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GrapheneGraphene + superconducting islands+ superconducting islands



Superconductive proximity effect in Superconductive proximity effect in graphenegraphene

Proximity effect



Josephson coupling via disordered Josephson coupling via disordered graphenegraphene



Thermal phase transitionThermal phase transition

Tc = γ EJ(Tc)

for triangular lattice γ = 2.94   (Butera & Comi, 1994)



Transition temperature normalized to 
Thouless energy  Eth =D/b2  

as function of interface conductance  Gint

g = 6      b/a = 10
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SuperfluidSuperfluid density below density below TTcc



Spectral gapSpectral gap



Spectral gap  normalized to Thouless energy  
Eth =D/b2  

as function of interface conductance  Gint

g = 6      b/a = 10
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Spectral gap in an irregular systemSpectral gap in an irregular system



TwoTwo‐‐energyenergy‐‐scale superconductivityscale superconductivity

Tc ~ 4 Eth



Magnetic field effect (low Magnetic field effect (low TT, , lowlow HH))



Magnetic field effect (low Magnetic field effect (low TT, , highhigh HH))



Phase diagramPhase diagram



ConclusionsConclusions

1. Graphene can be made superconductive at Kelvins with 
very small part of area  covered by superconductive islands

2. Spectral gap  expected due to proximity effect should
be measurable by low‐temperature STM  (and destroyed 
easily by magnetic field)

3. Transformation from  continous disordered 
superconductor to  weakly coupled junction’s array 
is predicted with growth of either  T or B

4. Approaching the neutrality point will lead to island’s
decoupling and T=0  quantum phase transition to metal


