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Investigation of dynamics and controllability of optically injected valley
carriers
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In this stud%, we conducted carrier dynamics research to elucidate
inter-valley scattering to control the valley degree of freedom. We performed nanosecond
time-resolved cyclotron resonance (CR) of optically injected carriers in a high-purity silicon
crystal, and the change in the spectral shape due to an applied DC electric field was measured. We
found that within 1 us after photoexcitation, the electric field promotes ionization of excitons and

accelerates the electrons of lighter effective mass resulting in much scatter. The resulting hot
electrons cannot be observed by the CR technique, but are likely inter-valley scattered by the
f-process, inferred from the change in CR spectrum on subsequent delays of the cooled electrons. In
contrast, we found that there are also electrons that are not accelerated much even when an electric
field is applied, and remain in the band edge region, maintaining the valley polarization for up to

several tens of us.
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