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Abstract. COROT will be the first high precision photometric satellite to be launched with the aim of detecting exoplanets
by the transit method. In this paper, we present the simulations we have carried out in order to assess the detection capability
of COROT. Using the model of stellar population synthesis of the Galaxy developed at Besanc¸on Observatory (Robin & Cr´ezé
1986) and a simple cross-correlation technique (Bord´e et al. 2001), we find that COROT has the capacity to detect numerous
exoplanets, not only Jupiter and Uranus-class ones, but also hot terrestrial planets, if they exist. We show that small exoplanets
should be mainly gathered around 14–15th magnitude K2–M2 dwarfs and giant exoplanets around 15–16th magnitude F7–G2
dwarfs. We study the effect of crowding and the impact of a high stellar variability noise that both reduce the detection capability
of the instrument.
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1. Introduction

To date about a hundred exoplanets have been discovered spec-
troscopically by measuring the reflex motion of the star due
to the gravitational pull of its planet(s) (e.g. Perryman 2000
for a review). The existence of one of these planets was con-
firmed independently when the partial occultation of the star
by its planet was observed from the ground (Charbonneau et al.
1999), then from space (Brown et al. 2001; Vidal-Madjar et al.
2003). A number of groups are looking for planets using var-
ious techniques from the ground, but owing to the disturbing
effects of the turbulent atmosphere, all exoplanets discovered
so far are giant gaseous planets whose masses are comparable
to that of Jupiter or Saturn. The main hope to collect a sig-
nificant sample of Earth to Uranus-class planets in the coming
years is to go to space. This is precisely one of the two main
goals of the space mission COROT to be launched in 2005.

In this paper, we are concerned with the instrumentation,
data analysis and expected performances of COROT in terms of
exoplanet detection. In Sect. 2, we present the mission and de-
scribe the characteristics of the instrumental set-up. In Sect. 3,
we review the detection method as it has been implemented
in our simulations in order to compute the number of the ex-
pected detections. We discuss in Sect. 4 the detection efficiency
of COROT as a function of the parent star magnitude and spec-
tral type, and in Sect. 5 some effects that decrease the detection
efficiency or may cause spurious detections.
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2. The mission and its instrumental set-up

COROT was selected within the frame of the Small Mission
Program of the French space agency CNES. It will cost typ-
ically 63 Meuros. Partners of CNES are several French lab-
oratories: LAM (Marseille), LESIA (Meudon), IAS (Orsay),
and several European countries: Austria, Spain, Belgium, and
ESA/ESTEC. The goal of COROT is to perform high accuracy
photometry on a total field as wide as 7.0 deg2 in order to ful-
fil the requirements of the two main scientific objectives of the
mission: a) measurement of stellar pulsations on a limited set of
stars (Baglin et al. 1998) and b) detection of exoplanets transit-
ing in front of their parent star (Rouan et al. 2000). COROT, the
first transit mission in space, will have at least two followers:
Kepler (Koch et al. 1998) on the American side, and Eddington
(Favata et al. 2000) on the European side.

The two programs share the same instrument, featuring a
27 cm telescope without obscuration that includes two off-axis
parabolas and a dioptric objective. Detection is achieved thanks
to four cooled (−40 ◦C) CCD 2048× 2048 from EEV, two de-
vices being dedicated to each program. The CCDs are arranged
according to an almost square pattern. The field of view of the
exoplanets program is 3.5 deg2. The orbit of COROT is pseudo-
polar, quasi-inertial, at an altitude of≈900 km. The generic
platform, PROTEUS, provides a pointing stability of≈0.2′′
when the instrumental information on the star positions is used.
During the 2.5 years mission, five fields will be observed con-
tinuously, each one during 150 days. In order to prevent the
limb of the Earth from being a source of background, COROT
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will be pointing in a direction not far from the equatorial plane.
Since the Sun should also be avoided, the five fields are grouped
around two main directions: one close to the Galactic Center
(lII = 35◦, bII = 0◦) and one close to the Anticenter (lII = 210◦,
bII = 0◦). After six months of observation in one of those direc-
tions, the satellite is rotated by 180◦ with respect to the polar
axis. The five fields will therefore be either 3 in the Center di-
rection and 2 in the Anticenter direction or the reverse. The
decision will be taken according to the launching date.

The goal of the exoplanet program will be achieved by
monitoring continuously up to 12 000 dwarf stars in each field,
with visual magnitudes fromV = 11 to V = 16. The fields
have been chosen at rather low galactic latitudes (bII < 10◦)
in order to have a large density of stars. The technique used
is aperture photometry: the flux collected during an elemen-
tary exposure of 32 s is measured by summing all pixels in a
fixed mask encompassing the star Point Spread Function (PSF).
The PSF covers 100–105 px atV = 11−12, 80−90 px atV =
13−14, 40–50 px atV ≥ 15, and is itself a very low res-
olution on-axis spectrum of the star formed by a small bi-
prism inserted a few centimeters above the exoplanet CCDs.
For V ≤ 14, this additional device provides color information
in three bands (three subsets of the PSF pixels) that will be
used as a powerful diagnostic tool to analyze doubtful events
and may help to remove some of the stellar variability noise.

In order to cope with the data transmission rate
of 1500 Mbits per day, data will be co-added on-board during
periods of 8.5 min (16 exposures), before being downloaded.
The integration will also be synchronized on the orbital pe-
riod, so that any perturbation at the orbital frequency, such as
the thermal fluctuations generated by Sun eclipses along the
orbit, could be cancelled out at first order by summing the
whole set of data taken during one orbital period. Time sam-
pling will be improved, down to 32 s (one exposure) for any
star where a high signal-to-noise event, like the transit of a
giant planet, will be detected. This will make it possible to
measure short-duration effects, such as limb-darkening on the
stellar disk or variations of the transit period due to satellites
around the planet or to other (non-occulting) planets (Sartoretti
& Schneider 1998). Scattered light from the Earth limb is main-
tained at a low level thanks to the afocal telescope design and
to a long baffle. The largest contribution among all sources of
background originates from the zodiacal light that was evalu-
ated to be no more than 16 e− s−1 px−1, using data from James
et al. (1997).

3. Detection method

Exoplanet detection by the way of transit observations has
been described many times in the literature (Rosenblatt 1971;
Borucki & Summers 1984; Jenkins et al. 1996). Let us remind
the reader that at least three identical and equally spaced dim-
mings in a stellar light curve are interpreted as the signature
of an occulting planetary companion. As the dimming relative
depth is in the ratio of the surface of the planet to that of the
star, it gives a measure of the planetary radius. In a previous pa-
per (Bordé et al. 2001) we have used a simple cross-correlation
treatment, equivalent to the matched filter approach of

Jenkins et al. (1996), to obtain a preliminary evaluation of the
mission performances. Here, we will only review the key points
of this method.

For the purpose of pure detection, especially at lowS/N
(signal-to-noise ratio), the transit signal can be described
by 4 parameters: the amplitudeA and durationτ of an individ-
ual transit, the transit periodP (equal to the revolution period
of the planet), and the phase of the first transitφ (i.e. its date
expressed as a fraction ofP). The following method explores
the (τ,P, φ) parameter space by evaluating the likelihood of ev-
ery triplet and gives the amplitudeA as a by-product. A tested
triplet is referred to as a trial triplet.

For COROT targets,τ will be of the order of a few hours,
certainly remaining belowτmax = 15 h. Thus, the first step
in the data processing will be to high-pass filter the light
curves with a cut-off frequency of say 1/(4τmax), in order to
remove the irrelevant long-term stellar variations. The light
curves are then averaged on a trial transit durationτ to in-
crease theS/N, and cross-correlated with a transit-like signal
at a trial periodP. This noise-free signal has the shape of a
comb withk teeth,k being the number of transits with a pe-
riod P during a 150-day exposure on a given stellar field. Cross-
correlation productsC(τ,P, φ) have to be computed for enough
trial triplets to correctly explore the parameter space. Detection
occurs if a threshold fixed by a given confidence level is ex-
ceeded:C ≥ βσC, whereσC is the standard deviation of the
noise affecting C. We find that our requirement of less than
one false detection for the entire mission is met forβ = 7, if
a Gaussian statistics is assumed forC. This value is conser-
vative as our parameter grid was not built to avoid correlated
values ofC. Indeed, our goal here is not to have a refined data
processing as discussed recently by Jenkins et al. (2002) but in-
stead to reach a first order estimate of the detection capability
of COROT.

The minimumS/N on asingle transitnecessary to assess
a detection can be deduced from the above cross-correlation
criterion:

S
N
≥ β√

k
· (1)

In turn, Eq. (1) leads to the minimum radius the planet should
have to be detected:

RP ≥ R?

(
β√
k

σn

Ne

) 1
2

, (2)

whereR? is the radius of the star,σn the standard deviation of
the noise affecting the light curve andNe the number of photo-
electrons collected duringτ. In our simulations, we include the
quantum noise, the read-out noise, the background noise (zo-
diacal light), the jitter noise and the stellar variability. The jit-
ter noise, i.e. the photometric variations caused by the wobble
of the PSF with respect to its photometric mask due to satel-
lite pointing errors, will be corrected afterwards using the data
from the seismology field. It amounts to≈40% of the quantum
noise. The stellar variability is assumed to be identical to that
of the Sun and estimated to be'50 ppm rms at our timescale
of interest using the SOHO data (Fr¨ohlich et al. 1997).
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Fig. 1. Distribution of dwarfs in the 3.5 deg2 synthesized field
vs. the visual magnitude. Dashed line: complete Besanc¸on model
(16 000 stars forV ≤ 16.5). Solid line: selection of the 12 000 bright-
est targets for COROT.

4. Expected detections

4.1. Synthetic stellar field

In order to assess the performance of COROT, we need real-
istic distributions of stars as a function of their visual mag-
nitude V and their spectral type Sp in the directions moni-
tored by the satellite. Such distributions were synthesized with
the stellar model of the Milky Way developed by Robin &
Crézé (1986, regularly updated), and retrieved from Besanc¸on
Observatory through their web interface. The 3.5 deg2 tar-
get field for the simulations in this paper is centered in
the direction of the Galactic Anticenter (lII = 210◦, bII =

0◦). It contains≈16 000 dwarfs with magnitudes between 11
and 16.5, and spectral types between B0 and M5. The res-
olution used is 0.5 in magnitude, e.g.V = 14 corresponds
to 13.75≤ V ≤ 14.25, and every spectral type is divided into
4 subclasses, e.g. G1 corresponds to G0≤ Sp ≤ G2, G3
to G2≤ Sp≤ G4, and so on. The number of dwarfs as a func-
tion of V roughly follows a geometric progression with a ratio
of 2.0–2.5 (Fig. 1) and the whole sample peaks at spectral types
F5–G0 (Fig. 2). Owing to the capacities of on-board electron-
ics and telemetry of COROT, the total number of targets will
be limited to≈12 000 stars.

In this paper, we present only simulations regarding the
Galactic Anticenter for which the Besanc¸on model (withAV =

0.7 mag/kpc) seems to agree well with preliminary stellar
counts in actual fields. Thus, for the purpose of this work, we
assume that COROT will observe 5 fields with statistical prop-
erties identical to those of this field. In the remainder of the
paper, all figures regarding detection numbers are given for the
entire mission: 5 fields, 150 days each, 60 000 dwarfs in total.

Although stars of other luminosity classes (giants, sub-
giants...) are also present in the actual fields, they are not taken
into account for the prospect of planet detection, since their
large radii would lead to too weak transit signals. However,
they contribute to the crowding effect and may induce an
additional variability discussed in Sect. 5.2. When dealing
with the observed fields, stars will be selected according
to their luminosity classes, thanks to either specific ground

Fig. 2. Same as Fig. 1 vs. the spectral type.

observations (BVRI photometry) or the use of DENIS
and 2MASS catalogues. For example, the DENIS survey (e.g.
Epchtein et al. 1999) will provide the infrared photometry in
the I , J andK bands down to magnitudesI = 18.5, J = 16.5
and K = 13.5. Most giant stars in COROT fields could then
be identified through the computations of their infrared col-
ors (Epchtein et al. 1997), the others by way of dedicated ob-
servations if necessary. The COROT entry catalogue is cur-
rently being implemented by the Laboratoire d’Astrophysique
de Marseille (LAM).

4.2. Detections at a given orbital distance

Since at least three transits are needed, we can compute the
maximum distance at which a detection can occur as a function
of the spectral type of the parent star. In the prospect of exobi-
ology that is concerned with habitable zones around stars (e.g.
Kasting et al. 1993; Franck et al. 2000), let us introduce the
reduced orbital radius defined byar = a(L?/L�)−0.5, so that a
planet atar = 1 AU would receive as much flux from its star as
the Earth from the Sun. Equivalently, one can use its effective
blackbody temperatureTP(K) = 278/

√
ar (equal to the ground

temperature only if the albedo is zero and without any green-
house effect). As for a 150 day observation the revolution pe-
riod P should be less than 75 days (maximum value for 3 tran-
sits andφ = 0), we draw the accessible range of reduced orbital
radii reported in Table 1. Based on the simulations by Franck
et al. (2000), we conclude that depending on the age of the
star, COROT could detect planets in the habitable zone around
lateK to early M dwarfs, if such planets exist.

Now, let us assume that every dwarf in the synthetic field
is orbited by one planet. The number of detected planets by
COROT depends on the radii and (reduced) orbital distances of
these planets, of the magnitude and spectral type of their parent
stars and of the probability that at least three transits can be ob-
served during a 150-day run. As a first hypothesis, we assume
that all planets have the same radiusRP and are positioned at
the same reduced orbital distancear. Then, the number of de-
tections readsndet = n? × pg × p3, wheren? is the number
of stars for which the criterion given by Eq. (2) is met,pg the
geometrical probability that transits are observable andp3 the
probability to observe at least 3 of them. Figures 3 and 4 display
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Table 1.Accessible range of reduced orbital distance/planet effective
temperature as a function of the spectral type of the parent star.

Sp amax
r (AU) Tmin

P (K)

A1V 0.08 970

F1V 0.18 650

G1V 0.32 490

G6V 0.41 430

K1V 0.57 370

K6V 0.78 315

K8V 0.90 290

M1V 1.21 250

Fig. 3.Number of expected detections for the entire mission as a func-
tion of the reduced orbital distance for various planetary radii (ex-
pressed in unit of the Earth radius). It is assumed that every star has
one planet of the labelled radius positioned at the considered distance.

detection curves, parameterized by the planet radius, as a func-
tion of ar or TP. Selected results are also reported in Table 2.
The ripples appearing for highar on Fig. 3 or lowTP on Fig. 4
are an effect of the finite size of the spectral type bins, and of
the requirement on a minimum of 3 transits.

It appears from these computations that terrestrial planets
(1–2 R⊕) are within reach of COROT provided their effective
temperatures are>∼500 K. As can be expected from Eq. (1),
the closer the planet, the higher the numberk of transits and
the amount of detections. Besides, we can tell from the almost
superimposed 5 and 10R⊕ curves that COROT reaches its full
discovery potential as soon asRP >∼ 5R⊕.

4.3. Integrated number of detections

As a second hypothesis, we estimate the expected detections
by integrating along thear coordinate. This can be done pro-
vided an orbital distribution of planets around their parent stars
is assumed. We have considereda uniform orbital distribution
law: the planet probability density as a function ofar is con-
stant beyondar = amin

r andnormalized to one planet per star
per AU (arbitrary). To date, the actual observed value foramin

r
is 0.03 AU (Schneider 2002). This is consistent with the sim-
ulations of planet migration by Trilling et al. (1998). As the
detection efficiency increases rapidly with the proximity of the

Fig. 4.Number of expected detections for the entire mission as a func-
tion of the planet effective temperature for various planetary radii
(expressed in unit of the Earth radius). It is assumed that every star
has one planet of the labelled radius with the considered effective
temperature.

Table 2. Selection of expected detections for various planetary radii
and reduced distances to the parent star/planet effective temperatures,
assuming every star has one planet for suchar and RP. Figures are
given for the entire mission and a confidence of less than one false
detection. The crowding effect (Sect. 5.2) is expected to remove≈10%
from the detections quoted here.

ar (AU) TP (K) 1 R⊕ 1.5R⊕ 2 R⊕ 3 R⊕ 5 R⊕
0.05 1200 120 570 1320 2800 3800

0.14 750 17 90 260 750 1300

0.30 500 2 17 55 160 240

0.86 300 0 1 3 3 3

1.00 278 0 1 2 2 2

planet to its star (Fig. 3), the integrated number of detections
is very sensitive toamin

r . In Table 3, we give the results for
amin

r = 0.03 and 0.05 AU. At this stage, it is very important
to recall that these figures hold for one planet per star. For giant
planets around G stars, radial velocity observations have shown
that this assumption largely overestimates the actual number
of planets. Considering that for giant planets (RP ' 10R⊕) the
radial velocity (RV) detections are complete in the range 0–
0.1 AU, ≈18 planets (Schneider 2002) have been detected out
of ≈2600 stars (Table 1 in Tabachnik & Tremaine 2002). For
a uniform orbital distribution, this translates into a frequency
of ≈7% in the range 0–1 AU and leads for COROT to≈25 de-
tections. However, because of the high level of confidence that
is chosen, these figures should constitute the minimum that can
be expected from COROT. Inversely,the comparison between
these predictions and the actual number of planets detected by
COROT will inform us about the frequency of these planets.

4.4. Spectral type and magnitude of the parent star

Up to this point, all the results drawn from our stellar sample
were integrated on the spectral type Sp and the magnitudeV
of the parent star. Our concern is now to analyze the influ-
ence of these two parameters on the detection capability of
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Fig. 5. Histograms of expected detections for the whole mission – with a false alarm rate less than one false detection – vs. the parent star
spectral type, for various planetary radii (expressed in unit of the Earth radius). The planets are assumed to be uniformly distributed as a
function of their reduced orbital distances. The crowding effect (Sect. 5.2) is expected to remove≈10% from the detections plotted here.

Fig. 6. Same as Fig. 5 vs. the visual magnitude of the parent star.

COROT. We have computed histograms of the number of de-
tections vs. Sp andV for different planetary radii (Figs. 5–6).
Histograms forRP = 10R⊕ are not significantly different from
those forRP = 5R⊕ and are not reproduced here. With respect
to the spectral type, we note that the detection peak shifts pro-
gressively from M2 to K2 for terrestrial planets (RP <∼ 2R⊕),
then to G2 for Uranus-class objects (RP ' 3R⊕) and F7–G2
for giant planets (RP >∼ 3R⊕). This last feature can be at-
tributed to the properties of the stellar sample itself that peaks
around F5–G0. The histograms vs.V show a general shape that

strongly reflects that of the original stellar distribution (Fig. 1).
As one goes deeper in magnitude, the number of detections
keeps increasing because on one hand there are more stars,
and on the other hand the detected planets are essentially
hot objects frequently transiting in front of their parent stars.
Therefore, we conclude that, for pure detection purposes,
COROT targets should primarily be chosen among dwarfs later
than F2 with magnitudes up to 16.5. This would lead to a slight
improvement of the numbers given in Table 3.
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Table 3. Integrated number of detections for the entire mission as a
function of the planetary radius (the confidence level corresponds to
less than one false detection). The higher value corresponds toamin

r =

0.03 AU and the lower toamin
r = 0.05 AU. The crowding effect

(Sect. 5.2) is expected to remove≈10% from the detections quoted
here. The value for 10R⊕ is given for completeness as the frequency
of such planets is known to be much less than 1 planet per star per
reduced AU.

RP Integrated number

(in R⊕) of detections

1.0 5–6

1.25 12–18

1.5 26–37

2.0 70–95

3.0 189–240

5.0 300–367

(10.0) (311–382)

Table 4. Impact of the stellar variability on the integrated number of
detections expected for COROT. At the timescale of transits, the solar
variability as estimated from SOHO data is'50 ppm rms. The crowd-
ing effect (Sect. 5.2) is expected to remove≈10% from the detections
quoted here.

RP solar var. solar var. solar var.

(in R⊕) ×1 ×10 ×50

1.0 6 2 0

1.25 18 4 0

1.5 37 10 0

2.0 95 32 2

3.0 240 112 12

5.0 367 289 73

10.0 382 377 274

5. Effects decreasing the detection efficiency

5.1. Stellar variability

It is recognized that compared to other dwarfs, the Sun is a
pretty quiet star. Since the Sun has been chosen as the proto-
type for our model of stellar variability, one may wonder what
would happen if this noise source were moderately or even
considerably higher. We have investigated the consequences of
such an increased variability on the integrated number of de-
tections (Sect. 4.3) by computing the number of detections for
a stellar variability 10 and 50 times higher than the solar value
(Table 4). It is found that a high variability (×10) causes a loss
of terrestrial planets by a factor 3–4, whereas a very high vari-
ability (×50) makes their detection out of reach. In that case
however, we consider taking advantage of the color informa-
tion contained in the PSF (Sect. 2) to remove part of this noise
with a proper combination of the colored channels (Bord´e et al.
2003).

Fig. 7. Fraction of a background star flux included in a target mask
vs. the distance between their photocenters, once averaged over all
relative orientations.

5.2. Background induced variability

In most stellar fields close to the Galactic Plane, the number of
background (BG) stars increases as one goes deeper, typically
by a factor 2.3 per magnitude. Consequently, in any target star
mask, there will be some flux contribution by BG stars, some
of which are variable. This will add to the photometric mea-
surement an extra noise with a time dependence similar to that
of the target star variability. In this section, we derive a rough
estimate of the fraction of the detections that are lost because
of this extra noise.

Variability of dwarf and giant stars has been measured by
the Geneva group and the Hipparcos mission (Grenon 1993;
Eyer & Grenon 1997). Crudely, the result can be described as:

– no detected variability for 90% of dwarfs;
– 10% of dwarfs have 1.4× 10−2 variability rms;
– 98% of giants have, at most, 2× 10−3 variability rms;
– 2% of giants have, at most, 5× 10−2 variability rms.

These variabilities have been measured on timescales of one to
few months whereas transit search by COROT is mostly con-
cerned with timescales of 15 hours or less. In the absence of
information at proper timescales, the latter is derived from the
former using the frequency power spectral density of the solar
variability (DIARAD/SOHO, Batalha 2001). Fortunately, this
scaling is not very sensitive to the exact frequencies selected.
Typically, a 0.16 scaling factor is found from longer (months)
to shorter (hours) timescales.

The fraction fBG of the BG star flux included in the target
mask depends on the relative orientations of the target mask
and the BG star PSF, and on the distancer between their pho-
tocenters. Once averaged over all relative orientations,fBG is
a decreasing function with half maximum atr = 3.6 px for a
85 px mask (Fig. 7). A Monte-Carlo simulation is performed
for every bin of the target star magnitudeV, using the BG stel-
lar densities provided by the Besanc¸on model and the above
variability laws. Thus, we compute histograms of the num-
ber of target stars affected by variable BG stars vs. the stan-
dard deviationσBG of this extra variability noise. This ef-
fect is considered as perturbing significantly the detection if it
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increases the standard deviation of the total noise by 20%, i.e.
σ′n = 1.2σn orσBG = 0.66σn as all sources of noise are uncor-
related. For instance, the extra variability would prevent the de-
tection of a planet with a radiusRP = 1.5R⊕ orbiting a K2 star
at ar = 0.05 AU if σBG > 1.02 (RP/R?)2 Ne (Eq. (2)).

For every bin of magnitude, the number of target stars for
which BG stars induce such a level of extra noise is deduced
from the histograms of the Monte-Carlo simulation. The frac-
tion of lost detections is obtained by dividing the number of
polluted targets by their total number. Then a weighted av-
erage is calculated over the different bins, with the expected
number of detections as a weight. The loss amounts to 13%
for RP = 1.5R⊕ and 10% forRP = 3R⊕. This fraction seems to
vary slowly with the mask size: for a smaller mask with 60 px,
the loss becomes respectively 11% and 8.5%. For mask sizes
to be used by COROT, it is approximatively proportional to the
square root of the number of pixels in the mask.

As a conclusion,the extra variability induced by BG stars is
a systematic effect that causes a loss of≈10%of the detections.
This impact, although limited, is not negligible.

5.3. Background eclipsing binaries

Most of the time, eclipsing binaries are readily distinguished
from transiting planets by the fact that they lead to two tran-
sits of unequal depth, both lasting longer than expected for
a planet. Low amplitude grazing transits of (almost) identical
stellar companions may be distinguished from a unique tran-
siting planet with half the revolution period thanks to the char-
acteristic V shape of grazing transits as opposed to a nearly
flat shape for planets (e.g. Borucki et al. 2001). LowS/N can-
didates for which this criterion could not be applied would be
the subject of complementary spectroscopic observations for a
definitive classification.

A tricky case happens when a partly overlapping BG star
(but not the foreground one) is an eclipsing binary of identical
components or features only primary transits because the com-
panion is too faint. It may then mimic a planetary transit around
the foreground star. If the magnitude of the foreground star is
V ≤ 14, then a color discrimination could be done: only if the
superposition of both PSFs is almost perfect, spurious transits
due to the BG star would not be present in all color channels.
Cases whereV > 14 are more difficult. At the beginning of ev-
ery 150 day observation of a given field, it is planned to make a
long exposure (typically a couple of hours) to select the target
stars and to define their corresponding aperture masks. This
exposure will allow us to detect potential polluting BG stars.
For every planet candidate orbiting a star potentially polluted,
complementary spectroscopic observations would have to be
conducted as well.

6. Conclusion

With these simulations, we have shown that COROT has the
capacity to detect numerous exoplanets, not only Jupiter and
Uranus-class ones, but also hot terrestrial planets, if they ex-
ist. Hot terrestrial planets should be mainly gathered around
14–15th magnitude K2–M2 stars, Uranus-class planets around

15th magnitude G2 stars and giant ones around 15–16th magni-
tude F7–G2 stars. The number of detections increases with the
magnitude of the parent star up toV = 16, thus reflecting the
original stellar distribution. However, only hot and frequently
transiting planets may be found around faint stars.

Besides, we have evaluated the impact of a high stellar vari-
ability noise, and of the crowding effect. If all star variabili-
ties were to be orders of magnitude above the Sun level, (an
unlikely situation), no terrestrial planet could be within reach
(apart maybe from the use of the color information). Finally,
detection estimates must take into account the crowding effect
that may cause a loss of about 10% of the detections by induc-
ing an extra variability noise.

As a final remark, let us point out that COROT will bring
the first data about the abundances and the orbital distribu-
tions of Uranus-class to terrestrial exoplanets. These constitute
key information for the ambitious followers like Darwin (L´eger
et al. 1996; Fridlund et al. 2000) and NASA’s Terrestrial Planet
Finder (Beichmann et al. 1999).
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Bordé, P., Rouan, D., & L´eger, A. 2001, C. R. Acad. Sci. Paris, s´erie
IV, 1

Bordé, P., Léger, A., Rouan, D., & Cameron, A. C. 2003, A&A,
submitted

Borucki, W., & Summers, A. 1984, Icarus, 58, 121
Borucki, W., Caldwell, D., Koch, D. G., et al. 2001, PASP, 113, 439
Brown, T. M., Charbonneau, D., Gilliland, R. L., Noyes, R. W., &

Burrows, A. 2001, ApJ, 552, 699
Charbonneau, D., Brown, T. M., Latham, D. W., & Mayor, M. 1999,

ApJ, 529, L45
Epchtein, N., de Batz, B., Capoani, L., et al. 1997, The Messenger,

March, 27
Epchtein, N., Deul, E., Derriere, S., et al. 1999, A&A, 349, 236
Eyer, L., & Grenon, M. 1997, ESA Hipparcos Symp. at Venice, ESA

SP-402, 467
Favata, F., Roxburgh, I., & Christensen-Dalsgaard, J. 2000,

Eddington, Assessment Study Report, ESA-SCI(2000)8
Franck, S., Block, A., von Bloh, W., et al. 2000, Planet Space Sci., 48,

1099
Fridlund, M., Volonte, S., Laurance, R., et al. 2000, Darwin infrared

space interferometer, Concept and feasibility study report, ESA-
SCI(2000)12



1144 P. Bord´e et al.: Exoplanet detection capability of the COROT space mission
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