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1. Camoy3ropKeHuil po3paxyHOK MiKaTOMHMX IIOTEHILiaJliB Ta TEpMOJUHAMIYHUX (QYHKIiH resiio-4 B HAJIJIMHHIN i

HOPMaJbHIN (azax

2. A self-consistent calculation of interatomic potentials and thermodynamic functions of helium-4 in superfluid
and normal phase

Pedepar:

1. IlpoBeneHo JoCigKEHHS CUIIbHOB3a€MOi1040i bo3e-cucrtemu Ha NpUKIafi resiio-4 B IIMPOKOMY
TeMIIepaTypHOMY [iana3oHi. 3acTocoBaHo ¢GopMatizM KOJIEKTUBHUX 3MiHHUX, METOZ, IBOYaCOBUX TEMIIEPATyPHUX
¢byukuii [pina, a Takox 1/N-poskiaz. BusHauyeHo napHuil Ta TPUYACTUHKOBUI MiDKaTOMHI roteHuianu. JIs
PO3PaxyHKy TEPMOAVHAMIYHUX (PYHKLiN 3alIpONIOHOBAHO CAMOY3rOJKEHNH CIIOCi6 €(peKTUBHOrO BpaXyBaHHs
MIOIIPaBOK JI0 HAOIDKEHHS XaOTUYHUX (Pa3. JJoCATHYTO NOOPOTro y3rofKeHHs 3 eKCIIEPUMEHTOM B HAIIIJIMHHIN i
HOpMaJbHIN azax. PosrisHyTo nutanHs epeKkTuBHOI Macu aToma resiio-4. Kougencatay ¢pakuio npu T = 0 K
OlliHEeHO K 11%. Pe3ysibTaTu BUKOPUCTOBYIOThCS. B HABUAJIbHOMY IIPOLIECi, B HAYKOBO-LIOCIiAHIN poboTi. Cdepa

BIIPOBAJI>)KEHHS ~ TeOpiH B38€MO,EiIO‘{I/IX KBAaHTOBUX CHUCTEM.

2. The study of a strongly-interacting Bose-system with helium-4 as an example is carried out in a wide
temperature region. The collective variables formalism, two-time temperature Green's functions techniques, as



well as the 1/N-expansion are utilized. The pair and three-body interatomic potentials are determined. A self-
consistent method for the calculation of thermodynamic functions is proposed/ This method takes into account
the corrections to the random phase approximation in a n effective manner. A good agreement with experiment is
achieved in the superfluid and normal phases. The question of helium-4 atom effective mass is considered. The
condensate fraction at T = 0 K is estimated as 11%. The results are used in the educational process, in scientific
work. Application realm is the theory of interacting quantum systems.
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