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Transiting Exoplanets



Transiting Exoplanets Solar System w/ TESS
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Rotation -> Oblateness

Measure Oblateness ->
Constrain rotation

(and obliquity)



















https://squishyplanet.readthedocs.io
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But…other 
things are 
happening on 
the limb

Need to jointly 
model oblateness 

and limb 
darkening











Quadratic Non-linear

Can impose 
priors and fit

Inflexible

Must fix, no 
sensible prior

Flexible



Slight stellar 
uncertainty 

-> 

different 
ingress / 
egress!



Fit coefficients of a 
model that mimics 

stellar intensity 
profile

Fit the stellar 
intensity profile 

directly



Coming soon!



Transit Fit, 
usual
params



But now 
stellar 

props. as 
well

Transit Fit, 
usual
params



Completely different conclusions w/ different limb darkening prescriptions!
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Recap:

• Choice of limb darkening dramatically affects oblateness inference

• squishyplanet = package for arbitrary order polynomial limb 
darkening transits of oblate planets

• asterias = package for on-the-fly stellar intensity profiles/coefficients 
(coming soon) 



TESS’s View of the Solar System



1) Light curve contamination



Asteroids are ubiquitous in the ecliptic plane



Asteroids are ubiquitous in the ecliptic plane

Target-by-target, how do they affect transient searches?



Simulate where all the asteroids are at every time
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Generate mock images



Simulate where all the asteroids are at every time

Generate mock images













> 50% of T>13 targets are contaminated > 1%



2) TESS as an Engine for TNO Discovery
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Recap

• All ecliptic TICs are affected by SSOs
• And T>13 TICs especially so

• TESS has discovered one confirmed TNO, dozens of candidates



Summary

• Choice of limb darkening 
dramatically affects oblateness 
inference

• squishyplanet = package for 
arbitrary order polynomial limb 
darkening transits of oblate planets

• asterias = package for on-the-fly 
stellar intensity profiles/coefficients 
(coming soon) 

• All ecliptic TICs are affected by SSOs

• And T>13 TICs especially so

• TESS has discovered one confirmed 
TNO, dozens of candidates



Extra figures
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