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Development of real-time measurement system using electro-optic-modulation
frequency comb

NISHIKAWA, Tadashi
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We have developed a new dual-comb real-time measurement system that can be
easily handled by non-laser experts. They are based on optical fiber coupling with a single
free-running continuous-wave semiconductor laser and a multi-stage electro-optic modulator, which is

robust and can be used in field environment. Combined with a high-precision wavelength meter,
variable wavelength laser, and Herriott cell, dual-com spectroscopy measurement over a wide
wavelength range of 1510 to 1585 nm is possible. Standard sample acetylene gas absorption line was
measured in 9.3 ms measurement time with an absolute accuracy of 350 MHz. We also succeeded in
improving the measurement sensitivity of ammonia gas spectrum, which is a biomarker for Kidney
disease, from 300 ppm to 10 ppm.
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