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Thema:  Two-, three-, four-, and many-body effects in a cold 

Rydberg-atom sample 
  
 
Excitation of an ensemble of cold atoms to Rydberg states creates configurations 
where the atoms interact with each other at very large distances, up to 10 µm or even 
more. Over the timescale associated with the interactions, the atoms remain 
stationary and the atom sample can be regarded as a frozen Rydberg gas.  A frozen 
Rydberg gas offers the opportunity to observe three- or four-body interactions, and to 
systematically investigate the interplay of two-body and many-body effects and their 
influence on the dynamics of a cold atom gas. The control of the relevant interactions 
and dynamical processes is relevant in the context of applications of Rydberg atoms 
in quantum simulation and quantum engineering. 
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