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Plasmonic enhancement of photo-absorption in low-temperature-grown GaAs and its
application to terahertz wave detection

Kadoya, Yutaka

3,400,000

1.5um
GaAs
THz

GaAs
GaAs

Er
THz

GaAs

We investigated the way of realizing high performance photoconductive

antenna used in terahertz time-domain-spectroscopy based on the pulse laser working at 1.5
micrometer. In the photoconductive antennas made on low-temperature-grown GaAs which has very low
noise characteristics, we enhance the nonlinear photo-absorption by utilizing surface plasmon
resonance in nanometer-scale metal patterns and the Fabry-Perot resonance and eventually improve the
efficiency of THz generation and sensitivity of THz detection. We clarified that by adopting a
distributed Bragg reflector in the substrate, a large enhancement of light intensity can be realized

in the device which can be fabricated based on the electron-beam lithography. In addition, we
quantified the linear and nonlinear absorption coefficients in low-temperature-grown GaAs at 1.5
micrometer. Moreover, we clarified the device parameter dependence of the signal and noise in the
photoconductive antenna made on low-temperature-grown GaAs.
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