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Spin-Filtered Edge States and Quantum Hall Effect in Graphene

Dmitry A. Abanin, Patrick A. Lee, and Leonid 5. Levitov

Department of Physics, Massachusens Institute of Technology, 77 Massachusetts Ave, Cambridge, Massachusers 02139, USA
{Received 27 February 2006; published 3 May 2006)

Electron edge states in graphene in the quanium Hall effect regime can carry both charge and spin. We
show that spin splitting of the zeroth Landau level gives rise to counterpropagating modes with opposite
spin polarization. These chiral spin modes lead to a rich variety of spin current states, depending on the
spin-flip rate. A method to control the latter locally is proposed. We estimate Zeeman spin splitting
enhanced by exchange, and obtain a spin gap of a few hundred Kelvin.

DOL 100103 PhysRevLett. 961 T6B02 PACS numbers: 73.43.—f, 73.63.Fg
A new electron system with low carrier density and high To interpret the half-integer QHE, let us inspect the
mobility was recently realized in two-dimensional gra-  energies of the first few Landau levels (LL) obtained for
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