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EUCLID : Science

¥A high precision dark energy satellite
mission

¥Mainly two techniques to characterize dark
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EUCLID : Science

¥ Legacy science

¥Galaxy formation & evolution
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Science objectives

(1) Euclid alone to measure w,and w, to 2% and 10% (FoMpg = 500)

(1) Look for deviations from w = -1, indicating a dynamical dark energy.

(1) Measure the cosmic expansion history to better than 10% for several redshift bins fromz = 0.5
toz= 2.

(1) Measure the growth index, vy, to a precision better than 2%.

Test of (1)) Measure the growth rate to better than 5% for several redshift bins betweenz= 0.5 andz = 2

Gravity (11) Separately constrain the two relativistic potentials ® and ¥

(iv) Test the cosmological principle

(i) Detect dark matter halos between a mass scale of >10' to 10° M

¥ D (1)) Accuracy of a few hundredths of an €V on the sum of neutrino masses, the number of neutrino |

ark Matter : : :
species and the neutrino hierarchy.

(111) Measure the dark matter mass profile on cluster and galactic scales.

(1) Measure the matter power spectrum on a large range of scales in order to extract values for the
parameters os and n to 1%; improve constraints on oy and n by over a factor 30 and 2
respectively compared to Planck alone

(i1) For extended models, improve constraints on n» and o with respect to Planck alone by a factor 2.

(iii)) Measure the non-Gaussianity parameter fy; to + 10.

Dark Energy

Initial
Conditions




EUCLID :instruments

¥ |.2 m telescope at L2

¥Three on-board instruments
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EUCLID instruments

¥VIS imager : measure shape for weak
lensing

¥NIR imager (three bands) : for photometric
redshifts of all observed objects — need
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Slitless spectroscopy
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DMD spectrographs

Non-baseline option
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Euclid people




Surveys & data

¥Wide (20 000 deg?) imaging (3e9 sources
at 10 sigma) + spectro (70eb spectra)

¥Deep (40 deg?) imaging + spectro




Euclid processing

¥Different and heterogenous data sets

. ol il ol Satt il
X i . W £ 1 = .
Ay oAb = Lo XD

L1+ -
R L Y



Euclid processing

¥Need very good space/ground
intercalibration for photo-z, make
processed data as homogeneous as
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Euclid processing

¥Reference system = VIS imaging (0.1”/pixel,
0.5 deg2)

¥Paving the sky with this system =
« euclidisation »

s N g -
2. . £ - ..'—1! Y el L 2 L
Lhamt ¢ “ ' -' B [3

4 i §
X = VY a T A . - ’ «
- AL  rrde (14 R :.—.- ‘Ol eyl L B s * _-‘ o = eln B )
: - . ) . ’
et s ol o L’ oo e . N ik U



Data volume of

euclidisation
Euclid DES |[PanSTARRS| LSST Total
#images |l 400 000/ 160 000| 70000 |4 000 000 |5 630 000
Vol (PB) | 3 4 300
Sky cov (°2)| 20 000 | 5 000 30 000 20 000
Hfilters 4 5 4 6
#sources |1,44E+10(4,50E+09 2,I16E+10 | 2,I16E+10 | 6,21 elO




Functional breakdown

¥ Subdivision in OUs with associated SDCs

¥ Data reduction for 3 onboard instruments
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Euchd

Mapping the geometry
of the dark Universe




