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introduction Coret

fact sheet
» planetary parameters » orbital parameters
» mass: 0.85 £ 0.20 Myypiter » P:2.850522 + 0.000076 d
» radius: 0.90 % 0.16 Ryupiter » a: 0.0386 + 0.0059 AU
» density: 1.454+0.74 gcm—3 » K:125+£17 ms™!
» logg: 3.42 +0.19 (cgs) » i1 87.3+27°
» stellar parameters > €:0.082 4 0.081

v

mass: 0.97 4+ 0.14 Mgy,
radius: 0.90 + 0.12 Rgun
Teff: 5260 4+ 100K

log g: 4.52 + 0.19 (cgs)
age: 1 — 8 Gyr
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CoRoT-29b: the asymmetry of the transit

the CoRoT observations
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CoRoT-29b: the asymmetry of the transit

the CoRoT observations
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CoRoT-29b: the asymmetry of the transit (oret
the CoRoT observations
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CoRoT-29b: the asymmetry of the transit

confirmation from ground-based observations
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CoRoT-29b: the asymmetry of the transit (oret

confirmation from ground-based observations

» the transit is significantly asymmetric
» confirmed from ground
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CoRoT-29b: the origin of the asymmetry (oret

the planet

» tidal distortion of the planet

_k2 . _QzRg. _ Ro ® Mp
J2—§(Qr—Qt)v ar = GM, gt = —3 (;) (Vs) (1)

see Ragozzine & Wolf (2009); Leconte et al. (2011)
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CoRoT-29b: the origin of the asymmetry (oret

the planet

» tidal distortion of the planet
_ ke C A — QzRg. _ Rp : Mp
J2—§(Qr—Qt)v ar= GM, gr= -3 (;) (Vs) (1)

see Ragozzine & Wolf (2009); Leconte et al. (2011)
» disk
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CoRoT-29b: the origin of the asymmetry (oret

the planet

» tidal distortion of the planet

_k2 . _QzRg. _ Ro ® Mp
Jz—g(Qr—Qt)v ar = GM, gt = —3 (;) (Vs) (1)

see Ragozzine & Wolf (2009); Leconte et al. (2011)
» disk
> rings, moons. ..
discarded by the data
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CoRoT-29b: the origin of the asymmetry

stellar spots
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CoRoT-29b: the origin of the asymmetry (oret

stellar spots
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CoRoT-29b: the origin of the asymmetry Ceret

stellar spots
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FIG. 13.—The average Doppler image of V410 Tau shown in stereographic

0.0,0.25, 0.50, and 0.75). All pixels with

a temperature less than 500 K below the photospheric value are shown as
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CoRoT-29b: the origin of the asymmetry (oret

stellar spots

v

the spot scenario is ad hoc

stability over 1 yr required (ground-based observations)
polar spot (and misaligned orbit)

slow rotating, main sequence star
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CoRoT-29b: the origin of the asymmetry (oret

stellar spots
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the spot scenario is ad hoc

stability over 1 yr required (ground-based observations)
polar spot (and misaligned orbit)
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CoRoT-29b: the origin of the asymmetry (oret
gravity darkening
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CoRoT-29b: the origin of the asymmetry Ceret

gravity darkening

Figure 1. Schematic showing transit geometry along with some of the parame-
ters referred to in the text such as planet orbit azimuth o, transit impact parameter
b, stellar obliquity g, stellar rotation rate €, equatorial radius Req, and polar
radius Ryp.

# Barnes (2009) Ap
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CoRoT-29b: the origin of the asymmetry (oret

gravity darkening
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CoRoT-29b: the origin of the asymmetry (oret

gravity darkening

» effective gravitational potential

M, Rieq \2 , .
v-_G (1—J2( ’q> Pg(smb)>—%thzF{Z(b)coszb (2)

R(b) R(b)

(see, for example, Zahn et al. 2010)
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CoRoT-29b: the origin of the asymmetry (oret

gravity darkening

» effective gravitational potential

M, Rieq \2 , .
v-_G (1—J2( ’q> Pg(smb)>—%thzF{Z(b)coszb (2)

R(b) R(b)

(see, for example, Zahn et al. 2010)
» J, =0.028 +£0.019
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CoRoT-29b: the origin of the asymmetry (oret

gravity darkening

» effective gravitational potential

R(b) R(b)

M, Reeq \% b i
v-_8 (1 — ( ,q> P»(sin b)> - %thzﬁ’z(b) cos’b  (2)

(see, for example, Zahn et al. 2010)
» J, =0.028 +£0.019
» J3 =(1.7+£0.4)-1077 (Lang 1999)
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CoRoT-29b: the origin of the asymmetry (oret

gravity darkening

» effective gravitational potential

R(b) R(b)

M, Reeq \% b i
v-_8 (1 — ( 4) P»(sin b)> - %thzﬁ’z(b) cos’b  (2)

(see, for example, Zahn et al. 2010)
» J, =0.028 +£0.019
» J3 =(1.7+£0.4)-1077 (Lang 1999)
» WASP-33 J, = 3.8- 10~ (lorio 2011)
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CoRoT-29b: the origin of the asymmetry (oret

gravity darkening

» effective gravitational potential

- GMS Rs,eq 2 . 1 2 2 2

V= ~Rb) (1 — b (R(b)) P(sin b)> - EQ“” R“(b)cos“b (2)
(see, for example, Zahn et al. 2010)

» J, =0.028 +£0.019

» J3 =(1.7+£0.4)-1077 (Lang 1999)

» WASP-33 J, = 3.8 - 10~ (lorio 2011)

» star has solar radius and is not rotating fast
(vsini=35+05kms™")

= 3




CoRoT-29b: the origin of the asymmetry

gravity darkening
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CoRoT-29b: the origin of the asymmetry (oret

gravity darkening
» planetary orbit is misaligned
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CoRoT-29b: the origin of the asymmetry (oret

gravity darkening
» planetary orbit is misaligned
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by way of conclusion PLATO 2.0

open questions

» what is the origin of the stellar asymmetry?

» how to conciliate J> and k, theory and observations?
» what is the age of the star?

» fundamental to study the tidal evolution

» have we missed something?




PLATO 2.0
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CoRoT-29b PLATO 2.0

contamination
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CoRoT-29b PLATO 2.0

raw light curve
A

104 [ ]

0.96 - 4
4210 4230 4250 4270 4290

0.96 512s sqmplinq 0.96 32s sarppling

0.2 00 0.2 04 06 0.8 -0.2 04 06 0.8 Eolie 25 /30
o . . bi & San Fermin




CoRoT-29b PLATO 2.0

raw light curve
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CoRoT-29b PLATO 2.0

raw light curve
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CoRoT-28b

fact sheet

» planetary parameters

» mass: 0.484 £ 0.087 Myypiter
radius: 0.955 + 0.066 Rjypiter
density: 0.60 +0.27 gcm—3
logg: 3.12 £ 0.14 (cgs)

» stellar parameters

» mass: 1.01 £ 0.14 Mg,
» radius: 1.78 £ 0.11 Rgyn
> Ter: 5150 £ 100K

» logg: 3.94 +0.12 (cgs)
» age: 12.0 £ 1.5 Gyr

» G8/9IV

v

v

v

= 3

PLATO 2.0

» orbital parameters

Density [a/cm’]

» P:5.20866 +0.00034 d
» a: 0.0603 &= 0.0050 AU
» K:56.4+49ms™’

» i:88.140.8°

» e:0.047 +0.038




CoRoT-28b PLATO 2.0

tidal interactions

rotational
period

today:
~40 days

standard
evolution

observations

evolutionary path measured:

of CoRoT-297 ~20 days
time
11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 I
engulfment of inner planet and circularization of orbit of outer planet,
spinning-up of the star no large tidal interaction with star
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CoRoT-28b

tidal interactions

semi major axis (AU)

rotation period (days)
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