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How to submit a GO proposal to CHEOPS ?

More targets:

d|,

fill g miild

Space-based ultra-
high-precision

hotometry :
30% science

observmg time dedicated to the

GO Programme

peer-review
of proposals

Zero-installation,

target visibility checker
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Outline

 CHEOPS Mission — 5 years in orbit
» Spacecraft and instruments

> Science highlights

* What is in CHEOPS for you?

* Questions?
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First ESA “S”- class Mission (CHaracterising ExOPlanet Satellite)

Eesa
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Eesa

European Space Agency
Agence spatiale européenne

Launching state
Mission architect
Launch services
Platform procurement
CCD procurement
Space Debris Service
Guest Observers (GO)
programme

Spacecraft platform

with
Shared lead
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* (CHEOPS

Consortium

Mission concept
Instrument design,
manufacture, calibration
Spacecraft operations
Science operations
Guaranteed Time
Observations (GTO)
programme

CHEOPS instrument
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Orbit and Ground Stations

Eesa
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CHEOPS Instrument Overview
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» Uses a single, frame-transfer, back-illuminated CCD
detector from Teledyne with 1024 x 1024 pixels and a pixel
pitch of 13 um.
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« CCD is mounted in the focal plane of a 32 cm diameter, /8,
on-axis Ritchey-Chrétien telescope.

e
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« Passively cooled to 233 K, with a thermal stability of 10 mK. Wavelength [nm]

« Stray light, primarily from the Earth, is minimized by baffling
the telescope.

radiator
primary baffle secondary baffle focal plane module '\
\ | vanes

‘ \

internal baffleb‘u.

* Cleanliness and contamination requirements necessitate a
light and dust-tight cover.

« The detector, support electronics, telescope, back-end
optics, instrument computer, and thermal regulation
hardware are collectively known as the CHEOPS
Instrument System (CIS).

/ . primary mirror
secondary mirror telescope structure

Fortier, A., et al.: A&A, 687, A302 (2024)
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Garai et al., A&A 674 (2023), Osborn et al. MNRAS 523 (2023),

Science Highlights - 1 Tuson et al. MNRAS 523 (2023), Ulmer-Moll A&A 674 (2023)
CHEOPS EXPLORES MYSTERIOUS WARM MINI-NEPTUNES @esa

ESA's Cheops confirmed the existence of four warm exoplanets with sizes between Earth and Neptune, orbiting

their stars closer than Mercury our Sun. These so-called mini-Neptunes are unlike any planet in our Solar > Internal structure possibilities
System and provide a ‘'missing link' that is not yet understood. Mini-Neptunes are among the most common of mini-Neptunes

types of planets known, and astronomers are starting to find more and more orbiting bright stars.

Time (BJD -2459522.5)

Iron core

= Transit model
® CHEOPS detrended Rocky mantle

Example star Hot Jupiter example

~1000 °C Hydrogen
atmosphere
D Outgassed-envelope
HD 15906 \'\" Mini-Neptune (1] p
257 °C Iron core

Rocky mantle

Water outer layer

s Mini-Neptune
HD 22946 '-_(/. 277 oC P Hydrogen and
e i helium-rich
atmosphere
e | - ebula-captured envelope
: e eptune-size
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Lower temperature Rocky mantle

Water outer layer

= ¥ Mini-Neptune ;
HIP 9618 ) 217 °C Massive
e ——— - water vapor
——————1— atmosphere
| - . S SR SR Water-dominated
o ———== Mercury
Sun B O [ESe———— 777,,77—7'“. 167 °C
»
10 20 30 40 50 60 70 80 orbit in days
#CHEOPS Stars and planets not to scale
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Science Highlights - 2

ESA'S CHEOPS HELPS UNLOCK RARE SIX-PLANET SYSTEM

An uncommon family of six

exoplanets has been unlocked with

the help of ESA's Cheops mission.
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The six planets orbit their central
star HD 110067 in a harmonic
rhythm with planets aligning every
few orbits.

HCHEOPS

Luque, R. et al., Nature 623, 932-937 (2023), and others
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Relative flux (ppt) Relative flux (ppt)

g Planet b completes six orbits
while planet g does one

-03 -02 -041 0 0.1 0.2 -03 -02 -0.1 0 0.1 02 -03 -02 -0.1 0 0.1 0.2

Orbital phase Orbital phase Orbital phase

Planet e completes four orbits
while planet f does three

e C

SN Planet ¢ completes three orbits

. . : £ - while planet d does two
Orbital period predicted and d

confirmed by Cheops

All planets are smaller than Neptune
and have large atmospheres

*Star and planets not to scale




Science Highlights — 3:

te (day™ 907
Close-in planet induces flares on its host star e

| Eesa

llin, E. et al., Nature 643, 645-648 (2025)

mJ 0'3.6 HIP 67522 b

HIP 67522 b orbits close to its host star o / // - 03.
HIP 67522, inside the star's large . ==l .. Where the waves meet the star's surface,
and powerful magnetic field \

Expected flare rate they trigger the release of a flare of light

HIP 67522 b (

HIP 67522

02. ‘
The planet stores magnetic energy as

it orbits the star, and sends this back as
waves along the star's magnetic field lines




More science @

https://www.esa.int/Science Exploration/Space_Science/Cheops

Clingy planets can
trigger own doom,
suspect Cheops and
TESS

SCIENCE & EXPLORATION

ESA's Cheops finds an
unexpected ring around
dwarf planet Q...

SCIENCE & EXPLORATION

First 'glory’ on hellish
distant world?

SCIENCE & EXPLORATION

Artist impression of
planet WASP-103b and
its host star

11/01/2022 3908 41
VIEWS LIKES

SCIENCE & EXPLORATION

ESA's Cheops helps
unlock rare six-planet
system

' o

WASF-103b

SCIENCE & EXPLORATION

Cheops reveals a rugby
ball-shaped exoplanet

11/01/2022 3487 27
VIEWS LIKES

T
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SCIENCE & EXPLORATION

Cheops shows
scorching exoplanet
acts like a mirror

S
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SCIENCE & EIPLORATIOI;’

ESA's new and future
exoplanet missions

0711212021 - 11138 128
VIEWS LIKES

® | I
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SCIENCE & EXPLORATION

Cheops explores
mysterious warm mini-
Neptunes

08/06/2023 5703 102
VIEWS LIKES

SCIENCE & EXPLORATION

Exoplanet system
artwork

07/12/2021 3375 138
VIEWS LIKES
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SCIENCE & EXPLORATION

ESA's exoplanet
missions

VIDEO 00:03:00
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SCIENCE & EXPLORATION —

Cheops: the science
begins
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Changes in operations set up —

+  The Sun Exclusion Angle ( ) reduced from 120° to

The satellite’s operational performance remains intact

. exoplanets and exoplanetary candidates

Increased visibility window for old targets

&
,,,,,,,,,, M T % \"
\\\\\ S ; co
*  Overlap with the
| . N \ ‘ increased: 17% —
1 | [ / / ¢ - Overlap with the
\ | / / ‘ increased: 32% —
\ ) broader synergy possibilities
.
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First of an ESA Exoplanet Trilogy

A targeted search for

terrestrial and larger

planets in or near the
habitable zone of a
wide variety of stars

observatories

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

to this day

1990

Pioneering stellar
seismology and
exoplanet hunting

[WES

First all-sky transit
survey satellite

Performing a chemical

census of a large and
diverse sample of

exoplanets by analysing
their atmospheres

Studying terrestrial
planets in orbits up
to the habitable zone
of Sun-like stars,
and characterising
these stars

First step,
characterisation
of known Earth-
to-Neptune size
exoplanets

£ @esa P
2003 2013 DedicTad ie:))::)splanet
O—® OO @& ------- @ - ---
2009 2018 2019 Exopl;rti:tsfii(;zsnlve
Webb
i @esa @

Launch

Image:

-1 4 -

Probing the
composition of
exoplanet

atmospheres

ESA

Studying exoplanet
signatures in
infrared light

Revealing exoplanets
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

- K
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Science Case esa

1500 » g 2

l4s0 . G) 486D Unocculted Starspots Simultaneous observations:

1460 £ Interpretations +—+ H,0-rich Atmosphere »  Example of super-Earth GJ 486b studied with

NIRSpec G395H

1440 & JWST
E 1420 | || + High-profile science (NASA media release,
2 1400 \‘kf"; { worldwide coverage)
= 1380 i, | ‘ | T +  Simultaneous CHEOPS observations could have
§ 1360 L | " broken this degeneracy and given the full picture
e 1340 I, W 8 "“-i“'“ u -nM il « CHEOPS will help HST and JWST to reach full
'(7') . ‘ | 4 a
N 1320 BY L e ops | | f potential
I‘_S 1300 E (400 -1000 nm)

1280

JWST

1260 (2.8 - 5.2um)

1240

1220711[llllllllllllllllllllllllllllllllllllll]lllllr

05 1 2 3 4 5
Wavelength (um) . Moran et al. 2023, ApJL, Volume 948, Issue 1, doi: 10.3647/2041-6213/acchic
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Crucial Synergistic Role in the Present & Future
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NOMINAL EXTENDED .
MISSION MISSION#1 o
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Crucial Synergistic Role in the Present & Future
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How to submit a GO proposal to CHEOPS ?

More targets:

d|,

fill g miild

Space-based ultra-
high-precision

hotometry :
30% science

observmg time dedicated to the

GO Programme

peer-review
of proposals

Zero-installation,

target visibility checker
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Thanks for your attention!
Any questions?
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In-flight performance remains high Eesa

Ageing as expected: hot pixels,
charge transfer inefficiency, and
sensitivity decrease

Well identified by Monitoring &
Characterisation programme

In line with scientific requirements
for targets with Gmag<11.5; new
public pipeline addresses
Gmag>11.5

Modelling of systematics is key for
high quality of science data (e.g.,
via Data Reduction Pipeline)

Fortier et al. (2024, A&A, doi:10.1051/0004-6361/202348576)
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