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Dalibard 2D experiment
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Theory Vs Experiment
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Theory Vs Experiment
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Disorder in Ultracold Gases
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Billy, et al.,
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Smoking gun
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Roati, et al.
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Their smoking gun
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Incommensurate lattice experiments

• Disorder introduced with additional light field.
• Use Bose-Hubbard Hamiltonian
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Simplest possible picture

Simplest possible picture: zero temperature
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Results

∆ = 0
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Results

∆ = 3
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Commensurate Lattice

∆ = 3
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Our version of the smoking gun
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Counting rational numbers
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Effect of interactions
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Bloch Oscillations

Commensurate

Quasi-periodic
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Two dimensions

time zero
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synthetic field

Geometry

p → p − eA
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Breaking time-reversal symmetry
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A resonance...
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Experiments in semiconductors - the
2DEG

• Study resistivity of 2DEG in Si MOSFETs.
• Very high mobility samples.
• Low electron densities.
• Identify critical electron density for metal-insulator

transition.

Kioloa 2011 – p. 22



S A P E R E - A U D E

Kravchenko data

Open questions - Interactions? Quantum phase transition?
Cross-over? Kioloa 2011 – p. 23
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A thank you...

A localised state...
Kioloa 2011 – p. 24
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