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Spectrograph based on frequency-variable multi-GHz-comb
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The purpose of this study is to develop a frequency-variable comb generation
technology, which enables frequency shift of all modes of broadband comb with wide mode interval at
once. In addition, we explore a novel spectroscopy with broad bandwidth and high resolution
introducing the frequency-variable laser comb to a spectrograph.

We confirmed that optical short ﬁulse with 4-ps pulse width and 12.5-GHz repetition rate generated
by pulse shaping was frequency-shifted with MHz precision by using a single sideband modulator.
After the compression and amplification of the pulse, it was incident on a highly-nonlinear fiber,
and we successfully generated a broadband and frequency-variable laser comb ranging from 1100 to
1700 nm. The frequency-variable laser comb was input into the diffraction grating spectrometer and
the spectra of low pressure gas and Fabry-Perot filter were obtained with a resolution of 1 MHz.
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