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Study on the relaxation mechanism of valley polarization in atomically-thin
transition metal dichalcogenides
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We studied the relaxation mechanism of exciton valley polarization in a
single layer of tungsten diselenide WSe2, one of the typical transition metal dichalcogenide layered
semiconductors. We found that the exciton valley relaxation observed in the experiments can be
comprehensively understood, predicted, and controlled by taking into account the coupling between
the two valley states through electron-hole exchange interactions with the screening effect by the
doped carriers. We have also developed a new method to predict the valley polarization at low
temperatures with high accuracy based on the characteristics of the emission spectra at room
temperature using a machine learning algorism.
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