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Abstract

The talk covers a theoretical study on nonlocal quantum entanglement of electrons.
Josephson current of spin-entangled electrons through the two branches of a SQUID-like
structure with two quantum dots exhibits a magnetic-flux response different from the
conventional Josephson current. Due to their interference, the period of maximum Josephson
current changes from hc/2e to hc/e. This property can be used to detect Cooper-pair splitting
events, and to provide a smoking gun evidence for the nonlocal quantum entanglement of split
electrons. Moreover, we reveal that the nonlocal spin entanglement of two electrons trapped at
the quantum dots can work as a quantum mechanical functionale for switching on and off this
novel Josephson current. The background of our work and the future perspective will be
presented.
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