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Development of breath analysis by dual comb spectroscopy with a free running CW
semiconductor laser

NISHIKAWA, TADASHI
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25 GHz
0.8 THz 250 MHz
9.3 ms

We have developed an automatic technique for interpolating a 25 GHz mode
spacing in dual EOM comb spectroscopy. The absorption spectra of Hydrogen Cyanide and Acetylene with
a resolution of 250 MHz for a full spectral band above 0.8 THz can be measured with a single-shot
recording time of 9.3 ms. We also succeeded in identifying the absorption line spectrum of ammonia
gas, which is a biomarker for kidney disease by this method. The measurable full spectral bandwidth
can be extended simply by adding more electro-optic phase modulators. This automatic interpolation

technique enables single-shot measurement and provides a practical platform for broadband,
high-resolution, high-speed real-time spectroscopy.
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