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Superradiance of a cloud of cold cesium Rydberg atoms 

 

An important goal of modern physics is the study of N-body interacting systems building up 

strong correlations. For this study, many groups use cold atoms for the large control one can 

get of the experimental parameters. The so-called “Rydberg atoms” have one electron 

promoted to a high principal quantum number and therefore have a large orbit, leading to the 

strongest known interactions for neutral atoms [1], far larger than usual “contact” interactions. 

  

We are working on a cold cesium experiment and already have proven the potential of 

Rydberg atoms for studying strong interactions, demonstrating a 4-body interaction scheme 

[2]. An interesting many-body phenomenon is the superradiance in a small volume which has 

been predicted by Dicke about 60 years ago [3] but has never been observed due to the 

interplay between the superradiance effect and the interactions in the gas. The particular 

properties of Rydberg atoms should enable to create a superradiant state for the first time. 

 

This internship, which can be pursued as a PhD, will consist in modifying the present 

experiment to enable the creation of a Rydberg gas in a superradiant state and analyse 

the results. It will take place in the team “Matière Froide et Corrélée” of Laboratoire Aimé 

Cotton. A full theoretical study and the pursuit of other many-body experiments on the cesium 

apparatus would constitute the subject of the possible PhD. 
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