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Physics of the neutrality point  
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classical plasma 
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Nomura, MacDonald, PRL 2007 

Very small temperature dependence 

should depend on dielectric constant…                           see also M.Monteverde et al. PRL (2010) 
                  resonant impurities 
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Minimum de conductivité devrait être nulle au point de neutralité ? 
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Tan et al. PRL 99, 246803 (2007) 

Explication : « flaques »‏de‏trous‏et‏d’électrons 0cn  0cn 

Yacoby et al., Nature Phys. 2008 
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Bolotin et al., Columbia PRL 101, 096802 (2008) 

Suspended graphene 
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GaAs mobility, Pfeiffer et al.  

Suspended graphene (2008) 

Graphene on h-BN (2010) 

Graphene on SiO2 (2004) 



Klein tunneling effect 
 

Oskar Klein (1894-1977)‏   
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1 ) Potential step 
 
 
 
 
 
 
 
2) Potential barrier 
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Velocity 
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Potential step 

+ Continuity equations    
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Evanesce
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When E approches V0, more and more evanescent modes 29 
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Potential barrier 

+ Continuity equations    
 
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J.N. Fuchs et P. Allain, Klein Tunneling in graphene : optics with massless electrons 

EPJB,            arXiv:1104.5632 

http://arxiv.org/abs/1104.5632
http://arxiv.org/abs/1104.5632
http://arxiv.org/abs/1104.5632
http://arxiv.org/abs/1104.5632


 E/V0=0.42, l=L/(hvF/V0)=4.85 

E/V0=0.29, l=6.91 

Katsnelson, Novoselov and  Geim, Nat. Phys. 2, 620 (2006) 

Potential barrier 
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Mosaique romaine, El Djem, Tunisie 

Les rubans de graphène 



From Geim, Novoselov, Nature mat. 6, 183 (2007) 

Graphene ribbons STM image, 5.6 × 5.6 nm2      

Y. Kobasashi et al.  PRB 71, 193406 (2005). 
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Nature 466, 470 (2010) 



Graphene ribbons 
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Quantization of  
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 Zigzag Armchair  

(0) 0 
( ) 0A L (0) 0B 

Possibility of edge states : 
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Brey, Fertig, PRB 73, 235411 (2006) 
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Graphene ribbons 

Metallic ribbons Semiconducting or metallic ribbons 
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Metallic if N=3n-1 



42 Un nanotube « zigzag » est obtenu en recollant des bords « armchair » 

Un nanotube « armchair » est obtenu en recollant des bords « zigzag » 

Attention ! 

Le bord forme un « zigzag » 

Le périmètre forme un « armchair » 


