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ARPES: heavily doped bilayer graphene 
synthesized on silicon carbide
T. Ohta et al – Science 313, 951 (2006)
(Rotenberg’s group at Berkeley NL)
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Landau levels and the QHE
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Monolayer, Berry’s phase π
McClure,   Phys. Rev. 104, 666 (1956)
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8-fold degenerate ε=0 Landau level
McCann, VF - Phys. Rev. Lett. 96, 086805 (2006)
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U ti l t  H ll ff t d B ’  h  f 2 i  bil  hUnconventional quantum Hall effect and Berry’s phase of 2π in bilayer graphene
K.Novoselov, E.McCann, S.Morozov, VF, M.Katsnelson, U.Zeitler, D.Jiang, F.Schedin, A.Geim 

Nature Physics 2, 177 (2006)



QHE in graphene synthesised on SiC

QHE resistance quantisation with accuracy of 3 parts per billion.QHE resistance quantisation with accuracy of 3 parts per billion.
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arXiv:0909.1220 – to appear in Nature Nanotechnology
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Interlayer asymmetry gap in bilayers.



Interlayer asymmetry gap in bilayer graphene
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McCann, VF - PRL 96, 086805 (2006)
McCann - PRB 74, 161403 (2006)

T. Ohta et al – Science 313, 951 (‘06)
(Rotenberg’s group at Berkeley NL)
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Phys. Rev. B 77, 195403 (2008)

T. Ohta et al – Science 313, 951 (‘06)
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SiC based highly dopedSiC-based highly doped                     
bilayer graphene



Gate-controlled interlayer asymmetry gap (transport measurements)

Oostinga, Heersche, Liu, Morpurgo, and Vandersypen, Nature Physics (2007)



How robust is the degeneracy of                             Landau level 
in bilayer graphene?
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