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A correlation between size and star formation
at z~2.5
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Motivation: |
Push simultaneous studies of star
formation and morphology to
higher redshift
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Viorphologies

‘SB-profiles

5 (J-K 4 DBGs (J-K<2.3)
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U-K band photometry + photo-z’s

IRAC imaging
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Distant Blue Galaxies (DBGs)

SFR: Star formation rate
sSFR = SFR/M*

Quiescent galaxy: low sSFR and dust content
Star Forming galaxy: higher sSFR and dust content




(Toft et al 2007)




J-K>23,2>2

(Toft et al 2007)




J-K<23,2>2

(Toft et al 2007)
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Similar

n : Sersic index

re: effective radius

n=1,2: “Exponential disk®

n=3,4: “de Vaucouleurs”

DRGs vs DBGs

>80% Exponential disk like
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DRGs+DBGs

Similar

Star forming vs quiescent’




U)

StdFeMINGRV/SEQUIESCENRIDRG

G DPRGS DRGY DRG2DW®  nRG21 - I'.'LHGES '" | DRG24

. ® a Pl »
‘ . , Ok . | N
Fd-1E1E id=1734 id= id=1d 44 i

Star forming - Range of morphologies and sizes




(-

StalgioiERSEOUIESEEN)
PDRESEEIDBES

I G4 77 PRGS DRG7 DRG 20— DHGE1 " DRGzs ' DR@24

dei734 | id=1038




)
(D)
L
=
(gmLr

SIZESIStdIgiomIngR/SIQUIE

e L 1
¥ |
k |
] |
¥ |
¥ !
¥ !
I
|

I

0.0 0.5 : -1. -0.5
log re (kpc) log refregpss

Normalized by SDSS Mass-size relation

Quiescent galaxies are smaller than star forming galaxies
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Quiescent galaxies are small, and do not host AGN




0.5 : -1.0 -0.8 -06 -04 -02 00 02
log re (kpc) log re/regpgs

Normalized by SDSS Mass-size relation

(MIPS 24um not sensitive to PAH features beyond z>2.5)
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+ Median size of star forming galaxies a factor
of 2 smaller than in SDSS (at a given M)

+ Median size of quiescent galaxies a factor of
6 smaller than in SDSS.
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relation (despite large dust corrections).

+ Galaxies too bright/small to passively evolve
into local elliptical relation

+ Merging needed
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+ Correlation between star formatio .wvmy and size
at z=2.5 et

Star forming galaxies are detected by MIPS
quiescent are not (i.e not dominated by AGN)

Sersic n does not correlate with SFR or J-K: Majority

of massive galaxies have exponential disk profiles.

Actively star forming galaxies a factor of ~2 smaller
than local galaxies of similar mass

Quiescent galaxies a factor of ~5 smaller than local
galaxies of similar mass




Models

Early ga merge :

Evolution of quiescent galaxies

Need to “puff up” sizes, without adding too
much mass or new star formation
? (e.g. Boylan-Kolchin et al. 2006)

Evolution of star forming galaxies

Gravitational infall of gas? (e.g. Bouwens & silk 2002, Sommerville et al 2006)
28




Mlojelalfs

+ Morphologica ‘properties not extreme ~’1-
bulge+disk systems which follow M-r, M- =, M-o r-u
relations

Evolution: disks could grow by a factor of two by

gravitational infall of gas, but that would probably
produce too many massive disks at z=0

Morphological transformation to early types, through
merging and/or fading of disk components more
likely




Mlojelalfs
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Gas rich mergers, lead to dense stellar cores. (e.g. Khockfar
& Silk, 2006).

Evolution:

Dry merging lead to larger remnants with lower densities and
velocity dispersions (e.g. Boylan-Kolchin et al, 2006)




+ 5 times ger area (v
HDFS, CDFS) with deep U-K
+ Spitzer IRAC & MIPS
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Mass unce emrJes:
IMF (factor of ~2) .

Stellar pop model (40%)
Photo-z (10%)

Size uncertainty:
Fitting: (15%)
Photo-z: (11%)




Fit BC2003 models
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+ TRAC colo"’r*
¢+ SEDs
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