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.The form of carbon that is found in pencils®
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=== Band structure
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M. Wilson, Physics Today 59, 21 (2006)

Ex = t\/B + 2 cos(ak,) + 4 cos(aky /2) cos(aky,v/3/2)




=== Tpransport in graphene

metallic leads
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One of the first experiments of Manchester group
Novoselov et al., PNAS 102, 10451 (2005)

Universal
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Current experiments

dispute the universality
of the value of O°_.




Theory

for a ballistic strip of graphene
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L ; the states with complex k-vector
(evanescent modes)
J. Tworzydlo, B. Trauzettel, M. Titov, are important!
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Sub-Poissonian shot noise in graphene k k
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Dependence on the gate voltage
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Dependence on the aspect ratio
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for different boundary conditions in the transversal direction



=== Comparison with experiments me—
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Disorder

M. Titov, Impurity-assisted tunneling in graphene, cond-mat/0611029
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Conductivity enhancement

V(x,y) = hvad(x — xg)

ballistic

resonant
averaged
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Does a conductivity fixed point exist?
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Relativistic Josephson effect
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Dirac- Bogoliubov- De Gennes equation
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M. Titov and C. W. J. Beenakker, Josephson effect in ballistic graphene
Phys. Rev. B 74, 041401(R) (2006)

M. Titov, A. Ossipov and C. W. J. Beenakker, Excitation gap of a graphene channel
with superconducting boundaries Phys. Rev. B 75, 045417 (2007)



Critical current
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Propagating Andreev modes

superconductor

superconductor
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@-dependent excitation
gap of Andreev levels

@-dependent thermal conductance
along the channel




Thank you
for your attention!
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