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Experimental Realization of the Quantum Rabi Model  

with Ultra-cold Rubidium Atoms 

 

Abstract: 

 

The quantum Rabi model describes the interaction between a two-level  

quantum system and a single bosonic mode. This model has been thoroughly 

explored in the moderate and strong coupling regimes. 
 

However, the deep strong coupling regime, which we study here, is inaccessible 

to experiments using natural light-matter interactions.  
 

Our experimental implementation gives access to this previously inaccessible parameter 

regime simulating the quantum Rabi model using ultracold rubidium atoms, in a periodic 

optical lattice potential, where the occupation of the Bloch bands of the lattice  

represent the effective two-level system. This qubit is coupled to a bosonic field 

mode represented by an harmonic potential provided by an optical dipole 

trap. Via this system, the dynamics of the quantum Rabi model in the deep 

strong coupling regime can be studied. 

 

In this talk, I shall present the current status of the experiment. 


