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Outline

• Superconductor-insulator quantum phase transition
in Josephson junction arrays

• Dissipation-driven quantum phase transition in
superconductor-graphene systems

• Potential applications
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Introduction



Superconductor-Insulator transition

FIG. 1. Resistance per square as a function of temperature
for a series of bismuth films with thicknesses ranging from

9 Å (top) to 15 Å (bottom).



Superconductor-Insulator transition



JJA array: Superconductor-Insulator transition

• Competition between the charging and Josephson energies

• Superconductor-Insulator phase transition at



Effect of the dissipation on S-I transition



New materials: graphene





Effective action for JJA due to graphene dissipation



Coherent backscattering effect



Effective action for JJA due to graphene dissipation



Superconductor-insulator transition



Superconductor-insulator transition



Superconductor-insulator transition



Low temperature current switching devices



Conclusions

• Engineering dissipation
using graphene

• Low temperature current
switching devices

• Dissipation driven QPT




