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Les champs exoplanètes
26 runs :  
~ 169 967 courbes de lumière (LC)  
    durée d’observation entre 21 jours (SRc02) et 152 jours (LRc01) 
    souplesse de la stratégie d’observation 



Le côté “exo” de CoRoT
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ABSTRACT

We present the discovery of a candidate multiply-transiting system, the first one found in the CoRoT mission. Two transit-like features with periods
of 5.11 and 11.76 d are detected in the CoRoT light curve, around a main sequence K1V star of r=15.1. If the features are due to transiting planets
around the same star, these would correspond to objects of 3.7±0.4 and 5.0±0.5 R� respectively. Several radial velocities serve to provide an upper
limit of 36 M� for the 5.11 d signal, and to tentatively measure a mass of 40+16

�15 M� for the object transiting with a 11.76 d period. The detailed
analysis of the photometric and spectroscopic data serve to estimate the probability that the observations are caused by transiting Neptune-sized
planets as >24⇥ higher than a blend scenario involving only one transiting planet, and >1200⇥ higher than a scenario involving two blends and no
planets. The radial velocities show a drift of 52+7

�5 m s�1yr�1 that might be due to additional planets in the system.
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1. Introduction

With the exquisite photometric precision of the space missions,
the field of exoplanets has reached several milestones in the re-
cent years. To enumerate a few, transiting planets with moderate
temperatures like CoRoT-9b (Deeg et al. 2010), with periods of
several months, are key objects to study the e↵ect of the incom-
ing flux from the host stars on their atmospheres. The first clear
detection of transit time variations was achieved recently in the
system Kepler-9 (Holman et al. 2010), and they have been used
to measure the masses of the transiting planets of the Kepler-
11 system (Lissauer et al. 2011a). The currently known three
transiting planets with densities compatible with rocky compo-
sitions were all detected from space (CoRoT-7b, Léger et al.
2009, Kepler-10b, Batalha et al. 2011, 55-Cnc e, Winn et al.
2011; Demory et al. 2011), having transit depths of three to five
hundred parts-per-million (ppm), a challenge for ground-based
observations.

While exoplanetary systems have been routinely discovered
or confirmed with the radial velocity method, the improvements
in photometric precision and transit detection capabilities with
the space missions CoRoT and Kepler allow for the detection
of transit-like features equivalent to objects with a size of a
? The CoRoT space mission, launched on December 27th 2006,

has been developed and is operated by CNES, with the contribution
of Austria, Belgium, Brazil , ESA (RSSD and Science Programme),
Germany and Spain. Some of the observations were made with the
HARPS spectrograph at ESO La Silla Observatory (184.C-0639). Partly
based on observations obtained at ESO Paranal Observatory, Chile
(086.C-0235(A) and B).

few Earth-radii. The smallest transit signals are highly resource-
demanding, as showed for instance with the intense e↵ort needed
to measure the mass of CoRoT-7b (Queloz et al. 2009). Not
only is the radial-velocity amplitude smaller, but also the relative
importance of the contribution by stellar activity is higher and
new techniques need to be used to correct for this. This claim
is supported by the more than six di↵erent analysis that have
been published using the same radial velocity data set. When the
transits are found around fainter host stars and/or with longer
orbital periods, the current spectrographs do not reach the preci-
sion needed to measure the masses of the planets. In these cases,
a study of the probabilities of the di↵erent scenarios that are
compatible with all the follow-up observations performed on the
target can result in a validation of a planet candidate. This is the
approach started by Torres et al. (2004) and used in recent Kepler
discovery papers (Fressin et al. 2011,Cochran et al. 2011,Ballard
et al. 2011), as well as in the announcement paper of CoRoT-7b
(Léger et al. 2009) and of CoRoT-22b (Moutou et al. 2011). For
small size planets, it is also more di�cult to exclude background
eclipsing binaries, as fainter background stars could mimic the
transit signal.

This paper presents the discovery of the first multiply-
transiting system found by CoRoT and as such is the first one
that can be observed from the Southern Hemisphere. We de-
scribe the CoRoT data in the next Section. After the analysis,
in Section 3, of the two transit signals that appear in the data,
we describe the follow-up observations in Sections 4, 5, and 6.
A study of the multiple stellar systems that are compatible with
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Courbe de lumière - transits - planète



CoRoT Exoplanet Science Team (CEST)

Un travail collaboratif



Différentes techniques et algorithmes de détection

Première étape, filtrage et détection

\



Des transits par centaines ... 
~ 300 évènements transit 
par run



 grazing eclipsing binary

 Binaire rasante

Binaire : compagnon 
de faible masse

Qui est à l’origine des transits? 



 grazing eclipsing binary

 Binaire rasante

Système multiple ou 
contamination

 Faux positif ..   

Binaire : compagnon 
de faible masse

Qui est à l’origine des transits?

 Planète!  

                           La large majorité des transits sont de nature stellaire 
 ~ 82 % sont identifiés grace aux courbes de lumière 
 ~ 18 % nécessitent des observations de suivi au sol 



Les pièges … 

Exemple, LRa02 
~ 24 cibles sur un CCD 
contaminées par la même 
binaire à éclipse 



Le “pipeline” exoplanètes: détecter, évaluer, 
trier, classer .. 

unresolved

Detecting and confirming planets with CoRoT

light curves

detection
preliminary 
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Le “pipeline” exoplanètes … de l’intérieur

Entièrement fa
it m

ain!
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Et les planètes? Cachées parmi les candidats
candidates
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Les renforts au sol
candidates



Vérification photométrique

optique 
adaptative



mv=13.2 
P=10.5 d 

SB1 SB2

Bouchy et al., 2009, IAU symp. 253

Vérification spectroscopique



Observations au sol: bilan
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au sol  avec différents instruments et 
techniques (418) 
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Il reste des cas non résolus



En résumé …

unresolved

Detecting and confirming planets with CoRoT

light curves

detection
preliminary 

candidate list

vetting
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follow-up

planets

binaries


