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Abstract

Soon after it had been realized that superconductivity is caused by the pairing of electrons,
researchers started to search for other pairing mechanisms leading to similar macroscopic
ground states in solids. Obvious candidates were optically generated excitons expected to
undergo a Bose-Einstein condensation at low temperatures. However, all efforts to look
for this condensation process remained unsuccessful. A completely different approach to
realize exciton condensation is the use of two electron layers in close proximity and which
are exposed to a magnetic field at very low temperatures. Such a system can be prepared
to behave like a gas of excitons if the lowest Landau level in both layers is just half full.
In the talk | will review our methods to produce GaAs/AlGaAs heterostructures hosting
separate electron layers with these phase coherence properties. Recent experiments by
our and other research group will be presented. Theoretical issues like the minimal
dissipation in the system and the missing Kosterlitz-Thouless transition will be discussed.
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