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High-speed high-resolution terahertz time-domain spectroscopy (THz-TDS) is demonstrated using the asynchronous-optical-
sampling (AOS) method. A time-domain signal with a 10-ns time window is rapidly acquired by using two femtosecond lasers
with slightly different repetition frequencies to generate and detect a terahertz pulse wave, without a mechanical delay stage. The
spectrum obtained by the fast Fourier transformation (FFT) of the time-domain waveform has a frequency resolution of 100 MHz.
The time resolution of our spectrometer is measured using the cross-correlation method to be 278 fs. A transmission spectrum
of water vapor is measured and the absorption lines are analyzed in the frequency range from 0.1 to 1.2 THz.

OCIS codes: (120.6200) Spectrometers and spectroscopic instrumentation; (300.6270) Spectroscopy, far infrared; (300.6190)
Spectrometers.



