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Extrasolar Planets: A Domain of Research Still in
Its Infancy

Looking back on the last twenty years of amazing discoveries in that new domain of astrophysics , what
did we learn ? We have a first idea of the incredible diversity of planetary systems. We already have first
estimates of the occurrence rate of planets in a fair domain of periods, planetary masses, correlation be-
tween occurrence rate and host star metallicity. We also have many multiplanetary systems with planets
belonging to resonant dynamical systems. For several planets we can estimate the bulk density thanks to
the combined Doppler and photometric data of transiting planets.

This short inventory could give the impression that most of first order characteristics of planetary sys-
tems have already been discovered or understood. This is far of my own feeling.

We only begin to have low resolution spectra of planetary atmospheres thanks to measurements done
on existing 8-m class telescope or in space with the HST or Spitzer satellites. The coming soon 20-40 m
class telescopes or JWST will offer unique opportunities to considerably enlarge the number of planets
with spectra determined by transit spectroscopy.

With all the recently commissioned imagers on large telescopes, the era of planetary imagery is in front
of us. Here in Japan, I do not have to emphasize the outstanding contribution of ALMA in our under-
standing of planetary formation.

The synergy between planetary transits and Doppler spectroscopy permits the determination of the
bulk density of exoplanets. The observed radii-mass relation for low mass planets seems indicate that

rocky planets exist with masses as large as 5 Earth-mass.
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Already the harvest of ground-based experiments (HAT, WASP,---) and space missions (COROT,
Spitzer, Kepler) is exceptional. But looking in the literature you can immediately notice that most de-
tailed studies concern a quite limited sample of bright stars hosting planets.

This situation should drastically change on the coming decade with space missions focused on detec-
tion and/or characterization of low mass planets orbiting bright stars of the solar vicinity . At least four
space missions will contribute to that search: TESS, CHEOPS, JWST, PLATO. In addition, the GAIA
astrometric mission should reveal a huge number of gaseous giant planets. The need for radial velocity
follow-up of all the interesting targets detected by these instruments will be huge. The role of precise
Doppler measurements using large telescope is certainly not at an end.

Obviously part of that scientific agenda will be devoted to the search of signatures of life on rocky plan-
ets located in the habitable zone of solar-type stars. In advance of the future experiments having the sen-
sitivity to get spectra of these very tiny planets, we must establish a list of interesting targets hosted by
bright stars.

And we do not have to forget the «unexpected». Ten years ago, doing Rossiter-MacLaughlin measure-
ments, who anticipated the existence of retrograde orbits of some hot-jupiters or with very inclined pro-
grade planetary orbits? A challenge for the orbital evolution of these planets on tight orbits.

This list is certainly not exhaustive and only concerns a few observational questions or opportunities.
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