Rice and vortex matter in superconductors
are similar granular systems
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Brief intro superconductors: 1

Superconductors expel magnetic field
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Brief intro superconductors: 2

At high fields: fieldlines penetrate the sc
through ‘vortices’

Vortices are pinned

Overview

* Roughening of flux-scapes

Brief intro superconductors: 1

Superconductors expel magnetic field
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De Gennes' sand

The state thus realized is called the critical state,
and was first described by Bean. We can get
some physical feeling for this critical state by
thinking of a sand hill. If the slope of the sand
hill exceeds some critical value, the sand starts
flowing downwards (avalanche).

P.G. de Gennes, Superconductivity of Metals
and alloys, section 3-3




Bean model = sand heap

vortex density  pile height

Experimental technique: the Faraday effect
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Roughening of vortex-sand or|flux-scapes
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Overview

* Roughening of rice piles




Rice set-up o Binoculair Stereoscopy

Overhead pre

i

Distril

Disparity = x, — x,

X, X,
camera L. camera R

o Monoculair Stereoscopy

Disparity = x, — x,

camera source

X(mm)




L i
Rice-piles and vortex-scapes Overview

* Analysis and discussion
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profile
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Kardar Parisi Zhang equation
A front growths perpendicular to its interface

h

& = W2h+£(Vh) +7

diffusion non-linear noise

Kardar Parisi Zhang equation
+2(Vh)? +1

Kardar Parisi Zhang equation
2 (VR) [+ 1

a7 VA \—
2(Vh)?
h h++(Vh)?

Mass is not conserved

Exponents: Experiment and KPZ eqn.
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Roughening and SOC
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Conclusions

* Rice and superconductors are very similar

* Critical slope

» Growth en roughness exponent front
» Growth en roughness exponent profile
» Growth en roughness exponent surface
* Avalanche size distribution function
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Outlook

Use superconductors as a model granular system

* Fully overdamped

Well defined interactions
Indentical particles
Control:

o Patterning: Anisotropy

o Temperature: ratio static/dynamic disorder
o Magnetic field: density




