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(a few whys and hows)

R. Scaramella (on behalf of Euclid Science Team

and E. Consortium)
(Euclid Consortium, old timer,

Mission Survey Scientist,
member of the EC Board and EST)

Lots of figures and material courtesy of: EC&ESA (SciRD,
CalWG, ECSURY, ESSWG, VIS, NISP, SWGs, OUs ...)

Book released in July 2011 (ESA web pages)
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Giga structures-years-pc-samples

Dark Energy
Accelerated Expansion
Afterglow Light
Pattern Dark Ages Development of
380,000 yrs. Galaxies, Planets, etc.

0
7

Al

Inflation

-

Fluctuations

1st Stars
about 400 million yrs.

Big Bang Expansion

13.7 billion years

FIGURE 2-5 The cosmic timeline, from inflation to the first stars and galaxies to the current universe. The
change in the vertical width represents the change in the rate of the expansion of the universe, from
exponential expansion during the epoch of inflation followed by long period of a slowing expansion
during which the galaxies and large scale structures formed through the force of gravity, to a recent
acceleration of the expansion over the last roughly billion years due to the mysterious dark energy.
Credit: NASA Wilkinson Microwave Anisotropy Probe Science Team.
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~ “precise” Cosmology

Open Questions in Cosmology
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(~15 billion years)
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Initial conditions (Inflation Physics) Large ignorance on

~95% of Universe
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New Worlds, New Horizons
in Astronomy and Astrophysics (Decadal Su rvey 201 O)

(Ground Projects — Large — in Rank Order )

Large Synoptic Survey Telescope (LSST)

LSST is a multipurpose observatory that(will explore the nature of dark energy and the behavioD
of dark matter) and will robustly explore aspects of the time-variable universe that will certainly lead to
new discoveries. LSST addresses a large number of the science questions highlighted in this report. An

8.4-meter optical telescope to be sited in Chile, LSST will image the entire available sky every 3 nights.
TABLE ES.3 Ground: Recommended Activities—Large Scale (Priority Order)

Appraisal of
Annual
Appraisal of Costs Operations

Through Construction” Costs?

Technical (U.S. Federal Share (U.S. Federal Page
Recommendation” Science Risk* 2012-2021) Share) Reference

1. LSST Dark energy, dark Medium $465M $42M 7-29

- Science late 2010s  matter, time-variable low ($421M) ($28M)

- NSF/DOE phenomena,
supernovas, Kuiper belt

(Space Projects — Large — in Rank Order)

Wide Field Infrared Survey Telescope (WFIRST)

A 1.5-meter wide-field-of-view near-infrared-imaging and low-resolution-spectroscopy telescope,
( WEIRST will settle fundamental questions about the nature ot dark energy)the discovery of which was
one of the greatest achievements of U.S. telescopes 1n recent years. It will employ three distinct
Cechniques—measurements of weak gravitational lensing, supernova distances, and baryon acoustic)
oscillations—to determine the effect of dark energy on the evolution of the universe. An equally

TABLE ES.5 Space: Recommended Activities—Large-Scale (Priority Order)

Appraisal of Costs”

Launch Technical Total U.S. share Page
Recommendation Date” Science Risk® (U.S. share) 2012-2021  Reference
1. WFIRST 2020 Dark energy, exoplanets, Medium $1.6B $1.6B 7-17
- NASA/DOE and infrared survey- low

collaboration science

R. Scaramella 14th ICATPP Como
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priority
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1. Dark Energy & Dark Matter
(Cosmology) ; Legacy

2. Space imaging (morphology
& NIR) + Spectra:
Grav. Lensing & BAO

3. 2020-2025+
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Main Scientific Objectives
Understand the nature of Dark Energy and Dark Matter by:
e Reach a dark energy FoM > 400 using only weak lensing and galaxy clustering; this roughly corresponds to
1 sigma errors on w, and w, of 0.02 and 0.1, respectively. All data you need tO knOW
e Measure v, the exponent of the growth factor, with a 1 sigma precision of < 0.02, sufficient to distinguish
General Relativity and a wide range of modified-gravity theories (Re d B O Ok)
o Test the Cold Dark Matter paradigm for hierachical structure formation, and measure the sum of the
neutrino masses with a 1 sigma precision better than 0.03eV.
e Constrain ng, the spectral index of primordial power spectrum, to percent accuracy when combined with
Planck, and to probe inflation models by measuring the non-Gaussianity of initial conditions parameterised
by fa to a 1 sigma precision of ~2.
SURVEYS
Area (deg2) Description
Wide Survey 15,000 (required) Step and stare with 4 dither pointings per step. ]
0000 ¢ Wide Area (104 sq deg)
Deep Survey 40 In at least 2 patches of > 10 deg”
2 magnitudes deeper than wide survey
PAYLOAD
Telescope 1.2 m Korsch, 3 mirror anastigmat, f=24.5 m s s
¢ Wide Field (rov > 0.5 sq deg)
Field-of-View 0.787x0.709 deg” 0.763x0.722 deg”
Capability Visual Imaging NIR Imaging Photometry NIR Spectroscopy
Wavelength range 550-900 nm Y (920- J(1146-1372 | H (1372- 1100-2000 nm
1146nm), nm) 2000nm) 8 8
Sensitivity 24.5 mag 24 mag 24 mag 24 mag 310" erg cm-2 s-1 ‘ O p‘r. lmag l “g
10c extended source | 5o point 56 point 56 point 3.50 unresolved line
source source source flux
¢ NIR photo
Detector 36 arrays 16 arrays m
Technology 4kx4k CCD 2kx2k NIR sensitive HgCdTe detectors ‘ N l K s ' if l e s s
Pixel Size 0.1 arcsec 0.3 arcsec 0.3 arcsec
Spectral resolution R=250
SPACECRAFT
Launcher Soyuz ST-2.1 B from Kourou
Orbit Large Sun-Earth Lagrange point 2 (SEL2), free insertion orbit
Pointin 25 mas relative pointing error over one dither duration . e
: 30 arcsec absohﬁe poin%ing error TWO lnStrumentS o
Observation mode Step and stare, 4 dither frames per field, VIS and NISP common FoV = 0.54 deg”
Lifetime 7 years 4 o 1 o
Operations 4 hours per day contact, more than one groundstation to cope with seasonal visibility VIS o Optlca lm ager &
variations;
Communications maximum science data rate of 850 Gbit/day downlink in K band (26GHz), steerable HGA 2 s hd
Budgets and Performance NISP ° NI R lmager + grlsms
Mass (kg) Nominal Power (W)
industry TAS Astrium TAS Astrium
Payload Module 897 696 410 496
Service Module 786 835 647 692
Propellant 148 232
Adapter mass/ Harness and PDCU losses power 70 90 65 108
Total (including margin) 2160 1368 1690 R. Scaramella 14th ICATPP Como




a=(1+z)! expansion factor

Recall a f ew basics 0 = density fluctuation
N P(k) = power spectrum of 0(x,z)
e - - = ~3(1+w) y
H%a):(;j —H(f[Qma3+Qra4+Qkaz+QXa!31 ] w = plo, y=growth index 7
Evolution governed by components: H(z) < Qx,w w(Z)=wo +Wa (1-2) ferlz) = — SR ~ [ (2)]

A: Wo=-1,Wa=0,Y~0.55

0,50 T T T T T T T T T A

1 /
H?(a) = H? [QRa_4 + Qa2 + Qa2+ Qppexp {3/ Cili, [1 + w(a’)] H

Ellipses: uncertainty in parameters via
Fisher matrix. An useful approximation
(curse of dimensionality; also different -
definitions). Importance of Priors
Usually use Figure of Merit= 1/Area ~rasf
FoM= 1/(Awo x AWa)

=075

Technique #2

L L L 1 1 L 1 1
-20 -1& =12 -08 -04 00 0.4 o8 1.2 1.6 2.0

to get a small

N
uncertainty on \
Ezz(;r spectru{\ﬂ' . 2 ( 1 -|— ]. )/ accurate/adequate

: D — sampling in
P Nmodes Pn number of objects

‘a ™
large volumes to Cosmic Variance < Volume

accomodate / . matl
several Fourier Poisson & Number '
modes L ) Py
4’@) eucli
M R. Scaramella LNF-OAR Frascati @ lid




Synergy with Planck: Universe @z~1000 vs @z~1-3

/ R. Teyssier et al.: Full-sky weak-lensing simulation with 70 billion particles

WL sims: <1” pixels

Most Of the DE ZS; §§ (_Geometry ) gé z 5% (_bynamics ) gg
effects happen T
atz<3 , ;

0 13 10 100 1000 Dn 1 3 10 100 1000
z

Figure C.1: Effect of dark energy on the evolution of the Universe. Left: Fraction of the density of

the Universe in the form of dark energy as a function of redshift z., for a model with a cosmological

& constant (w=-1, black solid line), dark energy with a different equation of state (w=-0.7, red dotted

Need a.].SO dYna'm]'CS to line), and a modified gravity model (blue dashed line). In all cases, dark energy becomes dominant

. in the low redshift Universe era probed by DUNE, while the early Universe is probed by the CMB.

further dlsenta‘g]'e Right: Growth factor of cosmic structures for the same three models. Only by measuring the

geometry (left panel) and the growth of structure (right panel) at low redshifts can a modification of
dark energy be distinguished from that of gravity. Weak lensing measures both effects.

Vo v .
/@ euclid
R. Scaramella LNF-OAR Frascati @fv/"




Wanmt,

NEED!
several

and
Xchecks

Want to measure expansion factor H(z) - geometry -
and growth of density perturbations - dynamics -

Wide survey: >15,000 sq. deg (visible: 24.5th ABmag 100 extended; NIR: 24th ABmag 5¢;
spectra: Ha line flux > 4x1071% erg s™! cm, rate ~35%)

Observational Input Probe

Description

synergies

Weak Lensing Survey Weak Lensing (WL) Measure the expansion history and the
growth factor of structure

Galaxy Redshift Survey: Baryonic Acoustic Measure the expansion history through

Analysis of P(k) Oscillations (BAO) D A(z) and H(z) using the “wiggles-only”.

Redshift-Space
distortions

Determine the growth rate of cosmic
structures from the redshift distortions due to
peculiar motions

Galaxy Clustering

Measures the expansion history and the
growth factor using all available information
in the amplitude and shape of P(k)

eak Lensing plus Galaxy | Number density of
redshift survey combined clusters
with cluster mass surveys

Measures a combination of growth factor
(from number of clusters) and expansion
history (from volume evolution).

Weak lensing survey plus Integrated Sachs Wolfe
galaxy redshift survey effect
combined with CMB surveys

Measures the expansion history and the
growth

Deep Survey: ~40 sq. deg ~ 2 mags deeper (~40 visits)

R. Scaramella 14th ICATPP Como
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{-esa - ~460+ M€ (ESA)

Euclid Science Team ~ 50+ M$ (NASA)
R. Laureijs + ~100 M€ EC inStI’

~100 M€ EC Gnd Seg

(Euclid Consortium )

ECL SUPPORT - 1100 members,
l ECL Coord Support
l EC Mission System Engineer Coord. Coord. . -120 Labs
Cosmology WGs Legacy WGs Cosmological
issi + Cosmo. Theor +  Primeval Univ. Simulations WG
l Mission Survey Group | _ _ : \ac'\a’e'al-<Le-['\iing;\JI . ZaI&AGll’\LJJevol. - 13 European Countries:

Gal. Clustering + Local Universe
+  Clusters + Milky Way and
* CMB cross-corr. Resolved Stellar
* Strong Lensing Populations
+ Planets
* SNsTransients

[ End-to-End Simulation Austria, Denmark, France,

J.
J_
J_
l Calibration Working Group J
J_
)

| ECSupport Office Finland,, Germany, Italy,

ECCG Lead (ECL}/Mission Survey Scientist The Netherlands, Norway,
ECL Coord. Supp. ./ECL Syst. Engineer/VIS,NISP,SGS

PMs +lscs/SWG CoorfCom Lead /Calib Lead /E2E Lead

Portugal, Romania,

| 1 1
VIS Lead NISP PIVI ecsespm | SGS EOM lend Spain, Switzerland, UK
VIS PM Ph /Sp. IScs ECSGS Sc
VIS ISc ) + US/NASA and
$GS PO.
Vis PO. NISP PO. SystTeam J
' Berkeley labs.
CCD Detector WG MIR Detector WG Ous | sSDCs Y

pation'ofiltalian'communityswith'severn: ) and contnibutions

73
@ euclid
R. Scaramella LNF-OAR Frascati _/



eSsa

SCIENE

EUCLID Mission e C
satellites but with

step & stare

Direct injection into tranfer orbit step 1

- Transfer time: 30 days 1 )
- Transfer orbit inclination: 5.3 deg

Launch vehicle capacity:
- 2160 kg (incl. adapter)

- 3.86 m diameter fairing z -._-I \ . ' spacecraft
AL A y $ ! tlt

rotation

Launch = 2020 il o 'I._f'l, : i _.- l ) ! \bspacecraft

Mission duration: 6 years

‘%,_E esa Advanced Studies and Technology
oIS EIIENNSIE Sl Preparation Division

For stability need
to always observe
region visibility: twice/yr at ecliptic \‘: :}I":h;ionally to
plane (1deg/day), max at ecliptic :
poles (always).
r“’\ ‘ Jpin 2 bebaviour

I SR
./‘/ #Tt R R. Scaramella LNF-OAR Frascati




M2 mirror
and baffle A M2 metering structure:

Spider

Truss (6 monolithic struts) y/ . ' : ' | : Optical imager

FP@[With ’ R . '& =Y ana radiator
thermal hood) : \

M1 mirror and

Connectors brackets

VIS radiator

PLM/SVM GRFP struts Connectors bracket

Rome : [IAPS]VIS A. De Giorgio;
[OAR]OU-NIR: A Grazian & OU-MER: A. Fontana

provides input for
OU-I1/VIS OU-6/MER generates output to

_—

level | a,b

Complex relation...

OU-2/NIR OU-7/SPE \

OU-3/SIR —> '.553'3‘ OU-1I/SHE — lf-jg@

OU-4/EXT / OU-12/PHZ /

OU-5/SIM OU-9+10/
LE3

Data Products
General Community

Instruments costs
= GS costs

Euclid
Mission
Archive

Instrument Maintenance
and Operations

OU flow

EMA= Euclid Mission Archive

R. Scaramella LNF-OAR Frascati



movie made and provided by AIRBUS DS (Ex-Astrium)
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The core: ~0.5 sqg/degs, VIS & NIR
Focal Planes, lots of pixels !!!

The geometrical Field of View is the sky area limited by the contour of the focal plane array of a given
instrument (VIS or NISP) projected onto the sky. The contour is defined by the first pixel line or columns of
the detectors on the edge of the FPA as indicated on the next figure.

36 (0-1” pix)VisibIeFPA:36VIS ccD NIR FPA: 16 H2RG 16 (0-3” PIX)

Perigee

NISP:
y,J, H

VIS: (%% 79| photom
imaging " | + slitless

2004-07-02

Figure 6-1: VIS (left red ensquared area) and NISP (right red en 357,448 km
33.66 arc-mins

With the current definition of the instruments, the joint VIS/NISP Survg Altitude @ 21.72°
e JOINT_FOV_x=0.763° y .
. JOINT_FoV_y=0.700° ~44’ side

The x and y field orientations are defined in the figure 6-2.

cf Planck: here ~ O(billion) of pixels for one field, plan ~ 30,000 fields

R. Scaramella LNF-OAR Frascati



BAO as standard ruler

HEI IS A A

T T TTTY
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Expansion and Growth Histories through Galaxy Clustering

Clustering reveals features in the
power spectrum of density
perturbations

e A VA
[/~ o |\ |

11E]]

—.02

Figure 2.10: a. (Left panel)
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02
G 0o} -
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i 2.8

=20 1 Chy 150
Comoving Separation (h Mpc)

10

1

0.1

power spectrum A%(k)

107° 0.01

L]
i
oy s a8

The galaxy distribution in the
largest surveys of the local
Universe, compared to simu-
lated distributions from the
Millennium Run (Springel et
al. 2005); b. (Right panel)
The two-point correlation
function of SDSS “luminous
red galaxies”, in which the
BAO peak at ~105 h”' Mpc
has been clearly detected
(Eisenstein et al. 2005).

L |

T
3
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A e T e e

10 9

n x 10*[1* Mpc™3]

Figure 1. Predicted mean number density of galaxies in each redshift bin
centred in z, expected from the baseline Euclid wide spectroscopic sur-
vey, given the instrumental and survey configurations and the estimated ef-

ficiency.
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For clustering need spectroscopic redshifts
(shtless 1s not easy)

%e + red grism

(R~250, 1.1- 2 p)
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Expansion and Growth Histories through Gravitational Lensing

backgrouhd

No lensing We:ak Flexion 5"0,"9
) lensing lensing
QA
v/ e
p— ( F 4
| a \ v' « ,.r!
. r .
|
]
L}
LY
Large-scale Substructure, Cluster and
\ structure outskirts of halos galaxy cores
matter

galaxies Figure2.8: a. (Left) lllustrations of the effect of a lensing mass on a circularly symmetric image. Weak
lensing elliptically distorts the image, flexion provides an arc-ness and strong lensing creates large arcs
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factor of ~2 in resolution,
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Bullet Cluster:

Chandra 0.5 Msec image

‘N -

Dominant component not hot gas
nor modified gravity

. L~
Xray +/Weak(_£ens1ng \__,, |

]\

R. Scaramella S.I.F. XCIX Trieste



No. 2, 2010 LensPerfect A1689 ANALY SIS

Coe et al.

e. Pink squares indicate the 135 multiple image positions all perfectly reproduced by our model, and the white line indicates the convex hull. Outside
r solution should be disregarded. This solution is not unique but was the “most physical” we found.

(]
on of this figure is available in the online journal.) D eta, ’ S

@ euclid
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EUCLID - redshift distortions alone

e e e e e —T—rTr T —TTrTrr
L - gL -
20,000 deg? slitless survey 10 s 3
B i f(Ha)>4x10-1® erg cm~2 s~! | L
.. €=35%, z>0.5 i
- 45 x108 redshifts
~ B p
N 104§
\/ba 1 - — [
S E 3
Q &
S S
(8 —
Lo |
< + 10-5¢
- [y [
3 E" =
o
~
(@)
—— —— DM+DE Time-Dependent Coupling _| 10-5
— — — - DM+DE Constant Coupling
B ACDM Fiducial Model T
L e DGP Modified Gravity n
I L | L | | R T o 3 sl o o aaul MR AT
0 1 2 10! 102 108 104 105
redshift ¢

Figure 2.14: a. (left)(T he growth rate of matter perturbation@as a function of redshift. Data points and
errors are from a simulation of the spectroscopic redshift survey. The assumed ACDM model, coupled dark
matter/dark energy modes and DGP are also shown. b. (right): The predicted cosmic shear angular power
spectrum at z=0.5 and z=1 for a number of cosmological models

Can discriminate cosmology
[Dark Energy, Dark matter, non std GR]
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Does gravity follow standard G.R.? Need experiments with high sensitivity/precision....
(cf. L. Amendola, M. Kuntz, et al Theory SWG, Living reviews)

= &’ [(1+ AW)ds* — (1+ 20)(dx* + dy* + dz*)]

At the linear perturbation level and sub-horizon scales

The most general (linear, scalar) metric at

first-order

Full metric reconstruction

at first order requires 3 functions

H(z) ®(k,z) Y(k,2)

std matter
@) —w@

Std grav1ty,

new matter

Yiw = X — G

New gravity,
/ std matter
N\
T, =0.

= modified Poisson’s equation

" NON-Zero anisotropic stress

k*Y

n(k,a) =

= -4nGa’Q(k,a)p, 0,

O +Y¥

Modified Gravity at linear level

- . O(k,a)=1
= standard gravi
n(k,a)=0
T— Gi 2(EHEL) Boisseau et al. 2000
= scalar-tensor models FG,,, 2F +3F"” Acquaviva et al. 2004
. : Schimd et al. 2004
i L.A., Kunz &Sapone 2007
n(a) g e
f( ) 2 k2
= f(R 1+4m—— m—— Bean et al. 2006
G 2 2 ean et al.
Q@)=—o kZR, 1(a) g Ifcz Hu et al. 2006
a0 14+ 3m— 1+2m—— Tsujikawa 2007
a‘R a‘R
1
O(a)= 1——; p=1+2Hrw
* DGP 3B e
Lue et al. 2004;
Koyama et al. 2006
(a )—7
(L e
= coupled Gauss-Bonnet Oa)=... L L
na)=... S. Davis 2006
Galaxies, BAO COMPLEMENTARITY { Photons, WL

J

of fluctuations

@assive particles respond to ‘Pj

(massless particles respond to (I)—‘P)

Need to break degeneracy:_use growth

H' ke

5”+(1+—)5——‘P
a
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Counts & mass Clusters of galaxies:

function (calibrate!! interesting and
NIR photom (24.5), WL, (vel disp.) POWEI‘f ul
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An example: cluster abundance in modified gravities

& V.E. Cardone et al. arxiv:1204.3148

Weak lensing peak count as a probe of f(R) theories
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Integrated Sachs Wolfe

T | = (will use Planck)

= = = Open Universes
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Figure 12.1: Left Panel: Prediction of the ISW cross-correlation signal for different values of
the dark energy density (Q2pr = 0.10, green line; Qpr = 0.20, red line; Qpg = 0.30, blue line)
for universes with flat geometry (solid lines) and universes with open geometry and no dark

energy. The ISW signal for universes with the same matter density is larger in open universes €00/ A =
¢ —-—SNlip ]

than in flat universes. The signal is calculated for a Euclid-like photometric survey. Right panel:

The ISW cross-correlation signal for different values of the growth parameter (v = 0.44, gree i -~ SNlbc i
dash-dotted line; v = 0.55, blue dashed line; v = 0.68, e.g. a DGP model, red short dashed Eeugednreeey 0 0 0 el SN IIn 1
Both figures are taken from Rassat (2007). 2 400|- mmm SN la -

200

Number per 0.1 bin in r

Physics and e L
cosmology from SN

Figure 16.2: Number of SNe of various types that are expected to be detected by Euclid in the
J band, as a function of redshift. Estimates for SNe of type Ia (dark blue shaded region), Ibc,
IIn and IIp were provided by A. Goobar based on assumptions in Goobar et al. (2008), using
SNe Ia rates from Dahlen et al. (2004) and assuming a 5 year survey that monitors a patch of
10sq deg at any time. These histograms represent the N(z) for SNe with sufficient sampling to
measure their lightcurve shapes (i.e. reaching 1 magnitude fainter than the peak brightness). The
light-blue shaded region shows an independent estimate of the total number of SNe Ia detections
including those only detected at peak luminosity, i.e. without full lightcurve measurements.
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Euclid Survey Areas,

(~2012)

Weak Lensmg

N~1.5-2 10°
sampling

Deep field North
Galactic Fields

HST fields TG Deep field South

Figure 3.11.4-3: Mollweide representation of the fuII reference urvey

PSS
: calibration fields).

2 euclid

clud 8 Iocatlon 4

’ W4-2: Assumption for locations of main calibrators for building the reference survey
ISR ntation of the fields on the reference survey.



Deep Field(s): calibration reqs (being updated) + science

main requirements:
2x20 sq deg
2 mags deeper than wide

Need high ecliptic latitude for observability
want low extinction too

1807

i
L

S
-
A

T
R e

‘.-'.‘_; .&:?.&i{l ::_-1 X / 'L:. b
&, bt NG B0 = li
Figure 5.6 Lortupeeromss ; e PO | Right panel: Southe

Part of the SEP is covered
by the Large Magellanic

.| Meixner et al

cloud ...
not good for deep xgal

field so need to move (less

L]
llt}]) shoo™ o5 ‘ s 0 ot :
tonco (BT -
-~
Fig 5: Extinction map of the LMC obtained from star count ﬂ‘@ || d
in the 2-mass catalog overlaid with CO contours. Av \/&& g(uc
ranges from 0 to 5 mag :




Modified Dark Initial Dark Energy
Gravity Matter Conditions @OMZ 1 / (Awp X AwaD

Parameter r m,/eV L W, W, FoM
Goals

Euclid 0.01 0.027 5.5 0.015 0.150 430
ULLELS IMPROVE ~
Euclid All 0.009 0.02 2 0.013 0.048 1540 X 10 ON W

: x 20 ON
Euclid 0.007 0.019 2 0.007 0.035 4020 Y
+Planck
Current 0.2 0.58 100 0.1 1.5 ~10
Improv.
=il 30 30 50 >10 >50 >300

1.0 ——— Fuclid will challenge all sectors of the cosmological

I (e model:
Euclid
WL

Dark Energy: W, and W, with an error of 2% and
13% respectively (no prior)

Dark Matter: test of CDM paradigm, precision of
0.04eV on sum of neutrino masses (with Planck)

Initial Conditions: constrain shape of primordial
power spectrum, primordial non-gaussianity

Gravity: test GR by reaching a precision of 2% on
the growth exponent y (dlnd,/dlnaxQ, )

—-0.6
Uncover new physics and map LSS at 0<z<2: Low

redshift counterpart to CMB surveys @ euclid

. Scaramella



* Unique : 2 billion galaxies imaged 1n optical/NIR to mag >24

Million NIR galaxy spectra, tull extragalactic sky coverage, Galactic sources

Unique database for : galaxy evolution, search for
high-z objects, clusters, strong lensing, brown dwarfs, exo-planets, etc

. : JWST, Planck, Erosita, GAIA, DES, Pan-
STARSS, LSST, E-ELT etc (e.g. to do NIR from the ground would take several
x 10°yr)

Enormous database
All data publicly available through a legacy archive o haraoct

Euclid in context
VISTA SASIR Euclid

Wide survey | 680 years 66 years 5 years

Deep survey | 72 years 7 years “5 years”
Original by |. Baldry
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4 — e
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The ubiquitous symbol.. (hex U+0398)

T SENATYS P

MropviiolEROM AL

CMorvoTITODIVIVESTA
VESBASTANOAVOY

one vowel,

b M DIRST) one consonant,
one number

1 8rGG

T §Rgpu + A Guv = LTTW

/Qvac =A/8nx ~10-2 g/cm3 \

N MAOM & tpl = (Gh/27mcd)? = 5.4 x 1075

FINAL STAT

tyu ~ 8 x 1000

euclid
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Possible outcomes.....

ARG
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Muchwore .
inferesting!! ..
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Summary:

* BeSt SCl€IlC€ (ctf Decadal)

% Enormous Legacy

% Tough but feasible

Stay taned!




