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New devices based on duality picture of superconductor- insulator transitions on
Superconducting nanowire
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Aiming at the realization of quantum wire devices, in order to clarify the
superconducting-insulator transition in quasi-one-dimensional and two-dimensional samples of NbN,
NbTiN and MoReN, the electrical transport characteristics were investigated by the DC four-terminal
method, The following results were obtained. 1) With NbTiN nanowires, the R (T) characteristics at
the temperatures T <Tc were analyzed using thermally activated phase slip and quantum phase slip
theories. From the analysis of thin-wire R dependence of Tc, the superconducting-insulator
transition can be explained by the quantized flux-charge duality theory. 2) For NbN nanowires on Si
3 C substrate, it was found that the external magnetic field strongly suppressed only the quantum
phase slip effect. This result means that the magnetic field induces superconductivity because of
the negative magneto resistance.
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