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Galen Bergsten Introducing Occurrence Rates

Recent Literature Estimates for
Earth-sized Planets in the Habitable Zone
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Galen Bergsten Overview

Sun-like Stars =72720, M Dwarfs — 72720
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Galen Bergsten Occurrence Modeling

Example (Small) Planet Occurrence Distribution
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Galen Bergsten Atmospheric Mass Loss
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Fractional Occurrence
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Stripped core

Galen Bergsten

Envelope retained

How Many Small (1 — 3.5Rg) Planets are super-Earths (1 —2Rg)?
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Galen Bergsten Comparing g Estimates

Sun-like Stars
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Galen Bergsten Correcting for Stellar Companions

Radius Corrections for Multi-star Systems
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1-in-4 stellar companion
systems would
underestimate planet
radii by 20% or more.
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Galen Bergsten

Bergsten et al. (2022)

Sun-like Stars N = 9 tg %

Fraction of Small Planets

How Many Small (1 —3.5R ) Planets are super-Earths (1 —2Rg)?
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Galen Bergsten Why Study M Dwarfs?

M Dwarfs 2015 was a long* time ago!
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Gaia-Updated Stellar Properties (2015 —» 2023)
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Today’s version of the Kepler
sample doesn’t have much
information on M dwarfs.

Kepler, after Gaia Revisions
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Galen Bergsten

Updated Occurrence Distribution

Earth-sized Planets around Kepler's M Dwarfs
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Galen Bergsten Comparing g Estimates

M Dwarfs Sun-like Stars
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For M dwarfs, ng is less

observationally constrained than
previously believed.

Kepler offers no evidence for higher ng
around M versus FGK stars.
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Galen Bergsten Looking Beyond Kepler
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Galen Bergsten Summary 15
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How Many Small (1 —3.5R ) Planets are super-Earths (1 —2Rg)?

Vodel Earth-sized Planets around Kepler's M Dwarfs
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* Modeled an occurrence signature of

atmospherig ev.olu_tion _ * Kepler has very little information on M
* Isolated an intrinsically rocky population dwarfs after Gaia, but we tried our best
for the HZ
Currently working on a treatment of Visit my poster (#789) at ExoV/!
stellar companions yp ’
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