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The Framework

(Re<2kpc) and quiescent galaxies.

Many authors find high-z (z>1.5), massive (M*>1010Msol), compact
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Where are local compact galaxies?

Trujillo+09 don't find any candidate in SDSS-DR7 at z<0.2
which could be a descendant of such compact high-z galaxies

10.0

M, hzo7[10"°Ma)]
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Possible evolution scenarios

» High-z masses and/or radii are incorrect: models with proper description
of the TP-AGB phase of stellar evolution, yields as far as 0.2dex less
massive galaxies (Maraston05). S/N of high-z images (with HST to0)

- can alter (reduce) the recovered Re (Mancini+10).

i) Evolution of radius with redshift
1) Major merging (conflict with evolution of mass function)
2) Minor-merging(Bernardi+09.Van- del Wel+09.Hopkins+1C

iii) Compact galaxies are somewhere else, or they must be searched for
carefully, or the local relation is not the proper one.. need to properly
homogenize all the literature data, IMFs, limits, modeling, mass types, etc.
(wha ) lone_in Valenti +10)
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WINGS dataset

»  WINGS

local cluster galaxies 0.04<z<0.07 (Fasano+06)

ii) 21 clusters with average spectroscopic completeness >50%

iii) Redshifts and memberships from WINGS-SPE (Cava+09)

iv) Masses from SED fitting (Fritz+10 in prep.)

v) Sizes from' GASPHOT (Pignatelli+06)

vi) Morphologies from MORPHOT (Fasano+10 in prep.)

A total of ~1300 galaxies with
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The WINGS mass-slze relatlon

Offset between SDSS
mass-radius and the
WINGS one (~0.1dex)

“at large masses.

Rapid change in the
mass-radius relation

BCG-lik gc%rie Clic per

do evolve...

We consider only
galaxies with
3x1010<M*/Msol<4x1
011
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Superdense Massive Galaxies in WINGS

122 SD6s in 21 local clusters: 31 elllptlcals 78 SOs and 13 Ia1'e -types.
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Superdense Massive Galaxies in WINGS

122 SDG6s in 21 local clusters: 31 ellipticals, 78 SOs and 13 late-types.
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Superdense Massive Galaxies in WINGS

122 SDGs in 21 local clusters: 31 ellipticals, 78 SOs and 13 late-type.

Quantity Value RMS error

SDGs 122 11

SDGs C.C. 203.5 14.3

(Re) 1.61 0.29

(n) 3.0 0.6

(b/a) 0.54 0.18

(M. ) 8.7x101%Mo  2.5x10'"M
T (Vabs) -20.68 0.37 ]

(Lw — age) 9.62 1.94

(Mw — age) 12.02 1.28
Ellipticals frac. C.C. 22.8% -
SOs frac. C.C. 67.3% -
Late-type frac. C.C. 9.9% -
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Where are local compact galaxies?

Taylor+10: truly, some are there...

ON THE DEARTH OF COMPACT, MASSIVE, RED SEQUENCE GALAXIES IN THE LOCAL UNIVERSE

EpwarDp N TavrLor"?, MaRUN Franx®, KaRrL GLAZEBROOK®, JARLE BRINCHMANN®, ARJEN VAN DER WEL*, AND PIETER
G VAN DokKUM®
! Sterrewacht Leiden, Leiden University, NL-2300 RA Leiden, Netherlands; ent@strw.leidenuniv.nl, 2 School of Physics, the University
of Melbourne, Parkville, 3010, Australia, ® Centre for Astrophysics & Supercomputing, Swinburne University of Technology, Hawthorn,
3122, Australia 4 Max Planck Institut fiir Astronomie, D-69117 Heidelberg, Germany, ® Department of Astronomy, Yale University, New
Haven, CT 06520-8101
Draft version July 27, 2009

ABSTRACT
Using data from the Sloan Digital Sky Survey (SDSS; data release 7), we have conducted a search for
local analogs to the extremely compact, massive, quiescent galaxies that have been identified at 2z > 2.
We show that incompleteness is a concern for such compact galaxies, particularly for low redshifts
(z £ 0.05), as a result of the SDSS spectroscopic target selection algorithm. We have identified 63
M, > 10197 M, (~ 5x 1019 M., ) red sequence galaxies at 0.066 < Zspee < .12 which are smaller than
the median size-mass relation by a factor of 2 or more. Consistent with expectations from the virial

1.3% of galaxies are SDGs...

yn reliable spectroscopic data comes mainly from the south sample...
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~ Number Densities

I

The volume covered by WINGS

\

Vwings = 4; (Rg —R‘?) (1 —sinb) = 5.73x10"Mpc’
Criteria WINGS Literature
10—°Mpc—>  10—>Mpc—?
SDGs 1.3140.09 -
SDGs M, > 8x109M; 0.46 4+0.05 -
SDGs Lw — age > 10Gyr (z = 1.5) 0.571+0.06 -
SDGs Re < 1.5kpc 0.68 +0.07 -
Quiescent, 3x101°M4 < M, <4x101MMg  1.5540.06 -
Quiescent z ~ 2.5, M, > 10''M 0.5040.06 Bez=3.6
Quiescent z ~ 1.5, 101" <M, < 10!'M 1.66+:0.10 Cimatti=10
Quiescent z > 1.5, M. > 4x10'"M, 1.8040.11 Wuyts=11
Quiescent z > 1.5, M. > 101 M, 1.094+0.08  Wuyts=4.5
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- ° o . ¢ Late

. ] L ]
L,_!.J_n__.__o_u__"___"___'_____ .
. . . .

EDisCS high-z

41% of EDiscs [ - °
cluster galaxies '

are superdense "E .
Table 1 :
Completeness corrected quantities of EDisCS and WINGS SDGs. Errorson = * . SHUNSI .
the medians are reported too. | = WIRKES. Medians
10"
Quantity EDisCS WINGS Stellar Mass (M)
SDG fraction
Ellipticals TT%% 28%
S0s 36% 64%
oty 0 o ..
il B 9 They are similar to
Unknown morph. 39 - )
Eff radius (R.) 1.70+0.08 179+ 0.04 WINGS and literature
Sersic index (1) 3.714+0.14 3.2140.09 __high-z studi
Axial ratio (b/a) 0.59+0.11 0.62 4+ 0.03
Stellar mass (M,.) (1.08 £0.08)x101 Mg (1.0240.04)x10"1 M
(Lw — age) 4.96 4+ 0.20 10.43 £ 0.26

(Mw — age) 7.96 £0.17 12.554+0.17




Conclusions (1)

l

1) Superdense galaxies are found in local clusters

W

2) Superdense galaxies are present in high-z
clusters too, and are similar to the low-z ones.

3) Low-z SDGs represent the 22% of the

total cluster population with- M*>3x1010Msol

"he fraction of SDGs is evolving with redshift.

Now Iet s focus on mass-size
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Ages

Combined effect
of mass and size
in determining
the luminosity-

Selecting
galaxies torbe
old at a certain
redshift is
equivalent to
select the more
compact ones.
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R. (kpc)

re both the high- and the low-

z samples APPLES?

Selecting passive galaxies at high-z, is just like
selecting the most compact...




R. (kpc)

10 -

re both the high- and the low-
z samples APPLES?

We need to select low-z galaxies which where
passive at the redshift we are looking at...




Fictitious evolution due to age effects

Median effective radius of WINGS galaxies that stopped forming stars (i.e.
with Iummos:'ry weighted ages) at Ieas'r >1 5 Gyr before the observed

edshi DO 20 0 m edian
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EDisCS

Clusters

z~0.7

Median sizes of
high-z cluster
galaxies are
generally
consistent (total
size evolution
1.18) with The®

local ones?Cher

A maximum
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BCGs

Mass and size evolve of a factor of 2 and 4
respectively, from z~0.7 to z~0.04

Evolution is compatible with other observations (BernardiO9)

Evolution is compatible with models

(De Lucia&Blaizot07)
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The morphological change

Only late-
~ types

—EDisCS early—type

ion???
evolution??: _WINGS early—type

Age (Gyr)
1 1
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Mass selected samples... a note....

| EDIisCS

10 |

—EDisCS early—type
- -WINGS early—type
----- EDisCS all galaxies

Feeding of large latener

type galaxieshwhich _
are increasing mass : ‘.c

through star

bt 2

B
T0OIrmanory.
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- Conclusions (2)

1) Local and high-z mass-size relations are
compatible between each other (factor of 1.18)

2) Luminosity-weighted age selection effects must be
taken into account, as they can mimic a fictitious

luti f si " ishif1

3) Morphelogy-selection effects-are atdeast as
important as age-selection effects.

4) BCG and BCG-like galaxies do evolve in size with
redshift significantly
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WINGS checks

Log ( R:JINGS) _ Log ( R:JYU/SDSS)

Log(M\.NINGS) — LOg(MSALL/DR7/BdJ)
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Using BCO03 instead of MAOS

<R_> (kpc)

3x1019<M,/M,<5x101°

5x10'9sM/M,<1x10"

1x10""'SM/Mg<4x10"

b O MUSYC

L. © Sar'09
| O Van der Wel
| v Red Nudgets

e




Choosing a single metallicity bin

<R.,> (kpc)
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