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Euclid

The ESA Euclid mission: scientific objectives  consortium

Understand the origin of the Universe’s accelerating expansion

« Constrain parameters that characterise properties of a broad
range of dark energy (DE) and modified gravity (MG) models

« Design surveys that can distinguish DE, MG, DM effects by... :
« using at least 2 independent, complementary probes (5 probes)
 tracking their observational signatures on the
e geometry of the Universe:
« Weak Lensing (WL), Baryon Acoustic Oscillations(BAO),
 cosmic history of structure formation:
« WL, Redshift-Space Distortion, Clusters of Galaxies
« controlling systematic residuals to a very high level of accuracy.

Euclid Euclid-France Toulouse, 3 décembre 2012



The Euclid Mission: baseline and options

Euclid
Consortium

SURVEYS In ~5.5 years
Area (deg2) Description
Wide Survey 15,000 deg? Step and stare with 4 dither pointings per step.
Deep Survey 40 deg? In at least 2 patches of > 10 deg”
2 magnitudes deeper than wide survey
PAYLOAD
Telescope 1.2 m Korsch, 3 mirror anastigmat, {=24.5 m
[nstrument VIS NISP
Field-of-View 0.787%0.709 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
1 146nm), nm) 2000nm)
Sensitivity 24.5 mag 24 mag 24 mag 24 mag 310" erg cm-2 s-1
10c extended source | 56 point 56 point 56 point 3.50 unresolved line
source source source flux
Shapes + Photo-z of n=1.5x10° galaxies z of n=5x107 galaxies
Detector 36 arrays 16 arrays
Technology 4kx4k CCD 2k*2k NIR sensitive HgCdTe detectors
Pixel Size 0.1 arcsec 0.3 arcsec 0.3 arcsec
Spectral resolution R=250

Possibility other surveys: SN and/or p-lens surveys, Milky Way ?

Ref: Euclid RB arXiv:1110.3193

Euclid

Euclid-France

Toulouse, 3 décembre 2012




The Euclid mission... in one slide Conaait

Soyuz@Kourou
Q2 2020

VIS imaging:
2010-2020
(VIS team)

Vi-Cal. Unit

VI-RSU |

e

|
one'leaf shiiteer ' e

VIS

NIR spectro-imaging
2010-2020 (NISP team)

ColA (Corrector Lens
—~ Assembly)

NI-OMA

6 yrs mission

« Commisionning — Sc. Verif. SWG: m%(\
* Euclid nominal in opération: 2019-2028 \f‘;M;
5.5 yrs of Euclid Wide+Deep T
 Euclid+: Additional surveys: |-
SNla, mu-lens, Milky Way?

20-30 PB data processing (Ec-sGsteam) — Science analyses

Euclid Euclid-France Toulouse, 3 décembre 2012



NISP+VIS field observing sequence Consortium

Total Field of View observation time (time between 2 fields observations):
*Reference Case =4 x973s+ 3x 755+ 350s =4467s ‘ Reference Field Sequence = 4500 s

Dither 01
Dither 02

Shutter | VIS
10 5 565 s

NISP GWA FWA Stab Y FWA Stab ] FWA Stab H
565 s 10 s 10 s 10s 1215 10 s 10 s 116 s 10 s 10 s 81s

Courtesy Jerdme Amiaux,
ESSWG

Data transfer to Earth: 4 hours/day

Euclid Euclid-France Toulouse, 3 décembre 2012



Euclid Deep+Wide survey model (MOCD-B) Comueld m

Eatth

AN E EEEi‘iJiEI'!EEthEHIN
1011 127 AL L

Courtesy Jerdbme Amiaux,
Roberto Scaramella, ESSWG

15000 deg? in 5.5 years



Exploration of DE models with GC only S

See Amendola et al 2012 for a comprehensive review of model exploration with Euclid

1.2
. Constraints from the Euclid redshift survey only, no WL, no Planck data 1
1.1 i 2=V I1+z .
10 -_ - - T e —;
| Current errors today et T e I ]
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I — |
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o ]
I —— — DGP Maartens & Majerotto 2006:
0.5[ oOptimistic = n gal density= 1.4 Red Book =~ === === f(R) Hu & Sawicki 2007 ]
= iv = in2 -
: Reference = n gal denstiy = Red Book (30/arcmin? CDE Amendola &
— Quercellini 2003
0.4 R R ——
0.5 1.0 1.5 2.0

Amendola et al arXiv:1206.1225
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Euclid

Euclid(wL+cc)+Planck: predicted performances consortium

DE constraints from Euclid: Constraints on y and n,. Errors
68% confidence contours in (w,, w,). marginalised over all other parameters.
/9’5 Lensing 0.60] ' |
. 0.4 F Galaxy Clustering ] . Galaxy Clustering
i 0.58 7
0.2}
[ 0.56 |
= = 0.0 X >~ @
! 0.54
0.2 F
0.4 Euclid All : oB-r
[  Euclid + Planck . LG;“S i}-”l’lanck
gLt ENENE REVENE PRSP 578 50 IS e o
=110 =105 =1.00 =085 =0.80 0.92 0.94 0.96 0.98
Wp ns
MOd'f.'ed Dark Matter Initial Conditions Dark Energy
Gravity
Parameter 4 m , /eV fy, w, w, FoM
Euclid primary (WL+GC) 0.010 0.027 5.5 0.015 0.150 430
Euclid All 0.009 0.020 2.0 0.013 0.048 1540
Euclid+Planck 0.007 0.019 2.0 0.007 0.035 4020
Current (2009) 0.200 0.580 100 0.100 1.500 ~10
Improvement Factor 30 30 50 >10 >40 >400
Laureijs et al 2011, Euclid RB arXiv:1110.3193 from Euclid SWG .
Amendola et al arXiv-1206.1225 Assume systematic errors are under control

Euclid Euclid-France Toulouse, 3 décembre 2012



Euclid
Consortium

Dernieres nouvelles
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Euclid en post-adoption Consortium

Euclid

Adoption en juin 2012, ... lancement en Q2 2020

Mise en place de I'équipe projet Euclid-ESA

Mise en place du Steering Committee

EC continue a grandir - Euclid Consortium Membership Committee
ESA-EC WGs: NISP detector, Survey, Systéme mission, Calibration

Importante activité de documentation (EID-A,SPBD, GDPRD, SciRD,
MOCD-A/B, CalCD-A/B, SAID, SWG-0OU interface documents, etc...
Avancement |TTs : détecteurs NIR et VIS, PLM, SVM

Avancement des instruments VIS et NISP

Préparation de la PRR SGS (voir présentations SGS)

Sélection du PLM en cours

Données externes imagerie visible sol et spectroscopie
Nouveaux partenaires: NASA, possible : Canada/CSA, CSL-Belgique
Data Level-Q et releases Euclid,

Organisation des E2E simulations/performance en cours
Préparation des regles de publications

Euclid

Euclid-France Toulouse, 3 décembre 2012



Euclid
Consortium

| Euclid
esa |Project Scientist '

iGeeeere) Euclid Science Team

' I """"""""""""""""

Euclid Cbnsortium N

[~ s

_____________________________ - EC:>1000 members,

SGS_S,IDC_rr; -110 Labs

- 13 European countries:
DCN

I

I

| Austria, Denmark,
I France, Finland,

I Germany, Italy,

| Netherlands,

: Norway, Portugal,
|

|

|

|

|

spcq $062°°° .

Romania, Spain,

Switzerland, UK
+ US/NASA and
Berkeley labs.

I
I
I
I
I
I DC...
I
I
I
I

SOC |

VIS NISP SGS-0OU COM SWG

Euclid Euclid-France Toulouse, 3 décembre 2012



Construction de I'equipe projet ESA  kuclia |

Euclid Project Manager
G.D.Racca . .
(SRE-PU) Project Scientist
R.Laureijs

Administrative Assistant
| Luthold

Performance
' Scientis
Project Control Manager Cientist
= (TBD)
PRosato

Planning Engineer
TBC

Spacecraft Engineering
Manager
L.Stagnaro

Mission ra_rfj Payload AIV & Launcher Manager Product Assurance
Manager O.Piersani Manager
J-C. Salvignol (TBD)

System & NISP . :
AOCS Engineer AT Engineer PA Engineer

G.Saavedra P Strada (TBC) (TBC)

Req &
Perform
J Lorenzo

Mechanical &
Thermal
A Calvi

SW &GS

(TBD)

Euclid Euclid-France Toulouse, 3 décembre 2012



Euclid

Euclid Consortium: organisation Consortium

Euclid > ESA
Steering

ECL SUPPORT
ECL Coord Support

EC Mission System Engineer | Coord. Coord.

 Cosmology WGs 1 Legacy WGs | | Cosmological

Mission Survey Group * Cosmo. Theory * Primeval Univ. Simulations WG
) Wealk Lensing *  Gal & AGN evol.

Gal. Clustering * Local Universe

Clusters + Milky Way and

CMB cross-corr. Resolved Stellar

End-to-End Simulation Strong Lensing Populations SWG

Planets
EC Support Office SNs Transients

l
|
L
{ Calibration Working Group
l
l

ECCG Lead (ECL}/Mission Survey Scientist
ECLCoord. Supp. ./ECL Syst. Engineer/\VIS,NISP,SGS
PMs+lscs/SWG CoorfCom Lead /Calib Lead fE2E Lead

|
VIS Lead NISP PM ecsespm | SGS | COM Lead | COM

VIS PM Ph /Sp. ECSGS Sc
VIS ISc l Internal Com lead J

5Gs PO. . 5

| EPO Scientist ]

GS
CCD Detector WG NIR Detector WG OUS SDCS J

Euclid Euclid-France Toulouse, 3 décembre 2012



Euclid

Euclid Consortium: organisation Consortium
Steering 1] =4
EST |
‘ CL “ - ECB
ECL SUPPORT
I ECL Coord Support
D hission System Engineer D Goord: Consolidation EC- ESA links:

comelogy Wes o |ntegrated WGs: NISP

Cosmo. Theory

L [ e detectors, Survey Working

Gal. Clustering

I Mission Survey Group

| Calibration Working Group

Clusters

o - s oescen. GFOUP, System mission
‘ End-to-End Simulation * Strong Lensing o Weekly te|eC0n W|th R LaurteS
 Telecon ESA-PO/ECL every 2

| EC Support Office

weeks
ECCG Lead (ECL}/Mission Survey Scientist
ECLCoord. Supp. ./ECL Syst. Engineer/\VIS,NISP,SGS
PMs+lscs/SWG CoorfCom Lead /Calib Lead fE2E Lead
Consolidation EC- ESA links: 1
vi « « Euclid-seminar » 10-14/09 2012 SGS | comieas COM
V* One full week school for Engineers J b internal Comead. |
(25 ESA engineers present) ey | T |
. ystTeam vent Lea ]
 Lectures recorded: movies ~— |
of lectures available to all EC members J
I

Euclid Euclid-France Toulouse, 3 décembre 2012



Euclid

Consortium

Euclid Consortium: organisation

Euclid
Steering

—

Steering Committee set: |

ESA

ECL ECB
* 1st meeting October 26 -
* O. Lamarle (CNES) French
representative and ST Chair |
Coord. | Coord. :
(201 2'20 1 4) . Cosmology WGs Legacy WGs | | Cosmological
. - . * Cosmo. Theory + Primeval Univ. Simulations WG
» Each representative may invite | weskienane ¢ Gl 8.AGN evol
+ Gal. Clustering * Local Universe v
one extra-person : Cluters ¢ Milly viayand
o ECL inVited + Strong Lensing ) Elopul.'t:\tic-ns SWG
l EC Support Office 4\ SNsTransients /
ECCG Lead (ECL}/Mission Survey Scientist N
ECLCoord. Supp. ./ECL Syst. Engineer/\VIS,NISP,SGS
PMs+lscs/SWG CoorfCom Lead /Calib Lead fE2E Lead
| | | |
VIS Lead NISP PM ecsespm | SGS  comiead | COM
VIS PM Ph /Sp. I1Scs ECSGS Sc
VIS ISc l Internal Com lead ]
5G5 PO. -
NISP PO. I—I_I_‘ SystTeam J l Event Lead J
NIR Detector WG l OUs  psDCs J l ERQ Seientist J

Euclid

Euclid-France Toulouse, 3 décembre 2012



Euclid Consortium S
EC: ~1015 membres enregistrés (03/12/12):
«  ~650 chercheurs
« ~110 laboratoires/départements

 Liste mise a jours tous les 4 mois (Octobre, Février, Juin): ECMC
*  Monitoring et rapport de chaque membre EC tous les 2 ans
13 +1 pays contributeurs:
. Autriche, Danemark, France, Finlande, Allemagne, ltalie, Pays-
Bas, Norvége, Portugal, Roumanie, Espagne, Suisse, UK
+ Contributions de labos de Berkeley.
« (+1)=NASAen cours
 Discussions (lentes): Canada/CSA, Belgique, Suéde, Japon
Expression d’intérét: Corée du Sud, Brésil, Chine
Conférences annuelles:
« 2010: Paris
« 2011: Bologna

- 2012:
« 2013:
- 2014:
- 2015:

Copenhague
Leiden
Marseille ? (TBC)
Lausanne

Euclid

Euclid-France Toulouse, 3 décembre 2012



Euclid

Euclid Consortium: organisation Consortium
SE::J::Q (i.' ESA

‘ ECL New ECL Support Assistant (CDD CNES):
" » Eugénie Girin arriving Dec. 3 at IAP:
ECL SUPPORT In charge of ECB/ECCG activities

Pect:coonisuppag (organising, minuting, reporting,

| ECMission System Engineer archiving); [ECL, ECL support, ECL

' Mission Survey Group system] actions lists; ESA-PO/ECL

' Calibration Working Group B weakly telecons, documentation

' End-to-End Simulation management (RedMine/Livelink), budget

| EC Support Office \

« Stéphanie Thiou arrived in May 2012:

ECCG Lead (ECL}/Mission Survey Scientist | In charge of ECL travels, planing,
ECLCoord. Supp. .fECL Syst. Engineer/VIS,NISP,5GS .
O meetings, conferences; EC RSSD

I account management; EC Membership

VIS Lead NISP PM Committee and list; EC member yearly
VIS PM Ph/Sp. ISc activity reports, EC-ECL membership
contact point, EC website, monitoring EC

NISPFO. Euclid-related proposals

CCD Detector WG NIR Detector WG

2 4

Euclid Euclid-France Toulouse, 3 décembre 2012



Euclid

Euclid Consortium: organisation Consortium

R. Holmes (MPIA): o
lead of the Calibration <
coordination WG

| ECL

ECL SUPPORT

CL Coord Support

l CMission System Engineer | \ Coord. ll Coord.
, | Cosmology WGs | Legacy WGs | Cosmological

ission Survey Group | ' E?sn?cf-.le.eory ‘ ° F:rimf\fil}.]niv'. Simulations WG
 Calibration Working Group - | EZ2E performance and simulations under the
' End-to-Endsimulation | responsibility and coordination of ECL
l EC Support Office

Any initiatives on simulations need

ECCG Lead (ECL}/Mission Survey Scientist
ECLCoord. Supp. ./ECL Syst. Engineer/\VIS,NISP,SGS
PMs+lscs/SWG CoorfCom Lead /Calib Lead fE2E Lead

» Request/justification to ECL

) * Description of internal collaborations/
VIS Lead NISP PM synergy
MISRM Ph /Sp. IScs * Endorsement by ECL
VIS ISc
SO syarem ||| Eventiead
IR Detector WG _ous | spcs | e sseientistomn, |

Euclid Euclid-France Toulouse, 3 décembre 2012



Euclid

Euclid Consortium: organisation Consortium

Euclid > ESA

Steering <= * Instrument scientist: Sami

Matias Niemi (MSSL)

* New VIS Project Manager,
ECL SUPPORT replacing R. Cole:
L ECL Coord Support - Sabrina POttinger (MSSL)

l EC Mission System Engineer |

* New VIS system engineer
. eacne replacing A. James:

Clusters

. s Jamie Denniston: (MSSL)

* Strongle

t Mission Survey Group

L Calibration Working Group

l End-to-End Simulation

l EC Support Office

* VIS Detector scientist: Jo.
Bartlett (MSSL)

ECCG Lead (ECL}/Mission Survey Scienti
ECLCoord. Supp. .fECL Syst. Engineer/VIS,NIST,
PMs+lscs/SWG CoorfCom Lead/Calib Leac

|
S— ecsespm | SGS  comiead | COM
Ph /Sp. IScs ECSGS Sc

l Internal Com lead ]

SGS PO. .
NISP PO. SystTeam J l Event Lead J

NIR Detector WG l OUs | SDCs J l EPO Scientist J

VIS Lead
VIS PM
VIS ISc

VIS PO.

CCD Detector WG

Euclid Euclid-France Toulouse, 3 décembre 2012



Euclid

Euclid Consortium: organisation Consortium

Euclid > ESA
Steering

‘ | * Responsible for NISP-P
ECL SUPPORT calibration: Stefanie
ECL Coord Support WaICher (MPIA)

EC Mission System Engineer | Coor
~ Cosmol

P —— - cospor * NISP Detector scientist:

* WyakLer

.a. Rémi Barbier (IPNL)

o lusters
*f CMB cross-corr. Resol\.red Stellar
End-to-End Simulation Strong Lensing Populations SWG
/ + Planets
EC Support Office * SNsTransients

ECCG Lead (ECL}/Mission Survey Scientist
ECLCoord. Supp. ./ECL Syst. Engineer/\VIS,NISP,SGS
PMs+lscs/SWG CoorfCom Lead /Calib Lead fE2E Lead

{

|

\ |
L Calibration Working Group

t

t

|
VIS Lead NISP PM ecsespm | SGS | comiead COM
VIS PM Ph /Sp. IScs ECSGS Sc

VIS ISc [ Internal Com lead J

5G5 PO. ' . 1

CCD Detector WG NIR Detector WG l OUs  sDCs J [ EPO Scientist J

Euclid Euclid-France Toulouse, 3 décembre 2012



Euclid

Euclid Consortium: organisation Consortium

Euclid > ESA
Steering

Consolidation SWG-OU links: ECB
* Joint SWG-OU every 4 months (« garage-day »)

* ESA invited

* Already scheduled until Jan. 2014

* 1st meeting on Oct 9-10, Paris .| Coord. S
. logy WGs | Legacy WGs | osmologica
» 2sd in London (RAS) Jan 28-29 o Theory - orimeval Univ, LSimulatinns we
. . lLensin + Gal & AGN evol.
O 3rd In Lelden May 13-14 Clusterifg + Local Universe y

ars

* 4th in October 2013 TBD

g Lensing

{ EC Support Office _ l t\ /

+ Milky Way and
Resolved Stellar

Populations SWG

* Planets
* SNsTransients /

ECCG Lead (ECL}/Mission Survey Scientist
ECLCoord. Supp. ./ECL Syst. Engineer/\VIS,NISP,SGS
PMs+lscs/SWG CoorfCom Lead /Calib Lead fE2E Lead

|
NISP PM ecsedem | SGS | comiead | COM
Ph /Sp. IScs ECSGS Sc

l Internal Com lead J
SGS PO. .

NISP PO. SystTeam J l Event Lead J
NIR Detector WG l OUs | SDCs J l EPO Scientist J

Euclid Euclid-France Toulouse, 3 décembre 2012
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VIS PO.
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Euclid

Euclid Consortium: organisation Consortium

Euclid > ESA
Steering

| ECL " '| ECB

| Fcl SILIPPORT |
Communication : ESA-EC links
Coord. . Coord. .l
0 0 smology WGs |
» 2sd EC Newsletter issued in November oo, Yheory Primeval Univ. Simulations WG

*  Gal & AGN evol.

* Local Universe

+ Milky Way and
Resolved Stellar
Populations

* Planets

* SNsTransients

Wealk Lensing

* Logo competition on going : PLEASE VOTE ! Gal. Clustering

Clusters

Legacy WGs | L Cosmological

CME cross-corr.
ong Lensing

SWG

{ EC Support Office _ l

ECCG Lead (ECL}/Mission Survey Scientist
ECLCoord. Supp. ./ECL Syst. Engineer/\VIS,NISP,SGS
PMs+lscs/SWG CoorfCom Lead /Calib Lead fE2E Lead

|
VIS Lead NISP PM ecsespm | SGS | comiead COM
VIS PM Ph /Sp. IScs ECSGS Sc

VIS ISc l Internal Com lead J

SGSPO. ’ 1
MISP PO. SystTeam J l Event Lead J

Euclid Euclid-France Toulouse, 3 décembre 2012



Euclid

Euclid Consortium: coordinating proposals Consortium

Eu clid ESA

Important contributions to documentation EST ‘
activity and organisation of SWG WPs
and SWG-OU organisation

- - ECB
European projects:
ERC and ITN in Nov. 22

'_ Coord. l. Coord. .
« At least 5 ERC Euclid-related submitted Coomology Wes . [ eeeyWiee o [ st wo
« At least 4 INT/SPACE Euclid-related = e et W
submitted : E"rféiiiss- rrrrr " eschved Srler sWa
» Only one officially supported by EC: letter of renetenane Fran 'tt
support endorsed by ECB from ECL joined \—/)a
to the proposal (cosmo simulations) <+

* Not controlled despite request:unknown
number of Euclid-related proposals

|
&ses v SGS comiead COM

. ECSGS Sc

|InternaIComlead |

* Next year: EC will provide official letter

of support to all proposals that will be e veten || || EventLead
sent to ECL/ECB. . OUs | SDCs | - EPO Scientist

&

Euclid Euclid-France Toulouse, 3 décembre 2012



Euclid
Consortium

Euclid Consortium: organisation

Euclid
Steering

ECL SUPPO
I ECL Coord Suppo

ESA

Calibration Working Group

NASA/US EST member
nominated

* Name not yet officially endorsed
by ESA

* Name proposed by NASA:

J. Rhodes rotating every 2 years

VIS Lead

VIS PM

VIS ISc

Co

* Wealk Lensing
+  Gal. Clusterir

* Clusters
*+ CMEB cross-c
* Strong Lensir

Cosmological
Simulations WG

smology WGs

B Le
Cosmo. Theory ‘

NASA/US ECB full member
nominated

* Name not yet officially
announced to and endorsed by
ECB

* Name proposed by ESA:

NISP PM
Ph /Sp. I1Scs

NISP PO.

CCD Detector WG

VIS PO.

NIR Detector WG

J. Rhodes

ecsespm | SGS
ECSGS Sc

| comLead | COM

[ Internal Com lead J

SGS PO. .
LI_I_‘ﬂJ l Event Lead J
_ OUs SDCs J | EPO Scientist J

Euclid

Euclid-France

Toulouse, 3 décembre 2012



Euclid

Euclid Consortium: organisation Consortium

NASA/US contribution to SGS ESA
» George Helou (IPAC) officially
appointed by NASA to negociate
with ECL.

ECB

ECL " -

« Still unformal telecons, final draft
proposal for April 2013

F | Coord. l. Coord.

* NASA/IPAC wants to contribute -~ Legacy WGs . LCnsmnlngical

. Cosmology WGs

* Cosmo. Theory
* WeakLensing
+  Gal. Clustering
* Clusters

to NIR OUs and PHZ Primeval Univ. simulations WG

*  Gal & AGN evol.
* Local Universe
+ Milky Way and
Resolved Stellar

Populations SWG

* Planets
* SNsTransients /

+ CMEB cross-corr.
* Strong Lensing

» ECB, F. Pasian and M. Sauvage

in the loop o

* ESAin the loop for contributions 2
to SOC e

|
VIS Lead NISP PM ecsespm | SGS  comiead | COM
VIS PM Ph /Sp. IScs ECSGS Sc

l Internal Com lead ]

SGS PO. .
VIS PO. NISP PO. SystTeam J l Event Lead J

| EPO Scientist j

CCD Detector WG NIR Detector WG l OUs ! SDCs J

Euclid Euclid-France Toulouse, 3 décembre 2012



Euclid

Main requirement layers and documentation Consortium

Requirement levels Main sets of requirements
. Primary high-level science requirements for the WL and
LO requirements s
= |
o E
E g E | WL L1 requirements |
S o o L1 requirements
v £ g | GC (BAO) L1 requirements |
= U
o 2 g I
I E g | WL L2 requirements |
o =
> ° &
w = w | GC (BAD) L2 requirements |
= -
S e L2 requirements
| Survey L2 requirements |
| External data L2 requirements |

L2L3 flow-down controlled mainy through the System Performance
Budget Document (SPBD) and the Mission Operation Concept
Document (MOCD)

Controlled
by ESA

| MRD requirements (spacecraft & payload module) |

L3 requirements | PERD requirements (VIS and NISP instruments) |

Controlled
by ESA

Controlled

by the sub-system Lower level specifications
owner

Euclid Euclid-France Toulouse, 3 décembre 2012



New organisation of documentation

Science Science

Management Requirement

Plan [SMP] Document
[ScRD]

Mission
Requirement
Document
[MRD]

Euclid
Consortium

Launcher DCI

fload Elements
ment
nt [PERD]

Systemn Reguirement
Dacument [S

PLM Require
Document [PLV

Experiment
|
|EIC-A

PLM ALY
PLMITT
documents

Euclid

Euclid-France

Toulouse, 3 décembre 2012




On going activities on documentation  conssitum

SciRD: Version 6.2
- 7.0 for ITT SVM,
after endorsement
by EST (on going)

Management

Plan [SMP] Document
[ScRD]

Mission
Requirement
Document
[MRD]

Requirement

* EID-A completed
(reviewed by EC)

* GDPRD (reviewed
by EC) close to
completion for the
ITT SVM.

S

Systemn Reguirement
Document [SRD]

Payload Elements
ement
locument [PERD]

PLM Reguirement
Document [PLMP |

Experiment
Interface
Document Part A
|EID-A]

PLA ALY
eauireme
Doy nt
PLMARD]

Euclid

+ MODC-B + CalCD-B
preparaed by EC and
delivrered to ESA
*SWG-OU : interface
document produced by
SGS checked approved
by ECL

* SPBD reviewed by EC
close to completion

Space Ground ICD
[SGICD]

Euclid

Euclid-France

Toulouse, 3 décembre 2012




Documentation Consotium

* New documentation naming/numbering (ESA) convention
» Coding system made of 5 elements separated by a dash symbol:
* EUCL-XXX-XX-X-XXXX

Project identifier
Originator (e.g. AE = ARIANESPACE, EST=ESTEC, MSSL)
Document Code (e.g. DP=Data Package, PR=Procedure)
Project Element
Numbering System

 About 4. Project elements: 8
: Management and mission/system engineering/PA/AIV
: Service Module
: Payload Module
: Launcher
: Ground Segment (MOC)
: VIS Instrument
: NISP Instrument

: Science and Science Ground Segment
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« Signature: Installation of a document signature procedure: Abobe Pro Selected

» Access: One single access point to official documents: RSSD Livelink: managed
by ECL assistant supports and Catherine Grenet, with help from COMS
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NASA - Belgique - Canada Consortium

voir précédentes viewgraphs

 Belgique:
* Visite a CSL en mai 2012. Offre en cours:
» Mesures déformations FPA VIS et NISP pendant refroidissement
» Mesures déformations de structure du NISP pendant refroidissement
» Mesures de vibrations du FPA VIS et des unités NI-OMA et NI-DS
» Taches des chercheurs belges définies
* Proposition faite a CSL, en cours

Canada:
*voir Pan-STARRS

Euclid Euclid-France Toulouse, 3 décembre 2012



Euclid

Imagerie visible sol: hemisphere nord Consortium

. Japon/SUBARU HSC:
«  Visite au japon en juin 2012,
« Lol pour 194 nuits HSC: 6000 deg? + 1500 deg? du projet HSC
Retour 20-30 japonais dans EC
«  Offre pour collaboration spectro avec PFS
« Trés bien recu au Japon. Visite en février pour convaincre.
Collision avec HSC puis PFS surveys
- Echéance : juin 2012

« Canada/Pan-STARRS:
«  CSA prét a soutenir le suivi sol Euclid avec PS1/2

20-25 M USD

Si ok alors 20 chercheurs canadiens invités dans EC

Lettre appouvee par TECB, I'ESA, et N. Kaiser envoyée a CSA
- Echéance: juin 2012

«  WHT: peu d’'évolution

« CFHT new WFC 4 deg?: attractive, serait la plus indépendante des
approches mais backup pour le moment. Attendre CFHT Users meeting,
Campbell River, May 2013

Euclid Euclid-France Toulouse, 3 décembre 2012



Euclid

Imagerie visible sol: hemisphere sud Consortium

. ESO/VST:
«  Possible de couvrir 1500 deg?: = KIDS/VIKING + profond
Equipes KIDS/VIKING déja dans EC
. Pas d’échéance pour augmenter la profondeur actuelle

- DES+e-DES:
« 5000 deg?, 4 filtres, 1¢® image =0.7"
 Negociations en cours
«  Visite DES meeting a Houston en décembre
«  MoU + discussion pour une extension e-DES = DES+2500 deg?
Proposal e-DES au printemps 2013 (en discussion: avec EC)

« LSST:
« 20000 deg?, 4 filtres
 Negociations stoppées officiellement jusqu’'en 2014
—> tout ce qui se rapporte a LSST dans Euclid est stoppé... mais
. Discussions LSST-Euclid toujours en cours, processus lent

Euclid Euclid-France Toulouse, 3 décembre 2012



VIS Instrument

 Large area imager: a « shape measurement machine »

» 36 4kx4k E2V CCDs, 12 micron pixels,
« CCD e2V #273 very good

* 0.1 arcsec/pixel on sky

* Bandpass 550-900 nm

* Limiting magn.for wide survey : AB 24.5, 10 ¢ extended

Euclid

Consortium

COLD

Filter

CCD
detectors

PSU
(x12)

Focal Plane
Assembly

Name Unit Nation
VI-FPA VIS Focal Plane Assembly UK
F
VI-RSU VIS Shutter CH
VI-CU VIS Calibration Unit F
VI-CDPU Control and Data Processing I
Unit
VI-PMCU Power and Mechanism Control F
Unit
Cal Unit
Shutter

Power and
Mechanisms
Control Unit

.

Command and
Data
Processing
Unit

Euclid

Euclid-France
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VIS instrument: status of developement Consortium

 Different progess made in each sub-system development:

— Late signatures of contracts with industry: October 2012 for the
CDPU (I) and December 2012 for the shutter (CH)

- Impact on the PMCU development (shutter design needed)
— FPA design need PLM selection (Q4 2012) for completion

- completion during Industry/instrument optimisation phase (Q1-
Q2 2013)

« Completion of €2V CCD pre-development phase in November 2012

- CTIl measurement of irradiated CCDs: compliant with
specification - meet the requirements on precision on
ellipticity measurement.

« e2V CCD pre-development phase extended for mechanical and
thermal modelings and tests

Euclid Euclid-France Toulouse, 3 décembre 2012



Euclid

Instrument VIS : points critigues Consortium

 FPA / telescope interface: almost no margin on the current FPA
flatness budget:

- Design ,PLM/FPA interface optimisation after PLM selection
 Risk of direct solar illumination after launch: need input from ESA

 Verification/qualification plan will have to be revised according
the outcome of model studies (in partcular EM)

VIS is an unusual instrument. composed of separated units
mounted in the PLM, no VIS no optical bench as such.

—> Final performances difficult to validate until its full integration
on the PLM

- Need to define a performance verification plan at PLM level
with industry

Euclid Euclid-France Toulouse, 3 décembre 2012



Euclid
Consortium

NISP instrument

SiC

Structure Assembly (SA) & Thermal Control (TC)

Camera Lens

Corrector Lens Assembly (CaLA)

Assembly (CoLA)

b
AP

TN

w7

Temperature
140K

 Large area NIR imager and slitess

spectrograph

* 16 2kx2k H2GR NIR detectors

« 0.3 arcsec/pixel on sky

* 3 NIR filters: H,J,H,

* 4 Grisms (2 « blue », 2 « red »)

* Limiting magn.for wide survey :
AB 24.0, 5 o point source :

» Data volume 180 Gblt/day 2003 12 14 16 I8 20

Wavelength (um)

16 H2RG DETECTORS
(provided by ESA/NASA)
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Euclid
NlSP NEWS Conlsjgrltium
Focal Plane

» Teledyne discovered cracks on the HgCdTe sensitive layers of the
detectors with SiC package due to thermoelastic constraints at
operational temperature

« Small impact (few %) on detectors but the reason is not well understood
—> decision to move to Molybdenum detector package as JWST

CE9 Sidecar
support

Molybdenum plate

SiC panel

* NISP to be completely redesigned at LAM - ~3 month delay
* Mass increase accepted by ESA

Euclid Euclid-France Toulouse, 3 décembre 2012



ISP MAIN OPEN POINT Consortium

| NI-OMA
Filter & Grism wheels, torque Compensation Mechanism

— The “high” torque generated at “high” frequency (3Hz) by the wheels is
accepted by ESA

— Need for the Torque Compensation Mechanism (CMU). Answer in the
hands of scientists ??

— Good progress from CEA. Breadbord model to be build and tested in 2013

Structure

— A SiC flight like structure for the demo. model is now designed by LAM

— Structure DM to be build in 2013

Optics, Grism, Filter

— Very good progress from MPE, MPIA, LAM, BCN. Breadboards models to
be build and tested in 2013

* NI-Warn Electronic
— Wiaiting for Italy industry contract (January)

— Good progress by Spain for Instrument Control Unit

Euclid Euclid-France Toulouse, 3 décembre 2012



NISP DEVELOPMENT PLAN Consortium

DM (Demonstration Model) : Flight like focal plane with 2 detectors grade
4 and 2 MUX + flight like NI-OMA for the structure & thermal control (no
optics)

Schedule : NI-DS fully tested for February 2014, NI-OMA integrated for
march 2014, NISP DM end of tests for November 2014

« STM (Structure and Thermal Modem) : To be negotiated with ESA. Not
needed for NISP development as we have the DM & EQM

Schedule : 18/12/2015 delivery to ESA

« EQM (Engineering & Qualification Model) : NI-OMA flight structure &
Thermal control + EQM of optics, wheels and Calibration unit + Flight focal
plane with 4 detectors grade 1

Schedule : End of tests September 2016

« AVM (Avionic model) : =NISP Warm electronic EQM:
Schedule : 17/06/2016 delivery to ESA

Euclid Euclid-France Toulouse, 3 décembre 2012



Ground segment organisation : SDCs and OUS consortium

« Complex organisation

scientific
community
I « 20-30 Pbytes /cycle/year
SLh MOC SOC « > 100 objects (>3-
i ESOC ESAC ‘ ELA sigmas)

Station Wsiginh i First Level 3 release:

s sl S i 26 months after the
—— | —_— beginning of the surveys .

i Data Releases: see next
--------------- smenteam | Slides

SDC=

See SGS presentations
ITE ETE ETE ETE TR crun § coan | oen |
PhotRedSh. Morphod Shoar VISimag  Lowld  SpickoMess MRSpecto  Euideaton  NRimag  EstDota

— (] coordinator

| ----------------- O diputy coardinator
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O/Releases decision AWG Jan 201 3consortium

Baseline as proposed in New baseline vey well received in October
SMP june 2012 by AWG - proposal submitted for
AWG/SAAC recommendation in Jan. 2013

T0: start nominal mission

T0: Start
of Survey Year 1

01:

@i Release 15t year of LO data - T0H4 mo
2 Year 2

¢ Release 1styear of L1, L2, L3 data - T0+26 mo
Release 2nd year of LQ data

DR1: ™~ 2500 deg?

Year 3

Q2:

< - ‘MME#U.QL&M-WW \
Year 4 < DR2:+~5000 deg’; Total ~7500 deg?
4 .............
Year 5 Q3
Year 6 Q4
\/M ission timeline in years

. d 2. s
Mission DR3 : + ™~ 7500 deg?; Total ~15000 deg?

Timeline
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Euclid

Schedule overview Consortium

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021-2027

Euclid
adoption

PLM selection

(telescope)
. SVM
selection
|
VIS/NISP

PDR

SGSPDR  y|S+NISP to PLM
Satellite PDR )

I
|
Pipeline Operation Pipeline Operation Launch

Model 0 1 Model 1 :

|
|
|
|
|
|
|
|
I
I
I
I
I
I
I
I

PLM PDR 1
|
|
|
|
|
|
|
I
I
|
I
I
} Start Surveys
| .
|

Launch date: Q2 2020
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En résumé Consotium

* Euclid avance « normalement »,
* Les relations ESA-EC sont plutdt trés bonnes
 Etat d’esprit général toujours tres bon (je pense),
* Bonne consolidation de toutes les equipes,
* Equipes SWG, OUs et et OU-SWGs:
 consolidées,
* tres actives,
* trés bonnes interactions internes et croisées;
* Nouveaux partenaires attendus : NASA, Belgique, Canada,
* La sélection du télescope est tres proche (- update perf.)
* ITT SVM en tres bonne voie pour fin décembre
* La PRR SGS est une étape importante a ne pas manquer
« Quelques points durs: CMU
* Les données sols demandent encore du temps
* Regles de publication bientét soumises a 'ECB puis EST

Euclid Euclid-France Toulouse, 3 décembre 2012



