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Rapid, ultrahigh-resolution terahertz time-domain
spectrometer based on femtosecond asynchronous optical
sampling method
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We propose a rapid, ultrahigh-resolution terahertz time-domain spectroscopy (THz-TDS)
based on asynchronous optical sampling (AOS) method. Using two
asynchronously-controlled femtosecond lasers, the theoretical limit of frequency resolution
(=82.8 MHz) in THz-TDS is achieved at a measurement time of 10 sec.
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Fig.1 Principle of AOS-THz-TDS method. Fig2  Experimental setup of AOS-THz-TDS.
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Fig.3 Temporal waveform with temporal window of 300ps.
(a)10-sweep,100-sweep,1000-sweep  (b)Single sweep with signal smoothing
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Fig4 (a)Temporal waveform with temporal window of pulse period(=12.1ns). (b)Amplitude spectra
measured by AOS-THz-TDS. (c) Amplitude spectra measured by stage-scanning THz-TDS.
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