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The era of exoplanet characterisation
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Water Signatures in Exoplanet HD189733b Spitzer Space Telescope * IRAC
NASA / JPL-Caltech / G. Tinetti (Institute d'Astrophysique de Paris) s55¢2007-12a

Tinetti et al. 2007



HST / WFC3 — spatial scanning




HST / WFC3 — spatial scanning
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Automatic Pipeline Processing Steps
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Data analysis challenge

* Produce end-to-end simulations for a couple of ARIEL observations
* Optimise the data-analysis process to deal with current systematics

* Identity parts of the data-analysis process that may introduce noise and
develop a data-analysis strategy

* Evaluate the uncertainty introduced by fitting strategy
* Evaluate the level of noise correlation across wavelength bins
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e Exo-SIM simulation
 FITS files, equi
e Planets: GJ

Target
Hot Jupiter-G Hot Jupiter-G Super-Earth-
star star M-dwarf

(HD209458b) (HD209458b) (GJ1214b)
Bright Dim Dim




Exo-SIM simulatio
* FITS files, equi
 Planets:

* Noise:
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Ariel Data Analysis Challenge About The Data The Task Upload Current Results Login Sign Up

European

Ariel Data Anélysis Challenge

Welcome to the Ariel Data Analysis Challenge. The Ariel Space mission is a European Space Agency mission to be
launched in 2028. Ariel will observe the atmospheres of 1000 extrasolar planets - planets around other stars - to
determine how they are made, how they evolve and how to put our own Solar System in the gallactic context. You can find
our press release here.

Data Analysis

In preparation to the Ariel Red Book, we run this data analysis challenge to compare the efficiency of different data
analysis practices on simulated Ariel data. The aim is to optimise the steps of the Ariel data analysis pipeline towards
minimising the uncertainty of the final data products, as well as the total execution time. Find out more!



e Reduction:




Challenge

* Reduction:
* Background subtraction
* Jitter correction
* Photometry
* Uncertainties propagation

* Fitting:
* Exposure-integrated model
* Limb-darkening handling
* Orbital parameters
* Planetary spectrum extraction
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