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The satellite CoRoT
discovered 36
exoplanets. 600

Bl candidates are still

o N
The Kepler mission
observed 530,000
stars, finding
2500 exoplanets
so far. Another
2500 candidates
await analysis.

The masses (with
respect to the Earth)
versus the yearlength 4,
(in terrestrial days) for
all known exoplanets aso.1
of February 2019. (data
from exoplanets.eu).

being examined.

The European satellite

Gaia, launched in 201 3,
will operate until 2022.
It will study the position
and motion of over one

billion stars with
exquisite precision.
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The first discoveries of exoplanets were
made from the ground with the radial
velocity method using high-precision
spectrographs. HD114762bwas the
first planet discovered, in1989. In
1992, 3 planets were found around a
pulsar. Then the number of detections
skyrocketed. As of 2019,over 800
planets and GOO multi-planet systems
have been found using this method.

In 2006 the French-ESA satellite
CoRoT was launched, followed in 2009
by the NASA Space Telescope Kepler.
Both used the transit method. CoRoT
was the first to detect a rocky planet.
Kepler discovered thousands of planets.
90 planets were found by microlensing,
and 100 planets were found by direct
imaging from Earth.

Gaia will provide astrometry and
proper motions for over 1 billion
stars. It should detect thousands of
new planets.

‘sq9bueq
quegsip yons yoesu 03 sanbluyoag uois
-indoud uo Buppiom Rpea.je aue sussubum

‘sabewl dn-ssoo a3eq 04 sqsue|doxa
4S24E3U 243 SpJemO] payoune|

2 |im s9q404d uE||2348494ul ‘Rlqissod
puy ‘sasue|d jo sdew pajieasp
23EL ||IM SU293L044493U] 2oedS
2bny ‘aungng queasip aJow syg uj
‘0502 Aq sasue|doxa uo 341 Jo subis
140999p 01 YSVYN 2e paubisap buiaq
aue (xaqeH “JI0ANT) 4233welp ul

wg L 03 g sadoosa|aq soedg abue
"BuibeLu 1.02.1p op osie |IIm LSMM

3y ‘poyasw qisueuq sy Aq sasued
29939p 04 payOUNE| 34 |IIM [Py

pue oaeld ‘LSMI ‘sdoayp Buipnou
sadoos|ag aqi)192€5 ‘sueqs ayg jo
suolgelea K110012A pue BuiBewul Kq
sgoue|doxs 10949p 04 yaaem sya wouy
2qeuado |1m sadooss|ag usqawelp
WO+ 03 Og ‘Sieak O | 3%8U 343 UM

Plato, the future
European exoplanet
hunter, to be launched
in 2026. It will
observe hundreds of
thousands of stars,
looking for planets
using the transit technique.

An artist’s impression
of the future European
Extremely Large
._\m_mmno_u@ which will
begin operation in Chile
in 2025. It will gather
13 times more light
than the largest existing telescopes and
produce images 16 times sharper than
those from the Hubble Space Telescope.

The hypertelescope
project by A. Labeyrie.
A future, very large
interferometer in
Space, for the

- cartography of
exoplanets with a resolution of 100 m.
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The first detections of exoplanets used
the effects of the planet onits star (see
opposite page), allowing the derivation
of many planetary properties.

* With dynamical methods, by
studying the variations of the radial
velocity of the star, we obtain the
size and eccentricity of the orbit, the
period of revolution and a lower limit
onthe mass of a planet. The true
value of the mass and the orbit
orientation are derived from the
change in position of the star with
respect to nearby stars (astrometry).
* With the transit method, we obtain
the size of the planet from the depth of
the light curve during the eclipse and the
period of revolution from the time
between eclipses.

* With microlensing we obtain the
mass of the planet and its distance to
the star.
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The idea that ‘other worlds’ can exist
beyond our Solar System was suggested
by the Greek 1::0&01:W1 mwo:ur_«.m, 2,300
years ago.

In 1584 the philosopher Giordano Bruno
argued that stars are suns, just like ours.
In the XVII*™" and XVIII* centuries, many
scientists and philosophers, such as Charles
Huygens and Immanuel Kant, further
developed the concept of other worlds.

A drawing ||
representing ‘the
plurality of worlds’ as
imagined WV\ the

m_\_&_;m,\:\_& from a book
published in 1888 by Camille
Flammarion. It depicts a

grim discovering another

The first m:nnmw:_u.wm by astronomers to
detect planets around other stars were in
the late1930s, but until 1989 there were
only false alarms.
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An artist’s view of
51 Pegasib
a giant planet with a
‘year’ of only 4 days.

An artist’s view of
HD 114762 b,
the first

exoplanet to be
discovered, in
1989.

Anlimage of Jupiter
taken by the orbiter
Juno and processed
by citizen scientist
David Marriott.

An artist’s view
of Kepler-16b, a
planet orbiting
two stars.
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The Universe in my pocket No. &

This booklet was writtenin 2019 by Jean
Schneider and Grazyna Stasitiska from
Paris Observatory (France).

E E Tolearn more about this

series and about the topics
13&@&3.’.\& inthis booklet,
please visit
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There are about 100,000,000,000
stars in our Galaxy, the Milky Way.
How many exoplanets — planets
outside of the Solar System —do we
expect to exist? Why are some
stars surrounded by planets? How
diverse are planetary systems?
Does this diversity tell us something
about the process of planet
formation? These are some of the
many questions that motivate the
study of exoplanets.

Some exoplanets may have the
necessary physical conditions
(amount and quality of light from the
star, temperature, atmospheric
composition) for the existence of
complex organic chemistry and
perhaps for the development of Life
(which may be quite different from
Life on Earth).



