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Topic description   

 
Dissipation is an important phenomenon in real-life physical, chemical and biological systems. In 
this project, we will develop experimental techniques for controlling dissipation and decoherence 
in Rydberg atom-based quantum simulators. In particular, we will design a microwave cavity that 
reduces blackbody radiation-induced dissipation, and a laser system that creates dissipation in a 
controlled way (including spatially/temporally varying dissipation). We will then use these 
techniques to study the coherent-incoherent crossover in a directed percolation model 
implemented with strongly interaction Rydberg atoms, and to look for emerging properties in the 
coherent evolution of large systems of interacting spins (realized by the Rydberg atoms in our 
experiment). Moreover, we will study the possibility of creating entangled states in chains of 
Rydberg atoms using controlled dissipation.  In the larger context of MOQS, the results of this 
project will be employed in the realization of a quantum co-processor for calculations in molecular 
chemistry.  
 

Recommended applicant’s profile   

 

Degree in physics ; ideally some experience with optics/quantum optics, lasers ; good knowledge of 

atomic and quantum physics ; and (above all) a keen interest in quantum technologies and their 

experimental realization 

 

 

 
1 Mentor: The primary role of the mentors will be to identify and facilitate specific training objectives, advise on any problems faced by the 

ESR, including career matters with an external perspective and provide mediation in the case of disputes.  
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