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Vacancy assisted flow of solid helium

The idea that solid helium might become a supersolid goes back fo Andreev and Lifshiz [1]. The 2004
observation of supersolidity in forsional oscillator experiments by E. Kim and M. Chan [2] started an
extensive worldwide series of related investigations. Since the report by D. Y. Kim and M. Chan in 2012
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Ix. beHeauk, A. Kanunun, IN. Huetto, Ik . ToeHuc
CopeiicTBMe BaKaHCUU NOTOKY TBEPAOro renus

Wpes, uto TBEpAbIV reNIMil MOXKET CTaTb CBepXTBEPAbIM BELLEeCTBOM, NpeAcKa3aHa AHApeeBbIM 1 JIus-
wuuem [1]. B 2004 r. 3. Kum, M. YeH Havyanu WNPOKYH MEXAYHAPOAHYH CEPUID COOTBETCTBYIOLWNX UC-
cnefj0BaHU CBEPXTBEPAOIo BELLEeCTBA M0 METOAVKE 3KCNepMMEHTaNIbHO KPYTUITbHbIX OCLUNATOPOB [2].

KnioueBble cnoBa: rennii, TBepA0e Teo, TEMMNEepaTypHbIil PEXUM, HU3KUe TeMnepaTypbl.

Ix. beHeauk, A. Kanunun, IN. Huetto, Ik . ToeHuc
Boc opbIHHbIH KaTTbl reIMiAiH aFbiHbIHA KOMeKTecyi

KaTTbl rennin aca KaTTbl 3aT 60Nybl MyMKiH JlereH naesHbl AHApeeB aHe JInBwuy 6omkan aiTKaH
6onatbiH [1]. 2004 . 3. Knum, M. YeH xanbikapanblK ocbl MAesifa CaliKec 3epTreynephiH TonTaMachbiH
KYPri3reH, aca KaTTbl 3aTTbIH aliHanaTbIH TaXipnbenik ocuunnATopnapAbIH aaicteMeci 6oiibIHILIA 3epTTey-

nep xyprisinreH [2].

TyniH ce3aep: renunii, KaTTbl AeHe, TeMnepaTypablK PeXXuM, TOMeHri Temnepatypanap.

The idea that solid helium might become a
supersolid goes back to Andreev and Lifshiz [1].
The 2004 observation of supersolidity in torsional
oscillator experiments by E. Kim and M. Chan [2]
started an extensive worldwide series of related
investigations. Since the report by D. Y. Kim and
M. Chan in 2012 [3] that their effect was spurious,
interest in the phenomenon has largely subsided. In
2001 GalliandReatto predicted that another type of
supersolidity might occur at temperatures close to
the lambda line provided that the concentration of
vacancies is sufficiently large.[4] This has inspired
our experiments which take advantage of the geyser
effect [5] in which vacancy diffusion from the

vacuum side of a flow system leads to a sudden
collapse of the solid. The resulting flow through a
0.1 mm dia 14 mm long capillary is monitored by
pressure sensors up- and downstream of the capillary
at temperatures between 1.64 to 2.66 K and pressures
up to 102 bar. After the initial sharp geyser pressure
pulse, three different capillary flow regimes are
observed as the upstream pressure decrease: (1) an
oscillatory (minigeyser) regime. (2) a constant flow
regime with a linearly decreasing pressure gradient,
and (3) a non-resistant regime. The comparative
analysis of the three regimes indicates that the flow
of solid 4He is driven by a coherent counterflow of
excess vacancies, which are injected at the solid/
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liquid interface near the micrometric orifice exposed gradient, is interpreted as evidence for a new phase of
to vacuum. In the constant flow regime the velocity of solid helium induced by non-equilibrium vacancies,
about 20 cm/s, which is independent of the pressure in agreement with recent theories.
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