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The Planet Radius Gap
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How does the gap vary as a function of:

Incident Flux?
Orbital Period?
Stellar Mass?

Stellar Age?
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Two Competing Theories:



Two Competing Theories:

1. Photoevaporation



Two Competing Theories:

1. Photoevaporation

2. Core-powered mass-loss
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Models Observations
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2. Core-powered m

Models Observations
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How do we differentiate
between the two theories
if both describe the
observations well so far?
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Berger et al. (2020a)
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Berger et al. (2020a)
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Age Validation: Clusters

0.35-; Isoclassify Ages
(1.4*1:] Gyr)

—— NGC 6811 (1.0 Gyr)

0.30-
> f

(- |
A 0.20°
Q ]
2 0.15-

lat

2 0.10-
0.05

0.00- it

llllllllllllllllllllllll

Berger et al. (2020a)
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Now that we have these
shiny new stellar
properties, what can we
learn about planets?
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Berger et al. (2020b)
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How does the planet
radius valley depend on
stellar age?




Number of Planets

12'_

10 -

[Berger et al. (2020b)

L]

i

Old Planets
(> 1 Gyr)

Planet Radius [R g ]




Number of Planets

12'_

10 -

[Berger et al. (2020b)

|

| Old Planets

r (> 1 Gyr)
‘ Sub-

Neptunes

‘

Planet Radius [R g ]




Number of Planets

12'_

10 -

(00
A

[Berger et al. (2020b)

|

‘

Old Planets
(> 1 Gyr)

‘ Sub-

Neptunes

NsupEarth/NsubNep:
1.00 = 0.10

Planet Radius [R g ]




Number of Planets

12'_

10 -

(00
A

[Berger et al. (2020b)

Sub-

|

Old Planets
(> 1 Gyr)

Young Planets
(< 1 Gyr)

Neptunes

NsupEarth/NsubNep:
1.00 = 0.10

Planet Radius [R g ]




Number of Planets

12'_

10 -

(00
A

[Berger et al. (2020b)

|

Sub-
Neptunes

Old Planets
(> 1 Gyr)

Young Planets
(< 1 Gyr)

NsupEarth/NsubNep:
1.00 = 0.10

0.61 = 0.09

Planet Radius [R g ]




Number of Planets

12'_

10 -

(00
A

[Berger et al. (2020b)

Sub-

/ Tlmescales

w | |

Old Planets
(> 1 Gyr)

Young Planets
(< 1 Gyr)

Neptunes

NsupEarth/NsubNep:
1.00 = 0.10

0.61 = 0.09

0.5 1 2 5
Planet Radius [R g ]




Summary/Conclusions

- The Gaia-Kepler Stellar Properties Catalog (Berger et al.
2020a) has a median fractional radius precision of ~4%,
compared to 25% for the previous Kepler Catalog.

- We validated our isochrone ages (median catalog
fractional uncertainty ~56%) with cluster and aster-
seismic comparisons, which agree within reported
uncertainties.

- We find first evidence for the planet radius gap’s
dependence on stellar age on timescales of a Gyr.



