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Planet Mass measurements are needed...

* To constrain planet compositions, distinguishing terrestrial
planets from water-rich planets and mini-Neptunes.

* To determine the planet’s surface gravity (log g), which
facilitates the retrieval of abundances from atmospheric
spectra.

* To assess atmospheric loss rates.

* To assess the planet’s thermal evolution (e.g., likelihood of a
dynamo magnetic field, geological activity).

* To understand the interactions of the planet with other
bodies in the system.

* Because mass is one of the most fundamental properties of
any astrophysical body!



Mass measurements are needed to
constrain planet compositions

Jupiter

Illustration: Seager (2009)



Mass measurements are needed to
constrain planet compositions
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Mass measurements are needed to
constrain planet compositions
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Mass measurements are needed to
constrain log g for atmosphere retrievals.




Mass measurements are needed to constrain log g
for atmosphere retrievals — transit transmission
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Mass measurements are needed to constrain log g
for atmosphere retrievals — reflected light imaging
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Mass measurements are needed to constrain log g
for atmosphere retrievals — reflected light imaging
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Mass measurements are needed to
assess atmospheric mass loss rates.

Too Little Just Right Too Much
Atmosphere Atmosphere




Mass measurements are needed to

assess atmospherlc mass Ioss rates.
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Escape Velocity, v,

~— speed greater than v,
Escape velocity depends
on the gravitational
potential of the planet

speed smaller than v .
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Mass measurements are needed to

assess atmospherlc mass Ioss rates.
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Evidence for Atmospheric Escape
Affecting Exoplanets

12

Kepler-22b A Gap in the Radius
Distribution of

Kepler-452b ¢: Small Planets

| _,—I_ Fulton et al. (2017)
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Mass measurements are needed to
assess the planet’s thermal evolution.
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Planet mass affects pressure, and phases
within rocky planet interiors.
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Gravitational Potential Energy Released by
Rocky Planet Accretion Increases with M
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M, and Iron Core Mass Fraction Affect Planet
Thermal Evolution (and Dynamo Lifetime)
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Mass measurements are needed to understand the
planets’ interactions with the rest of its system.




Jupiter and Saturn Analogs Affect Dynamics &
Formation of Entire Planetary Systems
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Masses, orbits, and migration histories of giant
planets affect volatile delivery to the HZ
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Mass measurements are needed to
constrain planet populations




Mass measurements are needed to
constrain planet populations

* Characterizing the
planet mass
. e distribution helps to
1.05 +/- 0.05 planets per star _ inform priors on
16.0( 20 +/- 4% intrinsically rocky =y, e masses of planets
oo : lacking mass
- measurements
= 4.0
g * |dentifying
compositional trends
.0 _ .
! Jaseous and sub-populations
: evaporated cores
0.5 intrinsically rocky helps tO place
1077 10° 101 102 10° 10 individual planets in

Mass [Mg]
Neil & Rogers (2020) —Joint M -R,-P Distribution of Planets context



Mass measurements are needed since
mass is a fundamental property of any astrophysical body.
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Planet Mass measurements are needed...

* To constrain planet compositions, distinguishing terrestrial
planets from water-rich planets and mini-Neptunes.

* To determine the planet’s surface gravity (log g), which
facilitates the retrieval of abundances from atmospheric
spectra.

* To assess atmospheric loss rates.

* To assess the planet’s thermal evolution (e.g., likelihood of a
dynamo magnetic field, geological activity).

* To understand the interactions of the planet with other
bodies in the system.

* Because mass is one of the most fundamental properties of
any astrophysical body!



