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synopsis

Aiming for investigation of dynamics of biomolecules in terahertz (THz) frequency region, a method
of coherent Raman spectroscopy using frequency-chirped optical pulses has been developed. Firstly,
the principle of the method is explained, and then a few examples of coherent Raman spectroscopy for
a semiconductor sample (GaSe), as the proof-of-principle demonstration, are presented. For
applications to biomolecules, which have smaller Raman activities in general than semiconductors, it
is required to improve the signal-to-noise ratio (SNR) of the measurement with this method. To
suppress the non-resonant background, the coherent inverse Raman spectroscopy with the
polarization-controlled pump has been performed and the resonant optical phonon band of GaSe at
around 0.65 THz has been clearly observed with a low non-resonant background.  The
high-frequency limit of the measurement system has been extended from 5 THz to about 15 THz by
replacing the pump femtosecond laser (~120 fs) with a more short pulse femtosecond laser (~40 fs).

Several techniques for further improvement of the SNR are suggested.

Key words: Terahertz, coherent Raman, Coherent Anti-Stokes Raman Spectroscopy (CARS), inverse

Raman, femtosecond laser, GaSe
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