Open-path Mid-infrared Dual-comb Spectroscopy for Measurement of Ambient Ethane and Propane
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Why Dual-comb Spectroscopy (DCS)?

» Extremely high resolution (0.0067 cm™?) » Well-suited to outdoor studies o DetectiOn of VOCs

* NO moving parts « Can propagate >1 km with spatial coherence 162 m path
* No instrument line shape * Fast (20 second) time resolution Add trays of acetone and/or isopropanol
» Broad spectral coverage = multi-species detection * Ability to average for minutes to hours “declutter” = fit H,O, CO,, CH,, and
(can extract dry mixing ratios) * Low sensitivity to air path turbulence Isotopologues using HITRAN
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* 1 km path length
« Automatic telescope pointing servo
* Plecewise polynomial baseline removal
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’ 4.5-5 um measurements (preliminary)
retro * 1 km path length

Optional gas
cell (1 m)

Open-air path (0.1-1 km)

* Plecewise polynomial baseline removal
5 ' DCS (propane + 117 m path) ¢ A” SpeCIes f|t US|ng HITRAN
S * Need to investigate O, bias, possibly due to database?
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