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The Scientific Context

1022 RIESS ET AL.
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Fiz. 4—MLCS SNe Ia Hubble diagram. The upper panel shows the
Hubble diagram for the low-redshift and high-redshift SNe Ia samples with
distances measured from the MLCS method (Riess et al. 1995, 1996a;
Appendix of this paper). Overplotted are three cosmologies: “low™ and
“high™ €, with £2, = 0 and the best fit for a flat cosmology, £, = 0.24
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Fra., 5—Am, s(B) SN Ia Hubble diagram. The upper panel shows the
Hubble diagram for the low-redshift and high-redshift SNe Ia samples with
distances measured from the template-fitting method parameterized by
Amy o(B) (Hamuy et al. 1995, 1996d). Overplotted are three cosmologies:
“low™ and “high™ 01, with 2, = 0 and the best fit for a flat cosmology.,
s the difference Hlween

0, = 020,00, = 0prediction is 0.28 mag,
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The Scientific Context

An accelerating Universe filled with Dark Energy
(and some Dark Matter too)
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Dark Energy
6%

Bigbang 10 billion years ago 5 billion years ago Today
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How to describe Dark Energy

1 BTTG General
— RT p— C? Perfect Gas: pressure and
m m temperature
2
p pmc 02 General Equation
W= —-= — Th of State
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Euclid Mission Summary

Bllain Scieatific O hves

Lindersiand the natwre of Oark Energy and Dark MWaser byz

#  Reach a dark energy Fold = 400 wsing only weak lensing and galaxy clustering: this roughly comresponds o
| gigima errors oh w, amd sy, of 0002 and 0.1, respectively.

=  Mepsure 7, the exponent of the growith factor, with o | sigma precision of = 002, sufficient to distinguish
General Relativity and o wide range of modified-gravity theories

#  Test the Cold Dark Matter paradigm for hierarchical structure formation. and measure the sum of the
metrine masses with a | sigma precision better than 0L032Y,

=  Constmnn m,, the spectral index of primordial powser spectnum, o percent accuracy when combined with
Flanck, and 1o probe inflation mvedels by measaring the ron-Gaussianity of initial conditions parameterised
b o toa | sipma precision of -2

e e e
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Wide Survey

L5000 required)
2000 (ol )

Step and stare with 4 dither polntings per step.

Deep Survey 4 In at keast 2 patches of = 10 deg”
2 misgnitudes deeper than wide survey
PAYLOAD
Telescope 1.2 m Korsch, 3 mirmor anastigmat, 24,5 m
In=rrumseim VIS MISP
Field-of-View 0. THT=0. 700 deg” 0,763 =0).722 deg”
Capability Yisnal Imaging NIE Imaging Photometry MR Spectroscopy
Wavelength range 330- 900 nm Y (920 J(1146-1372 | H{1372- I LO0-2000 mim
3 ! | | 4Gmim}, nmj 2000
Sensitivity 245 may 24 mag 24 may 24 mag ENT R erg cm-2 5-1
10 extended source | S point Ser poEnt 41 it 15a wnresolved line
SOLIReE A0LTCE En TN flux
Clerector 36 arrays 16 arrays
|Technology _Akxdk CCD 2k=2k NIR sensitive HpCdTe detectors
Fixel Size .| arcsec .3 arcsec 0.3 arcaec
Speciral resolution R=2 50
SPACECRAFT
Louncher Sovuz 5T-2 1 B from Kouwrou
Cirhic Large Sun-Earth Lagrange point 2 (SEL2), free insention orbit
Pointing 25 mas relative pointing error over one dither durabion

10 sresec shsolute pointing error

Choservation mods

Step and stare, 4 dither frames per field, Y15 and MISP common Fol' = 0,54 l.'l-cEE:

Lifetime

T years

Clperaions 4 hours per day comtact, mwore than onpe ground stabion to cope with seasonal visibality
wariatsons;
Communications maximum science data e of 350 Ghitday downbink m K band (260Hz), steerable HGA

MGl o sl e s
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“Area {deg?)
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Description
Wide Survey L5000 | required) Step and stare with 4 dither pointings per step.
20,000 {goal)
Deep Survey 40 In at least 2 patches of = 10 deg”
_ enitudes deeper than wide surve,
Telescope . 3 mirror anastigmat, =24.5 m
Instrumeent VIS ISP
Field-of-Yiew U TET=0.70% degr” 0,763 =L722 deg”
Capahility Visual Imaging MWIR Imaging Plotometry MIR Speciroscopy
Wavelength range S30— 90 run W (0 Jil146-1372 | H(1372- [ LOHC-20000 pum
| 146nm}, | nm} 20000}

Sensitivily 24.5 muag 24 mag 24 mag 24 mag EBT R erg cm-2 5-1

10 extended source | S point Sa point S point 3.5a  umresolved line

SOUnee SOLIEE ELTT fux

Drerecior 36 armavs 16 arrays
Technology Alxdk CCD 22k MR sensitive HeCdTe detectors
Pixel Size (.1 arcsec 0.3 arcasc (.3 arcsec
spectral resolution I R=250
Launcher Boyur 5T-2.1 B from Kourou
Orhit Large Sun-Earth Lagrange point 2 (SELT), free insertion orbit
Pomnting I35 mas relative pointing ermor over one dither duzabion

3 aresec absolute pointing error
Oservation mode Step und stare, 4 dither frames per field, V15 und MISP common Fol = 0,54 ﬂ-:g'-'
Lifetime 7 years
Operations 4 hours per day contact, more than one ground station to cope with seasonal visibility

wariathons,

_Communications

i Aeenat Qith e Of 255

|:=il.-" _

M s flog) Noming Power ()
industry TAS Astrim TAS Astrium
Payload Module Boy 9 211 ]
Service Maodule TRE K35 &7 602
Proqpe:llant |45 232
Adapter masa’ Hamess and PDCLU losses power il o [Th] [
Total {including margin} 2164 131638 16910
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The Euclid machine

Euclid
Consortium

Space Vis and NIR observer of stars and galaxies

l

VIS Imaging
NIR Photometry

l

Tomographic shear
machine

{

l

MNIR Spectroscopy

MNIR Imaging

|

Redshift machine

l

l

Dark Matter and Galaxy
PowerSpectra-meters

|

k 4

Explorer of gravity and expansion

Astronomical data base for
Legacy science

Euclid Meeting

Bologna, Sept. 7, 2011
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VIS: Optical Imager

|
VIS Lead ﬁ——wa PM el

-

'“‘\I

Figure 8 2a° The I'LS management siruchire and WBS

AstroSiesta 4 Novembre 2011



NISP: Near Infrared
imager and spectrograph

Instrument
MISP Simulation Scientists

NISP PM B

Bianca Garilli (IT) Gregor Seidel
System | oA
Engineer I H [ |
/ Detectors Optic Calibration A\ Project
esa L] - r Control [
: ~ c
Mechanic = Mechanism Thermal
Thermal HW h
[ | I I | i
t
Electrical EMC C&C e
ml B | [E c
1 t
AW OBsSwW Data Proc s
N I
MNI-OMA NI-DS MNI-WE MNI-HSS AlIT Resp
(Opto Mecha) (Detection Sys) (Warm Elec) (Harness)
AR | B | AIT dep.
neoa M | ysa BN oy ®m |nescseoor | niopu BB INbcu F
Optics Assembly I Structure e L Calibration Unit) DS Data Processing Instrument Control
=|= Characterization AIT Perfo &
I T T 1| ] 1 AIT Meca
neEwa e [ nere BB BN mmm. ~i-ocu BB ni-we- | | calibration
Filter Wheel Thermal Control NI-OMA NI-EPA. Detector Control EGSE
-GSE H swucoc e W 1 . AIT Thermal
T T ) — S NI-WE-OBSW AIT Optic
n-ewa B nemu mimm iy il AIT Elec &
Grism Wheel \ CompliechLLinit NI-DS-GSE Algo. Validation functionnal
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The Mission Ground Segment

scjentific
commnify
|
1
SOC
ESAC EL4&
Extamal datz
EMA 1F-an5uarrs DES, )

3

| % C
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:| SUI:HI SD&":H sn(ﬁﬁaﬂ SDCHI o epemlenes
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Bigure 7. 4: The overall sef of tasks for the EMC SGS and the national data processing responsibilities
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The Spectroscopic Simulations

End2End simulation pipeline: structure

Catalog
Instrument Parameters
Observing Strategy

INPUT

Dispersed images
10 extracted spectra
Redshifts & flags

OUTPUT

EUCLID werkshop Bologna Ter2011
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The Spectroscopic Simulations

Carried out b\f axXeSIM (M. Kimmel,J.R. Walsh, H. Kuntschner,2010, http://axe.stsci.edu/axesim/)
— direct image
— dispersed image
— One simulation per dither per array
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The Spectroscopic Simulations

Euclid

Contamination Consortium

- slitless spectroscopy is affected by the confusion arising from the

«Contamination is the main cause
of redshift measurement failures.

» Reducing confusion produced by
=== overlapping spectra is the first
concern when devising observing

—= strategy

Example of 2D dispersed image without any contamination reduction strategy, may 2009

EUCLID woarkshop Bologna 7iaf20d41
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Euclid

Conclusions Consortium

Slitless spectra are not "so” nice

A number of complication wrt slit/fiber spectroscopy

Wide survey
— 52 millions of galaxies over 15000 deg~2
— redshift 0.7 to redshift 2.0
- 0,<0.001(1+2)

Deep survey
— 40 deg™2
— hundreds of galaxies at redshift z>7
— tens of quasars at z>8,
— and more......

L ot of science to be done!
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