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Sky coverage and best planets for ARIEL 
ARIEL yellow book 2017
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Expected population of 
exoplanets at ARIEL launch

Defining a Mission reference sample (MRS) 
~ 1000 planets available to ARIEL in 2026
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ARIEL 3 Tiers strategy

ESA/SCI 2017-2 (ARIEL yellow book) 

Mission Time 
Fraction 
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Synthesis of planets population (Zingales et al. 2018)

Model of solar neighborhood stellar population

Occurrence of planets rates and masses around solar type stars (F->M)

Fluxes and magnitudes suitable for ARIEL

Distribution of metallicities
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Planets occurrence and Radii vs. Masses  

 

Fressin et al 2013; Chen & Kipping 2017; Zingales et al 2018
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Simulation of a population of stars with planets

Zingales et al. (2017). 

Inputs: ESA RAD model, 

galactic stellar population model 

planets occurrence rate (Fressin et al. 2013), 

ExoSim end to end simulator for the required “visits” for each 
system given a SNR`
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Simulation of a population of stars with planets

Zingales et al. (2018). 
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Parameters’ space 
Star: Teff, Mass, Radius, log g, metallicity [Fe/H[

Planet: mass, Tequ, radius Rpl, composition

System: Period, separation, orbit inclination, 

eccentricity

Reduction to a 4D space: Teff, [Fe/H], Rpl, Tequ
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Metallicity of the parent stars

Casagrande et al. 2011

Modeled with a Gaussian of mean 
-0.1 and standard deviation 0.2
Generated ‘fake’ metallicities’ drawn 
from this model distribution function
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Distribution of the known systems
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Distribution of the known systems  
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Distribution of the parent 
distribution (~9545 systems)
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The “easy” sample 

giving priority to systems requiring 1-2 
visits
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The “easy” sample 

giving priority to systems requiring 1-2 
visits
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A different strategy for the Tier 
1 sample

coverage of the 4D space parameters, 
keep at most ~10 objects per cell 
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Properties of the selected systems

Tplanet Rplanet K mag
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Properties of the easy systems

T planet R planet
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Conclusions
ARIEL will be able to observe at least 1000 planets divided in 3 Tiers of objects with different SNR and 
scientific aims

Synthesis of the sample for  Tier 1 ~ 1000 systems to be observed in 4 yrs with at most 5 visits

Different strategies can be devised to optimize the outcome of the observing time

A scheme of priority can equally distribute the observations over the parameters’ space that covers from 
M to F hosts and from Earths to (hot) Jupiters masses
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