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FROM THE STAR TO THE TRANSITING
EXOPLANET:
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Mode 3T

Basics of interferometry

- Contrast of fringes (V?)
= TF of the surface brightness distribution of
Mthe star

Directly linked to the stellar angular diameter

Uniform disk:

Squared Visibility

Byp = 0.5 mas

T L T T

1x10° 2x10° 3x10° 4x10°
Spatial Frequency (1/rad)




Stellar radius and effective
temperature
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HD219134
Ligi et al., in prep.
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Stellar density from transit light , o
curve

3rd Kepler law

P2 613 613

Y

472 G(My+M,)  GM;

Measure of stellar density

(Maxted et al. 2015, Seager & Mallén-Ornelas 2003)
P/T3 = (m?G/3)
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Stellar density from transit light , o
curve

3rd Kepler law

P2 613 613

Y

472 G(My+M,)  GM;

Measure of stellar density

(Maxted et al. 2015, Seager & Mallén-Ornelas 2003)
P/T3 = (m?G/3)

Measure of stellar mass =(41t/3)R 3

\ interferometry
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Stellar density from transit light , .
c u rve ":....

-

T T Model-independent parameters

Measure of stellar mass =(41t/3)R 3

\ interferometry
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R.

PDF
R, = 1.94740.038 R

M, = 8.59%0.43 M, ool

Re [Re]

Joint PDF
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R.

Atmosphere thickness
= 3% of R,

-> not a good target for
transmission spectroscopy

-> chemistry of the interior
non necessarily carbon-rich
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The star: HD219134

1 AU 0.125 AU

Vogt et al. 2015

(S3 [E7T) I N N O N NN OO N G N A =S PN EOE



0 PDF
% = 0.7 T
.726+0.014 R, R oans
p*= 17 | — - /f’—---—I ;;;;
" 4:t0 @ O 7 E ///’/ xxxxxxxxx
22 Pe i 4 e ,/”::::: :::: o

—_—— E // /////:/’ ______ - ~ N E

O 73 = // //////’,//’::::"ss‘ ~ \\ A

Joint g ’ - . ’/’/’/////’ - -~ R S \| .

= / 7/ e —- - \ 3

- . — / s R / /3
-696:|:O.078 O E ll ,I I/ , I/I,/ / /’ )/ ///// /-, // ]

M@ x = I I' l ////////// // / % =

7»] & P v VN " . e 3

* = | \ \\ Vol Y \__,//,/ /////// // =

E \ \ \ VN T \—’////://////// ¢ ]

O = \ \ \\\\\~—":////// 7/ // =

’70 r \ N ~ s___——”’,/////// // .

- - -~ — - // 7 0

069 N z

- ____’,/ P ]

069 - ~ o //// E

1111111111 _ - .

Correlati
ion (Mx -Rx) = 0.46
0.5
0.6
. 0.7
0.8
. 0.9

R.

S -
SF 5
0

19




The two transting planets:

HD219134 b & C

3.5 4.0

PLANET B PLANET C

5.0

Planet ¢

Radius 1.50 £ 0.06 Re 1.41 £ 0.05 Re

Mass 4.27 £ 0.34 Mo 3.96 = 0.34 Mo

Density 1.27 £ 0.16 pe 1.41 £ 0.17 pe
Corr. (Mp-Rp) 0.22 0.23

Ligi et al.,
in prep.




The two transting planets:
HD219134 b & C

Planet c

£ 1.50

Ligi et al.,
in prep.
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The two transting planets:
HD219134 b & C

Three hypothesis:
» Different volatile content
« Different rock composition

 Different state of rock

Thinglink

Ligi et al.,
in prep.
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R.

The two transting planets:
HD219134 b & C

Three hypothesis:
« Different volatile content

« Different rock composition

» Different state of rock

o

One could be molten

Thinglink

N-body simulations

Ligi et al.,
in prep.
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Comparison with models

% Interferometry+transit 3
1.1F < Model =
1.0¢ % 3-6 % de différence
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55 Cnc HD219134

Ligi et al.,
in prep.
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« Exoplanets to study stars (M4, Rx, px)
* And exoplanetary systems in general N
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TESS e B Launch forseen
| | in 2026

Launched in 2018
Started with Southern hemisphere | ===

Launch forseen
for end 2019
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