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Dynamics of ultracold molecules in confined geometry and elec-
tric field1 GOULVEN QUÉMÉNER, JOHN BOHN, JILA, University of Colorado
— We present a time-independent quantum formalism to describe the dynamics of
molecules with permanent electric dipole moments in a two-dimensional confined ge-
ometry such as a one-dimensional optical lattice, in the presence of an electric field
[1]. Bose/Fermi statistics and selection rules play a crucial role in the dynamics. As
examples, we compare the dynamics of confined fermionic and bosonic polar KRb
molecules under different confinements and electric fields. We show how chemical
reactions can be suppressed, either by a “statistical suppression” which applies for
fermions at small electric fields and confinements, or by a “potential energy sup-
pression”, which applies for both fermions and bosons at high electric fields and
confinements. Good agreement is found between our theoretical predictions and
recent experimental results [2] of KRb molecules.
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