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Exoplanets Today

• 4000+ planets found: Diverse population
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(Some) Key Exoplanet Questions

• How do planets form and evolve? 

• How chemically diverse are exoplanets? 

• How does chemistry correlate with other parameters? 

• Have smaller planets retained H/He envelope?
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Need to study the 
atmospheres of a 
large number of 

planets!
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Ariel
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Ariel
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Ariel

• ESA medium (M4) mission: Launch 2028 

• Telescope aperture: 1m 

• Wavelength coverage: 0.5 - 7.8µm 

• Key science question: 

• How chemically diverse are exoplanets? 

• Science goal: 

• Observe ∼1000 exoplanet atmospheres
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Ariel
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Observational Strategy
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•What fraction of planets have clouds?

•Colour-colour diagrams

•Refinement of orbital/planet parameters

•Have small planets retained a H/He   

envelope?

Survey

~1000 planets

Observational Strategy
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Also time for other 
science observations 
e.g. phase curves
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Ariel Exoplanet Catalogue

Master Catalogue

Supplementary Catalogues

Exoplanet.eu

Open Exoplanet Catalogue

TEPCat

NASA Exoplanet Catalogue

@ExoLemons



Ariel Exoplanet Catalogue

Master Catalogue

Supplementary Catalogues

Exoplanet.eu

Open Exoplanet Catalogue

TEPCat

NASA Exoplanet Catalogue

TESS Exoplanet Yield

Methodology

Catalogue of target stars

Planetary occurrence statistics

Likelihood of detection with TESS

Barclay, Pepper & Quintana, 2018
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Ariel Exoplanet Catalogue
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• Many more surveys will provide planets for Ariel to characterise

CHEOPS

Kepler/K2

PLATO

WASP

HAT-NetKELT

ESPRESSO

CARMENES HARPS

SPIRO

HAT-South

NGTS

KPS

SPECULOOS

MEarth

Ariel Exoplanet Catalogue
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ArielRad

Mugnai, Edwards et al., in prep
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ArielRad

Mugnai, Edwards et al., in prep

Edwards et al. 2019
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Potential Targets for Ariel

• Tier 1: 

• ∼2000 planets in ≤ 5 observations 

• Tier 2: 

• ∼1000 planets in ≤ 20 observations 

• Tier 3: 

• ∼150 planets in ≤ 2 observations
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Example Mission Reference Sample

Edwards et al. 2019 Edwards et al. 2019

@ExoLemons



Example Mission Reference Sample

+ 10% mission time for other science (e.g. phase-curves)

Edwards et al. 2019
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Final Selection of MRS

• Mission Reference Sample will continue to evolve 

• Input from the whole community 

• Use knowledge gained from other facilities (e.g. JWST, E-ELT, Twinkle) 

• Potential targets will be hosted on a website 

• Ariel Public Conference: 14-16 January 2020, ESTEC, Netherlands
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PLATO + Ariel
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PLATO + Ariel

Ariel Constant Viewing Zone

Ariel Partial Viewing Zone (>40%)

Kepler Field
PLATO Field N

PLATO Field S

Billy Edwards

• Detect new planets

Ariel Constant Viewing Zone



PLATO + Ariel

• Detect new planets

2 transits: 1 year stare

2 transits: 3 year stare

2 transits: 27 day stare
TESS

PLATO

Billy Edwards



PLATO + Ariel

• Detect new planets

Useful:
More granularity in the distribution 

of planets

Very Useful:
Rough distribution of planets by star 
type, planet size and orbital period

Gold Standard:
Study similar to Barclay et al. 2018

Billy Edwards



PLATO + Ariel

• Characterising host star

Ingo Waldmann

Nikos Nikolaus

Subhajit Sarkar



PLATO + Ariel

• Planet Masses: Very useful for…

Cloudy Planets Secondary Atmospheres

Changeat et al. 2019Changeat et al. 2019

Quentin Changeat



PLATO + Ariel

Ariel Constant Viewing Zone

Ariel Partial Viewing Zone (>40%)

Kepler Field
PLATO Field N

PLATO Field S

Billy Edwards

Ariel Constant Viewing Zone

• Ephemeris refinement (space):

CHEOPS Field of Regard



PLATO + Ariel

• Ephemeris refinement (ground):

Angelos Tsiaras

Anastasia Kokori

Billy Edwards
ExoClock (www.exoclock.space)

http://www.exoclock.space


Conclusions

• Ariel will spectroscopically characterise a population of exoplanets 

• Ariel MRS will be selected from a diverse list of potential targets 

• PLATO will be key in adding to that list and characterising other systems
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