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Abstract:  
 
In the second lecture, I will describe the theory for a 

particularly exotic class of extremely long-range Rydberg 

molecules with extremely huge electric dipole moments, 

made in excitations in an ultracold atomic gas. Such 

molecules are by far the largest molecules ever created 

and possess dipole moments which are orders of 

magnitude larger than anything in nature. These molecules 

can be the building blocks for coherent chemistry in the 

ultracold regime and can be utilized to probe impurity 

interaction in an atomic superfluid (BEC) and for dipolar 

interactions in optical lattices. I will reference some of the 

tour-de-force experiments in this direction. 
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