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Abstract

A fundamental property of all known superconductors is the formation of Cooper pairs in the
superconducting state. A far-reaching implication of this fact is the quantization of magnetic flux
in multiply connected superconducting geometries. In this talk, 1 will discuss the magnetic flux
dependence of order parameter and supercurrent in a hollow d-wave superconducting cylinder. It is
shown that the existence of line nodal quasiparticles in a pure dy2.y2 pairing state gives rise to an hc/e
periodicity in the order parameter and a first-order quantum phase transition for a large system size.
We demonstrate that the flux periodicity in the supercurrent is sensitive to the detailed electronic band
structure and electron filling factor. In particular, we find that, in cooperation with the increase of the
cylinder circumference, the hc/2e periodicity can be restored significantly in the supercurrent by
avoiding the particle-hole symmetry point. A similar study of a dy2.,2+idyy pairing state verifies the
peculiarity of unconventional superconductors with nodal structure. | will also discuss the possibility
of an impurity quantum phase transition as driven by the supercurrent.
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