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Introdu
tionHomogeneous propertiesobserved in early-type galaxiesGalaxy assembly over 
osmi
timeDownsizing s
enario in ahierar
hi
al s
enario
Merger tree, from La
ey & Cole (1993) RDCS1252, from Lidman et al. (IRAC/VLT)L. Delaye Mass-size relation in di�erent environments



Introdu
tionMass-size relation and sizeevolution of ETG: 
ompa
tpassive early-type galaxies athigh redshift (Daddi et al.2005, Trujillo et al. 2006,Buitrago et al. 2008, van derWell et al. 2008, van Dokkumet al. 2008, Sara

o et al.2011, Rai
hoor et al. 2012,Newman et al. 2012, Cimatti etal. 2012, and many others) Mass-size relation, from Rai
hoor's thesis
→ Sizes have to in
rease by a fa
tor of ∼ 2 sin
e z ∼ 1 (Trujillo et al.2007) L. Delaye Mass-size relation in di�erent environments



Introdu
tionPu�ng-up s
enario (Fan et al.2008, 2010): adiabati
 expansionthrough signi�
ant mass loss →highly a
tive and young stellarpopulationDry minor mergers s
enario (DeLu
ia et al. 2006, Naab et al.2009, Hopkins et al. 2009, Shankaret al. 2011) → high rate ofo

urren
e of minor mergers, a lotof gas-poor 
ompanionsE�e
t of the environment: sizeevolution in low- vs high-densityregions
AGN, from Reynaldi

Minor merger simulation, from MihosL. Delaye Mass-size relation in di�erent environments



Data & AnalysisHawk-I Cluster Survey: 9 
lusters between z = 0.8 and 1.45Cluster z
l S
ale (kp
/") Filters Nzspe
RXJ0152-1357 0.84 7.645 i775, z850, r625, Ks (HAWKI) 107RCS2319+0038 0.91 7.838 i775, z850, Ks (HAWKI), J (ISAAC) 28XMMJ1229+0151 0.98 8.000 i775, z850, Ks (HAWKI), J (SOFI) 26RCS0220-0333 1.03 8.099 i775, z850, Ks (HAWKI), J (ISAAC) 11RCS2345-3633 1.04 8.117 i775, z850, Ks (HAWKI), J (ISAAC) 23XMMJ0223-0436 1.22 8.367 i775, z850, Ks and J (HAWKI) 27RDCSJ1252-2927 1.23 8.377 i775, z850, Ks and J (ISAAC) 31XMMU2235-2557 1.39 8.497 i775, z850, Ks and J (HAWKI) 34XMMJ2215-1738 1.45 8.524 i775, z850, Ks and J (HAWKI) 48Table: HAWK-I Cluster Survey data.Size estimation: Galapagos (Barden et al. 2005) using Gal�t (Penget al. 2002) on F850LP �lter imagingMass estimation: LePhare (Arnouts et al. 1999; Ilbert et al. 2006)using Bruzual & Charlot (2003) library and a Chabrier (2003) IMFMorphology: GalSVM (Huertas-Company et al. 2008, 2009, 2011)L. Delaye Mass-size relation in di�erent environments



Galaxy sele
tion
Red sequen
e de�ned by spe
tros
opi
 redshifts in (i − z) vs zdiagram for ea
h 
luster → sele
tion of galaxies inside the redsequen
e ±3σSele
tion of early-type galaxies (P(ETG) > 0.5)Gal�t limits |MSEx −MGal�t | < 0.8, n 6= 8 and 0.1 < Re� < 1.5ar
se
Stellar masses: log(M/M⊙) > 10.5
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Final sample of 
luster and �eld galaxiesCluster galaxies from HCS Cluster #ETGsRXJ0152 123RCS2319 61XMMJ1229 67RCS0220 45RCS2345 33XMMJ0223 33RDCSJ1252 34XMMU2235 14XMMJ2215 26Field galaxies from HCS, COSMOS (Huertas-Company et al.,submitted), and GOODS-CDFS (Rai
hoor et al. 2012)HCS COSMOS GOODS-Sredshift bin #ETGs #ETG #ETG
[0.7, 0.9] 13 122 ...
[0.9, 1.1] 16 98 ...
[1.1, 1.6] 11 40 24L. Delaye Mass-size relation in di�erent environments



Mass-size relation
Fig.: Mass-size relation of passive early-type galaxies in 
lusters (red 
ir
les)and in the �eld (blue triangles). Blue and red lines 
orrespond respe
tivelly tothe �t for �eld sample and for 
luster sample. The lo
al mass-size relation ofShen et al (2003) is in red dashed line and Bernardi et al (2010) in bla
k lines.Diamonds represent �eld galaxies from Rai
hoor et al. (2012).L. Delaye Mass-size relation in di�erent environments



Size distribution of passive 
luster and �eld ETGs
ETGs with 10.5 ≤ log(M/M⊙) < 11

ETGs with log(M/M⊙) ≥ 11Size distributions are di�erent in 
lusters and in the �eld.L. Delaye Mass-size relation in di�erent environments



Size evolution of 
luster and �eld passive early-type galaxies

Fig.: Size evolution in fun
tion of redshift for passive ETGs galaxies withlog(M/M⊙) ≥ 10.5 in 
lusters (red 
ir
les) and in the �eld (blue triangles).Left: The blue and red dashed 
urves 
orrespond to the �ts Re ∝ (1 + z)α of�eld and 
luster galaxies respe
tivelly. Right: Radius are normalized to1011 M⊙. Dashed line 
orresponds to the �t of Cimatti et al. (2012), bla
kdotted line to the �t of Newman et al. (2012) and the dash-dotted line to theone of Damjanov et al. (2011).L. Delaye Mass-size relation in di�erent environments



Con
lusionCluster galaxies seem to be larger on average than �eld galaxies butsizes are 
onsistent in 1σ dispersionOn-going work: (Delaye et al. in prep)Galaxy morphologies: distin
tion between ELL and S0s to be
on�rmed by a visual 
lassi�
ationComparison and dis
ussion with previous studies and with models(Hopkins et al 2009, Guo et al 2010, Shankar et al 2011, Nipoti et al2012) Thank you for your attention
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Galapagos validation tests

Di�eren
e between the estimated parameter by GALFIT and the inputparameter are as follows δre = (re,out − re,in)/re,in, δmag = (magout −magin),
δn = (nout − nin)/nin L. Delaye Mass-size relation in di�erent environments



Morphology at z ∼ 0.8

Fig.: Stellar mass (top left panel), axis ratio (top right panel), Sersi
 index(bottom left panel) and size (bottom right panel) distributions for ellipti
al (redsolid line) and lenti
ular galaxies (green dashed line) in 
lusters distinguishedwith GalSVM with 0.7 < z < 0.9.L. Delaye Mass-size relation in di�erent environments



Morphology at z ∼ 1.4

Fig.: Stellar mass (top left panel), axis ratio (top right panel), Sersi
 index(bottom left panel) and size (bottom right panel) distributions for ellipti
al (redsolid line) and lenti
ular galaxies (green dashed line) in 
lusters distinguishedwith GalSVM with 1.1 < z < 1.6.L. Delaye Mass-size relation in di�erent environments


