Exoplanet characterization



Exoplanet characterization

Observations

!

Planet Mass & Radius

l

!

Atmospheric Spectra

Stellar Spectra

L ] 4
Gas/ice Giants Solid Planets " 'L v
1 Formation Planetesimal Migration history
+ { + conditions composition
Mineralogy Tectonics Habitability

!

L

.

l

(Non) equilibrium Chemistry

Thermal (non) Inversions Atmospheric Dynamics

Clouds, hazes, etc.

Madhusudan et al. 2013



Exoplanet characterization
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Atmospheres: spectrophotometry

Image credit Uppsala University



Atmospheres: spectrophotometry
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Relative transit depth (ppm)
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Transit depth (%)

Hot Jupiter WASP-19b
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Caveat: starspots

Spot crossing effect and Out Of Transit effect

Image credit Helen Giles



transit depth (%)

Caveat: starspots
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Atmospheres:
transmission spectroscopy

Calculate from data:
Spectrum during transit / spectrum out of transit
Relative measurement, no absolute flux measurement.

But spectral lines corresponding to absorbers in the
planet’'s atmosphere will be deeper.
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Exoplanet atmospheres: single
spectral lines
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Atmospheres:

transmission spectroscopy
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Atmospheres:
transmission spectroscopy

Measures excess absorption compared to a spectrally
flat ("grey”) transit that reduces the flux by the same
fraction everywhere in the spectrum.
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