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Abstract:

Technological advancements in detectors, cryocoolers, infrared spectrometers and optical materials enables hyperspectral infrared atmospheric sounding in a CubeSat. Infrared sounders flying today in Earth’s orbit, such as the NASA Atmospheric Infrared Sounder (AIRS) and the Cross-track Infrared Sounder (CrIS) measure the upwelling spectrum to retrieve temperature and water vapor profiles and trace gas concentrations.  These data are assimilated by National Weather Prediction (NWP) centers worldwide and have had significant positive impact to the operational forecasts.  NASA and NOAA have invested technology development funding for a hyperspectral IR sounder packaged in a 6U CubeSat.  A technology demonstration of a CubeSat Infrared Atmospheric Sounder (CIRAS) is currently under development at JPL.  The small size and spectral performance of this instrument make it suitable for measuring temperature and water vapor profiles and carbon monoxide in planetary bodies such as Mars and Venus.  This presentation presents the CIRAS instrument and expected operation and performance in Mars orbit for measuring lower tropospheric temperature.
The CIRAS incorporates new technologies developed at JPL to achieve a small size without sacrificing performance.  CIRAS uses a 512 x 640 pixel format High Operating Temperature Barrier Infrared Detector (HOT-BIRD) array developed at JPL to allow higher operating temperature, improve uniformity and operability and reduce cost compared to HgCdTe arrays.  CIRAS also employs a JPL developed Immersion Grating that reduces the size of the spectrometer enabling it to fit in a CubeSat.  The wide field and slow scan of CIRAS allow the aperture to be small contributing to its compact design.  At this time a full scale breadboard of the CIRAS instrument is undergoing testing at JPL for spatial, spectral and radiometric performance.  This paper will focus on the instrument technology readiness and early studies on retrieval sensitivity in the Mars atmosphere.
