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In a simple single-particle picture, the Landau levels of Bernal stacked bilayer graphene in a magnetic field carry an 

eight-fold degeneracy at the charge neutrality point E=0. This large degeneracy originates from its spin, layer/valley 

and orbital indices and forms a rich playground where anisotropy energies born out of electron-electron interactions 

and controlled by external experimental knobs compete to form many-body ground states ordered in different degrees 

of freedom. I will  describe the rich phase diagram of filling  factor n=0, highlighting a new metallic phase we observed 

recently [1] and a phenomenological energy diagram inspired by experiments [2]. The ultra-thinness of the two-

dimensional electron gas hosted in bilayer graphene, together with our ability to make complex gating structures on 

the nanometer scale, offers a promising platform to tackle outstanding questions in quantum Hall physics of 2D 

systems. I will  describe our effort in pursuing electron interferometry, starting with a demonstration of gate-controlled 

transmission of integer quantum Hall edge states [3] followed by more recent progress in quantum point contact 

interferometry.  
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