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A Motivation and experimental setup
A Phase Diagram 8He in compressederogel

A Hydrodynamics of the normal fluid within the
aerogel

A Dissipation signatures of treuperfluidphases



Bulk SuperfluidHe phases
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J.Pollanenret.al., Nature Physid& 317 (2012)

Engineer Dlsordeq Add Aerogel

Properties of the aerogel:
A 98%open
A VeryHomogenous
A Very Soft: Speed of sound30¢ 50 m/s

A Typical size of the strands:<5 nm
A Typical correlation lengtha — 100 nm



Effects of the Disorder

Density of states above the Fermi surface: Evidence in thermal conductivity:
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Data for uncompressederogel

Uncompressed Aerogel:
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No sign of ESphase reappearing on warming!



Sgueeze The Aerogel

Uniaxial Compression by 109%:
ProvideAnisotropic Disorder

Expectations:

A Metastabilityof the ESP phase should be
enhanced

A ESP phase could reappear on warming

A Previously expected that compression will orient
0 K Svector along the axis of anisotropy



Experimental Setup

Aerogel is grown in the head of the torsion
pendulum, and then compressed by 10%:

Height 440 pm— 400 pm

Capacitive drive
and detection:

Dual phase
Topview lock-in

O+

Maintain driving frequency near resonance

Infer resonant frequencyfrom the inphase and
guadrature components of the signal

Qis inferred from the amplitude of the response



Bulk Fluid Contribution
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Superfluid Data
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Superfluid Data
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Reappearance of the ESP pha
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Full transition to ESP state on warming 70 uK bdjow

Warming to the partial transition region and immediately
cooling allows for coexistence of ESP and B phase at low
temperatures
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No alignment of&vector along the anisotropy axis

Instead data consistent witlgvector oriented in the plane of the cell
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K-vector alignment?

Compressed Aerogel: Uncompressed Aerogel:

" (ESPhhase) shows continuous change with temperature (i.e. power law
Is different from Bohase)
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Phase Diagram

Extended region of metastability T allows us to have an extended
temperature window in which we have ESP on cooling and B-phase on
warming. It is easier to compare the signatures of the two phases
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AerogelDisorder = Magnetic Field

VoLUME 32, NUMBER 20 PHYSICAL REVIEW LETTERS 20 May 1974

Polycritical point is
y p Profound Effect of a Magnetic Field on the Phase Diagram of Superfluid *He*
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Hydrodynamics of NormaHe in Aerogel

The fluid is coupled to the aerogel strands through a friction force:

r
=—(Vyo - V) Higashitaniet. al. PRB 71, 134508 (2005)

Ly
In the normal state, ; = (mfp/vF)(m/m*) <10°s

Thus, the equations of motion for the system become:

/
ra#a = /7D2Xa +Z__(VHe - Va)
f

r
r#He :hDZVHe - I,_(VHe - Va)
f
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Normal State Data

After subtractingoulk: Temperaturandependent
dissipation ~ 2.5x19
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