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摘要
Small superconductors have been at the forefront of superconductivity research. The
work began with the study of quantum size effects on superconductivity in samples so
small that Cooper pairs can barely form. The destruction of superconductivity in these
superconductors occurs when the energy level spacing of electrons in the sample
becomes comparable with the superconducting energy gap of the bulk, corresponding to
a sample size of a few nanometers. It was found, surprisingly, that how superconductivity
destroyed in such ultrasmall superconductors depends on whether the number of
electrons in the superconductor is even or odd when the total number of electrons is as
many as a few hundred thousands. More recently, small superconductors known as
mesoscopic superconductors featuring a sample size much larger than the minimal size
for superconductivity, but sufficiently small to allow only few vortices in the sample
(corresponding to a sample size of a few micron) have also attracted a lot of attention. We
have recently expanded the study of small superconductors to samples with an
intermediate size lying between the minimal size for superconductivity and that of
traditional mesoscopic superconductors, featuring in addition a specific sample topology
or an unconventional pairing symmetry. Novel physical phenomena have been observed,
which appears to suggest quantum-size effects of Cooper pairs. In this talk I will present
our experimental results on ultrasmall singly and doubly connected s-wave
superconductors. I will also discuss briefly our work on islands of conventional s-wave
superconductors bordered by an unconventional, chiral p-wave superconductor.
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