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*Magnetic Activity Cycles (years)
e Starspots, Faculae (days)
e Stellar Oscillations (minutes)

*Granulation (minutes to days)
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See Cegla et al. 2012
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Radius (R,)

A of close-in, intermediate-mass planets

Lecavelier (2007) - Penz et al. (2008) - Davis & Wheatley (2009) - Ehrenreich & Désert (2011)
Owen & Jackson (2012) - Lopez et al. (2012) - Beauté & Nesvorny (2013) - Mazeh et al. (2016)
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S| Evaporation

Atmospheric “evaporation”

- hydrogen/helium envelope
-thin atmosphere

ice mantle/volatile envelope

solid core (rocks+metals)

Slide: D. Ehrenreich



Evaporation

* Tremendous X/UV energy deposited in atmospheres of close-in planets
* Leads to expansion & hydrodynamical thermal escape of exospheres
* Escaping atoms (hydrogen) repelled & ionised, sculpting large envelopes

stellar wind

Lya photons

X/EUV photons _/_\

Stellar
corona

Slide: D. Ehrenreich



S Stellar irradiation and close-in planets
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S Stellar irradiation and close-in planets

Desert of sub-Jupiter size planets =

e.g. Lecavelier+2007, Davis & Wheatley 2009
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How Planetary Properties and Stellar Irradiation Set Atmospheric Structure
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Role of evaporation supported by many theoretical studies
(eg Lopez et al. 2012, Jin et al. 2014, Kurokawa & Nakamoto 2014, Owen & Wu 2017) Slide: V. Bourrier
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&Sl Summary... DE GENEVE

eStellar properties impact planet properties

e Stellar surface phenomena alter RVs and LCs

*|mpacts planet detection/confirmation/characterisation
*Need to diagnose stellar noise and disentangle
e Stars can alter close-in planets and vice versa

Know thy star, know thy planet

e ..but exoplanet observations feed the other way

H. M. Cegla
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@‘ Planets as Probes of Stellar Parameters

PHOTOBOMB!

WHAT REALLY HAPPENS DURING A SOLAR ECLIPSE &
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S| The Rossiter-McLaughlin effect
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S Planets as Probes: HD 189733

Residual CCFs (Out-of-transit - In-transit)
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S ‘Reloaded RM’: Wasp-8
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S Summary DE GENEVE

eStellar properties impact planet properties

e Stellar surface phenomena alter RVs and LCs

*|mpacts planet detection/confirmation/characterisation
*Need to diagnose stellar noise and disentangle
e Stars can alter close-in planets and vice versa

Know thy star, know thy planet

e ..but exoplanet observations feed the other way

*Use planets as probes of stellar astrophysics
* Study planetary evolution/dynamics

H. M. Cegla



