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Integer Quantum Hall Integer Quantum Hall 
Effect in Effect in trilayertrilayer graphenegraphene
W. Escoffier, A. Kumar, J.M. Poumirol, C. Faugeras, D. Arovas, 

M. Fogler, F. Guinea, S. Roche, M. Goiran and B. Raquet
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Again another form of Integer Quantum Hall Effect in (2D ?) graphene trilayer
Expected …!  

Several issues :

The QHE is predicted to depend on the (unknown) stacking order

Mobility of SiO2 - supported graphene trilayer is low (<2000 cm2 / V.s)

Conventional Integer Quantum Hall Effect in 2D semiconductor heterojunctions

Anomalous Integer Quantum Hall Effect in 2D graphene monolayer
K.Novoselov et. al. Nature 438, 197 (2005)  ;  Y. Zhang et. al., Nature 438, 201 (2005)

Another form of Integer Quantum Hall Effect in 2D graphene bilayer
K.Novoselov et. al. Nature Physics 2, 177 (2006)
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The n=0 Landau level is 4-fold degenerate and equally shared by electrons and holes

Other Landau levels are 4-fold degenerate

Hall resistance plateaus at
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Stacking of the graphene layers can be
Bernal (ABA) or rhombohedral (ABC)

Slonczewski-Weiss-McClure parametrization of tight-bonding couplings :

�� and �� ��strong nearest-neighbor coupling
�� and �� : weak nearest-layer coupling
�� and �	 : weak next-layer coupling
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The n=0 Landau level is 12-fold degenerate and equally shared by electrons and holes

Other Landau levels are 4-fold degenerate

Hall resistance plateaus at
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Band-structure calculations for
both ABA and ABC stacking order

Full set of tight-binding coupling parameters
(Slonczewski-Weiss-McClure model)

We assume the g-factor with g=2

The Fermi energy is computed self-consistently
with increasing magnetic field

The back-gate voltage changes the carrier
density and charge distribution among the
layers, which is calculated self consitently

Broadening of the LL

�������������	
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Stray charges on the top layer
to account for VCNP = -13.75 V
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ABA stacking ABC stacking
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ABC stackingABA stacking
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Experimental observation of QHE in trilayer
graphene using high magnetic field

Determination of the ABC stacking order
(based on comparison of experimental
data with advanced numerical analysis)
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Last week on Arxiv …


