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Localization of Waves

The results presented in this talk are a part of a newly established Simons
collaboration “Localization of Waves” including the PIs

D. Arnold, UMN (applied math)
A. Aspect, Institut d’Optique (cold atoms)
G. David, Université Paris-Sud (harmonic analysis, geometric
measure theory)
M. Filoche, Ecole Polytechnique (condensed matter physics)
R. Friend, Cambridge (organic semiconductors)
D. Jerison, MIT (harmonic analysis, PDE)
Y. Meyer, ENS-Cachan (harmonic analysis)
J. Speck, UCSB (GaN semiconductors)
C. Weisbuch, UCSB and Ecole Polytechnique (semiconductors)

and our many collaborators.

1 / 19



A world full of waves
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Add technology which makes the invisible visible. . .

Manipulate individual atoms
with laser cooling: a few
billionths of a degree above
absolute zero
[Aspect lab, Institut d’Optique]

Map out materials atom-by-atom:
samples of 10,000-10,000,000 nm3

with billions of atoms
[Speck & Weisbuch lab, UCSB]

Pump-push-probe electroabsorption:
100 fs = 10−13 s migration of
holes from higher to lower
energy sites
[Friend lab, Cambridge]
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And we find disorder everywhere

Anderson localization in Bose-Einstein condensate [Aspect lab]

Atomic map of
InGaN

semiconductor
[Speck lab]

Mixed donor-acceptor
morphology in an organic

solar cell [Friend lab]
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