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International Research Project on Precise Terahertz Synthesizer

by
Takeshi YASUI, Tetsuo IWATA, Ken MORITA

We constructed a widely and continuously tunable terahertz frequency synthesizer traceable to a
microwave frequency standard. Photomixing of two optical frequency synthesizers, linked to the
frequency standard via dual optical frequency combs, make this THz synthesizer traceable to the
frequency standard. To demonstrate the potential of wide and continuous tunability in the THz
synthesizer, we tuned its output frequency by 100 GHz continuously around 0.65 THz by using a
uni-traveling-carrier photodiode as a photomixer and applied it for precise THz spectroscopy of
low-pressure molecular gas. This THz synthesizer will be a powerful tool for broadband,

high-precision THz spectroscopy.
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Fig. 1.

optical comb and (b) dual optical combs.
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Fig. 2. Experimental setup.
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Fig. 3. RF spectrum of optical beat signal between two optical

frequency synthesizers.
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Fig. 4. Transmission spectrum of six manifolds (J=32~37) in

acetonitrile gas.
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Fig. 5. Transmission spectrum of hyperfine structured

absorption lines (J=33, K=0~3) in acetonitrile gas.
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