: unther H@kg.er, ESA Director of Science
ARTEL 2020 conferenee, ESTEC, 14.1.2020
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Nobel prize winners call the ISS
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2019 ey M Poe

CHEOPS / ESA, CH, et al. e

Great future for Exoplanets at ESA!

PLATO / ESA

|

,’/2.

2021

JWST/ NASA, ESA, CSA ARIEL / ESA
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How Stars and Planets are formed {cesa
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®Jupiter « Kepler Orrery V \\K\\ .
* Earth . ° @ By Ethan Kruse \&

* Mercury » @ethan_kruse

1250 § ' . . '. + >4000 planets!

1000 i1 %
Many large and
many hot

planets!

Y
750 Surface
of Venus

500
Mercury

250 ¥ Earth ' Many planet
Planet Equilibrium ) , systems

Temperature (K)
But real, solar-
like planetary
systems not yet
discovered.

This is the “holy
& grail” of the
© future exoplanet
@ . research (e.g.
. - with PLATO)
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Jupiter & Major Moons

0 Sl
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Trappist-1: Seven
temperate Earth-like

‘Q ¢ f @ . planets around a
—ii%‘/j’,} Jupiter-size red

s dwarf star at a

TRAPPIST-1 System

o distance of 40
Inner Solar System ||ght yearS

. 0 @

Mercury venus Earth

, ARIEL Conference | 14.1.2020 | Slide 9
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HST transmission speotroscopy of four TRAPPIST 1 planets \\\&m cSa

I TRAPPIST-1f

s (ppm)

(Ry/R.)? = (Ry/R.)ic

s (ppm)

o
%
3
@
>
o
(3
I
-
=
@
>
&

: ; . : 1L , , , , , 1 de Wit et al.
E i iy ' 7 ' ' ' ' ' 2018, Nature

Planets e, f, & g in the habitable zone in the TRAPPIST-1 system
No prominent near-IR spectral features, ruling out cloud-free H2-dominated atmospheres ford, e & f
High-altitude cloud & haze not expected in H2-rich atmospheres under these illumination conditions
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Habitability of Exoplanets: Are we zva!o.ne.?‘

Beware of strong X-ray radiation and inductive heating by very active star!

Discovering and studying a true Earth-like planet is still the “Holy Grail”.
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Hubble detects Water in the atmosphere of k2-18b

Voyager 1
13 billion miles 660 trillion miles

o

Alpha Centauri
(nearest star system)
* 25 trillion miles

JEdge of

Solar System
9 billion miles . NOT TO SCALE

Trappist-1 system
229 trillion miles




observatories

First discoveries of
exoplanets in the 1990s
opened up the field of
exoplanet research.
New innovations and
discoveries continue
to this day

Pioneering stellar
seismology and
exoplanet hunting
mission

1990

A targeted search for First step,
terrestrial and larger characterisation
planets in or near the of known Earth-
habitable zone of 3
wide variety of stars survey satellite exoplanets

First all-sky transit to-Neptune size

Launch (e

o Gesa

Probing the
composition of Studying exoplanet
exoplanet signatures in
atmospheres infrared light

Revealing exoplanets

Studying terrestrial
planets in orbits up Performing a chemical
to the habitable zone census of a large and
of Sun-like stars, diverse sample of
and characterising exoplanets by analysing
these stars their atmospheres

e Nasa  CASE

Dedicated exoplanet
missions

Exoplanet-sensitive
missions

through its all-sky survey
of the position, brightness
and motion of over one
billion stars

Detailed characterisation
of exoplanet atmospheres
through transit studies
and direct imaging




Density observations Atmospheric composition through ARIEL
' will clarify the degeneracy

K-26d

H/He

Water vapour
Atmosphere

Atmosphere

3 4 5678910 15 20 Same mean density — Different atmospheric signatures
m (Mg)
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ESA Solar System and Astrophysics Fleet { -€Sa

2 SOLAR SYSTEM EXPLORERS 2 COSMIC OBSERVERS

2328 7/2024 5/22 _ 3/2285%/22 12/126

= Great excitement for the Science Program in the next decade !
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Athena.

e

hot gas structiires

- .

supermassive black holes

. “Bringing sound to the cosmig

I gravitational wave ob

servation




{tesa

Spacel9+
|

1

We are very happy
about the outcome
of Spacel9+, with a
10% increase of the

XMM-Newton  Rosetta Herschel/Planck  Gaia BepiColombo  JUICE S cience b u d g et to
2 secure European

Hipparcg;.r | - Ieader5h|p |n d
| £ number of key
scientific areas.

-5

Spacel9 i
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