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Ultra-cold polar fermionic molecules in a bilayer geometry constitute a novel system with interesting
physical properties. The long-range dipole-dipole interaction between molecules of different layers leads
to the emergence of interlayer superfluids, even in the absence of tunneling between the layers. The
superfluid regimes range from a BCS-like fermionic superfluidity to a BEC of interlayer dimers, exhibiting
a BCS-BEC crossover. The peculiar inter-layer two-dimensional scattering results in interesting novel
effects. In particular, we consider the case where molecules in each layer are initially prepared in different
rotational states. It is shown that inter-layer interactions can lead in a two-body collision to a swap
of rotational state of molecules in different layers, resembling spin-changing collisions in spinor gases.
The rate of these state-changing collisions shows a non-trivial dependence with density, temperature and
inter-layer separation. For optically trapped highly reactive molecules, like KRb, such state-changing
collisions are accompanied by immediate losses, and hence the swapping collisions may be easily observed
by monitoring the molecule number.


