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Study on highly sensitive detection of chemical substances that affect living
body using broadband mid infrared laser
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In order to enable highly sensitive and rapid measurement of chemical

substances, mid-infrared laser was used to take advantage of strong absorption of various gases. The
laser was generated by using tele-com lasers and waveguide type wavelength converter. The waveguide
type device had an issue of the conversion efficiency fluctuation during wavelength sweep, but this
has been solved by signal processing. The frequency stability of the fiber laser was an issue, but
frequency stabilization was achieved by devising the structure of the laser. We measured the
absorption spectra of various organic compounds precisely by using the broadband mid-infrared laser.
We also demonstrated the real time monitoring of gas concentration. In addition, by combining the

real-time measurement of gas concentration and eye movement measurement of mice, we examined the
effect of gas concentration on the living body and demonstrated its benefit.
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