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Introduction
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The CoRoT exoplanet program which in itself originated from helioseismology, the study of the microvariations of our Sun. Such observations could literally look inside the Sun and determine parameters such as density profiles, internal rotation and age among other things.

The mission was first proposed in 1993, when CNES issued a call for ideas for what they called small missions. This gave French scientists the opportunity to propose and develop a much more ambitious mission than the smaller asteroseismology instrument EVRIS that had already flown on a Russian spacecraft. This was the origin of CoRoT, devoted to the study of stellar COnvection and internal ROTation. The original objective of CoRoT was to carry out very high-precision observations of stellar oscillation mode frequencies, for a dozen of bright solar to F-type stars, in order to detect p-modes (microvariations where pressure, p, is the restoring force) in order to obtain constraints for models of internal structure, and to begin to quantify the internal rotation of stars other than the Sun. CNES selected the project at the end of 1994 for a launch in 1998! The detection of the first exoplanet, 51 Peg, [START_REF] Queloz | A Jupiter-mass companion to a solar-type star[END_REF] led to the realization that the CoRoT requirements should also allow the detection of transiting exoplanets. The detection of transiting planets was added in 1997 to the new scientific program of CoRoT whose name was changed to COnvection, internal ROtation and Transiting planets.

Different financial and administrative problems led to enlarge the participation to other countries: Austria, Belgium, Brazil, Germany, and Spain, and the ESA Science Program decided to contribute to the project, giving to CoRoT an European and even wider impact. The final mission selection took place only in 2000, with a launch foreseen in 2006 after a development phase that started in 2003. The latter is described fully in [START_REF] Baglin | I.3 The CoRoT story[END_REF] and [START_REF] Fridlund | The CoRoT Mission Pre-Launch Status -Stellar Seismology and Planet Finding[END_REF] and will not be detailed here. The development time was 4 years only, short compared to what is usually required, but the mission succeeded in being launched on December 27, 2006. CoRoT was placed very accurately (errors of order a few hundred meters) by the Soyuz/Fregat launch vehicle into the desired orbit. The launcher was the first version of the Soyuz-Fregat rocket later to be used by the ESA as its medium-size launch vehicle (Lam-Trong 2006b). The fact that the Fregat stage could steer CoRoT into the exact orbit saved enough propulsion capacity to last for the whole extended mission. The spacecraft was placed into orbit in perfect condition. The tests and evaluations of the spacecraft used up only half the allotted time and, on January 17, 2007, observations of the first field began.

The Spacecraft

The CoRoT satellite was sent into a circular polar orbit with an altitude of 896 km and remained operative there until November 2, 2012, when a computer error terminated the mission. CoRoT was designed as a low-cost mission utilizing a proven spacecraft bus of the PROTEUS family (of which 5 were manufactured for a number of missions) allowing a faster and cheaper development. Together the plateform and the instrument measure 4.2 m along the longest dimension and with a launch wet mass of 626 kg, and the payload comprising 300 kg was thus relatively small. The payload consisted of a 27 cm off-axis telescope, the associated camera, and the mechanical structures and electronics (Fig 1). The spacecraft bus consumed 300 W of power, while the payload required another 150 W (Lam-Trong 2006a).

In order to comply with its scientific objectives, the instrument had to deliver a very stable signal. This stringent stability requirement implied: (i) a high level of straylight rejection, most of it due to the nearby Earth, (ii) a high pointing stability, and (iii) a high level of performance for the thermal control subsystem. The stability requirements associated with this required the use of hyper stable materials to control the various sources of noise and ensure to reach the photon noise limit [START_REF] Boisnard L Auvergne | CoRoT in Brief[END_REF]. The opto-mechanical design for the telescope, its control of jitter, and its high-performance compact baffling concept were implemented for the first time and its performance has now been fully demonstrated in flight.

To accommodate the two prime scientific objectives, instead of having two separate instruments, the adopted approach consisted in splitting the focal plane in two parts, each dedicated to one of the mission goal. At that time, the exoplanet and seismology observations aimed at targeting stars of different brightnesses. Indeed, while achieving the detection of solar oscillations with a precision of the order of 0.1 µHz required to match the photon noise on bright stars with a very high temporal cadence of one measurement every second, for the transit detection the low transit probability required to observe thousands of stars in order to increase the chance of detection. To fulfill this requirement with the limited field of view of the instrument, the exoplanet program targeted stars in the range 11 to nearly 16. A pair of CCDs was thus dedicated to each program and they could not be interchanged. The asteroseismology program concentrated on very bright stars, typically in the magnitude range 6 to 9. The CCDs for the asteroseismology program were defocused while the exoplanet CCDs were on focus but with a small biprism inserted above the devices (Fig. 2). The resulting point spread function (PSF) in the faint star channel is an on-axis spectrum at a very low spectral resolution. The goal was to provide a chromatic information in order to disentangle true planetary transits from stellar activity features, like spots, or background eclipsing binaries [START_REF] Rouan | Searching for exosolar planets with the COROT space mission[END_REF].
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OBSERVATIONS LES DONNÉES

mment CoRoT a t'il observé ? Fig. 2 The sky on one of the faint star channel (left) and one of the bright star channel (right) (Chaintreuill, priv. com.). The prism in front of the CCDs confers this slightly blurred aspect to the stars of the faint channel, while those in the bright channel are simply defocused.

The two onboard data processing units (DPU) controlled each two CCDs at the time but one for asteroseismology and one for exoplanetology, thereby providing redundancy. The breakdown of the first data processing unit (DPU1), which occurred in March 2009, caused the loss of one CCD in each of the exoplanet and seismology channels and reduced the field-of-view by half but didnt cause the stop of one of the programs.

In the exoplanet channel, the onboard processing and telemetry capacity of the satellite enabled the observation of up to 6000 target stars per CCD. At the start of each observing run, an image of the complete field of view was obtained and downloaded to the ground. Based on this image, each target star was automatically assigned a photometric aperture selected from a library of 254 predefined masks, built so as to optimize the signal-to-noise ratio of the integrated flux [START_REF] Llebaria A Guterman | Building up Photometric Apertures for the Exoplanet Channel[END_REF]. For these target stars, the photometry was carried out onboard, and only the light curves were downloaded to Earth. In addition, twenty 10 by 15 pixels windows were downloaded from each CCD in order to provide sky reference images and monitor changes in the background level. A further 80 such windows, designated "imagettes", initially foreseen as calibration, were assigned to selected special (bright) targets of interest and were downloaded as pixel-level data enabling a dedicated photometric analysis on the ground. The nominal magnitude range of the mission, for the targets in the exoplanet channel, were of magnitude 11 to 16, but a number of brighter stars were also observed, despite being saturated, and the data from most of these were downloaded as imagettes allowing a more precise photometry to be optimized in later processing.

For stars with magnitude 15 or brighter, the photometric aperture was divided along detector column boundaries into three regions of the PSF corresponding approximately to the red, green, and blue parts of the visible spectrum. This way three color light curves were acquired for each such object for up to 5000 stars per CCD. These color light curves were summed together on the ground to give a corresponding white light curve. For stars with magnitudes larger than 15 only, white light curves were extracted, and no color information was available.

The cadence of the observations could be set to either 32 sec or 512 sec in the faint channel mode, while the asteroseismology channel allowed settings down to 1 sec. The basic faint channel integration time was 32 sec, but the flux of 16 readouts was coadded on board over a 8.5 min time span before being downloaded to accommodate with the telemetry budget. The nominal sampling time of 32 sec was however preserved for 1000 selected targets (500 per CCD), known as oversampled targets. These targets were selected at the beginning of each run, but the list was then updated every week, thanks to a quick look analysis of the crudely processed light curves and the pre-detection of transits.

In 2016, the complete set of CoRoT light curves that is those from both the bright and faint channels were homogeneously processed with the latest version of the pipeline and released to the community [START_REF] Chaintreuil | II.5 Where to find the CoRoT data?[END_REF]. A complete description of the different steps of the final data reduction pipeline and of the associated algorithms is provided in [START_REF] Ollivier | II.2 Description of processes and corrections from observation to delivery[END_REF]). In addition to the regular corrections, such as crosstalk or background contribution corrections, which were already included in the pipeline [START_REF] Auvergne | The CoRoT satellite in flight: description and performance[END_REF], but updated in this last version, new corrections were implemented. With this latest release, the user can thus get ready-to-use light curves corrected from the jumps in the photometry such as those induced by a change in temperature or by impacts of protons onto the CCD but also from systematics [START_REF] Guterman | II.3 Exposure based algorithm for removing systematics out of the CoRoT light curves[END_REF]) (Fig. 3).

As mentioned above, CoRoT was based on the multipurpose PROTEUS spacecraft bus. This configuration, while saving cost and time in development, restricted the mission to a low Earth orbit (LEO). Because of this limitation, and in order to be able to observe the same field of view for as long time as possible, at least up to 6 months, and at the same time without allowing either too much scattered solar light to enter the telescope, or experience too many occultations by the Earth, the satellite had to be injected into a polar orbit and restricted to observe along line of sights roughly perpendicular to the orbital plane. Every six months (in April and October), to avoid blinding by the Sun, the satellite was rotated by 180 deg with respect to the polar axis and a new observation period started in the opposite direction. As a consequence, the continuous viewing zones of CoRoT were two almost circular regions of 10 o radius, called the CoRoT eyes. They are centered on the galactic plane at 6h 50d (near the galactic anti-center) and 18h 50d (near the galactic center), respectively.

The Scientific Organisation

In CoRoT, two scientific topics were coexisting in the same instrument. The asteroseismology segment had as its objective to divulge the internal physical parameters of stars for the first time. The objective of the exoplanet element was to discover new transiting exoplanets, to measure their diameter with unprecedented precision and further determine their properties. While these two objectives could at first appear very different, it is actually true that both the technology behind the actual measurements, namely ultrahigh-precision photometry, as well as the science in them, have a deep connection. One of the superb achievements brought by the CoRoT results is that the understanding of exoplanets is based on an equally deep understanding of the host star. Planets are orbiting a host star, the physics of which governs their evolution and properties. But the opposite is also true. During the formation phase of a planetary system both star and planets are tightly connected through the transfer of angular momentum and through chemical changes in the accretion disk that must take place as star and planets accrete from the original material.

Nevertheless, we will here mainly discuss the exoplanetary part of the mission.

The CoRoT project was committed to deliver to the scientific community light curves that were properly reduced and corrected for the main instrumental defects and ready for scientific analyses. The detection of planetary transits was thus left to the discretion of the science team with the exception of a real-time detection carried out in the Alarm Mode on a weekly basis [START_REF] Quentin | Software Applications for Oversampling of Transit Candidates[END_REF][START_REF] Surace | The oversampling mode for CoRoT exo-field observations[END_REF]. The Alarm Mode was carried out to retune the cadence of the observations of that particular star to sample the light curve every 32s instead of 512s, allowing the possibility to observe forthcoming transit events with higher temporal resolution. In order to interpret the actual transit shape in terms of physical parameters of both the host star and the planet it is imperative to have the highest temporal resolution. In addition, this real-time detection allows to save time in the follow-up process of the planet candidates.

During the years that preceded the launch of the satellite, the scientists who were involved in the exoplanetary program of the mission made the decision to work as a single international team. The goal was to share the workload and results so that to increase the scientific return of the mission and to avoid time wasted in competition. This team thus came to consist of individual scientists from all the nations who were partners in the project and including members from ESA s science department. It took the name of CoRoT Exoplanet Science Team (CEST) and organized every aspects of the analysis, starting from the transit-like features detection to the detailed analysis of the planet's properties. One important aspect of this collaborative work was the follow-up observations of planet candidate s. The CoRoT exoplanet program has been indeed supported by a large accompanying ground-based observation program [START_REF] Deleuil | Complemetary Observations for the CoRoT Exoplanet Program[END_REF]. Operating more than a dozen of telescopes in various places, Europe, Hawaii, Israel, and Chile, with size varying from 1 m to 8 m, the team used various techniques: photometric observations [START_REF] Deeg | Ground-based photometry of space-based transit detections: photometric follow-up of the CoRoT mission[END_REF]), high-contrast imaging [START_REF] Guenther | High angular resolution imaging and infrared spectroscopy of CoRoT candidates[END_REF], and spectroscopy including radial velocity measurements [START_REF] Bouchy | Radial velocity followup for confirmation and characterization of transiting exoplanets[END_REF]). The goal was to identify false positives, to fully secure planets, and to determine their complete set of parameters in order to derive the planetary properties. 

Exoplanetary science with CoRoT

In total, CoRoT made observations of 163 665 targets over 26 stellar fields in the faint star channel. The various fields are identified by five digits; the two first refer to the duration of the run but the first run named as Initial Run (IR): LR for runs with a duration longer than 70 days (Long Runs) and SR for runs with a much shorter duration (Short Run). The third digit "a" or "c", means galactic anticenter or center direction respectively. Finally, the last two digits are just the chronological order of the given type of field in a given direction.

According to the revised exoplanet input catalog [START_REF] Damiani | Stellar classification of CoRoT targets[END_REF], 61 174 of these targets have been classified as luminosity class V. In the CoRoT exoplanet context, we were interested in dwarf stars, i.e., luminosity classes IV and V, and then a total of 101 083 stars were available to the mission. The dwarf/giant identification was based on a simple color-magnitude diagram [START_REF] Deleuil | Exo-Dat: An Information System in Support of the CoRoT/Exoplanet Science[END_REF][START_REF] Damiani | Stellar classification of CoRoT targets[END_REF], and while this is reliable from a statistical point of view, individual targets could be misclassified. The scope of the preparatory classification and of the targets selection was thus to ensure the observation of all possible dwarfs, at least those with a size suitable for planetary transit detection in a given pointing. Nevertheless, in a given field, the number of stars of classes V and IV could not populate all the available photometric windows, and thus the remaining ones were allocated to targets selected for complementary science programs. There are however noticeable differences in the ratio of dwarf stars to giants from one field to another due to variations in the stellar populations, given their position in the Galaxy and from different reddening between the fields (Table 1 CoRoT observations resulted in 177 454 light curves whose duration ranges from 5.0 days for the stars observed in the SRc03 up to 148.3 days for those that were observed in the LRa03. The SRc03 field was a special pointing dedicated to the sole observation of one further transit of CoRoT-9b [START_REF] Deeg | A transiting giant planet with a temperature between 250K and 430K[END_REF][START_REF] Des Etangs | Search for rings and satellites around the exoplanet CoRoT-9b using Spitzer photometry[END_REF][START_REF] Bonomo | A deeper view of the CoRoT-9 planetary system. A small non-zero eccentricity for CoRoT-9b likely generated by planet-planet scattering[END_REF]. Not only was its duration very short, but the number of targets was also very limited (652 only) all of which had been targeted by a previous observation. Table 1 provides a summary of the CoRoT runs and targets that were observed in each of them. Among the 163 665 targets, 12 005 were observed twice and 892 three times.

More than 4000 transit-like features were detected in total by the detection teams. Their depth could be as low as 0.01% and periods range from 0.27 to 95 days. Among the detected transit-like features, 116 displayed only 1 transit in any given run. Their duration ranges from nearly 2 hours up to 112.16 hours for the longest event. From this list, subsequent analyses identified a total of 824 false alarms of various kinds. This category includes simple false alarms due to errors in the detec-

The CoRoT exoplanet program tion software or to a discontinuity in the light curve (see Fig. 3), but also at least 211 signals due to a bright eclipsing binary whose light leaked over one or more pixel columns and left its photometric imprint in the light curve(s) of other nearby target(s). Further 2269 eclipsing binaries among which 616 are contact and 1653 are detached binaries, as well as a total of about 600 transit events initially classified as planet candidates were detected [START_REF] Deleuil | Planets, candidates, and binaries from the CoRoT/Exoplanet program[END_REF]. Figure 4 shows the distribution of the detected transit-like features over the different classes of events. Out of the planet candidates, 37 exoplanets and brown dwarf systems have been confirmed, with 2 multiplanet systems only. These numbers appear paltry when comparing with the thousands of exoplanets that have been confirmed subsequently, particularly through the Kepler mission and the succeeding K2 mission. The reason for these differences is mostly due to the difference in sensitivity between the two instruments (see Fig. 5).

With typical durations of the runs of 69.4 days for the fields in the anticenter and 83.6 days for those in the center, CoRoT has been well adapted for the exploration of the close-in giant population. Two thirds of both the candidates and the EBs have orbital periods shorter than 10 days with a peak value of 1.5 day, and 90% shorter than 25 days (Figure 6). Transit events at orbital periods in excess of 100 days were also reported. Some of those are single transit events, but some were detected as periodic events during long runs, as was the case for CoRoT-9b [START_REF] Deeg | A transiting giant planet with a temperature between 250K and 430K[END_REF]).

The CoRoT team followed the principle of obtaining both a firm mass and a precise radius, the latter owing to the exquisite photometry delivered by the instrument and the former to the great amount of follow-up work carried out. The ensemble of CoRoT planets is thus a very good sample of bodies on which to test theories of planetary structure as well as planetary formation theories. 

Detection and vetting

While at the time of writing (December 2017) there are some robust planet candidates still in the final stage of the validation process, as illustrated by the recent publication of CoRoT-32b [START_REF] Boufleur | A modified CoRoT detrend algorithm and the discovery of a new planetary companion[END_REF], CoRoT currently accounts for 38 transiting planets detected and securely confirmed. These are all fully characterized thanks to comprehensive and systematic ground-based follow-up program. Of these 38 objects labeled as planets, there are in fact 2 brown dwarfs, CoRoT-15b [START_REF] Bouchy | Transiting exoplanets from the CoRoT space mission. XV. CoRoT-15b: a brown-dwarf transiting companion[END_REF]) and CoRoT-33b [START_REF] Csizmadia | Transiting exoplanets from the CoRoT space mission. XXVIII. CoRoT-33b, an object in the brown dwarf desert with 2:3 commensurability with its host star[END_REF] and one object, CoRoT-3b [START_REF] Deleuil | Transiting exoplanets from the CoRoT space mission . VI. CoRoT-Exo-3b: the first secure inhabitant of the brown-dwarf desert[END_REF]), whose exact nature, light brown dwarf or massive planet, depends on how these objects are defined, something that remains the subject of controversies (see [START_REF] Schneider | Defining and cataloging exoplanets: the exoplanet.eu database[END_REF][START_REF] Hatzes | A Definition for Giant Planets Based on the Mass-Density Relationship[END_REF] and the Chapter "Definition of Exoplanets and Brown Dwarfs").

Follow-up observations significantly increased the scientific return of the mission but required a large effort on various facilities. It involved ground-based photometry taken during and just outside the transits with larger telescopes at higher spatial resolution and spectroscopic observations of the host star. The former was used to verify whether the transits occurred on the main target or a fainter nearby star. Highcontrast imaging helped also identify background binaries or physical triple systems further. Radial velocity measurements enabled identifying objects with multiple sets of spectral lines and to measure the masses of any actual planets, together with the eccentricity of their orbits. Spectra collected for RV measurements or additional spectroscopic data were also used to estimate the host star s parameters: effective temperature, gravity, metallicity, and further deduce their mass, radius, and age. Follow-up observations started as soon as possible after the end of each run and even while CoRoT observations were still ongoing thanks to detections done by the Alarm's software. Among the 594 candidates which were at one point deemed worthy of follow-up, a bit more of 70% were observed by at least one groundbased facility. Because follow-up observations were triggered as soon as possible while the candidates vetting and light curves modeling continued for months with a process which evolved continuously during the mission, 88 of the candidates which were initially included in the follow-up program were later discarded on the basis of a refined light curve analysis. In some cases, for example, secondary eclipses that indicate an EB were later detected in the full CoRoT light curve of what first appeared as an interesting candidate. Meanwhile the candidate had however already been observed. Follow-up observations concentrated on the brightest stars, with a completeness close to 100% for candidates with r-mag < 14. Much fainter targets were also followed-up, but the fraction drops to 78% for 14 ≤ r-mag < 15 and 63% for the faintest targets with r -mag > 15.

Figure 7 shows how the transit features initially classified as candidates finally distribute after follow-up observations or a deeper analysis of their light curve. The eclipsing binary class gathers the cases where the source of the transiting signal coincides with the target, which includes spectroscopic binaries and configurations in which the source of the transit has been identified as an eclipsing binary other than the target, but whose light contributes to the target measured in CoRoT s photometric aperture. These we denoted also as CEB for contaminating eclipsing binaries (CEB). The unresolved category comprises candidates that were either not followed-up or those whose follow-up observations remained inconclusive. The later correspond to cases where the host star is either a hot star or a fast rotator, which prevents assessing the nature of the detected companion with the usual current techniques, but also some bright targets for which ground-based photometry didn't point out any contaminating star as the source of the signal but for which repeated RV observations reveal no significant variation consistent with the ephemeris of the transits. Confirmed planets/brown dwarfs account for only 6% of the initial list of candidates.

Considering only the candidates whose nature has been resolved, from both follow-up and light curves detailed analysis, on-target EB account for 53.7% of them, CEB for 36.1%, and planets/brown dwarfs are 10.2%. This gives a false positive rate close to 90% for CoRoT over the complete mission.

Among the candidates that remain unresolved, a bit more of 100 still present some chances of being of planetary nature. Nearly half of them were subject to ground-based complementary observations which however remained inconclusive about their exact nature or would just require some deeper analysis as exemplified by CoRoT-32b. For the other half, the faintness of the targets (usually r-mag > 14) did not allow a proper characterization of the transiting body. Indeed, even for Jupiter-size planets, radial velocity measurements remain difficult for targets with magnitudes greater than 14.5. Taking into account the spectral classification of these targets, the results achieved for candidates, and assuming that the unresolved cases follow the same distribution as those whose nature has been secured, one can estimate that 8 ± 3 planets are still to be identified as such. This highlights the challenge of establishing the planetary nature of faint candidates which are still challenging the current spectrograph performances.This experience also motivates the search for transiting planets on brighter stars, as will be done by the TESS and PLATO missions.

The exoplanetary Yield -Giants and the first Rocky Planet

With its high-precision photometry and its typical pointing duration of a few tens of days, CoRoT was well adapted to explore the close-in planet population, and its contribution to the properties of this population has been pioneering. Table 2 provides a summary of parameters of the published CoRoT planetary systems. While much more modest than Kepler, CoRoT accounts for number of first results on the properties of close-in transiting populations, a large fraction of them being highlighted in [START_REF] Moutou | CoRoT: Harvest of the exoplanet program[END_REF]:

-The first terrestrial planet, CoRoT-7b [START_REF] Léger | Transiting exoplanets from the CoRoT space mission. VIII. CoRoT-7b: the first super-Earth with measured radius[END_REF][START_REF] Queloz | The CoRoT-7 planetary system: two orbiting super-Earths[END_REF]).

-The first transiting substellar companion/brown dwarfs, CoRoT-3b [START_REF] Deleuil | Transiting exoplanets from the CoRoT space mission . VI. CoRoT-Exo-3b: the first secure inhabitant of the brown-dwarf desert[END_REF]) and CoRoT-15b [START_REF] Bouchy | Transiting exoplanets from the CoRoT space mission. XV. CoRoT-15b: a brown-dwarf transiting companion[END_REF] well in the gap between planets and low mass stellar companions. -The first temperate Jupiter-like planet, CoRoT-9b [START_REF] Deeg | A transiting giant planet with a temperature between 250K and 430K[END_REF]) -The first massive planet around a fast CoRoT-11 Gandolfi et al. (2010) The CoRoT exoplanet program -The first phase curve and planet occultation, CoRoT-2b [START_REF] Snellen | The changing phases of extrasolar planet CoRoT-1b[END_REF][START_REF] Alonso | The secondary eclipse of the transiting exoplanet CoRoT-2b[END_REF]) -The first mapping of active regions at the stellar surface, CoRoT-4b [START_REF] Lanza | Photospheric activity and rotation of the planethosting star CoRoT-4a[END_REF]) -the first detection of the ellipsoidal and the relativistic beaming effects for substellar companion, CoRoT-3b [START_REF] Mazeh | Detection of the ellipsoidal and the relativistic beaming effects in the CoRoT-3 lightcurve[END_REF] In total, CoRoT accounts today for 39 planets, with the last 4 still to be published (Grziwas et al., in prep.). Among them, 33 are Saturn-and Jupiter-like planets. For these massive planets, CoRoT light curves have enabled detailed analyses on their properties. It allowed to probe their interior composition and to quantify their various enrichment in heavy elements [START_REF] Bordé | Transiting exoplanets from the CoRoT space mission. XI. CoRoT-8b: a hot and dense sub-Saturn around a K1 dwarf[END_REF]Deleuil et al. 2012, e.g.).

Close-in planets with non-zero eccentricity like CoRoT-20b [START_REF] Deleuil | Transiting exoplanets from the CoRoT space mission. XX. CoRoT-20b: A very high density, high eccentricity transiting giant planet[END_REF] and CoRoT-23b [START_REF] Rouan | Transiting exoplanets from the CoRoT space mission . XIX. CoRoT-23b: a dense hot Jupiter on an eccentric orbit[END_REF] bring observational constraints to ongoing tidal dissipation in planets and their circularization time [START_REF] Ferraz-Mello | III.9-2 Tidal evolution of CoRoT massive planets and brown dwarfs and of their host stars[END_REF].

Table 2 The 35 confirmed and published CoRoT planets and brown dwarfs stars. The second row in each planetary entry give the accuracy of the result. Note that when asymmetrical error bars were provided, we give here the largest value 8.886593 1.17 2.96 0.18 0.0855 1.05 1.025 6090 7.5 -0.20 6.4 2.0-4.0 0.000004 0.04 0.34 0.12 0.0015 0.05 0.03 50 1.0 0.1 0.5 7b 7 0.85359163 0.141 0.017 0.137 0.017 0.91 0.82 5275 1.5 +0.12 23.6 1.32 5.8E-7 0.009 0.003 0.094 1.6E-4 0.02 0. 2014), 27 Cabrera et al. (2015), 28 [START_REF] Bordé | Transiting exoplanets from the CoRoT space mission[END_REF], 29 Boufleur et al. (2018), 30 Csizmadia et al. (2015) Despite the complexity of the CoRoT detection and vetting processes which involved different pipelines and methods that evolved during the mission lifetime and the lack of a proper estimate of the mission detection sensitivity, these planets were used to derive first-order occurrence rates [START_REF] Deleuil | Planets, candidates, and binaries from the CoRoT/Exoplanet program[END_REF].
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For close-in massive objects, brown dwarfs and hot-Jupiters, limiting the sample to those with an orbital period less than 10 days and a magnitude less than mag-r = 15.1 ensured the completeness of the follow-up process. In this range of sizes, it seems likely that only a few of them could have been missed and a detection completeness of 90% seems reasonable. This gives approximate occurrence rates of 0.98 ± 0.26% for close-in hot-Jupiters and of 0.07 ± 0.05% for brown dwarfs in the CoRoT fields. For hot-Jupiters, this result is in agreement with the occurrence rates estimated for this planet population from radial velocity surveys [START_REF] Wright | The Frequency of Hot Jupiters Orbiting nearby Solar-type Stars[END_REF][START_REF] Mayor | The HARPS search for southern extra-solar planets XXXIV. Occurrence, mass distribution and orbital properties of super-Earths and Neptunemass planets[END_REF] but not with those from Kepler data [START_REF] Howard | Planet Occurrence within 0.25 AU of Solar-type Stars from Kepler[END_REF][START_REF] Fressin | The False Positive Rate of Kepler and the Occurrence of Planets[END_REF][START_REF] Santerne | SOPHIE velocimetry of Kepler transit candidates. XVII. The physical properties of giant exoplanets within 400 days of period[END_REF]. In particular, this is about twice the estimate derived by [START_REF] Santerne | SOPHIE velocimetry of Kepler transit candidates. XVII. The physical properties of giant exoplanets within 400 days of period[END_REF] for the Kepler giants based on planet candidate follow-up observations. On the reverse, the brown dwarf frequency estimate, treating CoRoT-3b as such, is about four times smaller than the one for the Kepler field. [START_REF] Santerne | SOPHIE velocimetry of Kepler transit candidates. XVII. The physical properties of giant exoplanets within 400 days of period[END_REF] found indeed 0.29 ± 0.17% for Kepler, but the latter covers orbital periods up to 400 days, while the three CoRoT brown dwarfs all have P < 6 days.

For giant planets at longer orbital period, between 10 and 100 days, the occurrence rate of 1.86 ± 0.68% is more in agreement with studies from other sources [START_REF] Mayor | The HARPS search for southern extra-solar planets XXXIV. Occurrence, mass distribution and orbital properties of super-Earths and Neptunemass planets[END_REF][START_REF] Fressin | The False Positive Rate of Kepler and the Occurrence of Planets[END_REF][START_REF] Santerne | SOPHIE velocimetry of Kepler transit candidates. XVII. The physical properties of giant exoplanets within 400 days of period[END_REF]. Because of the typical duration of CoRoT runs and a likely much higher incompleteness of the follow-up in this range of periods, this number was calculated not only based on the confirmed planets but by including some candidates whose planetary nature could not be fully confirmed.

The detection of CoRoT-7b [START_REF] Léger | Transiting exoplanets from the CoRoT space mission. VIII. CoRoT-7b: the first super-Earth with measured radius[END_REF]) has opened the domain of the super-Earth planets, a population that was not predicted by planet formation models but was later demonstrated by Kepler to be numerous. The super-Earth population is however at the limit of CoRoT photometric precision for solar-type stars, and CoRoT detections remained rare in this domain of small-size planets.

While still, in principle, within CoRoT detection capability, a dearth of Neptunesized planets was reported by [START_REF] Bonomo | Detection of Neptune-size planetary candidates with CoRoT data. Comparison with the planet occurrence rate derived from Kepler[END_REF]) from their analysis of six CoRoT fields only. This was later confirmed by [START_REF] Deleuil | Planets, candidates, and binaries from the CoRoT/Exoplanet program[END_REF] who did the final analysis of all CoRoT observations. They indeed estimated that, compared to the frequency of Kepler planets for the class of small Neptunes and super-Earths [START_REF] Fressin | The False Positive Rate of Kepler and the Occurrence of Planets[END_REF], the occurrence of small-size planets with Rp < 5R ⊕ orbiting GKM dwarfs within 10 days in CoRoT is still too low by more than a factor of three. This number was derived using the same detection completeness of 36.6 ± 6.4 % as in [START_REF] Bonomo | Detection of Neptune-size planetary candidates with CoRoT data. Comparison with the planet occurrence rate derived from Kepler[END_REF]. Among the various reasons, this discrepancy could have its origin in differences in the stellar population targeted by these two missions. In addition, a fraction of these small-size planets might be missed due to discontinuities in the CoRoT light curves caused by hot pixels, light curves which were still used when the final CoRoT catalog was established. With the final version of the CoRoT pipeline that corrects for a number of discontinuities being available, it will be possible to investigate this issue further.

While multi-planet systems account for about 40% of the Kepler objects of interest (KOI), only one multi-planet transiting system, CoRoT-24 [START_REF] Alonso | Transiting exoplanets from the CoRoT space mission. XXVI. CoRoT-24: a transiting multiplanet system[END_REF], has been reported by CoRoT. This system hosts two Neptune-sized planets. The second multi-planet system is CoRoT-7 [START_REF] Queloz | The CoRoT-7 planetary system: two orbiting super-Earths[END_REF]. CoRoT-7c does not transit, but its existence has been definitely established from the intensive radial velocity campaigns carried out to measure CoRoT-7b' mass (Haywood et al. 2014, e.g.). A third planet, CoRoT-7d with a mass representative of super-Earth or Neptune size is indicated but not as well secured in the RV data [START_REF] Hatzes | An investigation into the radial velocity variations of CoRoT-7[END_REF]. This observed low number of multi-planet detections is consistent with Kepler's results, which show that such systems are indeed numerous but are mainly found in the low mass regime of Neptune-and Earth-size planets and in the long orbital period range, a domain which is beyond the limit of CoRoT sensitivity.

A search for circumbinary planets (CBPs, planets that orbit both components of a binary star) in CoRoT's entire sample of over 2000 EBs found three candidates based on the observation of single transits [START_REF] Klagyivik | Limits to the presence of transiting circumbinary planets in CoRoT Data[END_REF]. For the time being, none of these can be verified as a planet, however. Abundance maxima for CBPs derived from that search agree with results from the Kepler mission, which had a sample of EBs of similar size. The CBPs detected by Kepler (see Chapter "wo Suns in the Sky: The Kepler Circumbinary Planets") have periods that are mostly too long to produce multiple transits within the durations of the CoRoT runs, while their small size would have made them only marginally detectable with CoRoT. CoRoT had however good detection capability for larger or shorter-periodic (p 25 days) CBPs, but such planets either don't exist or are very rare. This survey doubled the sample size on which similar conclusions had been drawn previously [START_REF] Martin | No circumbinary planets transiting the tightest Kepler binaries -a possible fingerprint of a third star[END_REF][START_REF] Hamers | A triple origin for the lack of tight coplanar circumbinary planets around short-period binaries[END_REF], based on searches in Kepler data.

Conclusion

The CoRoT mission has been the pioneer for space-based transiting planet detection. It was the first instrument that provided high-precision photometric observations, with almost uninterrupted coverage for weeks. Supported by an extensive program of ground-based follow-up observations, it also managed to accurately determine not only the planets diameter but also their mass and the complete set of their orbital parameters, providing observational constraints to models of formation and evolution of the close-in planet population. Surpassed by Kepler, CoRoT accounts for a number of first results on the properties of the close-in transiting populations (see [START_REF] Moutou | CoRoT: Harvest of the exoplanet program[END_REF]Deleuil et al. 2018, e.g.).

The approach the CoRoT team has chosen has demonstrated the interest of combining space-based and ground-based observations in their respective domain of best performance. It also has become the role model for ESA's small satellite program and led the European community to propose both the CHEOPS and PLATO missions [START_REF] Broeg | CHEOPS: A transit photometry mission for ESA's small mission programme[END_REF][START_REF] Rauer | The PLATO 2.0 mission[END_REF], now under development. CoRoT was designed for 2 1/2 years of operation but surpassed all expectations and continued to operate for almost 6 years producing a number of light curves similar to much more ambitious (later) missions. The legacy of CoRoT continues as is demonstrated by the number of exoplanetary systems carrying the CoRoT designation that have been further studied and continue to be studied in order to clarify all the unsolved questions relating to this topic.
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 1 Fig. 1 Satellite overview.

  ux des quatre détecteurs CCD (fig. 4) ient dédiés à l' observation d' étoiles briltes (magnitudes comprises entre 5 et ) et les deux autres aux étoiles plus fais (magnitudes entre 10 et 15) (fig.5). es « cibles » étaient proposées et isies par la communauté et validées le Comité Scientifique. e partage du volume des données : t du compromis ! débit de télémétrie alloué à CoRoT it de 1,5 Gbits par jour, ce qui a implides choix sévères sur le nombre d' obobservables en même temps et leur ence. Il a été décidé d' enregistrer si-multanément 10 étoiles brillantes (5 par CCD) à la cadence d'une seconde et 11 400 étoiles (5 700 par CCD) à la cadence de 512 s (32 s pour quelques étoiles intéressantes).

Fig. 3

 3 Fig. 3 Section of a light curve in the faint star channel before (top) and after (bottom) correction by the latest version of the data reduction pipeline, including systematics. The jumps which are clearly visible on the raw light curve have been automatically detected and corrected.

Fig. 4

 4 Fig. 4 Distribution of the detected transit-like events among planet candidates (Cand), detached eclipsing binaries (EB), false alarms (FA), and contact binaries (CB).

Fig. 5

 5 Fig. 5 Period-depth diagram of all candidates (violet circle) and EB (gray triangle) detected in the CoRoT fields. The plain lines show the transit signal to noise ratio (SNR).

Fig. 6

 6 Fig. 6 Period distribution (stacked histograms) of EBs (pink) and candidates (gray). The dash lines give the median of each distribution.

Fig. 7

 7 Fig.7Distribution of all features initially selected as candidates among: confirmed planets and brown dwarfs (P/BD), detached eclipsing binaries (EB) finally identified through follow-up observations or a deeper analysis of their light curve, and candidates whose nature still remains unknown (Unres.) in the two pointing directions of CoRoT.
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• La sélection des étoiles à observer: entre la science et la technique.

  De nombreuses observations au sol ont guidé le choix des cibles et la programmation de l'instrument. Elles sont consignées dans deux bases de données : Exodat (http://cesam.oamp.fr/exodat/) et Gaudi (https://sdc.cab.inta-csic.es/gaudi/).

	■ Les étoiles brillantes ont été choisies in-dividuellement en fonction de leur inté-rêt pour la recherche d' oscillations. ■ Les étoiles faibles étaient choisies sta-tistiquement en privilégiant les étoiles les plus favorables à la détection des transits planétaires. Quelques objets individuels, d'intérêt reconnu, ont été ajoutés, comme par exemple une naine blanche et plusieurs amas d' étoiles jeunes dont NGC 2264.

Durée totale des données scientifiques : 1979 jours et 11 heures Observation la plus longue : 156 jours 158 étoiles brillantes distinctes observées, certaines jusqu'à 3 fois 163726 étoiles faibles distinctes observées 30 ans avant la retombée de CoRoT dans l'atmosphère 5

  . Exemple de « ciel » vu par CoRoT. Un CCD de chaque programme est représenté pour un même pointage. A gauche un CCD observant les étoiles brillantes ; les taches sont élargies parce que volontairement défocalisées. A droite un CCD observant les étoiles faibles ; l'aspect «flou » de l'image provient de la dispersion des taches par un petit prisme.

Table 1

 1 Overview of the CoRoT observed fields and targets. Column 5 gives the number of stars monitored during the pointing, column 6 the number of those targets that were observed in this field only, column 7 the number of those targets that were observed in another field, column 8 the number of those targets that were observed in two others fields, column 9 the number of targets classified as dwarfs.

	Field CCD Duration	Overlap	Observed Targ. 1 Targ. 2 Targ. Dwarfs
		(days)		targets			(IV/V)
	IRa01 2	54.3 LRa01/LRa06	9921	8216	821	6550
	LRa01 2	131.5 IRa01/LRa06	11448 11448	0	8961
	SRa01 2	23.4	SRa05	8190	5822	2368	4218
	SRa02 2	31.8	LRa07	10305 10305	0	7990
	LRa02 2	114.7		11448 11448	0	9410
	LRa03 1	148.3		5329	5329	0	3862
	SRa03 1	24.3		4169	4169	0	3038
	LRa04 1	77.6		4262	4262	0	2967
	LRa05 1	90.5		4648	4648	0	3332
	SRa04 1	52.3		5588	5588	0	3840
	SRa05 1	38.7	SRa01	4213	4213	0	2452
	LRa06 1	76.7 LRa01/IRa01	5724	1356	3484	947
	LRa07 1	29.3	SRa02	4844	4390	454	3173
	SRc01 2	25.6		7015	7015	0	4484
	LRc01 2	142.1		11448 11448	0	4922
	LRc02 2	145 LRc06/LRc05	11448 11448	0	6239
	SRc02 2	20.9		11448 11448	0	3477
	LRc03 1	89.2		5724	5724	0	3639
	LRc04 1	84.2	LRc10	5724	5724	0	4200
	LRc05 1	87.3	LRc06	5724	5724	0	2456
	LRc06 1	77.4 LRc02/LRc05	5724	3836	1880	2029
	LRc07 1	81.3 LRc08/LRc10	5724	3953	1771	1784
	SRc03 1	20.9 LRc02/LRc06	652	85	559	0
	LRc08 1	83.6 LRc07/LRc10	5724	5724	0	2658
	LRc09 1	83.6		5724	5724	0	2630
	LRc10 1	83.5 LRc04/LRc07	5286	4618	668	1825
	Total			177454 163665 12005	101083
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 3 

	Candidats	detached EB	Contact	False Alarms
			Binaries	
	594	1643	700	771
		Candidats		
	False Alarms			
		16.0%		
	20.8%			
	Contact Binaries			
	18.9%			
	detached EB		
		44.3%		
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  [START_REF] Barge | Transiting exoplanets from the CoRoT space mission. I. CoRoT-Exo-1b: a low-density short-period planet around a G0V star[END_REF], 2 Alonso et al.
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	Planet Period Planet Period	R p R p	M p M p	e e	a M a M	R T e f f v sin i Fe/H R T e f f v sin i Fe/H P rot Age P rot	Age
	(days) (R jup ) (M jup ) (days) (R jup ) (M jup )		(AU) (M ) (R ) (K) (km/s) (AU) (M ) (R ) (K) (km/s)	(days) (Gyr) (days) (Gyr)
	10b 10 13.2406 0.97 0.00038 0.0660 0.087 0.0550 0.0050 0.14 0.11 100 2.75 0.53 0.1055 0.89 0.79 5075	2.0 +0.26 0.5 0.10	2.0 0.5-3.0 1.5
	0.0002 0.07 29b 27 2.850570 0.9	0.16 0.850 0.0820 0.0386 0.97 0.90 5260 0.04 0.0021 0.05 0.05 75	0.5 0.07 3.5 +0.20 4-13 4.5 0.5
	11b 11 2.99433 1.43 0.000006 0.16	2.33 0.20 0.0810 0.0059 0.14 0.12 100 0.35 0.0436 1.27 1.37 6440 40.0 -0.03 0.5 0.10	1.7	3.5	1-3
	0.000011 0.03 30b 28 9.06005 1.009	0.34 2.90 0.007 0.0844 0.98 0.91 5650 0.03 0.005 0.05 0.03 120	5.0 0.08 4.3 +0.02 10.8 3.0 0.2
	12b 12 2.828042 1.44 0.00024 0.076	0.92 0.22 0.031 0.0012 0.05 0.09 107 0.07 0.0402 1.08 1.1 5675	1.0 +0.16 68.0 3.2-9.4 0.4 0.10 1.3 3.7
	0.000013 0.13 31b 28 4.62941 1.46	0.07 0.84 0.02 0.0586 1.25 2.15 5730 0.06 0.0009 0.08 0.1 80	1.0 0.1 2.8 +0.00 38.9 4.7 10
	13b 13 4.03519 0.89 0.00075 0.30	1.31 0.34 0.16 0.0034 0.22 0.56 126 0. 0.051 1.09 1.01 5945	4.0 +0.01 13.0 0.1-3.2 0.5 0.10 12.7 2.2
	0.00003 0.01 32b 29 6.71837 0.57	0.07 fixed 0.0031 0.02 0.03 0.15 0.0 0.071 1.08 0.79 5970 90	1.0 0.07 3.2 +0.00 14.0	5	-
	14b 14 1.51214 1.09 0.00001 0.06	7.6 0.10 fixed 0.001 0.08 0.09 100 0. 0.027 1.13 1.21 6035	9.0 +0.05 1.0 0.20	5.7 0.4-8.0 6.0
	0.00013 0.07 33b 30 5.819143 1.10	0.6 fixed 0.002 0.09 0.08 100 59.0 0.0700 0.0579 0.86 0.94 5225	0.5 5.7 0.44 8.95 >4.6 0. 15
	15b 15 3.06036 1.12 0.000018 0.53	63.3 1.8 0.0016 0 0.045 1.32 1.46 6350 0.04 0.14 80	19 +0.1 0.4 0.1	3.0 1.1-3.4
	0.00003 0.30 References to table:	4.1 fixed 0.014 0.12 0.31 200	1.0 0.2	0.1
	16b 16 5.35227 1.17	0.54	0.33 0.0618 1.1 1.19 5650	0.5 +0.19 60.0 3.7-9.7
	0.0000 0.15	0.09	0.10 0.0015 0.08 0.14	10	1.0 0.06	10
	17b 17 3.7681 1.02	2.43	0. 0.0461 1.04 1.59 5740	4.5 +0.00 20.0 9.7-11
	0.0000 0.07	0.30 fixed 0.0008 0.1 0.07	80	0.5 0.1	5
	18b 18 1.900069 1.31	3.47	0.04 0.0295 0.95 1.00 5440	8.0 -0.10	5.4 0.05-1
	0.0000 0.18	0.38	0.04 0.0016 0.15 0.13 100	1.0 0.1	0.4
	19b 19 3.89713 1.29	1.11 0.047 00518 1.21 1.65 6090	6.0 -0.02 15.0 4.0-6.0
	0.0000 0.03	0.06 0.045 0.0008 0.05 0.04	70	1.0 0.1	5
	20b 20 9.24285 0.84	4.24 0.562 0.0902 1.14 1.02 5880	4.5 +0.14 11.5 0.06-0.9
	0.0000 0.04	0.23 0.013 0.0021 0.08 0.05	90	1.0 0.12	3
	21b 21 2.72474 1.30	2.26	0 0.0417 1.29 1.95 6200 11.0 +0.00 10.0 3.0-5.0
	0.0000 0.14	0.31 fixed 0.0011 0.09 0.21 100	1.0 0.1	3.0
	22b 22 9.75598 0.435 0.038 0.077 0.0920 1.099 1.136 5939	4.0 +0.17 16.0	3.3
	0.00011 0.035 0.044 0.042 0.0014 0.049 0.09 120	1.5 0.12	2.0
	23b 23 3.6313 1.05	2.8	0.16 0.048 1.14 1.61 5900	9.0 +0.05	9.2 6.2-7.7
	0.0001 0.13	0.3	0.02 0.004 0.08 0.18 100	1.0 0.1	1.5
	24b 24 5.1134. 0.33 0.018	0. 0.056 0.91 0.86 4950.	2.0 +0.3	29	11
	0.0006 0.04		fixed 0.002 0.09 0.09 150	1.5 0.15
	24c 24 11.759 0.44 0.088	0 0.098 0.91 0.86 4950	2.0 +0.3
	0.0063 0.04 0.035 3.698 -0.026 25b 25 4.86069 1.08 7c 7 0.27	02 60 0.003 0.09 0.09 150 0 0.046 0.91 0.82 5275 0.0 0.0578 1.09 1.19 6040	1.0 0.06 1.5 0.15 1.5 +0.12 23.6 0.1 4.3 -0.01 14.1	0.75 1.32 4.5
	0.003 0.00006 0.1 6.21229 0.57 -26b 25 4.20474 1.26 8b 8	0.003 fixed 0.04 fixed 0.002 0.11 0.14 -0.03 0.04 60 90 0.22 0 0.063 0.88 0.77 5080 0.52 0.0 0.0526 1.09 1.79 5590	1.0 0.06 0.5 0.13 2.0 0.3 20.0 0.5-3.0 0.1 2.9 2.0 0.75 2.0 +0.01 45.3 8.6
	0.00003 0.02 0.00005 0.13 95.273804 0.94 27b 26 3.57532 1.007 10.39 <0.065 0.0476 1.05 1.08 5900 0.03 fixed 0.001 0.04 0.02 80 0.05 fixed 0.0010 0.06 0.18 100 9b 9 0.84 0.11 0.407 0.99 0.94 5625 ≤ 3.5 -0.01 ≥ 14.0 0.5-8.0 1.0 0.1 1.0 0.13 25.0 1.8 5 4.0 -0.1 13.6 4.21
	0.0014 0.00006 0.044 0.04 28b 27 5.20851 0.9550 0.484 0.0470 0.0603 1.01 1.78 5150 0.07 0.039 0.005 0.04 0.04 80 0.55 0.0066 0.11 0.18 120	1.0 0.06 1.0 0.1 3.0 +0.15	4.3 5 30	2.72 . . . 12.0
								. . .