2015 2016

Generation of frgquencz—tunable terahertz electromagnetic waves from coherent
longitudinal optical phonon-plasmon coupled modes

NAKAYAMA, Masaaki
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We measured systematically terahertz (THz) electromagnetic waves in undoped
GaAs/n-type GaAs and undoped GaAs/p-type GaAs epitaxial structures with time-domain THz
spectroscopy. From the Fourier transform of the time-domain signals, it was found that there are two
THz bands, the frequencies of which markedly depend on an excitation power. From the analysis of
the excitation-power dependence based on a theory for the carrier-density dependence of the
frequency of the longitudinal optical phonon-plasmon coupled (LOPC) mode, we revealed that the above
two THz bands correspond to the lower and upper branches of the coherent LOPC mode and that the
frequency is determined by the photogenerated electron density in the undoped GaAs layer.
Consequently, we have demonstrated the generation of frequency-tunable THz electromagnetic waves
from the coherent LOPC mode.
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