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Mid-infrared ultrashort-pulsed comb source toward advanced vibrational
spectroscopy
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The aim of this study is to create a mode-locked laser with a spectral
structure consisting of many combs in the mid-infrared region and excellent coherence between
frequencies. We have developed a Cr:ZnS laser as the basis of this study and realized passive
mode-locked oscillation. By introducing a dielectric multilayer mirror with a high-order dispersion
design, we have succeeded in generating pulses with a center wavelength of 2.3 microns and a time
width of 30 femtoseconds (4 cycles of optical field oscillation). A background-free absorption
spectroscopy system was constructed using this laser, and vibrational spectroscopy that captures
absorption spectra with high sensitivity in 1 millisecond was realized. Furthermore, we succeeded in

demonstrating the principle of a method to precisely control the spectral structure of a
mode-locked laser by utilizing resonant absorption of molecular vibrations.
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