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2. Thermopolarization effects in superfluid Bose systems

Pedepar:

1. luceprauisa nprucBa4YeHa TEOPETUYHOMY LOCIIIPKEHHIO MIPOLECIB MOJISApU3allil Ta MEXaHI3MIB TEPMOIIOJISpU3aLLil
HaAIUIMHHUX 603e-cucTteM. [lepenoayeHo, 10 KOJMBAHHS TEMIIEPATYPU MTPU MIOIIMPEHH] IO TOHKIN HAAIJIMHHIN
IJIiBL TPETHOTO 3BYKY IIPUBOLSATD JI0 IOSIBM B HABKOJIMIIHBOMY IIPOCTOPi 3MiHHOTO €JIEKTPUYHOTO T10JIs
(HecTanioHapHUI TepMOENEKTPUYHUN edeKT). BcTaHOBIEHO, 1[0 BEJIMUMHA MOJIs1 iCTOTHO 3aJ1€XXUTb Bif] BULY
IiAKIaAKY Ta crocooby ii moKpuTTs. [Ioka3aHo, M0 BIVIUB HA €(eKT TEPMiYHO aKTMBOBAHUX BUXOPIB HaBiTh [10OJIN3Y
HaJIUIMHHOTO Nepexony € ciaabkuM. [lependayeHo, o B HAAIIMHHOMY TeJlii, SK1il 3HaXOUTbCSl B MAarHiTHOMY
I10J1i, OTIK TeIJIa Iif, Iielo rpafiieHTa TeMIIEPaTypy IPUBOAUTD [0 MTOSIBU €JIEKTPUYHOIO I10J14. BenndnHa nosis
icTOTHO 3anmexuTh Bif (GOpMHU 3pa3Ka 3 reJlieM i HAPSIMKY MarHiTHOTO 10J1 BiTHOCHO 3pa3ska. [Ioka3aHo, 1o eekT
peasisyeTbCd AK IIPU CTATUYHOMY, TaK i [IpY HECTalLliOHAPDHOMY TPajlieHTi TeMIepaTypu. Y aucepranii Takox

PO3BUHEHA Teopis MoJsipu3alii HaAIJIMHHOI CUCTeMU B MOJieJli clabKoHeifieabHOro 603e-rady. B pamkax el



MOJeJli BCTAHOBJIEHO, 11O NIPSIMOJIIHIMHAI KBAHTOBAHUM BUXOP CTBOPIOE 11032 CUCTEMOIO €JIEKTPUYHUN TIOTEHLiaJl.
Lleit noTeHLian BUTISAA€E K OTEHLia] JUIIOJIBHOTO MOMEHTY, IO LO3BOJISIE IPUNIMCATU BUXOPY JUIIOJILHUN

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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