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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYGPHK: 29.17.21, 29.05.23

Tema guceprauii:
1. HapnnvHHA ri ApoguHaMika Ta TUIM 30yKeHb B KBAHTOBUX 603€-piuHaX 3a HasBHOCTI IBOX KOHJEHCATIB.

2. The superfluid hydrodynamics and the excitations types in the quantum bose-liquids in the presence of two
condencates.

Pedepar:

1. ¥ nuceprauii 3arrponoHoBaHoO (PeHOMEHOJIOTIYHNM Ta MIKPOCKOIIIYHNI METOIY ONUCY AUHAMIYHUX BJIACTUBOCTEU
PEJIATUBICTCHKUX Ta HEPEJISITUBICTCHKUX HANIJIMHHUX CUCTEM 3a HAassBHOCTI JBOX KOT€PEHTHHUX B3aEMOIIOYMX
KoHpeHcaTiB. OTpUMaHi JIOPEHL-KOBapiaHTHI Pi,BHSHHS, Ki BU3BHAYAIOTh PEJISITUBICTCBKY TEPMO- Ta riIpOguHaAMIKY
I BOXKOHJI€HCATHOI HaAIVIMHHOI CUCTEMU 3 BPaXyBaHHSM B3a€MO/Ii KOHIEHCATIB MixK CO00I0 i HAsIBHOCTi B CUCTEMI
BUXOPOBUX 30y[)KEHb Ta JMCUNATUBHUX SBULL,. [IpoBeleHO aHalITUYHI JOCiIPKEHHS BIIJIMBY €(EKTy B3aEMHOTO
3aXOIJIEHHS HAIJIMHHMMY KOMIIOHEHTAaMU Ha XapaKTep aKyCTUYHUX 30YIPKEHb B PEJISITUBICTCHKIN HAATIMHHIA
IBOXKOHIEHCATHIN CUCTEMI Ta 3HAILEHO BUXOPOBI PO3B'A3KM OTPMMAaHUX JIOPEHL-KOBAaPiaHTHUX PiBHAHbD.
OTpuMaHO CUCTEMU PIBHAHb BUXOPOBOI IMHAMIKY PO34YUHY ABOX HEPEJISATUBICTCHKUX HALIIJIMHHUX PiAVH SK 3

BpaxyBaHHSIM B3a€MO/Iii KOHIEHCATIB Mi’K 00010 Tak 6€3 HbOro Ta IIPOBEAEHO aHaIITUYHI 00YNCIIEHHS BifHOLIEHHS



iHTEHCUBHOCTEN XBUJIb "IEPIIOro” "IPyroro” 4€TBEPTUX 3BYKiB B TAKOMY PO34MHi. [100y[10BaHO CaMOy3roKeHy
MiKpOCKOIIIYHY MOJIeJIb HaAIIJIMHHOIHEePeJITUBICTChKOI 603e-pinuHu 4He 3 1ofiaBieHUM 32 paxyHOK B3aeMO[Iii
OJJHOYACTHUHKOBUM i 3 IHTEHCUBHUM MapPHUM KOHJE€HCaTaM!U i O6UYUCIIEHO 3 MEePIIUX IPUHIIUIIIB CIIEKTP
eJIeMEeHTapHuUX 30ykeHb E(p). OTpuMaHO TemnepaTypHi 3a71€XHOCTI TyCTUHM OJHOYaCTUHKOBOTO KOHJIEHCATy Ta

CYMapHOI I'yCTMHM HAJIIJIMHHOI KOMIIOHEHTH.

2. In dissertation the phenomenological and microscopical methods of de-scribing the dynamic properties of
relativistic and nonrelativistic superfluid sy-stems in the presence of two coherent interacting condensates are
proposed. Relativistic of thermo-.and hydrodynamics of two-condensate superfluid sys-tem taking into account of
the interaction of the condensates with each other and the presence in system of vortex excitations and
dissipative phenomena. The analytical studies of the influence of the effect of mutual pulling by super-fluid
components on charakter of acoustic excitations in the relyativistic super-fluid system are carried out and the
vortex solutions lorentc.covapiant equa-tions are obtained. The systems of equations of the vortex dynamics of
soluti-on of two nonrelativistic superfluid liquids are obtained both taking into acco-unt the interaction of the
condensates with each other and without it and are carried out the analytical calculations of the ratio of the
intensities of waves "first" and "second" the fifth sounds in to such of solution. One introduces a model of the
superfluid state of a Bose liquid with repulsion between bosons, in which at T=0, along with a weak single-particle
Bose-FEinstein condensate, the-re exists an intensive pair coherent condensate, analogous to the Cooper
condensate in a Fermi liquid with attraction between fermions. A closed system of nonlinear integral equations for
the normal and anomalous self-energy parts is solved numerically, and a quasiparticle spectrum is obtained, which
is in good agreement with the experimental spectrum of elementary excitations in superfluid 4He. It is shown that
the roton minimum in the spectrum is associated with the negative minimum of the Fourier component of the pair
interaction potential. The temperature dependences of the densities of single-particle con-densate and summary
density of the superfluid component are obtained.
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