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Fuclid mission
Overview

Sandrine Pires
CEA PariSaclay
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http://www.euclid-ec.org/

Credits Y Suclid

All the Riclid material shown here Is on behalf of and approved by the
Euclid consortium and ESA

For more information and proper credit to national space agencies and
funding organisations!:

Pictures and movie:



https://www.euclid-ec.org/
https://www.esa.int/Science_Exploration/Space_Science/Euclid

Standard cosmological model =

ordinary matter e, °@Ssa
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Cosmological paramaters :
O -current equntlon rate Big Bang
m - matter density
n - baryon density
m - dark energy density o .
. . Cosmic Microwave first stars and the peak of star and
. - matter denS|ty fluctuations Background (Planck) galaxies form galaxy formation: cosmic noon today
¢ -scale index of initial fluctuations o - — iy ) >
300 000 years  ~200 million years ~2 billion years 13.7 billion years time



Mapping the dark Universe with Euclud' &

WESA &smic Visioomediumclass missioprogram

two originalproposals (2007):
wDUNE (imagindrefregieret al.)
wWSPACE (spectroscofmattiet al.)

wBoth accepted and prged intoEuclid

wsimultaneously map the visible and dark matter
distribution overone-third of the sky
wusing galaxy redshifts and weak gravitational lensing

4 ] wlhe missioiwasselectedin 2011 andadoptedin 2012
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3D Galaxy Clustering

redshift
Eisenstein et al. (2005, SDSS)

Pezzottaet al. (2017, VIPERS)

large scale (~100 Mpc/h)

real space (1) redshift space (s)

o Kaiser effect:
- N I nal sque
50 150 i
Turnaround
Collapsing

Comoving Separation (h-! Mpc)
Baryonic Acoustic OscillatigBAO provides a cosmic standard ruler and is
sensitive to the expansion history

A

' 6

small scale (< 10Mpc/h ) line-of-sight

Redshift Space Distortion (R§irgvides constraints on the growth of struct



Li et al 2023 [HSC 3 Years

Weak Gravitational Lensi
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Massey et al. 2007 6

Gravitational lens
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A More than 2700 registered scientists;
EC Lead Y. Mellier

A 15 European countries + USA + Canada +
Japan

A Responsible for the two Euclid instruments
and the reduction and analysis of the data
(Science Ground Segment)
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Spacecraft

o

6

Satellite: ThalesleniaSpace
Payload (telescope): Airbidefenceand Space

Launch mass: 1988 kg
Propellant: 137 kg hydrazine, lasting 14 years
Data downlink: 4h / day, 820 Gbit

1.2mKorschtelescope in ofaxis configuration
Field of view 0.7 x 0.7 degrees

Simultaneous observations (dichroic beam
splitter)

V1= (optical imaging)

NISE (NIR imaging andlitlessspectroscopy)

1LY

Wﬁ
il

Euclid in Cannes / France, February 2023
Credit: ESA / M. Pedoussaut
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Twin widefield imagers and NIR spectrograph'

NISP

COSMOS

Euclid is the first panoramic space telescope ever: 10 deg? / day in the Wide survey
Euclid field = 0.54 deg? 11



VISnstrument

Cropper et al. 2024

EARLY COMMISSIONING TEST IMAGE, VIS INST
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NISP Intrument

Jahnke et al. 2024
EARLY COMMISSIONING TEST IMAGE, NISP INSTRUMENT

Credit : EC NISP team
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NISP Intrument ' Cucld

Jahnke et al. 2024 | A HE | L A |
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EARLY COMMISSIONING TEST IMAGE, NISP INSTRUMENT il R OUURH | RRNNH R N e !
| i
i

rl,

|




Euclidlaunch:1st July 2023

Eouclid

consortiom

Euclid launched on a Falcon 9 on 1st July 2023, from Cape Canaveral. (Credits: ESA, NASA & Space-X) 15




Euclid journey to L2

consorftiom
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- ~~
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Euclid will orbit the second Lagrange point (L2), 1.5 million kilometres from Earth in the opposite direction from the Sun. L2 is an equilibrium
point of the Sun-Earth system that follows the Earth around the Sun. In its orbit at L2, Euclid's sunshield can always block the light from
the Sun, Earth and Moon while pointing its telescope towards deep space, ensuring a high level of stability for its instruments.

~o .
3 -
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----------

Sun
s Euclid’s orbit -« -~
\\ around L2
\ N
- o ’\TE\ = ‘« "%
* * t\\L/’( \ L.Z‘
/; Ea \/

Launch (L)

L+2 days:

Euclid is on its way to L2
L+2 weeks:

Euclid cool-down is complete
L+4 weeks:

Euclid in orbit around L2

L+4 weeks:
Telescope aligned and all
instruments turned on

L+1-3 months:

Testing of scientific performance
and readiness for science

L+3 months:
Euclid begins its survey

Qedt:NASA




Couclid
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Early Release Observations (ERO)

Credits: ESA/Euclid/Euclid Consortium/NASA, image processing iiyuillandre(CEA ParSaclay, G.Anselmi 17




oordinated Release "Euclid on Sky," May 2024

Euclid Collaboration: Mellier et al., 2024, "Euclid. I. Overvie
of the Euclid mission”

Euclid Collaboration: Cropper et al., 2024, "Euclid. Il. The
u C I O n S y VIS Instrument”

Euclid Collaboration: Jahnke et al., 2024, "Euclid. lll. The
NISP Instrument"

Euclid Collaboration: Hormuth et al., 2024, "Euclid. IV. The
NISP calibration unit"

Fuclid Collaboration: Castander et al., 2024, "Euclid. V. Tie

9 dzcv) t 7\ ﬁ CV) 2 y. é_ 2 N\I:I 7\ dZY (’] h Flagship ualaxy mocl <atal>gue: a con pref<tisive

simulatior; for tie Euclid mission"

Cuillandre et al., 2024, "Euclid: Early Release Observations -
- Programme overview and pipeline for compact- and
diffuse-emission photometry"

Martin et al., 2024, "Euclid: Early Release Observations - A
glance at free-floating new-born planets in the o Orionis
cluster"”

Massari et al., 2024, "Euclid: Early Release Observations --
Unveiling the morphology of two Milky Way globular

A 10 papers on early release observations (ERO) clusters out to their periphery”

Hunt et al., 2024, "Euclid: Early Release Observations --
re S u It S Deep anatomy of nearby galaxies"

Saifollahi et al., 2024, "Euclid: Early Release Observations --
Globular clusters in the Fornax galaxy cluster, from dwarf
galaxies to the intracluster field"
Cuillandre et al., 2024, "Euclid: Early Release Observations -
- Overview of the Perseus cluster and analysis of its
luminosity and stellar mass functions"
Marleau et al., 2024, "Euclid: Early Release Observations --
Dwarf galaxies in the Perseus galaxy cluster"”
Kluge et al., 2024, "Euclid: Early Release Observations --
The intracluster light and intracluster globular clusters of

I - the Perseus cluster"”

s Atek et al., 2024, "Euclid: Early Release Observations -- A
- preview of the Euclid era through a magnifying lens"
Weaver et al., 2024, "Euclid: Early Release Observations --
NISP-only sources and the search for luminous z=6-8 18
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http://www.euclid-ec.org/science/publications/

Euclid reference survey Y €uclid

Euclid Wide Survey

A 14 000 deg

A 1.5 billion galaxies with
photometric redshif and shape
measurement (ng = 30
gal/arcmir?)

A 30 million of galaxies with
spectroscopic redshift

Euclid Deep Survey

A Expected galaxyemsity:
ng = 50 gal/arcmth

Yesrl Yeard Y Yeard YearS Yeors A 3 fields

A EDFN : 20 deg

A Duration:6 years survey A EDFS : 23 deg

A Euclid will observ&0deg/day of the Euclid Wide Survey A EDFF : 10 deg

A 12% of Euclid time is spent on Euclid Deep Survey

Mellier et al 2024
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Eculid Wide Survey In context
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