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Secondary eclipses of gaseous exoplanets (when a host star occults its planet) may be diagnostic of atmospheric temperatures and dynamics, and variations in the planetary phase curves (light reflected and emitted from the planets) may point to active meteorology, as advective processes sweep thermal structures and aerosols into and out of view. The Kepler Mission's very long observational baseline, spanning hundreds of days for some planets, makes its dataset especially well suited to search for such variability, and datasets for several gas giants remain unexploited. A perfect example, Kepler-76b is a 2 Jupiter-mass gas giant in a 1.5-day orbit around an F-star and was observed for nearly 1,400 days by Kepler. These data reveal substantial variability in the planet's phase curve, with the dayside brightness temperature fluctuating by hundreds of degrees K of timescales of tens of days. Although the much shorter baseline of TESS observations will make such variability analysis difficult, the mission is likely to find many more hot Jupiters suitable for detailed characterization. Moreover, TESS’s increased sensitivity in red wavelengths as compared to Kepler means that planetary eclipses observed by TESS will probably be more sensitive to thermal emission from the planets, likely probing different aspects of their atmospheres.
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