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1. Tomorenisanis Ta pazoBe po3iiapyBaHHs KOHIIEHTPOBaHUX TBEpAUX po3unHiB 3He-4He

2. Homogenization and phase separation of concentrated solid 3He-4He solutions

Pedepar:

1. B pucepTauiiiHiil poboTi MpOBEIEHO MNOUYK Ta JOCiIKEHHS HOBUX €(EKTiB B IPOLEeCi IBOX (a30BUX IEPEXOLIB
nepuoro poay - ¢pa3oBoro posiapyBaHHs KOHLEHTPOBAHUX TBEPAUX Po3unHiB 3He-4He Ta 3B0OpoTHOrO nepexomy
PO3IIaPOBAHOTO PO3YMHY [0 TOMOT€HHOTO CTaHy. BUSBI€HO BIUIMB BEJIMKOMACIITAOHUX (QIIyKTYyalliil KOHLLeHTpaLlii
Ha MOBEJiHKY TUCKY 106,113y (pazoBoro nepexony. [1pyu 0xon01KeHHi po3uMHYy HOT0 TUCK HE 3MEHIIYEThCS B Mipy
(POHOHHOTrO BHECKY, a [IOMIiTHO 3pOCTa€. BCTaHOBJIEHO, O IPU HAGMDKEHHI 10 TEeMIIEpaTypu po3lapyBaHHA 3a
paxyHOK (IyKTyaliil y JOMilIKOBIll MifcucTeMi pO3YMHY YTBOPIOKOTHCS 3aPOJKM HOBOI (pa3u y BUTJISA KJIACTePiB,
SIKi MICTSITb COTHi aTOMIB. Y KOHLIEHTPOBAaHUX PO3YMHAX €KCIIEPMMEHTAJIBHO 3aPEECTPOBAHA TraHTChKa aCUMETPist
[IpoLeCiB po3lIapyBaHHs Ta romoreHisatii. [lokasaHo, 0 MBUAKICTb IT0YaTKOBOT'O €TaIly FOMOTr€eHi3allii MoXe
IIepPEeBUILYBAaTH MIBUIKICTh pO3IIAPyBaHHs Oisbiie, HDK y 500 pasiB. BusiBsieHo, 10 MBUAKICTE TOMOT€Hi3allii CyTTeBO

3aJI€KUTBD Bif] KIHETUKY NIONIEPEAHBOTO PO3MAPYBaHHS PO34YMHIB. Pe3ylIbTaTu €KCIIEPUMEHTIB 3 KIHETUKU



po31IapyBaHHS KOHIIEHTPOBaHUX po3urHiB 3He-4He Ta ix NOpiBHSAHHS 3 TEOpPi€lo 3pOCTaHHS HOBOI (a3u Ta
BiANoOBiTHNMY IUQY3iHUME IPOLiecaMy LO3BOJIMIIY 3HANTH KoedillieHT MacoBoi nudysii B cuctemi Ta odyryBaTu
KapTHHY €BOJIIoLiI [UQY3ifiHUX NPOLECIB i3 3pOCTaHHIM KOHILIEHTpalii. ¥ KOHLeHTPOBaHUX PO3YMHAaX JIOKaJli3allis
JIOMIIIKOBUX 30y)KeHb TPU3BOAUTD 10 Pi3Koro najiHHs koedinieHTy MmacoBoi audysii. @aszose posmapyBaHHS ife
IOCUTb iHTEHCUBHO, OCKiJIbKY i3 3pOCTaHHSM KOHLEHTPALlii 36i/1b1IyeThCs YACIIO LEHTPIB 3apOAKOYTBOPEHHS, TOOTO

3MeHIyeTbhCs AudysiliHa JOBKMHA JOMIIIKOBUX aTOMiB.

2. The dissertation presents the results of search and investigation of new effects arising during the two first kind
phase transitions- the phase separation of concentrated solid 3He-4He solutions and the reverse transition of the
separated solution into a homogeneous state. Anomalous behavior of the solution pressure near the phase
transition was observed. When the solution is cooled, its pressure does not decrease owing to decreasing in the
phonon contribution, but increases noticeably. It was established that at approaching the phase separation
temperature the nuclei of new phase are formed like a clusters containing hundreds of atoms due to fluctuations
in the solution impurity subsystem. It is shown that the rate of the initial homogenization stage can exceed the
velocity of the separation more than 500 times. In this case, new feature has been discovered: the homogenization
rate essentially depends on the kinetics of the preceding separation. The results of experiments on the separation
kinetics of concentrated 3He-4He solutions and their analysis within the framework of the new-phase growth
theory with the corresponding diffusion processes made it possible to find the mass diffusion coefficient and
construct the general picture of the evolution of diffusion processes with increasing concentration. In
concentrated solutions, the localization of impurity excitations at sufficiently high concentrations leads to a sharp
drop in the mass diffusion coefficient. In spite of this, the phase separation process goes quite intensively, since
with the increase in concentration the number of nucleation centers increases, that is, the diffusion length of
impurity atoms decreases.
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