Bose-Einstein condensates of dipolar molecules: Testing the limits of mean-field
theory
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Recently, we have demonstrated the Bose-Einstein condensation of dipolar molecules [1]. A key enabling
technology is microwave dressing which allows us to simultaneously suppress inelastic losses and sensitively control
molecule-molecule interactions [2]. In the presence of microwave dressing, intermolecular interactions feature a strong
repulsive barrier at about 1000 a separation and dipole-dipole interactions at long range, giving rise to a quantum gas
of hardcore bosons with tunable dipolar interactions. How well does a mean-field description based on the extended
Gross-Pitaevskii equation (eGPE) capture the physics of this system?

In this talk, we report the comparison of our experimental observations of electrostriction and other thermodynamic
properties of our dipolar BECs with theoretical modeling and assess the quality of the mean-field description as we
approach the strongly interacting regime.
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