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reJiiio

2. Processes of heat transfer and electrical activity in the models of interacting quasiparticles in superfluid helium

Pedepar:

1. Incepranisi IpUCBAYE€HA TEOPETUYHUM [IOCJIiI>)KEHHSIM BJIACTUBOCTEN KBa3i4yaCTUHKOBUX CUCTEM HAJIJIMHHOTO
reJiiio, SIKi BU3Ha4YaloTh [IPOLECH TIEPEHECEHHS €HePril Ha MeXi po3aily HaAIVIMHHUN TeJiiil — TBEpAe Tijlo Ta
BUHMKHEHHS €JIEKTPUYHOI iHAYKLii B HAJIIJIMHHOMY restii. Po3paxoBaHO NMOBIPHOCTI SIK IIPY’KHOTO, TaK i MOKJIMBUX
HEIPYKHUX [IPOLIECIB 3HUIIEHHS i HApOIPKEHHs (POHOHIB HAAIJIMHHOTO TeJlilo i TBeporo Tijia Ha MeXi ix po3finy.
BusHayeHO BHECKU LMX IIPOLECIB B IIOTIK TEIIA i B pi3HULi [IOTOKIB TEIJIa Mi>K HAATLJIMHHUAM TeJlieM i TBepAUM
TizioM. [TokasaHo, 110 NMpHU PyCi HAAIVIMHHOI KOMIIOHEHTH BiJHOCHO KBAaHTOBUX BUXPiB BUHUKAE €JIEKTPUYHE MOJIE,
00yMOBJIEHE €JIEKTPUYHUMU BJIACTUBOCTSIMUA KBAHTOBUX BUXPOBHUX KiJlellb Ta aHi30TPOIIi€0 3a71€XKHOCTi eHeprii
KBa3i{4aCTUHOK BiJ, iMIIyJIbCy. 3HANIEHO BEKTOP NOJIsIpU3allii, 00yMOBJIEHUN AUIIOJIbHUMU MOMEHTAMU KBaHTOBUX

BuxpoBux Kistenp He II B nosne cunu Ban-nep-Baasbca, Ta B XBUJISIX [IEPLIOTO TA LPYroro 3BYKiB.



2. The thesis is devoted to the theoretical research of the properties of quasiparticles systems in superfluid helium,
which determine the processes of energy transfer at the interface of superfluid helium - solid and the emergence
of electrical induction in superfluid helium. The probabilities of both elastic and all possible inelastic processes of
destruction and creation of superfluid helium and solids phonons at the interface are calculated. The contributions
of all processes to the heat flux and the difference in heat fluxes between superconducting helium and solids are
determined. In the thesis, it is shown that during the movement of the superfluid component, an electric field
arises from the quantum vortices of superconducting helium due to the electrical properties of quantum vortex
rings, and due to anisotropy of the energy-momentum dependence of quasiparticles. The polarization vector due
to the dipole moments of the quantum vortex rings in the field of the van der Waals force and in waves of first and
second sound is calculated.
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