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Introduction
	In an electronic double-layer system under strong magnetic fields, electron-like and hole-like carriers of different layers can bind by Coulomb interaction to form excitons, which condense into superfluidic phases at low temperatures. Recent observations of robust exciton condensate phases in graphene double-layer under high magnetic fields [1, 2] create a unique opportunity to study new physics in 2D Fermionic condensate, such as Berezinskii–Kosterlitz–Thouless (BKT) transition and BEC-BCS crossover. 

Experimental
	We performed Coulomb drag and counterflow resistance measurements to probe the interlayer correlation and superfluidic exciton flow at various temperatures and under different magnetic fields (5-36T).

Results and Discussion
	Phase transitions of a 2D condensate are described by the BKT transition, which is caused by unbinding of topological excitations: merons and anti-merons. For temperature , the merons and anti-merons are tightly paired and superfluidity are preserved (Fig. 1a). When , the merons became free and cause resistance. This BKT transition is characterized by the current-voltage (I-V) relationship: , in which . In Fig. 1d, we experimentally demonstrate this characteristic power law behavior, where the power  grows as temperature drops and transition temperature ~3.2K can be identified.
	More interestingly, we could change the nature of the condensate by controlling the density of excitons through changing magnetic fields. When the density of the excitons is low (electron separation lB >> interlayer distance d), the electrons and holes are spatially paired (BEC condensate); while at high densities (lB∼d), the pairing is in momentum space (BCS condensate, Fig. 1b). In Fig. 1c, under low magnetic fields, the activating resistance behavior indicate excitons exist even above TC (BEC). In contrast, under high magnetic fields, there is a sharp transition of resistance, showing the two layers are independent Fermi liquid at above TC (BCS).
[image: Maglab_report_2017-01.jpg]Fig.1 (a) Illustration of BKT transition. (b) Illustration of BEC-BCS crossover. (c) Temperature dependence of counterflow resistance at different magnetic fields. (d) Current (I)- voltage (V) curve in log scale under B=27T. (inset) Power  as a function of temperature under B=27T. 
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