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Abstract 

 

Ultracold molecules are currently a topic of great interest in AMO physics, with potential applications 

ranging from ultracold chemistry to quantum computing. One method for forming such molecules is 

photoassociation, where two colliding ultracold atoms absorb a photon and are thereby bound into an 

excited molecule. We examine an extension of this process in Rb dimers, using frequency-chirped light on 

the nanosecond time scale. Within a single chirped pulse, the photoassociation process is followed by 

stimulated emission which transfers the excited molecule to a bound level of the electronic ground state. 

We show that this two-step process can be enhanced by a judicious shape of the chirp. Quantum 

simulations of the molecular formation are not only in good agreement with the experimental results, but 

also give insight into the enhancement mechanism. Our method for producing the nanosecond frequency-

chirped pulses will also be briefly described. 
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