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THz-Wave Fast Differential Absorption Measurement Using Spectral Multifurcated Laser
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Abstract: We have demonstrated fast differential absorption measurement in the THz-wave region for gas sensing
applications. Our system is based on an injection-seeded THz-wave parametric generator driven by a passively
Q-switched, multifurcated subnanosecond Nd:YAG microchip laser. Within a single excitation cycle of the laser, the
system can generate up to three self-frequency-switched, narrowband THz-wave pulses that are separated from each
other in frequency and time by 11 GHz and 78 s, respectively. As an experimental proof-of-concept demonstration,
we performed differential absorption measurements of water vapor in the atmosphere by precisely tuning the
THz-wave frequencies. Our approach paves the way toward realization of a THz-wave differential absorption lidar

system for use in remote gas sensing.
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