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ESA Cosmic Vision 2015-2025 programme

Process Timeline

Call for science themes

Cosmic Vision 2015-2025 Themes

Call for Proposals (M & L missions)

Proposals due

April 2004

2005

March 2007

June 2007



  

ESA Cosmic Vision 2015-2025 programme

Proposed Cosmology M missions

All-sky optical imaging 
for gravitational lensing

All-sky near-IR spectra to 
H=22 for BAO



  

ESA Cosmic Vision 2015-2025 programme

Process Timeline

Call for science themes

Cosmic Vision 2015-2025 Themes

Call for Proposals

Proposals due

Pre-selection

April 2004

2005

March 2007

June 2007

October 2007



  

ESA Cosmic Vision 2015-2025 programme

• In October 07: ESA selects DUNE & SPACE for a joint 
assessment study and appoints a Concept Advisory Team



  

ESA Cosmic Vision 2015-2025 programme

• In May 08: The Concept Advisory Team (CAT) reports 
their conclusions to ESA advisory structure

 => Euclid is borned



Euclid
A geometrical probe of the universe proposed for 
Cosmic Vision

= +

All-sky optical 
imaging for 
gravitational 
lensing

All-sky near-IR 
spectra to 
H=22 for BAO



The Euclid Concept

• Named in honour of the pioneer of geometry
• Euclid will survey the entire extra-galactic sky (20 000 

deg2) to simultaneously measure two dark energy 
probes:
– Weak lensing (DUNE):

• Diffraction limited galaxy shape measurements in one broad visible 
R/I/Z band.

• Redshift determination by Photo-z measurements in 3 YJH NIR 
bands to H(AB)=24 mag, 5σ point source 

– Baryonic Acoustic Oscillations (SPACE):
• Slitless spectroscopic redshifts for galaxies with emission lines 

fluxes H brighter than 4x10-16  erg/s/cm2 (default)
• DMD spectroscopic redshifts for 33% of all galaxies brighter than 

H(AB)=22 mag, σz<0.001 (back-up)

• With constraints:
– Aperture: max 1.2 m diameter
– Mission duration: max ~5 years



Other Probes
• Besides its two principal dark energy probes, Euclid will 

obtain information on:

– Galaxy clustering: the full power spectrum P(k)

G

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

– Redshift-space distortions:
• Measures the growth rate (derivative of growth factor) from the 

redshift distortions produced by peculiar motions.

–  Clusters of Galaxies
• Measures a combination of of growth factor (from number of 

clusters) and expansion history (from volume evolution).

– Integrated Sachs-Wolfe Effect
• Measures the expansion history and the growth. 



Euclid’s Primary Science 
Objectives

Issue Target
The nature of 
Dark Energy

Measure the DE parameters wn and wa to a 
precision of 2% and 10%, respectively, 
using both expansion history and 
structure growth.The nature of 

Dark Matter
Test the Cold Dark Matter paradigm for 
structure formation, and measure the sum 
of the neutrino masses to a precision 
better than 0.04eV when combined with 
Planck

The seeds of 
cosmic 
structures

Improve by a factor of 20 the 
determination of the initial condition 
parameters compared to Planck alone

Testing General 
Relativity

Distinguish General Relativity from the 
simplest modified-gravity theories, by 
measuring the growth factor exponent γ 
with a precision of 2%



EuclidEuclid Mission Implementation

Mission elements:
• L2 Orbit
• 4-5 year mission
• Telescope: three mirror astigmat (TMA) with 

1.2 m primary

• Instruments:
– Visible imaging channel: 0.5 deg2, 0.10’’ 

pixels, 0.23’’ PSF FWHM, broad band R+I+Z 
(0.55-0.92mu), CCD detectors, galaxy shapes

– NIR photometry channel: 0.5 deg2, 0.3’’ pixels, 
3 bands Y,J,H (1.0-1.7mu), HgCdTe detectors, 
Photo-z’s

– NIR Spectroscopic channel: 0.5 deg2, R=400, 
0.9-1.7mu, slitless spectroscopy, redshifts

• Data rate Max 840 Gbits/day (compressed)

Spectroscopic
channel

NIR Photometric
channel

Vis. Imaging
channel



EuclidEuclid Surveys

Wide Survey: entire extra-galactic sky (20 000 deg2) 
- Imaging for Weak lensing:

• Visible: Galaxy shape measurements in R+I+Z<24.5 (AB,10σ), 40 resolved 
galaxies/amin2, median resdshift of 0.9

• NIR photometry: Y,J,H<24 (AB, 5σ PS), photometric redshifts rms 003-0.05(1+z) 
with ground based complement

- Spectroscopy for BAO:
• Spectroscopic redshifts for 33% of all galaxies with H(AB)<22 mag, σz<0.001

Deep Survey: ~30 deg^2, visible/infrared imaging to H(AB)=26 mag and spectroscopy to 
H(AB)=24 mag

Galactic surveys: Other surveys in the galactic plane under discussion

Galactic Plane

Deep
~30 deg2

Wide Extragalactic
20,000 deg2



  

ESA Cosmic Vision 2015-2025 programme

Process Timeline

Call for science themes

Cosmic Vision 2015-2025 Themes

Call for Proposals

Proposals due

Pre-selection

Call for Assessment Studies M missions

April 2004

2005

March 2007

June 2007

October 2007

July 2008



  

ESA Cosmic Vision 2015-2025 programme

• July 08: a call for assessment studies is launched for the six 
 preselected M class missions (~300 M euros cost to ESA)

Euclid

Plato

Solar Orbiter

Cross-Scale

SPICA

Marco Polo

Cosmology

Extrasolar planets

Sun

Plasma Physics

IR 

Asteroid mission return



  

ESA Cosmic Vision 2015-2025 programme

Process Timeline

Euclid stakeholders meeting

Joint mission with US: IDECS

US pulls out: Euclid resurrects

Euclid-DES/PS letter of understanding

Submission of Assessment Study: YB

ESA internal review

M missions presentations

December 2008

February 2009

April 2009

September 2009

September 2009

Oct-Nov 2009

December 2009
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ESA Cosmic Vision 2015-2025 programme

• End of December meeting ESA presented their cost & 
timeline evaluation

Euclid

Plato

Solar Orbiter

Cross-Scale

SPICA

Marco Polo

~500

~480

~450

~600

~100

~620

Q4 2018

Q4 2018

Q3 2018

Q2 2019

Q1 2019

Q4 2019



  

ESA Cosmic Vision 2015-2025 programme

Process Timeline

M mission down-selection February 2010

Euclid, Plato & Solar-Orbiter were pre-selected for the 
two M mission slots (M1/M2) for expected launch in 
2017/2018 with a budget of ~475 Meuros cost to ESA



  

ESA Cosmic Vision 2015-2025 programme

Process Timeline

M mission down-selection

EOAT appointment

Euclid Consortium

February 2010

March 2010

April 2010



  

ESA Cosmic Vision 2015-2025 programme

• input on the Science Management Plan

• Advise on the optimization of the mission

Euclid Optimization Advisory Team



  

ESA Cosmic Vision 2015-2025 programme

• Eight/Nine questions

• Q1: radiometric performances

• Q2/Q3: PSF

• Q4/Q5: Tiling

• Q6: Spectroscopy slitless implementation

• Q7: Calibration requirements

• Q8: Deep survey

• Q9: filter in the optical

Euclid Optimization Advisory Team



  

ESA Cosmic Vision 2015-2025 programme

Process Timeline

Release AO for EC & ILS

Proposals due

ESA internal Evaluation

Advisory Bodies Recommendations

M-class mission selection

MLA decision

Implementation Phase

Mission Launch

July 2010

October29, 2010

Nov 2010-Jan 
2011

Jan-Feb 2011

June 2011

Nov 2011

2012-2017

2017-2018



  

MICE simulations 

ICE  (IEEC/CSIC)  Barcelona



  
project web: www.ice.cat/mice

 MICE ➯ Project to develop very large numerical “cosmological” simulations in the 
Marenostrum supercomputer (Barcelona). Provide future surveys with mocks 
(DES, PAU, Euclid).

 ð  10.000 processors, 20 TB RAM , 100 Teraflops

 ð  GADGET N-body simulations with 109- ~1011  dark-matter particles in volumes 
     1-500 h-3  Gpc3  ➯ dynamical range of 5 orders of magnitude in scale

People

MICE collaboration : P.Fosalba (PI), F.Castander, M.Crocce, E.Gaztañaga, 
M.Manera

External : C.Baugh , A.Cabré, A. Gonzalez, J.Carretero, V.Springel



  

Where do we stand ?

   N                 Box (Mpc h-1 )         Mass (Msun h-1)

 8003                     1200                       2.4 1011   (20 realizations)
10243                     768                                  2.9 1010

10243                     384                       3.6 109

10243              179               3.7 108

20483                   3072                     2.4 1011

20483                   7680                     3.7 1012

40963                   3072                     3.0 1010

Millennium Run : 21603 particles, m = 9 108 Msun h-1  in L = 500 Mpc h-1 (Springel et al. 2006)

MICE 3072 has ~ 200 times the volume of the Millennium Run, with same particle 
load

Cluster abundance and Large Scale Clustering (e.g. BAO to % accuracy)
Lightcone to z =1 and projected density maps (Lensing, ISW, etc)

MICE 7680 equal 17 Hubble Volume Simulations (and 500 times SDSS 
volume)



68

• Generating mock galaxy catalogues from N-body 
halos using HOD prescription and assign lensing

•  Constraints

• Luminosity function

• Colour-magnitude diagram

• Clustering as a function of colour and luminosity 

Mock galaxy catalogues



Mock galaxy catalogues

Mass function Luminosity function CM diagram

Clustering
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