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1. lncunaTyBHI Ipoliecy pU pe30HaHCHOMY 30y KeHH] €1a0Ko TypOyJIeHTHOI Tedii y Hal[IJIMHHOMY TeJtii

2. Dissipative processes at resonant excitation of a weakly turbulent flow in superfluid helium

Pedepar:

1. luceprauio Np1UCBSIYEHO EKCIIEPUMEHTATIbHOMY LOCIIIPKEHHIO IUCUIIAaTUBHYX IIPOLECIB IIPU JIaMiHapHIN i
cs1abKo TypOyJIEHTHIi Tedii HaAIIMHHOIO TeJlilo NP HU3bKUX TEMIIEpPATypax. BusBiIeHO 0COOIMBOCTI BAHMKHEHHS
cy1abko TypOyJIeHTHOI Tedil reJtito, Ipu sIKiil crioctepiraeTbcst e(pekT B3aEMHOTrO TepTsl — po3citoBaHHS QOHOHIB Ha
KBaHTOBaHMX BUxpax. [lokasaHo, 110 nepexif, Bif, JJaMiHApHOTrO PEXXUMY 10 TypOYyJIEHTHOrO BilOyBa€eThCs MIpU
PE30HAaHCHOMY 30y/I>)KEHHI OCLIMJIIOIOUMM TiJIOM Tedii restiio i JOCATHEeHHI HUM KPUTUYHOI IBUJIKOCTI. BcTaHOB/EHO,
10 TP LIbOMY CUJIA TEPTS TeJlito MPONOPLiiiHa Ky0y MaKCUMYyMy MIBUJKOCTI OCLIMJIIOIOYOTO Tia. B mexxax
HeJliHiliHOTO piBHAHHS [JyddiHra 3 ypaxyBaHHIM [Aii 30BHIIIHBOI CUJIM ONIMCAHO AUCUIIATUBHI SIBUIIA B
HaJIUIMHHOMY TeJlii i3 OCLMIIIOI04YUM TiJIOM, 30KpEMa HEJIiHINHICTDb 3a/1e5KHOCTI IBUIKOCTI OTO KOJIMBAHb Bif,
30y1Ky040i crii. 3HalIeHO iCHyBaHHS IBOX YaCTOTHO-3aJI€5KHUX PEKMMIB B'I3KOTO TEPTS y JIaMiHApHii Tedii

reJiito B 06J1aCTi TiApOgMHaMiYHOTO PO3CilOBaHHS TEIJIOBUX 30y KeHb. BCTaHOBJIEHO 3B'130K MiXK MaCOI0 reJiiio, 1o



BUTiICHEHA OCLIMJIIOIOYUM TiJIOM, i IOT0 pe30HAHCHOIO YaCTOTOIO KOJIMBAHb, Ta II0Ka3aHO, 110 Y 11l 0671acTi

KoedilieHT nprenHaHOoi Macy reJlilo 3aJIe’KUTh Bil YaCTOTHU Ta TEMIIEPATypPH.

2. The dissertation is devoted to the experimental study of dissipative processes in laminar and weakly turbulent
flow of superfluid helium at low temperatures. The features of the occurrence of a weakly turbulent helium flow
are reveale. In a weakly turbulent flow the effect of mutual friction is observed, namely scattering of phonons on
quantized vortices. It is shown that the transition from the laminar regime to the turbulent occurs at resonance
excitation of the oscillating body of the current of helium and at reaching a critical velocity. It is established that at
the same time, the friction force of helium is proportional to the cube of the maximum velocity of the oscillating
body. In the framework of the nonlinear Duffing equation, taking into account the action of external force,
dissipative phenomena in superfluid helium with an oscillating body are described, in particular, the nonlinearity of
the dependence of the velocity of its oscillations on the excitatory force is investigated . The existence of two
frequency dependent regimes of viscous friction in the laminar flow of helium in the region of hydrodynamic
scattering of thermal excitations has been found. A connection between the mass of helium displaced by the
oscillating body and its resonant frequency of oscillations has been established, and it has been shown that in this
region the coefficient of the connected mass of helium depends on the frequency and temperature.
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