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A new path for superconducting graphene
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Whereas a tunable Josephson super-current hasobserved in graphene long tir
ago [1], inducing superconducting properties inpgeme remains very challenging. C
reason comes from the difficulty to prepare a gauerface between graphene and
superconducting metal which is usually depositedognof the graphene layer. In this wc
we developed a new and reliable method to indupersaonductivity in graphene by growi
graphene on top of a thin Rhenium film.

Scanning tunneling microscopy (STM) studies withnat resolution reveal large fl
terraces of our samples fully covered with graphemsl the existence of a mo
superstructure of 2.3nm periodicity, which is tyiof graphene on lattice mismatct
substrates [2]. The superconducting properties@bliene on Rhenium have been probe
low temperature tunneling spectroscopy performed5a@t mK. We observed a ve
homogeneous superconducting state below a superciimgl transition temperature 2K,
significantly higher than the critical temperatafebare Rhenium films. The density of ste
at energy much higher than the superconducting rgapals features which are posit
dependent on the moiré pattern, indicating diffetenal coupling strengths of the graph
layer with the Rhenium substrate. We also made miserdered samples with areas parti
covered with amorphous carbon. In this situatiospatial evolution of the superconduct
proximity effect shows up between the regions digiplg a moiré pattern and the disorde
ones. We analyzed this evolution in the framevwafrinesoscopic superconductivity theori

The superconducting properties of graphene on Rhenhave been furth
characterized under a perpendicular magnetic félé few hundred Gauss. A disorde
array of vortices has been observed and the etectdensity of states of the vortex core
been obtained. This opens new possibilities imiest of zero mode states in the vortex
of graphene [3].
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STM image of graphene
on Rhenium with atomic
resolution on the moiré
pattern.




