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Rydberg Blockade has been proposed a long time ago as a versatile tool for many tasks in 
quantum information, ranging from quantum gates between atomic qubits [1] to « giant » optical 
non linearities for photonic quantum gates [2].  
During the last ten years many experiments have been realized, with spectacular results (the good 
side) but also unexpected difficulties (the bad side for applications, though this may open quite 
interesting physics questions). In this talk and in the next session, many of these results and 
challenges will be reviewed, including both the experimental (Saffman, Porto, Hofferberth) and 
the theoretical (Lesanovsky, Gorshkov) points of view.  

In this talk I will focus on recent results obtained at Institut d’Optique in Palaiseau, France, and 
concerning (i) the behaviour of Rydberg-induced photonics non-linearities for an atomic cloud 
inside an optical cavity [3], see Fig. 1, and (ii) the Rydberg-induced interactions between single 
atoms confined in controllable arrays of tweezer traps [4,5], see Fig. 2. The talks in the following 
session will speak about perspectives for quantum computing, quantum simulations, quantum 
photonics, and more generally about the physics of such strongly coupled quantum systems. 

 
Figure 1: (a) Two pulses of probe and control 
field are sent onto the medium and the properties 
of transmitted probe beam are studied.  
(b) An ensemble of 87Rb atoms are loaded in a 
crossed dipole trap within a cavity and excited to 
Rydberg states by the control and probe beams.  

 
 
Figure 2: An array of micro-traps is created by 
imprinting an appropriate phase on a dipole-trap 
beam. Site-resolved fluorescence of the atoms is 
imaged on a camera using a dichroic mirror (DM). 
The inset shows the measured light intensity for an 
array of 19 traps. The atoms are excited to Rydberg 
states using a two-photon transition. 
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