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Galaxy clusters & predictions for the ESA Euclid 
mission (Laureijs et al. 2011)

• Beside the primary science of Euclid, the wide survey will cover 15,000 
deg2 down to VISAB=24.5 mag and YJHYAB=24 mag, and the deep fields 
will cover 40 deg2 down to  VISAB=26.5 and YJHYAB=26.0

• Euclid will find ~100,000 clusters with M>1014Msun, between z=0.2 and 
z=2, with ~20,000 with z>1, ~6000 with z>1.5 (updated to Planck 
cosmology)

- Constraints on cosmology - understanding of the selection 
function and cluster mass determination (lensing!)

- Galaxy evolution in dense environments and ETG progenitors
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E-ELT MOSAIC (Evans et al. 2014)

• The E-ELT and other ELTs will be ideal for Euclid higher redshift galaxies 
follow-up. As an example, the E-ELT/MOSAIC IFU (Evans et al. 2014) 
will target ETG progenitors up to z~5 and study their dynamics and 
chemical composition
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At z>1.5 more star forming galaxies in the cluster 
cores

Brodwin et al. 2013; Muzzin et al. 2012, and references therein
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Clusters and proto-clusters at z~1.6-2

Mei et al. 2014

Mei et al. 2014

Mei et al. 2014
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HUDFJ0332.4-2746.6 and HUDFJ0332.5-2747.3 
CANDELS and 3D-HST overdensities at z=1.84 and 1.9

~20σ detection

~4-7σ detection

Mei et al. 2014
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WFC3 Grism Spectroscopy from CANDELS and 
3D-HST+GMASS 

3D-HST spectra from Brammer et al. 2012
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Lyman break confirmation 

CANDELS imaging combined with HUDF UV  (Teplitz et al. 2013)
Mei et al. 2014
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Blue ETGs, mostly star-forming

The continuous line if the passively evolved CMR from z~1.3 clusters from Mei et al. 2009

Mei et al. 2014
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Size growth - only ETGs

Delaye et al. 2014; Mei et al. 2014

Delaye et al. 2014

Newman et al. 2014
Mei et al. 2014
Strazzullo et al. 2013 

Field : Newman et al. 2012
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South Pole Telescope Spitzer Deep Field (SSDF)
PI: A. Stanford - see Rettura’s talk - with Licitra, Lidman, Stanford, Ashby, Bartlett, 
Brodwin, Gettings, Gonzales, Martinez-Manso, Pierre, Sadibekova, Stern

• 100 deg. sq. covered with Spitzer IRAC 3.6μ and 4.5μ in the SPTpol field

• Survey completed in 2012 (Ashby et al. 2013; Rettura et al. 2014) - ~100 
clusters at z>1.5

• Optical coverage of 25 sq.deg. with CTIO/DECam from the XXL consortium 
(PI: Lidman)
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South Pole Telescope Spitzer Deep Field (SSDF)
combined with CTIO/DECam   

VLT/KMOS follow-up - pilot program with Capaccioli and Covone at the 
University of Naples - Rossella Licitra, SM, et al. in preparation
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Euclid Cluster Detection Challenge (2013-2014)
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Euclid Cluster Challenge 
(RL is our cluster detection algorithm - Licitra et al., in preparation)
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Euclid Cluster Challenge

Monday, November 17, 14



Euclid Cluster Challenge

New cluster challenges are on the way, with improved estimation of photometry and photometric 
errors (Ascaso, SM et al, in preparation) and improved algorithms
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Conclusions

• Euclid will find ~100,000 clusters with M>1014Msun, between z=0.2 and 
z=2, with ~20,000 with z>1, ~6000 with z>1.5 (note : updated to Planck 
cosmology) - Scaled to WFIRST 2400 sq.deg. upper limit ~2400 clusters 
at z>1.5

• Future ELT spectrograph follow-up (e.g. MOSAIC) will study in detail massive 
ETG progenitors dynamics and stellar population

• This science is starting now: with HST/WFC3 imaging and grism 
spectroscopy, Spitzer deep observations and VLT/KMOS and Keck/MOSFIRE 
follow-up we observe the progenitors of local clusters. But...it is limited in 
survey area and we have only tens of objects!

• With the current IR and mid-IR surveys we are predicted to detect and 
analyze ~100 clusters at z>1.5 in the next few-5 years, and ~6000 with the 
next generation wide field infrared surveys in 5-10 years 
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Euclid (Laureijs et al. 2011)
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