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Patterns and self-organization
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optical pattern formation
1n nonlinear media

PRL 72, 2379 (1994).

PRA 50, R4468 (1994).

optomechanical self-organization
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Nature 464, 1301 (2010).
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e N~ 10'"atoms — size ~ lcm
e OD ~ 200
T ~200 ukK

self-focusing : EPJD 22, 473 (2003) ; EPJD 41, 337 (2007).
spatial soliton :  Opt. Lett. 36,2158 (2011).
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Appl. Phys. B 72, 21 (2001).
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J. Mod. Opt. 37, 151 (1990).
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. } — transverse instability
gain > losses

tunable pattern length scale (Talbot) : A [ (Ad)¥2
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Nat. Phot. 8, 321 (2014).
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0>0
At <1 us

pump

0.24 W/cm? 0.47 W/cm? 1.4 W/cm? 4.24 W/cm?

pump intensity (W/cm?)
0.1 1

theoretical
" threshold

e threshold: s ~ 0.2
* saturation

PRA 92, 013820 (2015).
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e 2-level and/or optomechanical
(thin medium, no dissipation)
PRL 112, 043901 (2014).
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e transverse instabilities in cold atoms: 3 mechanisms

I PBS
— other instabilities _>‘<_$_
cf. Dan Gauthier:
Opt. Express 19, 22535 (2011).
PRA 86, 013823 (2012).

— localized structures / light bullets

 optomechanical self-organization in a BEC ?
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Nat. Phys. 5, 845 (2009).
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http://lanaturedeguillaume.e-monsite.com
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no polarization instability

10 mW/cm? 24 mW/cm?
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