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2. Thermopolarization effects in superfluid Bose systems

Pedepar:

1. lucepraris npucBsYeHa TEOPETUYHOMY JOCIIIPKEHHIO [IPOLIECIB NOJSpU3allii Ta MEXaHI3MiB TEPMONIOJISIpU3allii
HaJIJIMHHUX 603e-cucteM. [lepenbadeHo, 1110 KOJIMBAaHHS TeMIIEPaTypy NPy MOIMPEHHI 110 TOHKIN HaAIJIMHHIN
IJTiBLi TPETHOT'O 3BYKY IIPUBOLSATH [10 IIOSIBM B HABKOJIMIIHBOMY IIPOCTOPi 3MiHHOTO €JIEKTPUYHOTO 110JIs
(HecTanioHapHM TEpMOENEKTPUYHNN e(deKT). BCTaHOBIEHO, 1[0 BEJIMYMHA MOJIS1 iCTOTHO 3aJI€XKUTD Bif] BULY
niakaanku Ta crnocooby ii mokpuTTs. [IokaszaHo, M0 BIVIUB HAa €PeKT TepMIiYHO aKTHBOBAaHUX BUXOPIB HaBIiTh [106JIM3Y
HAJIIJIMHHOTO Ilepexony € caabkum. [lependayeHo, 10 B HAAIJIMHHOMY redlii, SKUi 3Hax0qUThCS B MarHiTHOMY

HOJIi, TIOTIK TemJa I'[l,[[ ILieIO I‘pa,aieHTa TEMIIEPATYPU MIPUBOOUTH OO IMMOABU €JIEKTPUIHOTI'O ITOJIA. BenunuuHa nosng



iCTOTHO 3aJIEXKUTSD Bifl POpMHU 3pa3Ka 3 reslieM i HalpsIMKY MarHiTHOTO MOJIst BiTHOCHO 3pa3ka. [TokasaHo, mo e(pexT
peani3yeTbCs K IPU CTATUYHOMY, TaK i IpY HECTalliOHADHOMY TPaJlieHTi TeMIepaTypu. Y aucepralii Takox
PO3BUHEHA TEOPis NMoJIsIpu3allii HaAIIMHHOI CUCTEMU B MOJieJli clabKoHeifieabHOro 603e-rady. B pamkax 1jiei
MO/Iesli BCTaHOBJIEHO, 10 NPSIMOJIiHINHUI KBaHTOBAHU BUXOP CTBOPIOE 11032 CUCTEMOIO €JIEKTPUYHUI NOTEHIiaJl.
Lleit noTeHLian BUTIsAa€e SIK NOTEHLiaa JUIIOJIBHOTO MOMEHTY, 110 LO3BOJISIE IPUNMCATU BUXOPY JUIIOJILHUI

MOMEHT.

2. The thesis is devoted to the theoretical study of polarization processes and thermopolarization mechanisms of
superfluid Bose systems. It is predicted that oscillations of temperature during the propagation of the third sound
in a thin superfluid film cause the appearance of an alternating electric field in the surrounding space (non-
stationary thermoelectric effect). The magnitude of this field depends significantly on the substrate type and the
method of its coating. It is shown that the influence of thermally activated vortices on this effect is weak even near
the superfluid transition. It is also predicted that a heat flux induced by the temperature gradient in superfluid
helium that is placed in a magnetic field generates an electric field. The magnitude of the field significantly
depends on the shape of the helium-containing sample and on the direction of the magnetic field with respect to
the sample. The existence of this effect as a result of both static and time-dependent temperature gradients is
established. The thesis also develops the microscopic theory of polarization of the superfluid system in the model
of a weakly non-ideal Bose gas. In the context of this model, it is established that a vortex in a superfluid film
creates an electric potential above the film. This potential has the form of a dipole’s potential, allowing one to
assign a dipole moment to the vortex.
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