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Evidence for interlayer exciton condensates in natural bilayer WSe2 
 
 
Exciton condensates (EC) are macroscopic coherent states arising from Bose-Einstein 
condensation of electron-hole pairs. The scarceness of EC in natural materials has 
motivated studies on EC in carefully engineered layered structures. In order to suppress 
the interlayer tunneling and preserve the excitons, an interlayer insulating barrier is 
usually incorporated into the structures, which, on the other hand, suppresses the 
interlayer Coulomb interactions and thus EC formation in a broader regime. Here, we 
show that bilayer WSe2 provides a natural platform for EC under perpendicular magnetic 
fields, with electrons and holes separated in the two layers. The interlayer tunneling here 
is suppressed due to the intrinsic properties of the material - the combination of strong 
spin-orbit coupling and the AB stacking order. Using capacitance spectroscopy, we 
demonstrate the formation of interlayer - correlated incompressible states across two 
partially filled LLs of the same orbital number, consistent with EC formation. An interlayer 
spacing as small as the lattice constant preserves strong interlayer Coulomb interactions 
and allows EC to persist in high LLs, with different properties than those previously 
observed in the lowest LLs. 


