Proceedings of the 21st Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2024, Yamagata

PASJ2024 WEP(32

TINIVYEHHBHEFL—Y—TRAD2FERSFEERAIVYITEIAFTIVR

STUDY FOR DYNAMICS OF HIGH-DENSITY CARRIERS ON THE SEMICONDUCTOR
SURFACE PROBING BY THE TERAHERTZ FREE ELECTRON LASER

)

Keigo Kawase

#A)

A QST

Abstract

THz free electron laser at SANKEN, Osaka University, generates the intense THz pulse train with a duration in the
picosecond range and a pulse interval of 37 ns through a few microseconds. Using such a pulse train with that wide
temporal range, we study carrier dynamics by measuring the transient variations of the reflecting and transmitting THz
pulses from the high-density surface plasma excited by a femtosecond intense laser pulse. We compare GaAs, a direct
transition semiconductor, and Si and Ge, indirect transition semiconductors. We report the transient responses of GaAs,
Si, and Ge obtained at the experiments and discuss them in detail.
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Figure 1: THz intensity dependence of the reflectivity from
the laser-activated surface plasma on GaAs. (a) Reflected
energy and (b) transmitted energy. (c) and (d) show the
ratio of the reflected and transmitted.
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Figure 2: Temporal variations of the relative reflectivity for
GaAs. (a) shows the exponential fits and (b) shows the fits
by the function of 1/(§t+n) for the same measured
data.
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Figure 3: Reflected signals from the laser-activated
switching from (a) Si and (b) Ge.
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Figure 4: Peak signals of the THz pulses reflected from the
laser-activated plasma surface of Si. (a) shows the
exponential fit and (b) shows the function of 1/(ét + 1)
for the same measured data.
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Figure 5: Comparison of the transmitted signals between
Si (left column) and Ge (right column). (a, b) show the
non-activated (black) and activated (red) waveforms. (¢ —
f) show the simple differences between the black and red
waveforms. The red lines are the fitting results by
exponential (¢, d) and two-body recombination (e, f).
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