A Cavity-Enhanced, Optical-Heterodyne Spectrometer and Its Relevance to Future Titan Exploration
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Atmospheric in-situ measurements of trace gases, stable-isotopic compositions, and aerosol optical properties can provide valuable constraints/information regarding sources of key volatiles (including methane) on Titan, origin of Titan’s atmosphere, nature of Titan’s haze, and the photochemical environment in Titan’s atmosphere.  Development is underway to apply a new optical technique, noise-immune cavity-enhanced optical-heterodyne spectroscopy (NICE-OHMS, pioneered by Ye, Hall, and co-workers), to the detection of trace gases and isotopic analysis in planetary atmospheres using near IR spectroscopy, and to the optical characterization of aerosols.  This instrument technique combines the path-length advantage of cavity enhanced methods with the noise suppression advantage of an innovative heterodyne detection scheme to yield unprecedented sensitivity.  A NICE-OHMS spectrometer for studies of CO, CH4, and aerosols has been constructed, and its operation, figures-of-merit, development, and considerations relevant to future Titan exploration will be discussed.
