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The California-Kepler Survey

e Keck/HIRES spectra of
1305 stars hosting 2025 planet candidates
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¢ Precision spectroscopy
e Searches for faint SB2

e All spectra and parameters are public 5160 5173Vave|2;831 An 5;190 5200
astro.caltech.edu/~howard/cks 0 -
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The Radius Gap
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The Radius Gap

o
A
o

—

typical
uncert.

©
o
®

o
o
=~

©
o
N

E/-\
o)

e

N3
6-0
0O
02
D

€ -

— 0.06
o2
S8

|
O ©
o0 =
g-E
> 0O

Super- Sub- i
Earths Neptunes

——dn

O
o
S

07 10 13 18 24 35 45 60 80 120  20.0
Planet Size [Earth radii]

BJ Fulton Fulton, Petigura, et al. (2017) ExSoCal 2017




The Radius Gap

Weiss et al. (2016)
rocky

Weiss et al. (2016)
w/ volatiles
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The Radius Gap
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A Plausible Explanation for
the Gap



0.3/0.7 Fe/MgSiO3 +0.2% H/He +2% H/He +10% H/He
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| +0.5% H/He

~2 M. Core

Fulton, Petigura, et al. (2017)
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| ~0.0% H/He

~2 M. Core
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Photoevaporation
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Photoevaporation

Fulton, Petigura, et al. (2077)

Observations

L
&)

o o
o o
[\ N
EiN 0o
ence

elative Occurrenc

Implications

O
o
N
o

e Most common core mass is ~3 Me

Planet Size [Earth radii]
o
o
&
R

e Earth-like composition

3000 o000 il - - (Water-poor)

o
o

¢ | arge scale migration after
100 Myr is uncommon

DO
N

dN/dlog R

Planet Size [Earth radii]
—
ot

BJ Fulton ExSoCal 2017



A Fulton, Petigura, et al. (2017)
* Precision spectroscopy for
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The California-Kepler Survey

BJ Fulton

oTers (Q16) = 156 K ologg (Q16) = 0.17 dex
oTestf (CKS) = 60 K ologg (CKS) = 0.10 dex
ocM/M (Q16) =14% oR/R (Q16) = 39%

oM/M (CKS) = 5% oR/R (CKS) = 10%

ExSoCal 2017
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Remove false positives

Keep bright stars
(Kp < 14.2)

Low impact parameters
(b < 0.7)

Short orbital periods
(P <100 d)

Remove evolved stars

4700 < Tert < 6500 K

ExSoCal 2017



The Radius Gap
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Flux Dependency
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The California-Kepler Survey
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Completeness Corrections
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Previous Occurrence Studies

Howard et al. (2012)
Planet Occurrence Within 0.25 AU
of Solar-Type Stars from Kepler

Petigura et al. (2013)

Prevalence of Earth-size planets
orbiting Sun-like stars

Morton et al. (2014)

The Radius Distribution of Planets
Around Cool Stars

1022 1021 1020 1Q18 20 40 60 80 100
Owen & Wu (201 4) Jdt F, [erg/em?] N(R)
Kepler Planets: A Tale of
Evaporation
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