Experiment on localization of atomic matter waves
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Experiment on localization of atomic matter waves
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The final atomic density shows exponential localization with
localization length of few 100um!

J. Billy et al, Institut d'Optique (Palaiseau, France), Nature, 453, 891 (2008)



Atom density (at/pm)

Experiment on localization of atomic matter waves
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Short time expansion (diffusion?) followed by localization



Disordered potential in 2D
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How do eigenstates look like?




Disordered potential in 2D
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Opposition Effect on the Rings of Saturn

January, 20, 2014

Observations by the Cassini mission, see http://saturn.jpl.nasa.gov/



Magneto-resistance of thin metallic films
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Universal conductance fluctuations
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Magnetofingerprint

» Average conductance Variance
16.5 - A 4 00 B
16,4 -+ P
< 3.00 A
16.3 - e N ST T :9.'.'.
— <o
Ts.2 < 2.00 -
s =)
mlﬁ.i4w “:
T 1 00-
16.0 -+
15.9 t i + 1 {- ——+4 {-—-—4 t L L ; : i 3 ] I i
200. 600. 1000 1400 1800 000 A" 600. 100G 1400 41800
B (10™Teslas) B { 107 Teslas)
Weak localization Universal conductance fluctuations

D. Mailly and M. Sanquer, J. Phys. | France 2, 357 (1992)



Electrons (in Gold)
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Video recording of laser light transmitted through (dilute) milk

» Recorded with
cheap smartphone
at 30 fps
(March, 4™, 2017)

Autocorrelation time
of the order of 10ms

» Two snapshots separated by 33 ms.




Short-time dynamics of a Gaussian wavepacket
» |n the presence of a moderate speckle disorder
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Movie in file wavepacket propagation short time.mp4



Beyond the single scattering time
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