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Equilibrium crystal shape of 4He under microgravity

The growth coefficient of 4He crystal which is grown from the superfluid becomes divergently large
towards T=0, and the crystal relaxes to the equilibrium state in a very short period. We have succeeded in
cooling 4He crystal down to 150 mK by the specially designed dilution refrigerator under microgravity of
parabolic flight for 20 seconds. Using this fridge, we were able to obtain beautiful pictures of the crystal
with 3 facets, c-, a-, and s-, under the equilibrium condition at 150 mK for the first time.
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HOwwn Okyza
PaBHoBecHasa Kpuctannuveckasa ¢gopma 4He
B YCJIOBUAX MMKpOrpasuTauum

KoadduuneHT pocta 4He KpucTanna, BbipalleHHOro U3 CBEPXTEKYYel XUAKOCTH, CTaHOBUTCA AnBep-
reHTHo 6onbwnm B6aM3n T=0 K, n KpucTann nepexosnt B paBHOBECHOE COCTOAHME 33 O4YEHb KOPOTKOE
Bpems. Mbl ycnewHo oxnagunu 4He kpuctann go 150 MK cneuuwansHo paspabotaHHbiM pedpuKepaTto-
POM pacTBOPEHWUA B YCI0BUAX MUKPOrpaBUTaLMu B npoLiecce noseTa no napabone 3a 20 cek. Micnonb3ys
3Ty OX/TaXAQI0LLYI0 CUCTEMY, Mbl BNiepBble CMOTJIN MOJy4YUTb NPeKpacHble N3006paX)eHUs KpyucTanna refms
¢ 3-MA rpaHAaMu, c-, a- U s+, B ycnoBusax pasHosecus npu 150 MK. MonyyeHHble n306paxeHns nokasanu,
uTo 4He kpuctann Ha 3emne cunbHO AedopMupyeTca rpaBuTaLmen.

KnioueBble cnoBa: 4He Kprictann, MMKporpaBuTaumsa, cBepxTeKy4ecTb, BULMHaIbHAA MOBEPXHOCTb.

HOwwn Okyza
MukporpaButauua wapTrapbiHja
4He GipkanbinTbl KpucTanablk ¢popmachbl

Aca aKKbIW CYMbIKTbIKTAH anblHaTbiH 4He KpuctanbiHbiH apTy Kosdduumenti T=0 K MaHalbliHAa
OVBEPreHTTi YIKEH MaHre ve 6onafbl XaHe KpUcTann eTe a3 yakbiTra GipkanbinTbl Kafaanfa etedi. bis
4He kpuctanbiH 150 MK peitiH apHalibl )kacanfaH epity pedpukepatopbiHaa 20 cek iwiHae MUKpoOrpaBu-
Tauus )araanbiHga napabona 6onbiHWa ywy npoueciHae caTTi cybITThIK. Ocbl CybITKbIW XYMeHi nanja-
NaHa oTbIpbIn 6i3 eH BipiHwWi peT150 MK Ke3iHge Tene-TeHAiK KaFaalblHAA C-, a- XKaHE S-, 3-KbIpJibl renni
KpYCTanblHbIH aliKblH GelHeciH angbik. AnbiHFaH cypettep 4He Kpuctanel Xepge rpaBuTaumsamMeH eTe
KYLUTi ©3repeTiHiH KepceTTi.

TyniH ce3spep: 4He KpycTani, MUKpOrpaBUTaLMSA, aCKblH aKKbILWTbIK, BULMHAN OeT.

The growth coefficient of 4He crystal which
is grown from the superfluid becomes divergently
large towards T=0, and the crystal relaxes to the
equilibrium state in a very short period. We have
succeeded in cooling 4He crystal down to 150 mK
by the specially designed dilution refrigerator under
microgravity of parabolic flight for 20 seconds.
Using this fridge, we were able to obtain beautiful
pictures of the crystal with 3 facets, c-, a-, and s-,
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under the equilibrium condition at 150 mK for the
first time. The movies revealed that the 4He crystal
on the ground is largely deformed by the gravity.
Thanks to obtaining crystal with three facets in
the probable equilibrium condition, we were able
to determine the Wulff’s origin with a pretty good
accuracy. Once the origin is determined, the surface
energy of each facet is derived, using the known
c-facet surface energy as a reference. At the same
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time, the facet size (c-facet) and the functional crystal was very small, and then the flat looking
form of the vicinal surface next to c-facet were plane was found to be the vicinal surface, not the
determined. Surprisingly, the size of c-facet of the facet.

Figure 1 — Left: 4He crystal under 1G. The horizontal flat surface is the rough surface.
T=150 mK. Right: The same crystal under microgravity. There are three facets appearing
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