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Transport control of delta-valley polarized electrons under photo-injection
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The purpose of this project is to demonstrate selective photo-injection of
electrons at conduction band valleys of indirect bandgap semiconductors. We have shown that a high
valley polarization degree is maintained in silicon under photo-injection at an appropriate
wavelength and that a high mobility value exceeding those in two-dimensional electron gases is
achieved in diamond under continuous-wave photo-injection. A model for carrier lifetimes limited by
capture at dislocations was established, which indicated the spatial transport of valley polarized
electrons over sub-millimeter distance.
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