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This whitepaper discusses the diversity of exoplanets that could be detected by future observations, so that comparative exoplanetology can be
performed in the upcoming era of large space-based flagship missions. The primary focus will be on characterizing Earth-like worlds around
Sun-like stars. However, we will also be able to characterize companion planets in the system simultaneously. This will not only provide a
contextual picture with regards to our Solar system, but also presents a unique opportunity to observe size dependent planetary atmospheres
at different orbital distances. We propose a preliminary scheme based on chemical behavior of gases and condensates in a planet's atmosphere
that classifies them with respect to planetary radius and incident stellar flux.

Comments: A white paper submitted to the National Academy of Sciences Exoplanet Science Strategy
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While recently discovered exotic new planet-types have both challenged our imaginations and broadened our knowledge of planetary system
workings, perhaps the most compelling objective of exoplanet science is to detect and characterize habitable and possibly inhabited worlds
orbiting in other star systems. For the foreseeable future, characterizations of extrasolar planets will be made via remote sensing of planetary
spectroscopic and temporal signals, along with careful fitting of this data to advanced models of planets and their atmospheres. Terrestrial
planets are small and significantly more challenging to observe compared to their larger gaseous brethren; however observatories coming on-
line in the coming decade will begin to allow their characterization. Still, it is not enough to invest only in observational endeavors.
Comprehensive modeling of planetary atmospheres is required in order to fully understand what it is that our grand telescopes see in the
night-sky. In our quest to characterize habitable, and possibly inhabited worlds, 3D general circulation models (GCMs) should be used to
evaluate potential climate states and their associated temporal and spatial dependent observable signals. 3D models allow for coupled, self-
consistent, multi-dimensional simulations, which can realistically simulate the climates of terrestrial extrasolar planets. A complete theoretical
understanding of terrestrial exoplanetary atmospheres, gained through comprehensive 3D modeling, is critical for interpreting spectra of
exoblanets taken from current and blanned instruments and is critical for desianina future missions that aim to measure snectra of notentiallv
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LEAD AUTHOR STRATEGY (FOR ME)

Make a google doc of the white paper

Send a link to various community email lists, soliciting for co-authors (who
contribute to the text), endorsers (who agree and are willing to put their
name, but do not contribute to the text)

Give a deadline to respond (*), and send reminder emails as the deadline
approaches

Implement suggestions before the deadline.
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CO-AUTHOR STRATEGY (FOR ME)

Stick to the deadlines of the lead author. Respect their time. No worries if
you are overwhelmed. Totally understandable. We are humans.

f you cannot contribute further, let the lead-author know.

Generally, the lead author decides where to put your name in the author
ist. However, some may just leave it to the co-authors to add their name.

(I generally cared less even when | was an early career. Several reasons.)



"FACILITATOR" STRATEGY

You have an idea for a white paper in mind that you think is really important for the
community to know. You are not the expert or you do not want to/can’t lead it for
whatever reason.

Even it you can/want to, there may be good reasons it someone else leads it.
You ask a colleague/expert to lead the topic and help them navigate.
The goal here is to identity what would be important for the community.

(Bonus: This strategy may highlight your skills as a broader thinker, builds network, and
someone who can think beyond their own research topic that benefits the community. )



