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_Outline

Surface state electrons

subband excitation

DC mobility of the Wigner solid

Quasiparticle scatteing from free surface

Superfluid He-3

A phase: | texture

B phase: Andreev scattering?

B phase: Gap distortion and n texture

He films, suspended channels, etc., as supports for electrons
Conclusion



Image potential

— 1eV

Bulk He




Microwave absorption

500mK | 200mK  |146mK

Absorption [uV]

-3 . . . . . . . . .
27.5 28.0 28.5 29.0 28.0 28.5 29.0 28.0 28.5 29.0

Vat [Volt]




Inhomogeneity

3 | | |
2L |
Inner
= 1F i -
S, |
@ )\l Inner+outer
T Obwe o AV ..
2
g
g -1t /
2L |

580 284 286 28.8 290 292
VDC [Vﬂlt]



DC mobility

1000

100

10
Temperature [mK]

[0asA/zw] AlljIqON

0.1



Wigner crystal




~ Scattering of quasiparticles




Ballistic regime
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A-B phases
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Triplet Superfluid

Normal:

G = SO%L) X SOéS) x P x (T x U(1))

A-phase:

H(A) = (0;‘9) X Of}rUﬂg) X (ogL—WW) X Og,f;T) X PUg /2

Vap(k) X goz(ng +iny), (g =io02)
IA|? = |1 ]* sin® @

B-phase:
H(B) = (SOY" ™ x T) x PU, s

l[)ﬂg(k) X g& -1
A]? = |[yBl°



Energy gap




- Experimental Results
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Electrons on He films

1D channel 1D channel

flat resist dot with guard without guard



_Results
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- Summary

Quasiparticles are specularly scattered from the free surface.
DC Mobility is sensitive to the distribution of quasiparticles.
Energy gap profile of superfluid He-3 can be detected.
A-phase | texture is perpendicular to the surface.

Where is the Andreev scattering?

B-phase n texture should be elucidated.

Much to do toward the qubits.



Toward a single electron
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