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Kepler DR25 PCs (Thompson et. al 2018)
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Contours/Features/Shapes have Meaning

3Yosemite Valley; USGS; 1897
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Observed != Intrinsic

4Dattilo et al. (2023)
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Just like how we can tie glacial erosion to the formation of valleys and canyons, 
we can tie physical processes to the intrinsic shape of the planet population.

Dattilo et al. (2023)
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The Radius Cliff
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Rogers & Owen 2021
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Burn et al. 2024

Lee & Conners (2021)

Models of the radius valley also produce the cliff!
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The Radius cliff changes in period space

8Dattilo & Batalha 2024
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The Radius cliff changes across stellar type

9Dattilo & Batalha 2024
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The Radius cliff changes across stellar type
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The Radius cliff changes across stellar type

11Dattilo & Batalha 2024
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How is the cliff changing?
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Occurrence gradient in each period bin
FLAT

STEEP

Dattilo & Batalha 2024
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There is a clear trend in period  
for different stellar types

• The steepest slope of the cliff 
moves to longer orbital periods 
with increasing stellar 
temperatures 

• This tracks a rise in both the 
Neptune and sub-Neptune 
populations

13

FLAT

STEEP

Dattilo & Batalha 2024
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What about insolation?

14Dattilo & Batalha 2024
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We Do Not see a clear trend in insolation

• The cliff is relatively similar 
across insolation 

• i.e., bolometric flux is not a main 
driver of the radius clif
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Dattilo & Batalha 2024
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So what causes the cliff?

• XUV-dependent processes, such as photoevaporation 

• More massive stars host larger (but not more massive) planets…. Possibly 
due to more massive disks (see Lozovsky+ 2021) 

•

16
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The Radius Cliff is not flat!

• We quantify the shape of the radius cliff as a function of orbital period, insolation 
flux, and stellar type. 

• It varies as a function of orbital period and stellar type, but is relatively constant 
across insolation flux 

• The cliff has a strong dependence on stellar type when looked at across period

Dattilo & Batalha 2024
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• The models of the 
radius valley not not 
reproduce the 
intrinsic shape of the 
radius cliff in period 
or insolation. 

• This feature is NOT 
just a secondary 
feature of the radius 
valley!

Dattilo & Batalha 2024
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The Radius cliff changes in period space
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