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Transverse Acoustic Impedance of Superfluid SHe-B
Sound Propagation in Liquid 3He in Aerogel
Electronic Raman Scattering of Sr,RuO,

Future Problems



Transverse Acoustic Impedance of Superfluid *He-B

Acoustic Impedance
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Aokl et al.,  Phys. Rev. Letters 95, 075301 (2005)
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Frequency Dependence of Z=Z2’+i1Z"=P,/u
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Structure in the acoustic impedance can be related to the pair excitations of
midgap quasi-particle and propagating quasi-particle.

Acoustic Surface Spectroscopy



Random S-matrix Model Nagato et al. (1996)

(Nrco: Hermite matrx)

n . Random variable to describe the surface roughness
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W: Parameter to describe the roughness of the surface
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Surface Effects on BW State

Orderparameter

Angle Resolved Density of States
at Surface
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Density of States at Surface with Roughness
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Frequency Dependence of Z=Z2’+i1Z"=P,/u
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Structure in the acoustic impedance can be related to the pair excitations of
midgap quasi-particle and propagating quasi-particle.

Acoustic Surface Spectroscopy



Boundary Condition for Oscillating Wall

u = dR(t) / dt Sko — e_"KR(ﬂSKQeiQR(t_’)
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Unsolved Problems

1. Origin of the upper edge of the surface states _lg__and.

2. Fermi liquid effects
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How the momentum of wall is transferred to the superfluid
and how the transverse wave motion develops as it Is

away from the wall?



Sound Propagation in Liquid 3He in Aerogel
Aerogel Sio, nsEk+*y FT7—2%
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Sound Propagation

Nomura et al. Phys. Rev. Lett, 85 4325 (2000).
15MHz, A ~ 20um
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Momentum Conservation Law in Aerogel
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Aerogel Motion

Equation of motion of aerogel

d” 9,
Pa (ﬂ?uﬂ — ci&uﬂ} = F, v,= Euﬂ
Collision drag force ( Pippard, Holstein)
1+ F7/3
F = — ijimp — P['U — ’Ea}
P Tir
J = pv
a.J; _-"j"l_[,; i

_ E
E:?t o j g




Ichikawa et al. ipsJ 703483 (2001).
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Electronic Raman Scattering from Sr,RuQ,

= Pair excitations

= Order Parameter Collective Modes

ky + ik,

sink, + isin k,

c.f. clapping mode in He-A
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sink, + 1sink,

B,,mode B,
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Future Problems to Study

* quantitative study of acoustic impedance of superfluid *He

- dynamics of systems with boundary
optical conductivity of superconductors contacts

* proximity effects of superfluid He in aerogel
in contact with pure superfluid 3He



