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Dual-comb spectroscopy (DCS) is a rapidly maturing technique that leverages the interference
of two frequency combs with slightly different repetition rates to map optical spectra into the
radio-frequency domain, enabling high-resolution broadband spectroscopy without moving
parts [Coddington, 2016]. Compared to classical Fourier-transform infrared (FTIR)
spectroscopy, DCS offers significant advantages in signal-to-noise ratio and, most prominently,
data acquisition speed. Recent advances have extended dual-comb sources into the molecular
fingerprint region [Timmers, 2018] and into the THz range [Willenberg, 2024], opening new
application fields for this technique.

In this Hands-On Module, you will operate a home-built 2-um dual-comb laser oscillator and
perform benchmarking measurements of a known sample against a home-built FTIR
spectrometer. You will gain practical experience in the alignment and operation of the
collinear dual-comb spectrometer, acquire interferograms and extract the corresponding
spectra, and directly compare the two techniques in terms of resolution, signal-to-noise ratio,
and acquisition time. Through this comparison, you will develop an understanding of how
dual-comb spectroscopy may reshape broadband spectroscopy, particularly as dual-comb
sources continue to expand toward the molecular fingerprint and THz spectral regions.
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