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Extra-solar planet population synthesis

initial conditions:

- distributions (probability of occurence) for
- disk mass
- disk lifetime
- abundance
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- distribution of semi-major axis
- distribution of masses
- fraction of hot/cold jupiters

formation model:

- extended core accretion scenario

- gaseous disk evolution
- disk of planetesimals
- planet migration
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Galactic model
Robin et al. (2003)

4 populations:
- spheroid
- thick and thin disks
- bulge
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Detection probability

Photometric detection

S/N — \/DT/P(Rplanet/Rstar)z/gtot > ST

Otot : noise

log Otot — 0216(V — 125) — 3.8
ST =12

Spectroscopic detection
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Planet evolution models

Models from Baraffe et al. (2008)

= mass and heavy elements
from formation model

= irradiation from a
Sun at 0.045 AU

= radius at 2 or 5 Gyr




|IRa01 and LRc0O1
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Detection probability

|) Formation model: only one planet per 5-star !

= detection probability OK for RV surveys

2) Target selection
2) Noise

3) Follow-up




Target selection

“ideal” target selection: brightest MS stars
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Target selection

“non-ideal” target selection: contamination by giants (50% LRc01,20% IRa01)
|5 transits
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= need huge contamination to prevent faint transits
= how to explain theV dependance !




Noise increased by factor 3
| | transits
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=> increase noise by factor 5 to have similar numbers !

= how to explain the V dependance !




Follow-up
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= origin of ERv (V) dependance ?
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Conclusions

e planet formation models begin to allow quantitative comparisons

with observation
- core accretion models can reproduce the diversity of the exoplanets
- compatible with RV data for G stars, with high KS values
- compatible with detection probability by RV (Hot Jupiters)

e comparing with IRa01 and LRc0O1 observations
- too many detections predicted (factor 3-4)
- lower mass planets are rare
- origin of the difference 7?7?77

e detection of transiting super-earth will constrain formation and
migration




