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Sympathetically cooling polar molecules by thermal contact with atoms
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The goal of the project was to trap ultracold KRb molecules and ultracold Rb
atoms in the same trap and cool molecules via thermal contact with atoms. Evaporative cooling is used for
cooling atoms in the traﬁ. In order to avoid inelastic losses, molecules have to be in the rovibrational
ground state. This is achieved by first laser-cooling rubidium and potassium atoms, and then combining
those atoms by photo-association and STIRAP (Stimulated Raman Adiabatic Passage). In order to stabilize
the number of KRb molecules in the rovibrational ground state, we did a careful adjustment for cancelling
the magnetic field from the environment. Next, we constructed a cavity-enhanced optical trap for
achieving an optical trap whose volume and depth are large enough for capturing large number of
molecules. Although we achieved enhancement factor large enough to capture molecules, we could not
stabilize it because of mechanical noise.
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