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CoRoT Kepler

11 ≤ r-mag ≤ 16. 
Photometric precision  700 ppm/hr 
169 967 light curves   
Time sampling : 512 sec or 32 sec 
101 083 FGKM V and IV

FOV ~ 105o☐ 

Same field observed for 4 years 
FOV ~ 3.5o☐ (half after 2009) 
26 stellar fields  
Observations duration: 21 to 150 days 
Observing strategy evolved 
Long runs  - Core Program  
Short runs : stellar physics 

9 ≤ Kp-mag ≤ 15 
Photometric precision  80 ppm/hr 
196 468 light curves    
Time sampling: 30 min or 1 min 
~ 100 000 dwarfs



CoRoT/Exoplanets input catalog 

Dedicated preparatory observations -INT/La Palma - WFC (2002 -  2006) 

(U) B, V, r, i  observations 
14 million stars - 209 deg2  
Completeness:  R ~19 - 10 106 stars 
Covered regions pre-selected for possible Long Runs



Dedicated preparatory observations 
(U) B, V, r, i  observations 
14 million stars - 209 deg2  
Completeness:  R ~19 - 10 106 stars 

2MASS JHK, USNO-A2, USNO-
B1, DENIS, TYCHO and UCAC 

+

CoRoT/Exoplanets input catalog 

C. Damiani et al.: Stellar classification of CoRoT targets

when adjusting SEDs to broadband photometry alone. Near-
infrared magnitudes can however be used to separate the two
populations (Ruphy et al. 1997) using colour�magnitude dia-
grams (CMD). Ruphy et al. (1997) used both colour�coulour
and colour�magnitude diagrams to distinguish dwarfs and gi-
ants. The method is particularly reliable close to the Galactic
plane where the typical extinction is enhancing the gap between
the bluer dwarfs and redder giants. Specifically, the bluer part of
the diagram should not contain any giants, while the redder may
well contain cool dwarfs, especially at faint magnitudes (see also
Sect. 3). To avoid strong degeneracies with the FOSC method,
we first use a preselection tool based on a CMD before the iden-
tification of the best-fitting stellar template. Depending on their
position in the CMD, stars are hitherto identified as dwarfs or gi-
ants and their subsequent classification is carried out separately.
Thus one pipeline only uses “dwarfs” templates, which includes
luminosity classes IV and V, while the other only uses “giants”
templates, which includes luminosity classes I, II, and III. Sev-
eral combinations of magnitudes and colour can be chosen to
identify the two populations. Besides, the location of dwarfs and
giants in a CMD is a function of the interstellar extinction and
thus, galactic coordinates. We use the magnitudes from 2MASS
in a J versus J �Ks colour�magnitude diagram to make the pre-
selection tool e�cient for the maximum number of targets. For
each observed field, the CMD plane is divided into two regions
defined by a linear function that is adapted to the mean extinction
of the field. Figure 4 gives examples of the distinction of dwarfs
and giants in the CMD for four typical runs. If the 2MASS mag-
nitudes are not available, the classification is carried out using
both dwarf and giant templates. In some rare instances, a partic-
ular target may be observed in two di↵erent runs (or more) and
would result in di↵erent pre-classifications. In this case, the tar-
get is considered a dwarf by default and the corresponding spec-
tral type is adopted for all the runs. This can be seen in Fig. 4 for
the case of LRa01 where some black dots overlap the red dots
region. This is intended to be conservative for exoplanet search,
since it was deemed preferable to include false positives (when
the star is classified as dwarf but is actually a giant) than to re-
ject false negatives (when the dwarf star is wrongly classified as
giant). The misclassifications resulting from using this preselec-
tion tool are described in Sects. 4 and 5.

2.5. Interstellar reddening

The main problem one faces when dealing with stellar classifi-
cation is the role of interstellar extinction, which modifies the
observed colours of stars. This problem is particularly important
in our study, since the CoRoT fields are located within a few
degrees from the Galactic plane. A distant, strongly reddened
early-type star could be identified as a closer, cooler (intrinsi-
cally redder) star. One way to handle this would be to observe
the CoRoT fields in a set of narrow- or medium-band filters,
which can produce reddening-free colour indices. Considering
the faintness of the targets, the observing time required to ob-
tain good quality data on photometric nights would be prepos-
terous. Another way would be to use an independent measure-
ment of the extinction along the line of sight and set it as fixed
parameter in the fitting procedure. However, this would require
that we know the distance to the target, which is not the case
here. Consequently, we let the reddening be a free parameter in
the classification scheme, but limit it within a reasonable range.
The following subsections describe the procedure adopted to set
the upper bound of the explored range of EB�V .
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Fig. 4. J vs. J � Ks colour�magnitude diagrams for targets observed
during di↵erent runs, as indicated on the figure. Black dots correspond
to targets classified as “dwarfs” (luminosity class IV or V) and red dots
are classified as “giants” (luminosity class I, II, or III) .

2.5.1. From dust emission to interstellar extinction

The reddening range may be constrained by far-infrared mea-
surements of dust emission, which is then converted to extinc-
tion. For example, Schlegel et al. (1998, hereafter SFD98) pro-
duced an all-sky reddening map, based on satellite observations
of far-infrared emission from dust, and calibrated this map using
colour excesses of extragalactic sources at high galactic latitude.
Their spatial resolution is low because they used the 42 arcmin
beam of the Di↵use Infrared Background Experiment (DIRBE)
on board the COBE satellite to derive their dust temperature
map.

Dust emission is one of the major foregrounds hampering the
study of the cosmic microwave background (CMB). Thus one of
the products associated with the 2013 release of data from the
Planck mission5 was a new parametrisation of dust emission that
covers the whole sky, based on data from the High Frequency
Instrument (HFI; Planck Collaboration XI 2014). The HFI fre-
quency range does not extend to the peak of thermal dust emis-
sion close to 2000 GHz. The combination of Planck and data
from the Infrared Astronomical Satellite o↵ers a new view on
interstellar dust by allowing the sampling of the dust spectrum
from the Wien to the Rayleigh-Jeans sides, at 5 arcmin resolu-
tion over the whole sky. Following the same direct approach as
SFD98 and using dust optical depth, the Planck team produced
maps of EB�V based on the Planck dust emissions maps. To re-
late dust emission and absorption, they use a correlation cali-
brated on reddening measurements of galaxies from the Sloan
Digital Sky Survey (SDSS). Many studies based on SDSS data
have shown that the shape of the extinction curve in the dif-
fuse interstellar medium (ISM) is compatible with that for stars
from Fitzpatrick (1999) with RV = 3.1 (Planck Collaboration XI
2014). The Planck reddening maps thus o↵er a better resolution
than SFD98 maps, but su↵er from the same limitations. The cali-
brators, although more numerous in the case of the Planck maps,
are always located at high galactic latitudes and probe the di↵use
5 See http://www.esa.int/Planck
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Dust emission is one of the major foregrounds hampering the
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the products associated with the 2013 release of data from the
Planck mission5 was a new parametrisation of dust emission that
covers the whole sky, based on data from the High Frequency
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quency range does not extend to the peak of thermal dust emis-
sion close to 2000 GHz. The combination of Planck and data
from the Infrared Astronomical Satellite o↵ers a new view on
interstellar dust by allowing the sampling of the dust spectrum
from the Wien to the Rayleigh-Jeans sides, at 5 arcmin resolu-
tion over the whole sky. Following the same direct approach as
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maps of EB�V based on the Planck dust emissions maps. To re-
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CoRoT/Exoplanets input catalog 
Dedicated preparatory observations 
(U) B, V, r, i  observations 
14 million stars - 209 deg2  
Completeness:  R ~19 - 10 106 stars 

2MASS JHK, USNO-A2, USNO-
B1, DENIS, TYCHO and UCAC 

Spectral type estimate

template

measured

The SED from broad band photometric observations is compared to a spectral library 
Chi 2 minimization: best Spectral Type /Luminosity Class, E(B-V) 

 SED of 454 stellar single objects chi2 minimization

spectral type and luminosity class + E(B-V) of all potential targets (mr < 16)

+ coordinates  & magnitudes 

+

+ magnitudes  and positions of fainter stars

Deleuil et al., 2009 Damiani et al., 2016



• Multiplicity of fields ➙ increased of the surface of the sky to be covered  
• Exoplanet and stellar physics programs seen as 2 separated programs in the 

preparatory phase 
 ➙ Targets selection in short runs relied on catalogs only 
 ➙ Strong heterogeinity of the input catalog(s)  
 ➙ Added uncertainties in the input catalog  
 ➙ No information on EB or peculiar star in the fields 

• No stellar radii provided - dwarfs /giants crude separation BUT the number of 
available photometric windows was much larger than even the more optimistics 
dwarves counts  

• Spectroscopic observations for a well characterization of the dwarf population 
prior to the launch impossible :  

- unrealistic before Long Runs were decided   
- once the first Long Runs were fixed, proposals (multi fibers observations) 

rejected by ESO TACs before the launch (too risky)

CoRoT/Exoplanets input catalog 

➙ CoRoT spectral classification valid in a statistical way only



1.6 × 105 stars in a field covering roughly 150 deg2  
➙ catalog of 450 000 stars (possible targets)  

g, r, i, z broad band photometry 
+ intermediate-band D51 filter  (centered on the Mg 1b lines - gravity sensitivity)  

+ 2MASS JHK  (Brown et al. 2011)  

Kepler input catalog 



1.6 × 105 stars in a field covering roughly 150 deg2  
➙ catalog of 450 000 stars (possible targets)  

g, r, i, z broad band photometry 
+ intermediate-band D51 filter  (centered on the Mg 1b lines - gravity sensitivity)  

+ 2MASS JHK  (Brown et al. 2011)  

synthetic colors from 
stellar atmosphere 

models - Teff , log(g), 
log(Z)

 Apparent magnitude Kp and physical parameters : R✶, Teff, log(g) and [Fe/H]

Priors:  distributions known for 
stars in the Sun’s neighborhood 
metallicity, Teff - logg, density of 

stars as a function of galactic 
latitude  

maximizes the posterior probability

The Astronomical Journal, 142:112 (18pp), 2011 October Brown et al.
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Figure 6. Panel (a) shows the (g − D51) vs. (g − r) color–color diagram for
the same 1-deg-square tile as shown in the previous figure, at galactic latitude
b ≃ 10.◦5. Stars classified as giants (with log(g) < 3.6) are indicated by red
symbols, and dwarfs (with larger log(g)) are plotted in black. Panel (b) is similar
to the above, but shows a (J − K) vs. (g − i) color–color diagram for the same
tile. The meaning of the symbols is the same.

In both panels of Figure 6, stars classified as giants (defined
as having log(g) < 3.6) are indicated by heavy red sym-
bols, and dwarfs (with larger log(g) are plotted as small black
symbols. In Figure 6(a), main-sequence stars occupy a locus
that trends from lower left to upper right as Teff falls, until
(g − r) ≈ 0.65 is reached. At this point the (g −D51) colors for
dwarfs turn sharply blueward as (g − r) continues to get redder.
At (g − r) ≈ 1.0 this trend reverses and the (g − D51) color
reddens rapidly. The result is that main-sequence stars form a
sickle shape: hot stars form the handle of the sickle, and cooler
ones form the (curved, concave upward) blade. The area inside
the blade of the sickle (and particularly the redward extension
of the handle) is occupied by stars with lower surface gravity,
or with low metallicity. In these stars the Mg b lines are weak
compared to what one sees on the main sequence, resulting in
more flux in the D51 band, and a more positive (g−D51) color.
Most often, plots like these show a clear demarcation between
the dwarf- and giant-star regions, with few stars having contrary
classifications appearing in either region.

Figure 6(b) shows (J − K) plotted against (g − i). As is
well known (e.g., Bessell & Brett 1988), color–color diagrams
involving (J − K) bifurcate for M-type stars, with main-
sequence stars limited to (J − K) colors smaller than about
0.9, while low-gravity (and also low metallicity) stars continue

(a)

(b)

Figure 7. Stellar parameter estimates for confirmed single stars in the star
cluster M67. Estimates from the KIC are plotted on the y-axis; along the x-axis
are values from the 4 Gyr solar-abundance Yonsei–Yale isochrone (Yi et al.
2008), fit to B, V photometry by Montgomery et al. (1993). The diagonal dashed
line indicates equality. Panel (a) shows Teff on each axis, with lines showing
equality and ±200 K overplotted. Panel (b) similarly shows log(g), with lines
showing equality and ±0.3 dex.

to grow redder with lower Teff . Again, most plots show a clean
separation between dwarfs and giants on this diagram, for (g−i)
colors that are red enough. Note that both panels of the figure
use dereddened colors, where the reddening EB−V = AV /3.1
is computed from the star’s galactic latitude and estimated
distance, as described in Section 7.

10.3. Comparison of Stellar Parameters with Stars in M67

Another useful test of the analysis procedure is to compare
fitted parameters for a group of stars with those that can be
reliably estimated using other means. One group of stars for
which this comparison can be done with confidence is selected
from members of the cluster M67. For this cluster D. Latham
and S. Meibom provided a list of 116 stars that are thought
to be single cluster members. We estimated Teff and log(g)
for these stars from a fit to the Yi et al. (2008) isochrone for
solar metallicity and an age of 4 Gyr. Note that M67 lies far
outside the Kepler FOV, so these stars do not appear in the KIC
proper. Figure 7(a) shows the comparison between Teff values for
M67 estimated from the KIC and those from a stellar evolution
model fit to Montgomery’s B,V photometry (Montgomery et al.
1993). With the exception of two extreme outlying stars, the

12

4500 K ≤Teff  ≤ 6500 K, classifications are reliable within about ±200 K and 0.4 dex in log(g)  

Kepler input catalog 



Spectral classification

Before the launch:  

• critical for a proper targets selection  
- identify GKM-type dwarfs from giants  
- good characterization of the background 

After the launch:  

• critical to 
- help identifying false positives and save follow-up observing time 
- get a first accurate estimate of the planet’s parameters 
- carry out reliable planet populations occurences  

➙ homogeneity and precision required!
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Contamination

CoRoT: on-board photometry with pre-defined mask 
Contamination rate taken into account for the:  

 - pre-selection of CoRoT fields (very crude) 

 - Targets selection - based on generic masks 

➙ key element of the Input catalog (#contaminants + contamination rate) 

Kepler: stamps downloaded  

No. 1, 2009 EXO-DAT 11

Figure 8. Exo-Dat output of a CoRoT exoplanet-CCD image, overplotted with
the photometric mask used by CoRoT (irregular shape) and the position of the
brightest cataloged stars (crosses).

2006). COROTSKY is the mission-operation database held at
CNES. It is used for the fine tuning of the instrument pointing,
according to the scientific criteria of both scientific programs
of the mission. Once the exact pointing is chosen, it allows one
to select a different set of targets to be observed with priority
criteria and to properly schedule CoRoT observations.

In addition, before each CoRoT new observational run, an
extraction of Exo-Dat data, centered on the selected CoRoT
field, including the background stars, is produced and sent to
the Mission Center. This is used as an entry catalog to allocate
the best photometric mask to be used for each target effectively
selected for observation.

4.2. Oversampling Mode

The CoRoT basic integration time on board is 32 s but the
flux of 16 readouts is co-added on board over a 512 s time span
before being downloaded. There is, however, the possibility to
keep the nominal sampling time of 32 s, for up to 1000 selected
targets (500 “oversampled” targets per CCD). A first list of
targets for oversampling is selected at the beginning of each
observational run, but the list can be updated on a weekly basis
at the Command Mission Center (CMC), thanks to a quick-
look analysis of the preprocessed flight data, operated at LAM,
and the so-called Alarms tool. This fine tuning of the temporal
sampling aims at better studying interesting events, mainly
planetary transits but also peculiar variable stars. Two types of
software are thus currently used in the Alarms tool: the first one
aims at detecting transits (Quentin et al. 2006) and triggers the
follow-up observations for the most promising candidates; the
second one identifies variable stars, performs their classification
and selects the most interesting variables for oversampling (see
Section 3.5). Both types of software are interfaced with the
database in order to retrieve the characteristics of the targets
when analyzing the light curve. The results are then stored in
the database.

4.3. Support of the Follow-up Observations

The database is also used as a support of the follow-up
observations carried out for the exoplanet program. When a
new CoRoT observational run starts, the information concerning
the masks used for each selected target is included in Exo-Dat
and is accessible via the interface. For each target, the contour
of the photometric mask used for the onboard photometry is

overplotted on the full image of the exoplanet CCDs acquired
at the beginning of the run (Figure 8). All the contaminants
encompassed by the photometric mask are also listed with
their magnitudes and their distance to the target star. A good
knowledge of these contaminating stars allows for estimation
of to which fraction of the total flux they contribute and thus to
derive a corrected flux, when necessary (see, e.g., Alonso et al.
2008).

Once transits are detected in a CoRoT light curve, a file
containing the coordinates of the target star, its magnitudes, and
its contamination rate is generated. The corresponding finding
chart is also created with the identifications of the target and the
contaminants. The finding chart is done from the photometric
INT images of the target, as observed during the preparatory
phase (see Section 3.1).

5. INTERFACES AND FUNCTIONALITIES

5.1. Web Interfaces

Exo-Dat is an Oracle-based Relational database System with
interfaces developed using the SITools environment.8 Devel-
oped by CNES in partnership with a computing and consulting
company, SITools provides a customizable portal and enables
interconnection of VO value-added services with existing as-
tronomical data sets. The logical class model underlying the
database is described in Figure 9 and a technical description of
the database can be found in Surace et al. (2008).

A Web browser interface is provided with different basic
search criteria. At the first level, a “search everywhere” inter-
face is implemented where one can search using the CoRoT
identifiers on a set or on all types of data sets reachable through-
out the Exo-Dat information system. This interface allows the
user to look for the information on the overall database. Results
are displayed in such a way that the user can navigate between
each data set without resubmitting the query.

The Web interfaces can provide searches by specific criteria
based on the following.

1. Search by “CoRoT fields.” This option provides the
database content for all the stars in the magnitude range
accessible to CoRoT. Selection can be made for a specific
field through its field identification: LRa01, LRc01, etc.
Requests on generic characteristics can be done after the
field selection (Figure 10). Results display the information
on observations of the targets and astrophysical data related
to the targets selected.

2. Searches on CoRoT targets with criteria related to the
instrument such as the CCD or the photometric window. As
illustrated in Figure 11, the user obtains information such

Q1as the photometric mask used for the target observation, the
location of the target on the CCD in pixels, the number of
contaminants encompassed by the photometric mask and
the image of target on the CoRoT CCD with the contour of
the photometric mask. In addition, the list of the brightest
contaminants, sorted by increasing distance to the target
with their location on the CoRoT CCD and their magnitudes
in three bands (B, V, and r ′) is provided.

3. Side information. This interface allows one to retrieve
information related to different catalogs that have been
cross-correlated with Exo-Cat, such as 2MASS, UCAC,
USNO-A2. The user can access the catalog’s content by

8 http://vds.cnes.fr/sitools/tech.htm
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3.3 Aperture photometry 

It is not possible to save and later downlink all of the pixel values acquired on the focal plane array. The storage and 
bandwidth required to support that are excessive. Rather, an aperture is defined for each target that specifies the pixels 
necessary to support pixel-level calibrations, light curve extraction, and computation of the target photocenter. Only 
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taken in generation of the aperture definitions19 to ensure that all of the pixels required to support the Kepler science 
mission are captured. Pipeline software may be enhanced over time, but the science pixels may only be acquired once. 

Within each target aperture, the subset of pixels required for photometric extraction of light curves is referred to as the 
optimal aperture. The size of the optimal aperture for any given target depends on a number of factors, including target 
magnitude, PRF, noise level, local crowding and Differential Velocity Aberration (DVA). The apertures and associated 
optimal apertures are redefined for each observing season as the targets move from one CCD to another with each 
quarterly roll of the photometer. Images illustrating the mean flux level for pixels (after background subtraction) in two 
sample target apertures are shown in Figure 4. The pixels in the optimal aperture for each target are marked with circles. 
The Kepler magnitude (Kp) is 13 for the (PPA_STELLAR) target on the left, and 10 for the saturated target on the right. 
Charge bleeds along the column where the flux concentration is highest for the saturated target. The optimal aperture is 
stretched vertically to permit flux to be captured in one saturated column or another as the target moves due to DVA. 

 
Figure 4: Mean flux levels for pixels in two target apertures. The PPA_STELLAR target on the left is 13th 
magnitude. The saturated target on the right is 10th magnitude. Pixels in the optimal aperture for each target are 
indicated with circles. The color map range for the saturated target is nearly ten times larger than that of the 
PPA_STELLAR target. 

 

The optimal aperture does not necessarily contain all of the stellar flux for a given target. The flux fraction in the aperture 
refers to the ratio of target flux contained in the optimal aperture to the total flux of the target. Furthermore, not all flux 
in the optimal aperture is due to the primary target. The crowding metric refers to the fraction of flux in the optimal 



Contamination

Key element of the data analysis: 
- transit depth measurement 
- false positives due to:  

• BEB,  
• ghosts generated by smear effect, saturation … 

➙ require a good knowledge of the target’s environement (faint and bright) and of the CCD

No. 1, 2009 EXO-DAT 11

Figure 8. Exo-Dat output of a CoRoT exoplanet-CCD image, overplotted with
the photometric mask used by CoRoT (irregular shape) and the position of the
brightest cataloged stars (crosses).

2006). COROTSKY is the mission-operation database held at
CNES. It is used for the fine tuning of the instrument pointing,
according to the scientific criteria of both scientific programs
of the mission. Once the exact pointing is chosen, it allows one
to select a different set of targets to be observed with priority
criteria and to properly schedule CoRoT observations.

In addition, before each CoRoT new observational run, an
extraction of Exo-Dat data, centered on the selected CoRoT
field, including the background stars, is produced and sent to
the Mission Center. This is used as an entry catalog to allocate
the best photometric mask to be used for each target effectively
selected for observation.

4.2. Oversampling Mode

The CoRoT basic integration time on board is 32 s but the
flux of 16 readouts is co-added on board over a 512 s time span
before being downloaded. There is, however, the possibility to
keep the nominal sampling time of 32 s, for up to 1000 selected
targets (500 “oversampled” targets per CCD). A first list of
targets for oversampling is selected at the beginning of each
observational run, but the list can be updated on a weekly basis
at the Command Mission Center (CMC), thanks to a quick-
look analysis of the preprocessed flight data, operated at LAM,
and the so-called Alarms tool. This fine tuning of the temporal
sampling aims at better studying interesting events, mainly
planetary transits but also peculiar variable stars. Two types of
software are thus currently used in the Alarms tool: the first one
aims at detecting transits (Quentin et al. 2006) and triggers the
follow-up observations for the most promising candidates; the
second one identifies variable stars, performs their classification
and selects the most interesting variables for oversampling (see
Section 3.5). Both types of software are interfaced with the
database in order to retrieve the characteristics of the targets
when analyzing the light curve. The results are then stored in
the database.

4.3. Support of the Follow-up Observations

The database is also used as a support of the follow-up
observations carried out for the exoplanet program. When a
new CoRoT observational run starts, the information concerning
the masks used for each selected target is included in Exo-Dat
and is accessible via the interface. For each target, the contour
of the photometric mask used for the onboard photometry is

overplotted on the full image of the exoplanet CCDs acquired
at the beginning of the run (Figure 8). All the contaminants
encompassed by the photometric mask are also listed with
their magnitudes and their distance to the target star. A good
knowledge of these contaminating stars allows for estimation
of to which fraction of the total flux they contribute and thus to
derive a corrected flux, when necessary (see, e.g., Alonso et al.
2008).

Once transits are detected in a CoRoT light curve, a file
containing the coordinates of the target star, its magnitudes, and
its contamination rate is generated. The corresponding finding
chart is also created with the identifications of the target and the
contaminants. The finding chart is done from the photometric
INT images of the target, as observed during the preparatory
phase (see Section 3.1).

5. INTERFACES AND FUNCTIONALITIES

5.1. Web Interfaces

Exo-Dat is an Oracle-based Relational database System with
interfaces developed using the SITools environment.8 Devel-
oped by CNES in partnership with a computing and consulting
company, SITools provides a customizable portal and enables
interconnection of VO value-added services with existing as-
tronomical data sets. The logical class model underlying the
database is described in Figure 9 and a technical description of
the database can be found in Surace et al. (2008).

A Web browser interface is provided with different basic
search criteria. At the first level, a “search everywhere” inter-
face is implemented where one can search using the CoRoT
identifiers on a set or on all types of data sets reachable through-
out the Exo-Dat information system. This interface allows the
user to look for the information on the overall database. Results
are displayed in such a way that the user can navigate between
each data set without resubmitting the query.

The Web interfaces can provide searches by specific criteria
based on the following.

1. Search by “CoRoT fields.” This option provides the
database content for all the stars in the magnitude range
accessible to CoRoT. Selection can be made for a specific
field through its field identification: LRa01, LRc01, etc.
Requests on generic characteristics can be done after the
field selection (Figure 10). Results display the information
on observations of the targets and astrophysical data related
to the targets selected.

2. Searches on CoRoT targets with criteria related to the
instrument such as the CCD or the photometric window. As
illustrated in Figure 11, the user obtains information such

Q1as the photometric mask used for the target observation, the
location of the target on the CCD in pixels, the number of
contaminants encompassed by the photometric mask and
the image of target on the CoRoT CCD with the contour of
the photometric mask. In addition, the list of the brightest
contaminants, sorted by increasing distance to the target
with their location on the CoRoT CCD and their magnitudes
in three bands (B, V, and r ′) is provided.

3. Side information. This interface allows one to retrieve
information related to different catalogs that have been
cross-correlated with Exo-Cat, such as 2MASS, UCAC,
USNO-A2. The user can access the catalog’s content by

8 http://vds.cnes.fr/sitools/tech.htm
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Fig. 6. Top: Light curves in white, red, green, and blue (with the ac-
cording colour code) of a false positive. Bottom: The CoRoT image of
the field around the target indicated by a star symbol (CID: 102779171,
r-mag=13.84) with the shape of the photometric mask overploted and
the location of nearby stars indicated with crosses.

Fig. 7. Light curves of an eclipsing binary that displays a series of dis-
continuities indicated by blue arrows. The colour code corresponds to
the three colour light curves, with the resulting white light curve plotted
in black. We note that the colour light curves have been shifted by a
constant in order to avoid too large a scale on the y axis. The top inset
is a magnification of a portion of the light curve where the discontinuity
in flux is not a simple step but a sudden increase of the flux, followed by
an exponential decrease as could be generated by the impact of a proton
on the CCD.

the brightest targets, CoRoT provided light curves in the three
coloured bandpasses. They were used to identified obvious cases
where a background eclipsing binary is causing the transit sig-
nals. Figure 6 shows such an exemple: for this bright target (r-
mag = 13.84) neither the transits observed in the white light

Fig. 8. Enlargement of one CoRoT CCD in the LRa02. Among the tar-
gets (black dots), the light curve of some of them (red stars) contains the
imprints of a bright periodic variable star, V 741 Mon, whose position
is indicated by the orange star symbol.
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Fig. 9. Example of a clear ‘ghost’ false positive. The light curves of the
candidate, LRa01 E1 4594 (red line at the top), and its closest neigh-
bours are all phase-folded at the period of the detected transit signal.
In this case, the transits detected in LRa01 E1 4594 are those that oc-
cur on the nearby eclipsing binary, LRa01 E1 3453, whose primary and
secondary eclipses are clearly visible in its light curve.

curves or the stellar activity signal appear in the red and green
light curves but both are clearly visible in the blue. The source
of the two is likely the nearby faint contaminant (r-mag = 15.31)
whose flux is enclosed in the photometric mask.

In addition to these well-known stellar configurations, the
other main sources of false detections, are the following two phe-
nomena, which require careful treatment. The first phenomenon
is the ‘hot-pixels’, which produce sudden discontinuities in the
light curve and can cause spurious but significant detections.
These can be identified by inspecting individual transit events
and, where available, the three-colour photometry (as hot pix-
els typically a↵ect one of the three channels only) (see Fig. 7).
The second occurs when light from a bright eclipsing binary
leaks over one or more pixel columns either due to blooming
e↵ect that can occur for a very bright and saturated star, or due
to smearing generated during the charges transfert. Depending
on its brightness and its position on the CCD, a bright EB can
leave its photometric imprint in the light curve(s) of other nearby
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Figure 8. Exo-Dat output of a CoRoT exoplanet-CCD image, overplotted with
the photometric mask used by CoRoT (irregular shape) and the position of the
brightest cataloged stars (crosses).

2006). COROTSKY is the mission-operation database held at
CNES. It is used for the fine tuning of the instrument pointing,
according to the scientific criteria of both scientific programs
of the mission. Once the exact pointing is chosen, it allows one
to select a different set of targets to be observed with priority
criteria and to properly schedule CoRoT observations.

In addition, before each CoRoT new observational run, an
extraction of Exo-Dat data, centered on the selected CoRoT
field, including the background stars, is produced and sent to
the Mission Center. This is used as an entry catalog to allocate
the best photometric mask to be used for each target effectively
selected for observation.

4.2. Oversampling Mode

The CoRoT basic integration time on board is 32 s but the
flux of 16 readouts is co-added on board over a 512 s time span
before being downloaded. There is, however, the possibility to
keep the nominal sampling time of 32 s, for up to 1000 selected
targets (500 “oversampled” targets per CCD). A first list of
targets for oversampling is selected at the beginning of each
observational run, but the list can be updated on a weekly basis
at the Command Mission Center (CMC), thanks to a quick-
look analysis of the preprocessed flight data, operated at LAM,
and the so-called Alarms tool. This fine tuning of the temporal
sampling aims at better studying interesting events, mainly
planetary transits but also peculiar variable stars. Two types of
software are thus currently used in the Alarms tool: the first one
aims at detecting transits (Quentin et al. 2006) and triggers the
follow-up observations for the most promising candidates; the
second one identifies variable stars, performs their classification
and selects the most interesting variables for oversampling (see
Section 3.5). Both types of software are interfaced with the
database in order to retrieve the characteristics of the targets
when analyzing the light curve. The results are then stored in
the database.

4.3. Support of the Follow-up Observations

The database is also used as a support of the follow-up
observations carried out for the exoplanet program. When a
new CoRoT observational run starts, the information concerning
the masks used for each selected target is included in Exo-Dat
and is accessible via the interface. For each target, the contour
of the photometric mask used for the onboard photometry is

overplotted on the full image of the exoplanet CCDs acquired
at the beginning of the run (Figure 8). All the contaminants
encompassed by the photometric mask are also listed with
their magnitudes and their distance to the target star. A good
knowledge of these contaminating stars allows for estimation
of to which fraction of the total flux they contribute and thus to
derive a corrected flux, when necessary (see, e.g., Alonso et al.
2008).

Once transits are detected in a CoRoT light curve, a file
containing the coordinates of the target star, its magnitudes, and
its contamination rate is generated. The corresponding finding
chart is also created with the identifications of the target and the
contaminants. The finding chart is done from the photometric
INT images of the target, as observed during the preparatory
phase (see Section 3.1).

5. INTERFACES AND FUNCTIONALITIES

5.1. Web Interfaces

Exo-Dat is an Oracle-based Relational database System with
interfaces developed using the SITools environment.8 Devel-
oped by CNES in partnership with a computing and consulting
company, SITools provides a customizable portal and enables
interconnection of VO value-added services with existing as-
tronomical data sets. The logical class model underlying the
database is described in Figure 9 and a technical description of
the database can be found in Surace et al. (2008).

A Web browser interface is provided with different basic
search criteria. At the first level, a “search everywhere” inter-
face is implemented where one can search using the CoRoT
identifiers on a set or on all types of data sets reachable through-
out the Exo-Dat information system. This interface allows the
user to look for the information on the overall database. Results
are displayed in such a way that the user can navigate between
each data set without resubmitting the query.

The Web interfaces can provide searches by specific criteria
based on the following.

1. Search by “CoRoT fields.” This option provides the
database content for all the stars in the magnitude range
accessible to CoRoT. Selection can be made for a specific
field through its field identification: LRa01, LRc01, etc.
Requests on generic characteristics can be done after the
field selection (Figure 10). Results display the information
on observations of the targets and astrophysical data related
to the targets selected.

2. Searches on CoRoT targets with criteria related to the
instrument such as the CCD or the photometric window. As
illustrated in Figure 11, the user obtains information such

Q1as the photometric mask used for the target observation, the
location of the target on the CCD in pixels, the number of
contaminants encompassed by the photometric mask and
the image of target on the CoRoT CCD with the contour of
the photometric mask. In addition, the list of the brightest
contaminants, sorted by increasing distance to the target
with their location on the CoRoT CCD and their magnitudes
in three bands (B, V, and r ′) is provided.

3. Side information. This interface allows one to retrieve
information related to different catalogs that have been
cross-correlated with Exo-Cat, such as 2MASS, UCAC,
USNO-A2. The user can access the catalog’s content by

8 http://vds.cnes.fr/sitools/tech.htm
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Figure 4: Mean flux levels for pixels in two target apertures. The PPA_STELLAR target on the left is 13th 
magnitude. The saturated target on the right is 10th magnitude. Pixels in the optimal aperture for each target are 
indicated with circles. The color map range for the saturated target is nearly ten times larger than that of the 
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The optimal aperture does not necessarily contain all of the stellar flux for a given target. The flux fraction in the aperture 
refers to the ratio of target flux contained in the optimal aperture to the total flux of the target. Furthermore, not all flux 
in the optimal aperture is due to the primary target. The crowding metric refers to the fraction of flux in the optimal 
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Once in operation, new estimate done taking into account: 
- the actual photometric mask used for the observation  
- the in-flight measured PSFs 

➙ require a proper calibration - instrument corrected image 

➙ has to be estimated for every quarter



Support to data analysis

Data analysis done by the pipelines and the community will require (or welcome) 

➙ any complementary information available on : 
- the target’s properties: its classification(s), EB, variability, activity …  
- its neighboors’ properties 
- follow-up observations status and results 

➙ summary on the “observing conditions” : how/when the target has been observed, 

contamination, photometric mask …  

➙ summary on the data analysis and outcomes  
- photometric precision 
- is a planet detected? 
- what are default parameters (e.g. to estimate the transit depth) 

…



CoRoT - ExoDat

➙ limitations: manpower! 



information on the 
target

information on how it was 
observed: observing mode, 

runs ..
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The Input Catalog:  
• should provide the information which is required for the targets selection: position, 

magnitude, spectral types … 
• should be reliable - especially in terms physical parameters. Accuracy is mandatory!  

Not only for planets characterization but also for statistical analyses 
• A realistic estimate of the contamination is required for the targets selection. But it will 

have to be updated (and then accurate and precise) with the real data for correct 

transit depth measurements 
• Dedicated ground-based observations cost a lof of efforts - should be worthy/required 
• Faint stars are painful targets: false positives, poor/impossible characterization 
• Selection criteria will have to be carefully prepared  

➙  Complementary information from existing catalogs will help the data analysis - 

importance of a project DataBase to gather all available information 

PLATO = mix of CoRoT and Kepler

We learnt .. 



2CoRoT_Booklet_talks_summer2007

Full images, windowing and target selection

Seismology detector (Vincent Lapeyrere)

• 10 bright stars
• 10 background windows

Exopplnat detector (Farid Karioty)

• 11600 faint stars
• 400 background windows

Astero & exoplanets shared the same focal plane but not the same CCDs 
➙ Different magnitude ranges, different targets, different requirements, different 

needs ..
➙ In 2000 2MASS was released


