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How do planets evolve
over their lifetimes?




How do planet properties change with time?

Exoplanet Density

1 10 100 1000
Age (Myr)



sjaue|d ul-8so|o Jo Aouanbauj o
SsauydIy] aJaydsowe “*b-a
lajaweled 1aue|d

Age (Myr)



' S - | . s

- Debris - A

Credit: NASA/JPL-Caltech -



Relative Flux
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Transit Depth (mmag)
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Planet Size (Earth Radii)

Evidence for inflated radii at young ages
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Pepper et al. (2017); Obermeier et al. (2016); Mann et al. (2016a, 2017a)



Exoplanet Migration Timescale of 100-800 Myr

Relative Planet Occurence (P < 20 d)
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If

the stellar prameters are
statistically correct



Differences in Stellar Parameters
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This can change occurrence calculations

Relative Planet Occurence (P < 20 d)
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How good are our assigned stellar
parameters for each cluster/age?



Relative Brightness

Lots of Eclipsing Binaries
in the same Clusters
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Sample Spans Parameter Space
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Log(L) (Lo)

Early results show tension with models
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We actually use a semi-empirical approach
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Log(L) (Lo)
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The relations we use for planet hosts
looks better
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Including for the pre-main-sequence stars

Upper Scorpius
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Normalized Flux

Stellar variability for old stars
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Normalized Flux

Compared to variability in young stars
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Spots Appear and Dissapear
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Relative Brightness

K2-33Db:
youngest transiting planet (~11 Myr)
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LP 358-348bcd:

3-planet system in the Hyades
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Flux Ratios from SB2 Spectra
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Light Curve Analysis
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Flux (10™"erg/cm?/s/A)

Fit the unresolved spectra with two
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