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A Josephson junction (JJ) is made by sandwiching a thin layer of a nonsuperconducting material between two superconducting electrodes. The JJ constitutes a basic building block of superconducting quantum bit (qubit). Since a JJ can be regarded as an artificial atom of superconducting phase particles, whose confinement energy is determined by the Josephson coupling strength, the macroscopic quantum tunneling of the phase particle can be revealed in the Ic distribution of the JJ. When the JJ consists of a semiconducting interlayer between two superconducting electrodes, the Josephson coupling strength and the resulting Josephson effects can be tuned by the application of the gate voltage, resulting in a JOFET (Josephson field-effect transistor). Recent advance in nanotechnology has led to a major breakthrough in the fabrication and performance of nano-hybrid JJs based on semiconducting nanostructures such as a semiconductor nanowire, carbon nanotube, grapheme, and topological insulator nanoribbon. I will briefly overview the basic Josephson effects and its device applications, including recent experimental issues on Majorana fermions.
