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� 3D : diamant, graphite … 
� 2D : graphène (2004)
� 1D : nanotubes (1991)
� 0D : fullerènes (1985)
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M.I. Katsnelson et al., Nature Phys. 2, 620 (2006)
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Coupe transversale de la densité de charge totale
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Premier plan de C (image STM)
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11x11nm 2, densité de charge totale

Premier plan de C ( ab initio )

12x12nm 2, V = -2.0V

F. Varchon et al., PRB 77, 235412 (2008)
S. Kim et al., PRL 100, 176802 (2008)
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12x12 nm 2, V = - 0.5 V
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6R3

Second plan de C ( ab initio )

11x11nm 2, densité de charge totale
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Maille 6R3, densité de charge totale 
au-dessus du premier plan de C
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E.K.Emtsev et al. Phys. Rev. B, 77, 155303, (2008)
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Biplan symétrique Biplan asymétrique (-0.4 ev)
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10 x 4 nm 2, 0.2 V, 0.2 nA

Biplan
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V = -1.2 V V = -1.0 V V = - 0.50 V V = - 0.30V

V = - 0.20 V V = - 0.10V V = + 0.10V V = + 0.50V

Le graphène devient « transparent » lorsque la tension augmente.
��� � Processus tunnel dans les états d’interface

(DOS grande de l’interface + processus tunnel attén ué en raison des états électroniques à grands k// du graphène) 



Tunneling 
with small k //

· Pourquoi le STM est-il sensible au états d’interfac e?

Probabilité tunnel entre la pointe et la surface : �
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1ML Graphene

Tunneling 
with high k //

plan tampon

SiC

Monoplan Biplan

2ML Graphene

Tunneling 
with high k //

plan tampon

SiC

Tunneling 
with small k //X
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Modulation de la LDOS en R3-G

q � GGGG� 3

q = k2 – k1
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I. Brihuega et al., PRL 101, 206802 (2008) 



�	��*�" &��&(��*"��

Bilayer

Monolayer
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T-matrix calculation of the STS-Fourier Transform

C. Bena, Phys. Rev. Lett. 100, 075601 (2008)

5nm -1
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Theory Experiment

I. Brihuega et al., PRL 101, 206802 (2008) 



Symmetric  
Monolayer

Asymmetric  
Monolayer

5nm -1

Using Chirality to check Graphene sublattice symmetr y

�( �$ – �( �%� �������������H�9
I. Brihuega et al., PRL 101, 206802 (2008) 
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Courtesy I. Brihuega, K. Kern, MPI Stuttgart
Also Petersen et al, Surface Science 443, 154 (1999 )
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Même effet sur Bi(110) Pascual et al., PRL 93, 196802 (2004)

Théorie (liaisons fortes): Petersen & Hedegaard, Surface Science 459, 49 (2000)
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� large rotation angle ( � ~ 27°)

� R3 superstructures induced by electron
scattering at the boundary ( � -like states)
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