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Crossover between Strongly-coupled and Weakly-coupled 
Exciton Superfluid 

 
In fermionic systems, superconductivity and superfluidity occur through the condensation of fermion pairs. 
The nature of this condensate can be tuned by varying the pairing strength, which is challenging in electronic 
systems. We studied graphene double layers separated by an atomically thin insulator. Under applied magnetic 
field, electrons and holes couple across the barrier to form bound magneto-excitons whose pairing strength can 
be continuously tuned by varying the effective layer separation. Using temperature-dependent Coulomb drag 
and counterflow current measurements, we were able to tune the magneto-exciton condensate through the 
entire 
phase diagram from weak to strong coupling. Our results establish magneto-exciton condensates in graphene 
as a model platform to study the crossover between two bosonic quantum condensate phases in a solid-state 
system. 
 
 
 

 
 
 
 


