Roma 18th June 2009
Fundamental collapse in the exciton-exciton scattering


 The purpose of this two-week stay of Prof. Monique Combescot at ISC of the Reseach Area of Roma1 (Montelibretti), was to understand the configuration behavior of the exciton-exciton scattering ruling the time evolution of two-exciton states, since this scattering has a key role for the time evolution of polariton-polariton scattering.

.
 Due to the fact that excitons are made of two fermions, the  effective scattering is rather complex because fermion exchanges can take place in the scattering process. The carrier undistinguishability actually generates four different scatterings, due to the four possible ways to connect two electrons and two holes in two-exciton complexes.

 These four possible elementary scatterings have to appear on equal footing since they just correspond to carrier exchanges. The resulting effective scattering ruling the exciton time evolution thus appears as a linear combination of these four processes. A possible cancellation can then take place due to tricky compensation between direct and exchanges processes.We have succeeded in order to identify a set of scattering configurations in which this effective scattering collapses, except in the forward direction.


This result should be useful also for technological applications since it corresponds to a possible "freezing" of particular exciton states.

The CNR support to Monique Combescot's stays in our Institute has thus been very valuable to possibly reach such a quite interesting result.
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