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MapHUX MDKYACTUHKOBUX KOPEJISILin

2. A self-consistent microscopic theory of thermodynamic and structure functions of Bose-liquid in the
approximation of pair interparticle correlations

Pedepar:

1. ocnimKyBanncs TEPMOJMHAMIYHI i CTPYKTYPHI (PYHKIi CUIbHOB3a€MOIiI0U0i 603€e-CHUCTEMHU, & CaMe, PiIKoro
rejio-4, y IMPOKOTEMIIEPATYPHOMY Aiana3oHi. Ofep>kaHo BUPa3y [JIs €Heprii, TeIJI0EMHOCTI, IapPHOTO
CTPYKTYypHOro (akTopa, NOBHOI €(peKTUBHOI Macu aToMa reJlito B piiuHi, 0IHOYaCTUHKOBOI, IApHOi, MPsIMOi
KOpeJISILiiHOI PyHKLiM po3noiny Ta 603e-KOHeHCaTHOI (ppakiii pifKkoro resio-4 0js HOBIIbHUX TEMIEPATYP.
O64ucieHo TemnepaTypy KoHaeHcalii pinkoro resiio-4: Tc=2.26 K. Vci octatouni ¢popmysiu 3anucaHi yepes
PiAMHHUI CTPYKTYpPHUIL pakTop, eKcTpanosaboBanuil 1o T= 0. Pe3ysbTaTi BUKOPUCTOBYIOTHCSI B HABUAJIBHOMY

npolieci, HAayKOBO-A0CHiIHIN po60Ti. O61aCTh 3aCTOCYBaHHS - KBAHTOBI CUCTEMU



2. The thesis is devoted to the description of structure and thermodynamic functions of a strongly interacting
Bose-system, namely helium-4, in a wide temperature range. We obtained the expressions for energy, capacity,
pair structure factor, the effective mass of the a helium-4 atom, the one-particle, the pair and direct correlation
distribution functions, the Bose-Einstein condensate fraction in a wide temperature range. The calculate Bose-
Einstein condensation temperature of liquid helium-4 equals Tc = 2.26 K. All the final formulae are written solely
via liquid structure factor extrapolated to T=0. The results are used in the educational process, in scientific work.
Application realm is the theory of quantum systems.
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