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Development of spin-polarized scanning tunneling luminescence spectroscopy for
elucidation of spin-photon conversion in two-dimensional semiconductors
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The purpose of this research is to develop a unique technique,
spin-polarized scanning tunneling luminescence spectroscopy (SP-STL), giving spin resolution to our
STL system. In the 1st and 2nd years, we have established the SP-STL system, as well as
spin-polarized STM technique. It allows us to observe spin-photon conversion dynamics at the atomic
scale in a semiconductor GaAs. In the 3rd year, further experiments and detailed analysis of the
SP-STL measurements revealed that SP-STL captured the relaxation dynamics of spin current. In
addition to the angular momentum conversion between individual electrons and photons, we also found
that there is an angular momentum correlation between collective electrons (plasmon) and photons.
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