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Mid-infrared spectroscopy offers supreme sensitivity for
detection of trace gases, solids and liquids, based on
specific for this spectral region telltale vibrational bands. |
will present a new platform for mid-infrared
spectroscopy, based on a pair of mutually coherent and
broadband frequency combs. The combs are created via
subharmonic generation (an inverse process with respect
to the second harmonic generation) and span over 3.1-
5.5 um spectral interval. Our system provides fast (time
scale of seconds) and simultaneous acquisition of
350,000 spectral data points and we demonstrate parallel
detection of 22 trace molecular species in a gas mixture
including isotopologues containing such isotopes as 13C,
180, 170, 15N, 34S, 33S and deuterium, with part-per-
billion sensitivity and sub-Doppler resolution. The
technique also features absolute optical

frequency referencing to atomic clock and feasibility for
kHz-scale spectral resolution.
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