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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 29.17.21

Tema guceprauii:
1. loBroxBubOBa acCUMNTOTUKA PyHKLI ['piHa Ta iHpauepBoHi po36i>KHOCTI y MiKpPOCKOIIi4Hii1 Teopii

HaJIUIMHHOCTI bo3e-pinnnu 4He

2. Long-wave asymptotics of the Green’s functions and infrared divergencies in the microscopic theory of
superfluidity of Bose liquid 4He

Pedepar:

1. Y nuceprauiiiniit poboTi IpoBeeHO y3arajbHeHHsl KBaHTOBO-T10J1b0BOi Teopii 36ypeHs [TonoBa, y siKiil BincyTHi
iH(ppauepBOHi po36KHOCTI, Ha BUIIAJOK CUJIbHOB3aeMO-Iilounx bosze-cucrem. Ha OCHOBI pe3ysbTaTiB, OTPUMMaHUX
METOJIOM TE€OPii pEeHOPM-TPYII, IIOKa3aHo, o epeKTuBHUN (yHKLIioHas [TonoBa A Manux 3Ha4€Hb €HEPrii Ta
iMITyJIbCY KBa3i{4aCTUHOK € NTepeHOPMOBaHOIO0 KBAHTOBOMEXAHIYHOIO JIi€l0 y TaK 3BaHil “¢ikcoBaHiil Touni”. Ha
ocHOBi MogudikoBaHoi Teopii [ToroBa oTpuMaHo iHPpadyepBOHi aCUMITTOTUKYU OJTHOYACTUHKOBUX TiIPOTUHAMIYHUX,
HOPMaJbHOI Ta aHOMaJIbHOI (yHKILiM ['piHa, a TakoX gBoYacTUHKOBUX QyHKLiN ['piHa. Po3paxoBaHo iH(pauepBoHi
ACUMMIITOTHKMY [1J11 HOPMAJIbHOI Ta aHOMAJIbHOI BIJACHOEHEPTETUYHUX YaCTUH. SHANAEHO PO3IOLINN KBa3i4aCTUHOK

3a immysbcamu y rpanuisix T << c|q| Ta T >> c|q|. ¥V mpyromy nopsgky mogudikosanoi Teopii 36ypeHs [Tornosa



PO3PaxOBaHO YSIBHY YaCTUHY CIEKTPY €JIEMEHTAapHUX 30yIPKEeHb y JOBrOXBUJIBOBIN 061acTi. [IpoBeleHO pO3paxyHKu
[IOTIPABOK 10 BJIACHOEHEPreTUYHUX YaCTHH Bifl BUIIKX [IOPsIKiB Moau(iKoBaHOI Teopii 30ypeHs, sKi 6yJ10 3BeeHO
IIO PO3B’I3Ky PiBHSIHb TUIY KiHeTUYHMX. Ha OCHOBI pO3B's13KiB LJMX PiBHSIHb OTPUMAaHIi TeMIIEpPATypHi NOIPaBKY 10
WIBUZIKOCTEN TIEPIIOTO Ta APYTOro 3BYKiB Ta MPOBEIEHO B pamkax mogei [amwuipkoro E.A. i Binbuuncskoro C.J.

PO3paxyHOK TEMIIEPATYPHOI 3aJIEXXHOCTI I'YCTUHY HAAIUJIMHHOI KOMIIOHEHTU bo3e-pigunu 4He.

2. This thesis concerns the problem of the infrared divergences which appears in the microscopic field theory of
strongly interacting Bose system. This calls for a systematic renormalization, which has been performed recently
by Pistoleci F., Castellani C., Di Kastro C., Strinati G. In this thesis were shown that the essential results of this
procedure are equivalent to obtained using the Popov’s hydrodynamic approach modified for the case of strongly
interacting Bose system. This shows that Popov’s approach correctly identifies the infrared fixed point of the
renormalized effective action.Using the modified Popov’s approach the infrared asymptotic of single particle
hydrodynamic, normal and anomalous Green'’s functions were calculated. The modified hydrodynamic formalism
was applied in order to find expressions for the density-density response as well as the density-current response,
which are infrared finite. Obtained expressions are in agreement with the results obtained by Gavoret J. and
Nozieres P.The quasi-particle density for T >> c|q| and T << c|q| was also calculated. Obtained formulas agrees with
results obtained by Giorgini S., Pitaevskii L. and Stringari S. In this thesis this residual interaction were used in
order to calculate the quasiparticle decay at small energy and momenta in second order perturbation theory. In
the low density limit obtained expressions agrees with Popov’s result and at zero temperature it coincide with
Beliaev’s result.As it was shown by Popov calculation of high order diagrams can be reduced to the solution of the
kinetic type equations. Using this method the temperature corrections for the velocities of the first and second
sounds for strongly correlated Bose system was calculates.Using the results of modified Popov theory and the
model proposed by E.Pashitskii and S.Vilchinskyy the temperature dependence of the density of superfluid
component of Bose liquid 4He was calculated.
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