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Strategic Focus Area: Planetary Atmospheres

Objectives: Background:

The objectives of this effort were to (1) Identify the Planetary-scale waves have been thought to drive and maintain superrotation on slow-rotating
dominant atmospheric wave modes driving and maintaining planets like Titan and Venus (e.g., [1]). Newman et al. [2] performed numerical simulations and found
Titan’s superrotation, (2) Create a point design for a JPL that the waves generated by barotropic instabilities were responsible for the accelerations of
orbital submillimeter spectrometer for use at Titan to stratospheric superrotation via wave absorptions near critical layers. Subsequently there were studies
measure vertical profiles of winds, temperature, and trace that showed that the Rossby-Kelvin instabilities could also drive the equatorial superrotation on Titan
gases in the atmosphere, and (3) Evaluate the efficacy of the [3-4]. The detailed wave properties and how they interact with zonal flow were not thoroughly
sub-mm point design in measuring the quantities in Obj. 2 investigated by [2]. Thus, we perform additional analysis of TitanWRF model results to identify the
and for detecting waves and their impacts in Titan’s dominant wave types and how wave-mean interaction drives stratospheric superrotation via both of
atmosphere via our OSSE methodology. these jet-driving mechanisms.
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figures on the left. The magnitude of the
differences is <5 m/s, or < 5%.
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Significance: Understanding the theoretical signatures in the atmosphere (temperature, waves, and winds) that are linked to superrotation is necessary to develop
methods and instrumentation to test if the hypotheses are correct and provide measurement requirements for future observations. JPL has developed sub-mm
sounding instrumentation as a product line and a Titan Orbiter is proposed for a future New Frontiers mission. Thus, understanding the ability of JPL's instrumentation
to address future high-priority science goals is needed.
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