Realization of Unconventional Superconductivity in Josephson Junction Networks
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We show that a comb-shaped Josephson junction network supports a non-BCS superconducting state exhibiting a measurable enhancement of the (zero voltage) Josephson critical currents along pertinent directions. By means of a discretized version of the Bogoliubov-de Gennes equations, two situations are investigated: Josephson chains and comb networks. For chains, we retrieve BCS-like equations for the gap, and we observe the usual temperature dependence for the Josephson critical currents. For the comb network, we find an enhancement of the superconducting pair potential and a reduction of the chemical potential leading to a detectable increase of the Josephson critical currents along the comb's backbone. We compare our theoretical findings for the

critical currents with experimental results. 






















