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Mosga guceprarii:
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Tema gucepranii:
1. Onuc TepMoAMHAMIYHKX BIACTUBOCTEN KPUCTAJIB Ta HAATUIMHHOIO TeJIilo 3 ypaxyBaHHAM 30BHILIHIX IOJIIB Ta

B3aEMOii KBa3iYaCTUHOK

2. Description of the thermodynamic properties of crystals and superfluid helium, taking into account external
fields and the interaction of quasiparticles

Pedepar:

1. Incepraniiina po60Ta IPUCBIYEHA TEOPETUIHUM [IOCIIII)KEHHSIM IIOBEiHKY KBa3iYaCTUHKOBUX CUCTEM B
TBEPJUX Tillax B 00J1aCTi BUCOKMX Ta HU3bKUX TEMIIEPATyp, a TAKOXK y HaJIIJIMHHOMY TeJlilo 3a HasiBHOCTI
30BHILIHBOTO €JIEKTPUYHOTO N0JIs. B nucepralifiHiil po60Ti NPOJEMOHCTPOBAHO CIIOCI6 3BE€[IeHHS ONUCY NPY>KHUX
BJIACTUBOCTEN KPUCTAJIIB JOBIJIbHOI CUMETPIi 4O BJIACTUBOCTEN i30TPOITHOTO CEPENOBUIIA €KBIBAJIEHTHOIO 1O
peanbHUX KpUCTamiB. 3100yTO MOLyJIi TPY>KHOCTI 4E€TBEPTOr0 PaHTy LbOro cepenosuia. [lobynoBaHa
IeB’ITUKOHCTaHTHA MOJIeJlb ONUCY TBEPAOTrO Tijia. PO3paxoBaHO BeJIMYMHY NIapaMeTpa aHi30TpoIlii KpUCTaliyHO]
I'PaTKU 1J1s1 Pi3HUX PEYOBUH Ky0iYHOI KpUCTaIiYHOI CUCTEMU. BUsIBIeHO pi3HUII XapaKTep MOBEiHKU TEMJIOEMHOCTI
3a BUCOKMX TEMIIEPATYpP B 3aJIEKHOCTI BiJ] 3HaKa I1apaMeTpa aHi3oTpormii. ¥ guceprauiiiHiil po60Ti po3paxoBaHO

0071aCTi iCHyBaHHS XBUJIb IPYTOTrO 3BYKY B i30TOMIYHO 36iHEHUX KPUCTaJax ajiMasy Ta Gropuay Jitio. PesynbraTu



OTPUMaHI B MOZEJIi 3BE€IEHHS BJIACTUBOCTEN PEaJIbHOrO KPUCTAasa [0 i30TPONHOro cepeposuia i mogei Kanases,
Iobpe y3rofKyloThCs. BU3Ha4Y€HO BHECKU [0 Yacy KUTTS (POHOHA KPUCTAIIYHOI I'PaTKY Bii HOpMaIbHUX IIPOLIECIB,
IIPOLECIB NEPEKUIAHHS, 3ITKHEHD 3 130TOIIaMU Ta IPAHULEI0 TBEPAOTO Tijla. PO3IISHYTO BUIIALIOK, KON
nepeBakaloTb HOPMaJIbHI IpoLiecy. Y qucepTaliliHiil poboTi JOBEIEHO, 10 NPU pyci HAAIIIMHHOI CK1aoBoi 4He
CTOCOBHO CUCTEMH KBa3iuaCTUHOK HAJIIJIMHHOTO reJjlilo BUHUKAE eJIEKTPUYHE I10Jie, 00yMOBJIEHE eJIeKTPUYHUMU
BJIACTUBOCTSMU KBa3i4YaCTHUHOK Trejlilo — pOTOHaMU. 3HAUI€HO CUCTEMY PiBHSHD JBOPIAMHHOI TigpOAUHAMIKN
HAJIIJIMHHOTO TeJlilo 3 ypaxyBaHHSIM 30BHIIIHBOIO €JIEKTPUYHOTO 110J1s1. OOYMCIIEHO BEKTOP NOJIsIpU3aliii,
00YMOBJIEHUI IUIIOJIbHUMY MOMEHTAMU POTOHIB. 3HalieHi 3aJ1e;KHOCTI Pi3HML IOTEHLialiB Bifl TEMIIEPATyPH i

BiZIHOCHOI IIBUAKOCTI PyXy Y3TOJKYIOTbCS 3 €KCIIEPUMEHTAIbHUMU JaHUMU.

2. This thesis is devoted to theoretical research of the properties of quasiparticles systems in solids at high and low
temperatures, and in superfluid helium in the presence of an external electric field. For a crystal of arbitrary
symmetry, the fourth order tensors of elastic moduli has more than six thousand elements, of which 126 (for the
least symmetric triclinic crystals) are independent. To simplify the description of the elastic properties of crystals,
a model of an isotropic medium equivalent to the properties of real crystals is developed. The fourth-order elastic
moduli of this medium are obtained. A nine-constant model for describing a solid is constructed. The value of the
anisotropy parameter of the crystal lattice is calculated for various substances of cubic crystal system. Different
behavior of the heat capacity at high temperatures was revealed depending on the sign of the anisotropy
parameter. At low temperatures, a hydrodynamic regime is established in the phonon gas of the crystal lattice, and
the thermal conductivity coefficient has a maximum. The possibility of the propagation of weakly damped heat
waves occurs. The region of existence of the second sound waves in crystals of diamond and lithium fluoride is
calculated. The contributions to the phonon lifetime from normal processes, umklapp processes, scattering on
isotopes and boundaries of a solid are determined. The case when normal processes predominate is considered. In
the thesis, it is proved that the properties of the quasiparticles- rotons - play main role in electrical activity of
superfluid helium, when the components of He-II are in relative motion. Equations of two-fluid hydrodynamics of
superfluid helium accounting an external electric field are found. The polarization vector due to the dipole

moments of rotons is calculated.
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