Experimental Results for Supercooling of 3He-A

Memory Effect and Supercooling of the 3He-A phase in zero magnetic field
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Interplay between
surface energy and
volume energy
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supercooled A4 phase as a function of the radius of the bubble.

The energy increases with increasing bubble size for R <R, r a d i u S fo r‘ n u C I e at i O n .

due to the surface tension, and then decreases for R > R...

Baked Alaska model
requires sudden
heating (eg cosmic ray
passage) to raise local
temperature, allowing
re-nucleation on
cooling to B phase.

Lobster pot allows
fluid in interior to
nucleate in a different
phase through a
restricted thermal
contact channel. Can
provide memory
effect.

Fig. 1. (a) The symmetric lobster-pot, (b) the asym

“Aurore de Venise” allows

for individual bubbles of A

& B phase to nucleate
around a heated core.
Accounts for lost energy.

FIG. 1. (Color online) A typical effective potential V(¢) with a
false vacuum A at ¢ = —2cy, a slightly lower (by ¢;) false vacuum
A’ at ¢ = 0, and a true vacuum B at ¢ = 2c¢;.

Resonant tunneling model” avoids low
tunneling probability by postulating
intermediate states (other phases) that
might enhance tunneling probability at
specific T,P.

Fundamentally, extreme purity and low temperature implies 3He B phase should never be nucleated from the A phase. Baked Alaska model
correctly predicted some nucleation due to cosmic rays or charged particles. Other models address specific issues. No model is perfect.
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