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Non-local transport in symmetry broken state of bilayer 
graphene under magnetic field 

 
It was theoretically established that a gapped state appears near the charge neutrality point of bilayer or ABC-

stacked few layer graphene owing to the electron-electron interaction [1-3]. Subsequent experimental works 
employing suspended few layer graphene revealed the layer anti-ferromagnetic nature of the gapped state [4-7]. 
Since time reversal symmetry is broken, non-zero spin and valley contrasting Berry curvature leads to 
anomalous transport near the gap, where the valley current flows opposite direction between layers hosting 
opposite spin [8].  
   In this work, we aim to detect experimentally such anomalous transport. We fabricated dual-gated bilayer 
graphene encapsulated by hexagonal-Boron Nitride in a Hall bar geometry and performed non-local resistance 
measurement (Fig.1). We observe large non-local resistance near the charge neutrality point close to zero 
perpendicular electric field under a perpendicular magnetic field larger than a few tesla (Fig.2). The observed 
non-local resistance is several orders of magnitude larger than the value expected from the classical current 
diffusion or van der Pauw formula, thus implying existence of the anomalous transport. Detailed mechanism of 
the anomalous transport will be presented in the poster.   
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Figure 1 : Schematic of the non-local measurement setup. When charge current is applied, valley current is induced 

perpendicular to it due to non-zero berry curvature. In LAF, direction of valley current is opposite for opposite spin (deep 

purple and light purple arrow) because sign of berry curvature depend not only on valley but also on spin.  

 

Figure 2 : Non-local resistance measured at 3K under the magnetic field of 5T. Using dual-gate, we can control the 

electric field perpendicular to graphene plane and carrier density independently. Solid line indicate electric field zero, and 

dotted line indicate carrier density zero line. We can see enhance of non-local resistance near the E=0, n=0 point. 

 

 

 
 
 
 
 


