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Scientif
The characterisation of exoplanetary systems
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Scientific objectives

The characterisation of exoplanetary systems
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Scientific objectives

The characterisation of exoplanetary systems
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The characterisation of exoplanetary systems




Scientific

The characterisation of exoplanetary systems
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e Still degenerate o
. . . emi-major axis
® Direct imaging

EPIC 206011496 2017-08-14
IFS Y) band

e Always need a model

® [ransits

e Can do much better! b

M4-7 dwarf companion
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Scientif

Focus on systems with transiting exoplanets

PHOTOMETRY of stars hosting exoplanets in INTERFEROMETRY : 0

transit: PLATO, TESS, ... 1.0
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Scientific

Focus on systems with transiting exoplanets

VELOCIMETRY of exoplanets
in transit

PHOTOMETRY of stars hosting exoplanets in
transit: PLATO, TESS, ...

K=velocity
RV measurements: o 14fy amplitude;

mp, sin(i) = M* K

AF Transit light
F curve:
transit s T=transit

depth duration R..= R* X \/TD
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Radial velocity
(km/s)

:periodigity

o

Planet radius [Rearth)

=> Composition of exoplanets

Planet mass [Meartn]




Scientific

Focus on systems with transiting exoplanets

HD219134
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Scientific objectives

Transiting exoplanets systems

=> Composition of exoplanets

=> Understand the Fulton gap (photo-evaporation)

=> Terrestrial planets with host stars of different metallicities: elemental abundances of the
heavier elements correlated between planets and stars?

=> Evolution of exoplanets atmospheres (age) and orbital dynamics.

Other systems

e Obliquity measurement: remove the sin(i)

e Need high spectral resolution (resolve absorption lines = orientation of the stellar spin axis
projected on the sky plane)

e Planetary orbit from Gaia
- measure the relative angle between the stellar spin and the planetary angular momentum:
the obliquity.
e 51 Eri for imaging
* More generally, photocenter shift due to spots

® Limb-darkening (2 stars) determination, to compare with LD in transit studies.
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Scientific objectives

Transiting exoplanets systems mainly

e Stellar parameters

To be campared wikh

/X asteroseismic

Parama&ers when

Direct: M* R* p*

Possibte

Derived: ~

Benchmarles!

* Planetary parameters

. . by Composition
Direct: M, Ry, pp — e
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Target selection

Transiting exoplanetary systems

* No 100% complete database

e All have their own characteristics (column names...)

e All include mistakes

Selection on

Thet
e Crossmatch of the 2 tables Mel’g ed . .
Declination _ ﬁ Flnal ||St
Check alternative names | t T
magV IS

Reject duplicates

l Reject errors
Exoplanets encyclopedia | / l
(exoplanet.eu) m—p | List 1

Reject.txt

NASA Exoplanet archive e | | St
(exoplanets.org) T \

Duplicates.txt

12 Direct update


http://exoplanets.org
http://exoplanets.org

Target

The sample

Priority O
Priority 1

42 with transiting exoplanets
3 detected by direct imaging
(for LD and imaging)

N
o

=
(S,

=
o

MagV <9
Ox > 0.1 mas

number of exoplanets in system

o
&)

Angular diameter (mas)

o
o

Number of stars

5 6 7 8

Magnitude V of stars

Number of stars

angular diameter

1.0 1.5
Angular diameter

Number of stars

2 3 4 5 6
Number of exoplanets in the system



Observation

Transiting exoplanetary systems

* Mainly diameters: 2x 6 telescopes with calibrated visibilities
* \/ery good precision required (1%)
e Small stars = high visibilities

e But in any case, the measurements, even if not very precise
(<2%), will be better than what is actually done (i.e. models).

6 =0.182 mas




Additional tools and data

For the program

e Parallaxes: distances (Gaia)  — already available
® Photometry: Fpo for Tes — to be computed in the SO1 program

e Transit +RV data (literature) — already available but need to be
checked

e Stellar models (isochrones)  — available
(mass comparison, age)

e Planetary models ? — availability? (For many stars)

e Gaia astrometry — check the targets

e Spectra from SPICA — check resolution
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Publication

Transiting exoplanetary systems

 Case by case papers (ex. 55 Cnc, HD219134) it a
deep analysis is possible

* Requires the use of planetary interior models
» Really depends on the SPICA results

e 1 general paper OR include the results in a general
SPICA paper at the end of the survey?

e To be discussed

16



DE LA COTE D'AZUR
Interferometric Survey UNIVERSITE COTE D'AZUR :-o5:

S ————_0f Stellar Parameters

= _

(()OBSE RVATOIRE

. . ¥
o . L \\@:" 5" ‘ IS_SP-'Meeti-ng - Nice, May 2023 ' P
- ‘ 2P, . : ‘ S | = | | ] | | | ;

. ol



