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Elucidation of electromagnetic wave emission responses In semiconductor crystals
under the coexistence of different kinds of terahertz-range transient phenomena
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This study investigated terahertz wave emissions under the coexistence of
different kinds of terahertz-range transient phenomena in GaAs epitaxial thin films. The systematic
measurements of terahertz waveforms at various excitation conditions were carried out, and the
experimental results were analyzed by the consideration of coupled oscillations of photoexcited
plasmons and longitudinal optical phonons. The present analysis elucidates the superposition of the
terahertz wave signals originating from the non-equilibrium carrier transport and the longitudinal
optical phonon-plasmon coupled mode. Moreover, it was found that the transport property of electrons

depending on the internal electric field is one of the important factors to characterize the
terahertz waveform.
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