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New aspects of solid state physics opened by the intense terahertz wave

Koichiro Tanaka
iCeMS, Kyoto University and CREST(JST)

We present a review of the recent progress in the intense terahertz pulse generation and

application to the terahertz nonlinear spectroscopy in solids.

Especially we pay special

attention to large amplitude oscillation of the soft optical phonon mode and hot carrier generation
with carrier multiplication process in semiconductors.
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Fig. 1: Time profile of the electric field of the
THz pulse generated by tilted wave-front
technique with Ti: sapphire regenerative
amplifier (4 mJ, 100 fs). The inset shows
THz intensity image measured at the
focused point.ls)
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Fig. 2: Real and imaginary parts of effective
susceptibility. EO is equal to 80 kV/cm. Lines
indicate the corresponding calculation using
the classical anharmonic oscillator model with
quartic anharmonicity and nonlinear
dephasing. Arrows indicate zero-crossings and
peaks of real and imaginary parts, respectively,
which  correspond a?proximately to the
resonant frequencies. °
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Fig. 3: The sketch visualizes the impact
ionization process, where an electron loses
its kinetic energy and an electron-hole pair
is created simultaneously. A significant
number of electron-hole pairs are generated
by a series of impact ionizations.
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