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Decline of Star Formation at low z

Madau et al, 98
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Evolution in Clusters - Blue Galaxies

Butcher & Oémler, 1984

F1G. 3.—Blue galaxy fraction versus redshift. Filled circles, compact clus-
ters (C = 0.40); open circles, irregular clusters (C < 0.35); dotted circles, inter-
mediate clusters (0.35 < C < 0.40).
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Ellipticals and SOs

Both typically passive - but morphologies relate to
dynamical state of galaxy - information about formation




Morphologies of cluster early-types

Fasano et al, 00
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Morphology traces local density
R Dressler, 1980
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Fi1G. 4.—The fraction of E, SO, and S+1 galaxies as a
function of the log of the projected density, in galaxies Mpc 2.
The data shown are for all cluster galaxies in the sample and
for the field. Also shown is an estimated scale of true space
density in galaxies Mpc~2. The upper histogram shows the

number distribution of the galaxies over the bins of projected
density.




The group regime

Population Fraction
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Fi1G. 1.—Population fraction as a function of space density for the CfA
sample. The group contribution to the morphology-density relation is indi-
cated by the solid histograms; the cluster contribution, by the dashed histo-
grams. Dressler’s morphology-density relation is indicated by the solid curves
which are color corrected and shifted to correspond to Hy, = 100 km s
Mpc™ L.

Postman & Geller, 1984



The Group and its relavence

B
Q
(%]
(%)
)

-

o
c

s
o

(a4

O
c
«
(%]
>
S
Q

a4
(4]
)

<
a4

i

B2
3

Y4
[
O
3
S
O
.

G—




Global Contribution of Groups

P(galaxy in group |
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*Integrated environmental history is what really matters!



HST-ACS
ACS F775W

26 Groups
0.3<z<0.55
Serendipitous field

CNOCZ2 groups project

Magellan VLT

Groups:
Targetted Spectroscopy
(Wilman et al, 2005)

* SEDs / SFR / M~

CNOC?2 Sur'vey: (Yee et al, 00)
~6000 redshifts 0.1<z<0.55
UVBRI Photometry

FOF groups (Carlberg et al, 2001)
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Fraction of [OII]-weak galaxies
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Cluster velocity dispersion

Wilman et al Poggianti et al., 2006




Fraction of [OII]-weak galaxies

_ Balogh et al, 2007
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Fraction of red galaxies

colour-colour filter

raciion

Balogh et al, 2009
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8 1 m-weak galaxies
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8 1 m-weak galaxies
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InfraRed Passive Sequence (IPS)
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Fraction of 8 t m-weak galaxies

global
groups




Morphological Classifications
S0 E

A : .
— ‘ e . Break in Surface brightness

profile

spiral

ottty ’
N s LAk b ~ _;,.;,' 01
b LT A " Y T B : R
S N 500 53 AL g8 ORI NN
[R>S NS Vs b < r __-,"-_.t e gl
~ 1 AN ) D g | \

B TS L. T b U e IR 1oV ) Ear RN R R R e e %
GBS B B L i SR A S e 80 el A
ERNe IR s Dbt I ST TN .'_‘ff:fg'f"?v._‘ rodurapias g lie Lopl D ekl S8 dbeie




GIM2D Decompositions of SOs, eSps

:
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GIM2D Decompositions of SOs, eSps

:

S0s have MUCH higher B/T than spirals
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Composition of Groups/Field as f(luminosity)

Luminosity limits:  z=0.55 z=0.3

Ellipticols‘;

SOs:




Significance of Difference between
Group and Field




Segregation within groups

Results:

- - < 300kpc > 300kpc : resampled
J 10° times

f(E) (M<-21)  Always lower

£(S0) 97% higher

e SO
¥ So-Sbc



Composition vs environment and z

Ellipticals: No clear dependence on
environment OR z

D80 HC * CNOC2 groups
D80 LC 1+ CNOC2 field

FOO HEC - JO7 X-ray group
FOO LEC M09 X-roy groups

£ IO0LEC g o X S0s: Clear dependence on z

MORPHS LEC

€98 HEC As populous in Groups as Clusters

T C98 LEC

Spirals:Clear dependence on z. As
populous in Clusters as Groups




Similar early-type fraction in the supergroup S61120 to
clusters

Kautsch et al, 2008

M+1.0to M*+2.5 M*+0.5

Field Groups SG1120 Clusters SG1120 Coma




Bulge Growth

:

S0s have MUCH higher B/T than spirals
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Late-Type Spiral -> SO?

Poggianti et al, 2008

All spirals

Sc and later

will need:

* significant bulge
growth (will be eSp
for a stage)

and eventually:

* a truncated gas
supply (stop SF)
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Late-Type Spiral -> SO?

Poggianti et al, 2008

All spirals
Sc and later
Sa+Sh

will need:

* significant bulge
growth (will be eSp
for a stage)

and eventually:

* a truncated gas
supply (stop SF)



Bulge Properties as f(Hubble Type)

log[Bulge effective rodius)] (kpc)




Bulge Properties as f(Hubble Type)

log[Bulge effective rodius)] (kpc)




IR-bright progenitors?

Radius (Mpc)

A maximal growth Model
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Geach et al, 08 4 Gyr'

24 1 m bright galaxies

mainly in infall regime



IR-bright progenitors?

Tyler et al, in prep
1000 - MIPS 24 omm data:
100 ° * |
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Merger Origin?

Structural Parameters:

SAURON field SOs:

increasing boxineness
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Conclusions
What we know:

S50s common in groups (not only cores): Stripping unlikely
(but rare in low density field)
Sc+ abundance l with density: progenitors?

BULGE GROWTH!!
Bright Ellipticals Tonly in group cores:
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