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The ensemble of spatially indirect excitons has been predicted to be a viable candidate for Bose-Einstein condensation. Beyond this ambitious goal, there are, however, still simple unanswered questions as to the fundamental properties of such an ensemble, e.g., the measurement of the temperature of the particles and their interaction. We report on the equilibration dynamics of a 2D gas of long-lifetime (> 30 s), high-mobility1 excitons trapped in an in-plane harmonic potential produced by inhomogeneous extermal stress.2 We show that exciton-exciton repulsion plays a major role in the dynamics and equilibration. 

At low excitation densities and long (4 s) after the excitation, when the exciton-exciton repulsion no longer plays any role, the excitons come to equilibrium with a well-defined volume and constant temperature, which can be different from that of the underlying lattice. Assuming that the system is far from quantum degeneracy, the effective temperature can be deduced from the spatial profile of the exciton cloud. 

We show that at high (T > 6 K) temperatures the exciton gas cools down to lattice temperature, but then cooling the lattice further does not reduce the exciton temperature.

Above 6 K, the diffusion constant is high enough and lifetime of the excitons is long enough to allow the excitons to “feel” the entire trap and reach true equilibrium. We discuss prospects of reducing the exciton temperature, and the prospects for observing a true equilibrium Bose-Einstein condensation of excitons in coupled quantum wells.
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