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Dwarf Ellipticals-in clusters
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Dwarf Ellipticals are heterogeneous class that
is the most numerous in clusters



But how did they get there?

Build up of the faint end
of the red sequence?
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See also Capozzi, Collins & Stott 2010, Bildfell et al.
2012, De Lucia et al. 2007, Gilbank & Balogh 2008, Also see Andreon (2008), Andreon et al. (2014),

Huertas-Company et al. 2009, Lemaux et al. 2012, Lidman et al. (2008), and De Propris, Phillipps &
Rudnick et al. 2012, Fassbender et al. 2014) Bremer (2013), Cerulo et al. (2017)



Luminous Compact Blue Galaxies

16:—| B l—: ® Original discovered by Koo & Kron in 80s as
C RO : an observational class: unresolved blue
s B galaxies
=< o B ® Rapidly evolution heterogeneous population
> ol i of galaxies (factor of ~10 drop since z~1,
- . Guzman et al. 1997)
a : - e Luminous (Mg ~ -20), small (r, ~2 kpc), and
26 — — . .
o intense star formation rates
-5 0 5 1 1.5
(B=V),

HST/WFPC2/NICMOS

Ref: Koo et al. 1994, Koo et al. 1997, Guzman et al. 1996; Phillips et al. 1997; Kobulnicky & Zaritsky 1999; Guzma™ et al. 2003; Garland et
al. 2004; Werk et al. 2004; Barton et al. 2006; Noeske et al. 2006; Rawat et al. 2007; Hoyos et al. 2007; Tollerud et al. 2010



LCBG are like
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LCBGs in Clusters

Handful of LCBGs in
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Subset of the Butcher-Oemler Galaxies, but what
are their properties and where do they go!?



Observations

Table 1. Summary of Fields

Deep WIYN narrow
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ldentifying Cluster LCBGs
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“Shell-like”” LCBG - Radial Distribution
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LCBGs are falling into the cluster
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Young burst in dE

Rys et al. showed that
the typical dE had a
burst of star formation
~5 Gyrs ago

Also see Michielson et al 08, Lelli et al.
2014, Toloba et al. 2014, Mentz et al 2016
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Bursts in lllustris: Simulations

Dwarfs galaxies undergo a burst
when entering the cluster
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Spectroscopic Properties

and field LCBGs

nearly indistinguishable in
terms of dynamical mass,
SFR, abundance, or size.

Typical properties:
0~56 km/s,
rin~1.8 kpc

- Mayn~5x10°% Mo

fﬂﬂ 12 + log(O/H) = 8.6.

r My Mdyn SFR (O/H]

Crawford et al. 2016



Spectroscopic Properties
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Dynamical to Stellar Mass
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https://arxiv.org/abs/1706.04534

“Longitudinal Study”

Mgyn/M*

Observed Evolution
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Clusters Triggering LCBGs
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Fate of LCBGs

30-75% of dE went through an LCBG phase between z=0.3-|
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Complex Star formation in LCBGs
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® Galaxy Clusters trigger the star burst
phase in inflating dwarf galaxies at
intermediate redshifts

® Spectral properties of LCBGs are very
similar to local, cluster dE

® |ikely between 30-75% of dE experienced
a LCBG phase in the last 7.5 Gyrs

® Further work needed to study the
evolution in dynamical to stellar mass,
morphology/size, and complex star bursts



Merging logether
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Blue fraction

1 ] | I |
fied
04
0.20- K<K*+1.5
Q r< 1 .5 r 500
L,s> 5x10"L
03" S 0.15 /
- % e
L * 9 -
- Cu'i s |
w
2 s 0.10
02 + ‘l P _,-"' * |.
) -~ = | . 3
o T > o ? ' ‘ {_‘l +
Ml . & - -
2 0.05 .
01 - | * & ° 'y - - ' ..
| . L 1 3 'S
- ’ /z'/’ ! ’ |
9 A 0.00 3 . ‘ ' ‘
Lgrg_’.#/ T 9 L 0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80
0 ] ! | Redshift
1 ] 1 ? . N 1 ‘
Qo Q1 G2 Q3 04 Q5
z

Butchler & Oemler 1984 Haines et al. 2009



Substructure
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Different Scales
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Overview

® Connecting populations

® | uminous Compact Blue
Galaxies are triggered in
galaxy clusters

® | CBGs have similar
properties as dE

® Fate of LCBGs




Other Populations

T Red Sequence Galaxies
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Magnitude-size
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