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Research on photon-to-electron spin quantum media conversion technology
for quantum repeaters
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Abstract

In this project, we have researched on a semiconductor nano-device that enables quantum media conversion from a
photon, which is suited for communication, to an electron spin, which is suited for processing for the development of
a quantum repeater which will largely extend the distance of quantum communications. The important points of
this project are engineering of g-factor, which indicates the behavior of electrons under a magnetic field, and
one-to-one mapping of a photon polarization state to an electron spin state. Through the project, we have established
the elemental technologies needed for the development of quantum communication networks over 1000 km, which is
much longer than the conventional distance limit of around 100 km.
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