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A do—————— What about Stellar Activity?
Both ground and space-based observations have shown that many of 3.5/ e | [ Temperate sub-Neptune water world exoplanets orbiting close to their star can be
the over 5500 confirmed exoplanets contain clouds and hazes'-2:3. | [ strongly affected by stellar flaring events.
The resulting atmospheric characterization becomes more difficult, R « Stellar flares can affect the habitability of the surrounding planets, triggering
creating larger than the Rayleigh limit of scattering and “flat” s ohotochemistry®
spectra® 3. The most common exoplanets are super-Earths and sub- 700 |7 « Can drive water loss and atmospheric escape’8
Neptunes, which are likely to harbor hazes in their atmospheres. 600

500 Critically, it remains unknown how stellar flaring affects
What are Water Worlds? 100 exoplanet hazes. This work helps to quantify spectral changes to
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Sub-Neptune exoplanets have a different observed mass-radius Mass (Me) laboratory made exoplanet hazes across a broad wavelength
relationship (Figure 1)° Figure 1: Difference in bulk density between range (0.2-15 pm) to:
* Have thicker atmospheres than super-tarth exoplanets Earth-like and 50% water planets. Super- * |Improve our understanding of haze evolution and how stellar flares can impact
« Higher stellar radiation creates a temperate environment*® Earths have a silicate-iron composition, anet at o "
* Could create a planet maintaining liquid water on the surface and whereas sub-Neptunes have ice-silicate SXOptanet atmospheric compositions
atmosphere compositions. The change in density may be  Assess if water worlds would be able to retain their atmospheres after a
explained by the presence of water worlds multitude of flaring events
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Figure 2: Enlarged spectrum between 3500 - 1000 cm-" of the 5% CH, (top) and 5% CO atmospheres of water world exoplanets

(bottom) sample haze as a function of wavelength. Between pre- and post-bombardment, orbiting M-dwarf stars.

there are larger changes in the 5% CH, spectrum compared to the 5% CO sample.
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