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Application of InAs quantum dots with ultrafast carrier relaxation to terahertz
wave detection devices
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As an alternative to the case where it is not possible to carry out as
planned, we made an characterization of lateral photocurrent in stacked InAs QDs layers for
elucidating the photocurrent mechanism. Characterizing the temperature dependence of the
photocurrent spectrum of InAs QDs layers with ultra-fast carrier relaxation embedded in
strain-relaxed InGaAs, thermally continuous photocurrent around 1400 nm was observed in the range
from low to room temperature. The photocurrent activation energy in the high temperature range over
169K was evaluated. The activation energy was dependent on its wavelength in the range of 1200-1600
nm of the peak of the photocurrent. The activation energy was 50-63 meV. And the longer the
wavelength, the activation energy became larger. This result indicates that photocurrent activation
energy corresponds thermal escape depth derived from size of QDs.
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