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Transit accessibles depuis le sol



Transit accessibles depuis le sol

Fig. 10.— Transits of two different super-Earths, GJ 1214b (left) and CoRoT-7b (right). The planets are approximately the same size,
but because GJ 1214b orbits a small star (spectral type M4.5V) its transit depth is much larger than that of CoRoT-7b, which orbits a
larger star (G9V). References: Charbonneau et al. (2009), Leger et al. (2009).

Fig. 11.— The combined 8 µm brightness of the K star HD 189733 and its giant planet, over a 33 hr interval including a transit and an
occultation. The bottom panel shows the same data as the top panel but with a restricted vertical scale to highlight the gradual rise in
brightness as the planet’s dayside comes into view. The amplitude of this variation gives the temperature contrast between the dayside
(estimated as 1211 ± 11 K) and the nightside (973 ± 33 K). From Knutson et al. (2007b).
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K2-29 b
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Exemple de collaboration 
pro/am
Détection d’un transit d’une nouvelle planète en transit 
issue du sondage K2. Observations contemporaine avec 
les instruments SOPHIE sur le T193cm de l’Observatoire 
de Haute-Provence et HARPS-N sur le TNG à La Palma.
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ABSTRACT

In the present paper we report the discovery of a new hot Jupiter, K2-29 b, first detected by the Super-WASP
observatory and then by the K2 space mission during its campaign 4. The planet has a period of 3.25 days, a mass
of 0.73 ± 0.04M♃, and a radius of 1.19 ± 0.02 R♃. The host star is a relatively bright (V = 12.5) G7 dwarf with a
nearby K5V companion. Based on stellar rotation and the abundance of lithium, we find that the system might be
as young as ~450Myr. The observation of the Rossiter–McLaughlin effect shows that the planet is aligned with
respect to the stellar spin. Given the deep transit (20 mmag), the magnitude of the star and the presence of a nearby
stellar companion, the planet is a good target for both space- and ground-based transmission spectroscopy, in
particular in the near-infrared where both stars are relatively bright.

Key words: planets and satellites: detection – stars: individual (EPIC21189792) – techniques: high angular
resolution – techniques: photometric – techniques: radial velocities – techniques: spectroscopic

1. INTRODUCTION

While small exoplanets are currently the most searched-for
objects, giant planets are still interesting to characterize for two
main reasons: (1) there are still open questions that are not fully

understood, such as their formation and their inflation (see
Santerne et al. 2016, and references therein) and (2) they are
still the best targets for atmosphere characterization from space
(e.g., Stevenson et al. 2014) or from the ground (e.g., Croll

The Astrophysical Journal, 824:55 (10pp), 2016 June 10 doi:10.3847/0004-637X/824/1/55
© 2016. The American Astronomical Society. All rights reserved.
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Détection par observatoire MASCARA à La Palma
Caractérisation du transit par amateurs.

Publication en préparation.

Besoins difficiles à anticiper, grande réactivité nécessaire
Prochain alerte pour le 25 Novembre (à confirmer)

CONFIDENTIEL
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TESS : l’instrument

❖ Pixel de 21”

❖ FOV de 24º x 96º

❖ Orbite en résonance 2:1 avec la Lune

❖ run de 27 jours

❖ 13 secteurs Sud + 13 secteurs Nord

❖ Durée d’observation entre 27j et 351j



Magnitude des cibles TESS

9

Figure 6. The number of sectors that stars with detected
planets were observed for, with a sector having an observing
window of 27.4 days. More than half of planets are observed
for a single sector, with 10% being observed for 12 or 13
sectors.

about 10% of planets in our simulated sample orbit M-
dwarfs.
Figure 10 shows the distance to the planets that TESS

will find2. The closest planet in our simulation orbits
Lalande 21185, a star 2.5 pc away. We find 47 plan-
ets within 50 pc, and 236 within 100 pc, which doubles
and quadruples the number of transiting planets known
within 50 and 100 pc, respectively (Akeson et al. 2013).
The circumstellar habitable zone is a concept has been

popular since at least the 1950s (Strughold 1953; Shap-
ley 1953), and refers to the spherical shell around a star
where liquid water could be present on a planetary sur-
face. Kopparapu et al. (2013) provide models for an op-
timistic habitable zone with boundaries of recent Venus
and early Mars, which correspond to stellar fluxes of
1.78x and 0.32x the insolation Earth receives from the
Sun, respectively. Our simulation contains 71 planets
in the optimistic zone, of which 11 are smaller than 2
Earth-radii. All the habitable zone planets orbit M-
dwarfs.

3.1. Suitable targets for RV follow-up

2
Only about half of the targets in our sample have distances re-

ported in CTL version 6.1, our statistics are based on this sample.

Furthermore, a small number of the CTL reported distances are

unrealistically large. These issues have been fixed in CTL v6.2.

Figure 7. The ratio of stars observed to planets detected as
a function of the number of sectors a star is observed for. The
longer a star is observed for, the higher probability a planet
will be detected. Targets observed at 2-minute cadence are
shown in red, while blue are FFI targets. For 2-minute ca-
dence stars the average hit-rate is 0.61%, while including all
stars on the CTL drops this to 0.14%. While observing for a
longer baseline increases the number of planets, the increase
is not linear. For 2-minute cadence targets, an increase of
6x in observing baseline increased the hit-rate by a factor
of just 2.7. There are comparatively few planets in the 12
and 13 sector bins, so we show Poisson uncertainties on these
bars demonstrating that there is not a measurable di↵erence
between observing for 12 or 13 sectors.

Figure 8. Brightness of the planet host stars in the TESS
bandpass magnitude. The median brightness of stars with
planets found in 2-minute cadence data will be 10.4, with a
maximum range of 3.3–15.3. For planets found only in FFI
data, the median brightness is 11.3, and a maximum range
of 6.0–16.4.
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étoiles beaucoup plus brillantes que Kepler !!!



Besoins amateurs pour TESS

❖ 27 jours d’observation TESS = éphémérides peu précises !

❖ Besoin important d’observer les planètes & candidats TESS pour affiner les 
éphémérides

❖ Besoin de retrouver des transits de planète géante à longue période orbitale 
(P>13 jours) une fois leur orbite contrainte par vitesse radiale (e.g. SOPHIE / 
OHP).



ARIEL : caractérisation des atmosphères d’exoplanète Characterizing Atmospheres With 
Transmission Spectroscopy 

HST STIS transits of HD 209458b from 
290-1030 nm (Knutson et al. 2007a) 

Atmosphere 

Star 

Planet 

A good understanding of 
limb-darkening is crucial 
for determining the planet’s 
wavelength-dependent 
radius. 

Tir en 2028



ARIEL & ses 1000 planètes : besoin d’éphémérides précises
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Besoins amateurs pour ARIEL

❖ Observation des planètes géantes connues actuellement pour maintenir des 
éphémérides précises pour permettre à ARIEL d’observer ces planètes.

❖ 70% des planètes que ARIEL observera seront issues de TESS. Gros besoin 
d’éphémérides précises.

❖ Priorité aux planètes avec peu d’observations.



Une forte communauté française amateur !

❖ Sondage ouvert le 22 avril. 

❖ 61 62 réponses reçues !

❖ Beaucoup de télescopes de 
classe 30cm

❖ Une douzaine de télescopes 
40-60cm !

❖ 4 télescopes de classe 1m !



Structuration de la communauté amateur d’exoplanètes

❖ Liste de diffusion : exotransit@lam.fr  
Inscription à venir sous peu

❖ Ouverture d’un wiki pour centralisation des informations (présentations, 
tutoriels, choix des cibles, etc…)

❖ Grosse demande d’ateliers (théoriques) de perfectionnement et de tutoriels. 
À voir pour organiser cela lors des RCEs ?

❖ Organisation de webinar / mooc exoplanètes ?

❖ Besoin de stages pratiques (e.g. spectro OHP) ??

mailto:exotransit@lam.fr
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