Cavity solitonsin driven VCSEL s above threshold
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From a theoretical viewpoint, in the case of adadaove threshold the simple adiabatic eliminatdérihe material
polarisation variable is not always correct, pdgsibading to spatial oscillatory instabilities Wwita spuriously high
critical wave-number. This problem is well-knowr #ofree-running two-level laser [1].

We therefore decided to study the complete systeaguations, describing a broad-area driven Vdr@zvity Surface
Emitting Laser (VCSEL). We started from a modelergty proposed by Agrawal [2], and adapted it te tase with
injected field. By performing the linear stabiliéypalysis we found a Hopf instability, typical oés above threshold,
affecting the lower intensity branch of the homaogmus steady state, while the higher intensity brasaffected by a
Turing instability. Depending on the injected freqay, two different
situations can be realized: in one case, for igdtequencies larger
than the material gain frequency peak, only a smpaition of the
lower homogeneous branch turns out to be Hopf blestén the other
case, for injected frequencies lower than the ristgain frequency
peak, a spatio-temporal Hopf instability affectsmer portion of the
lower branch. Numerical results obtained by diiatgégration of the

dynamical equations show that writable/erasable &a8sxist in both

regimes, possibly sitting on unstable backgrounter&fore CSs
Fig. 1 Two CSs are crearly distinguishable resyit to be robust structures and realistic caatdis for optical
on the left of the device (Experiment). ) ) )

information treatment also in VCSELs somewhat alibveshold
Some recent experimental results obtained at INLNice confirm this theoretical predictions, shogvthe existence
of several CSs in VCSELs driven above thresholde pbssibility of writing and erasing them by exedronontrol is
also analysed.

This research is performed in the framework offneopean Project FUNFACS.
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