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Dynamics of terahertz radiation from

coherent LO phonon-plasmon coupled modes in i-GaAs/n-GaAs epitaxial structures
T. Sumioka, H. Takeuchi, and M. Nakayama
Department of Applied Physics, Osaka City University

We have investigated the dynamical properties of terahertz radiation from coherent longitudinal
optical phonon-plasmon coupled (LOPC) modes in an undoped GaAs/n-type GaAs (i-GaAs/n-GaAs)
epitaxial structure using time-domain terahertz spectroscopy. It was conformed that the frequencies
of the lower and upper LOPC modes depend on a photogenerated carrier density and agree with the
calculated dispersion relations. We analyzed the dynamics of the LOPC modes with a time
partitioning Fourier transform method. As a result, we estimated that the lifetime of the LOPC mode
is about 60 fs. In addition, it was found that the peak frequency of the LOPC modes shifts toward a
higher frequency side with an increasing in delay time. We concluded that the frequency shifts

reflect the photogenerated carrier transport process from the i-GaAs layer to the n-GaAs layer.
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