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Propriétés de transport
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Conductivity
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Physics of the neutrality point

Thermally activated carriers
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Minimum de conductivité devrait &tre nulle au point de neutralité ?

15
3 o o
K146‘
10+ 0
< o K145".O
0]
a © 51 & K123) R K1’7
» B
1- B
0 | | |
— 0 5 10 15 20
T=10K M, (108 cm2/V sec)
O L | L ] L ] L ) 9
-100 -50 0 50 100
V, (V) Tan et al. PRL 99, 246803 (2007)
Explication : « flaquesé de trous et dB.®O0ect@mnpl
- S
101 b |
0 s

Counts (arb. units)

Yiuml

Yacoby et al., Nature Phys. 2008

Ny (107 em-2)



Suspended graphene

Bolotin et al., Columbia PRL 101, 096802 (2008 )
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GaAs mobility, Pfeiffer et al.
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Klein tunneling effect

1 CLASSICAL PHYSICS

Electron as ; No chance of
low-energy —Barrier penetrating
particle barrier

@

2 QUANTUM MECHANICS

Electron as Some
“slow- chance of
moving” penetrating
wave barrier

f\L -

3 QUANTUM ELECTRODYNAMICS
Electron as 100% OSkaI‘ Klein ( 1894-1977)

high-speed chance of
wave penetrating

Ji L

Die Reflexion von Elektronen an einem Potentialsprung
nach der relativistischen Dynamik von Dirac.

a

a

Von (. Klein in Kopenhagen.

(Eingegangen am 24. Dezember 1928.} 12



1) Potential step

2) Potential barrier
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V, = E +4mc¢
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V, > E +4mc¢
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Transmission




Velocity
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E=c|p|
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Potential step

ZONE 1

Zone 1

x=0
ZONE 2

Zone 2

energy

+ Continuity equations

T(F)=

Esinf =(\, -E)sin ¢
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Potential step

T(f) =

cosf cosg

transmission
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When E approches V,, more and more evanescent modes o9




Potential step

T(f) =

cosf cosg

coszw
c 2

Esinf = (E -\})sin ¢

T(F)=
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Potential barrier
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J.N. Fuchs et P. Allain, Klein Tunneling in graphene : optics with massless electrons

EPJB,

Zone 1

Zone 2

Zone 3

arxiv:1104.5632

E-Vo

Kinetic
Energies
E
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Potential barrier
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Klein paradox in graphene

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

E/V,=0.29, 1=6.91
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Les rubans de graphene

/Zig-zag

Mosaique romaine, EI Djem, Tunisie
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Graphene rlbbons STM image, 5.6 | 5.6 nm?

From Geim, Novoselov, Nature mat. 6, 183 (2007)
Y. Kobasashi et al. PRB71, 193406 (2005).
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