinearity of bismuth with phonon generation is
experimentally confirmed; the new reliable method of an excitation of acoustoelectric oscillations is developed,
and for the first time it is shown experimentally that a phonon-electron relaxation of nonequilibrium acoustic
pulse of acoustoelectric domains is the necessary condition for this nonstationary process. Employment -
fundamental science, investigation of materials for acoustoelectronics, low temperature solid state refrigerators,
cryoelectronics
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