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Legacy SWGs 

•  Primeval Universe 
•  Galaxy and AGN Evolution 
•  Strong Gravitational Lensing 
•  Clusters 
•  Local Universe 
•  Milky Way and Resolved Stellar Populations 
•  Supernovae and Transients 
•  Exoplanets (microlensing) 
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Legacy science with Euclid 

 
•  Depth/area combination in the near-ir 
•  High spatial resolution 
•  Large number of spectra 



The scope of the Euclid near-ir imaging 

•  Wide survey 15,000 deg2 YJHAB=24 would take 
680 years with VISTA or 66 years with SASIR 
(2017) 

•  Deep survey 40 deg2 YJHAB=26 would take 72 
years with VISTA or 7 years with SASIR 

•  The Euclid surveys are >100 times more 
ambitious than anything underway and at 
least >10 times more ambitious than anything 
else currently conceived  
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Euclid legacy in numbers 
What Euclid Before Euclid

Galaxies at 1<z<3 with good 
mass estimates ~2x108 ~5x106

Massive galaxies (1<z<3) w/
spectra ~few x 103 ~few tens

Hα emitters/metal abundance 
in z~2-3 ~4x107/104 ~104/~102?

Galaxies in massive clusters at 
z>1 ~2x104 ~103?

Type 2 AGN (0.7<z<2) ~104 <103

Dwarf galaxies ~105

Teff ~400K Y dwarfs ~few 102 <10

Strongly lensed galaxy-scale 
lenses ~300,000 ~10-100

z > 8 QSOs ~30 None



Euclid spectroscopy 

Based on Geach et al (2010) 



Euclid spectroscopy 

Based on Geach et al (2010) 



High-z quasars with Euclid 
(Mortlock talk) 

 
z=7.085 quasar Mortlock et al. 2011 

2x109Msol BH 

Lya transmission profile resembles damping wing of the IGM  
with neutral fraction f>0.1. But reionisation predicted to be 
inhomogeneous process (Mesinger and Furlanetto 2008).  



•  SFR of detected galaxies at z=8 
insufficient to keep universe ionised 
(Bouwens et al 2010) 

•  Ways out 
•  Steep faint end LF slope 
•  Escape fraction 
•  IMF 
•  Reionisation was later 
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High-redshift galaxies with Euclid deep: cosmic 
reionisation 



Euclid deep survey 40deg2 JAB=26 
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Euclid will detect 100s of bright J<25.5 z>7 galaxies, with 
small contamination, compared to a handful known today 



•  Faint z>7 galaxies (the sources of reionisation ?) will 
be JWST targets 

•  Bright galaxies J<25.5 allow spectroscopy for LAE/
LBG clustering studies (McQuinn et al 2007) 

•  Cross-correlation with 21cm – topology of 
reionisation, bright galaxies are tracers (Lidz et al 
2009) 

•  Stellar population studies: UV slope, HeII 1640 
(metallicity, IMF) 

•  Bright end of LF provides strongest constraints on 
galaxy formation models 
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High-redshift galaxies with Euclid deep: cosmic 
reionisation 



Strong gravitational lensing: current topics 

•  Dark matter and baryon 
mass profiles, and scaling 
relations, in galaxies, 
groups, clusters (e.g. 
Gavazzi et al., 2008, Auger 
et al., 2010) 

•  Galaxy substructure (e.g. 
Vegetti et al, 2010) 

•  Gravitational telescopes 
(e.g. Richard et al., 2011) 
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Strong lensing with Euclid 
Massimo Meneghetti, Jean-Paul Kneib 

•  Automated searches for 
galaxy lenses (Marshall et 
al., 2009) and cluster arcs 
(Seidel and Bartelmann, 
2007) 

•  Expect 300,000 galaxy 
lenses, 5000 cluster lenses 

•  Measure mass profiles as 
function of galaxy type, 
redshift, and mass 

•  Rare cases e.g. high 
magnification, double rings    
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Galaxy evolution (Conselice talk) 
Galaxies are characterised by many 
parameters. Distributions in multi-
parameter space provide multiple 
constraints on models. 
Very large samples needed ND  
 

Euclid will allow us to: 

★ Study multi-variate distribution 
functions of galaxies at z~1-3. 
★  Measure correlation functions as a 
function of luminosity, morphology, 
metallicity, stellar mass, SFRs, ... 
★  Study galaxy properties in given 
environments (clusters, filaments, 
groups) as a function of other physical 
parameters. 

For galaxy evolution 
Euclid will be like 
SDSS at 1<z<3 
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Deep fields locations 

•  40 deg2 YJH 26AB Vis 27.5AB 
•  Default location SEP, NEP 
•  Very strong science case for 6deg2 in Subaru 

Hypersuprimecam deep fields 
•  3deg2 in SXDS/UDS 2h18m-5o 

•  3deg2 in COSMOS 10h00m+2o 

•  Remainder split between SEP, NEP 
•  Advantage of NEP is Hypersuprimecam access for 

deep z imaging 
•  Advantage of SEP is ESO access 



Deep fields locations 

      SEP 10x10deg2 

40deg2 with E(B-V)<0.06 <5o from SEP 

      NEP 10x10deg2 

40deg2 with E(B-V)<0.03 <5o from NEP 
 



Euclid SN1a survey 

•  Euclid has the potential 
to provide the first NIR 
survey for SNe from space 
•  Reduced systematics due to 

extinction 
•  Reduced scatter 
•  Opportunity to reach high 

redshift 



ExELS 
Exoplanet Euclid Legacy Survey 

(Kerins talk) 

•  ExELS will have sensitivity to 
cold exoplanets down to sub-
Earth masses at host 
separations above 1 AU through 
the microlensing effect 

•  It will also be able to detect 
unbound (free-floating) 
exoplanets 

•  Microlensing from space is the 
only way to explore the cold 
and free-floating exoplanet 
regime down to Earth mass 

•  Perfect complementarity to 
Kepler hot/warm exoplanet 
dataset 

Kepler ExELS sensitivity 
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Legacy Data Processing Requirements 
Document 

•  Complements the GDPRD (primary cosmology) 
•  It’s a Euclid not ESA document 
•  Once agreed with GS requirements will become 

formal 
•  State requirements now on pipeline, in order to 

achieve your legacy science 
•  In particular list parameters to be measured 


