The Cosmic History of Star Formation

Dark
Ages

First Light -

3
&
B 2

Oyrs 400,000 yrs 400 million yrs

James Dunlop

With Ross McLure, Derek McLeod, Rebecca Bowler, Shegy Parsa

+ Brant Robertson, Richard Ellis




The last ~11 billion years: 0 <z < 3
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A complete cosmic history of SFR density?
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The growth of stellar mass

Data from Baldry et al. 2012, llbert et al. 2013, Gonzalez et al. 2011
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The growth of stellar mass

Data from Baldry et al. 2012, llbert et al. 2013 integrated to M. = 106 M
Stark et al. 2013, and Dunlop 2015 prediction
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Faint-end slope of the UV LF

The evolution of a -

LF measured at z = 2 down to at least -14

So,a=-14atz =2, steepeningtoa=-2atz=_8.
Means luminosity density increasingly dominated by faint galaxies —
implications for reionization.
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Electron Scattering Optical Depth t
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Link to Cosmic Reionization
Agrees (just!) with WMAP-9 and other probes if LF extended to M, <-13
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The Future:
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ALMA Deep Field

f measurements imply presence of dust
In even highest z galaxies seen to date

Need to observe dust emission to complete
Picture of cosmic star-formation history

SFR=25 Mgyr”

Redshift



ALMA Deep Field

Alternative predictions based on > 2000 galaxies in the HST imaging

Simulation 1
SFR=5 x UVgmp

[] N(s,3>0.12mly) = 84
B N(S,5>0.20mly) = 40
B N(S,3>2.00mly) = 1




ALMA Deep Field

Alternative predictions based on > 2000 galaxies in the HST imaging

Simulation 2
Specific SFR

N(S, 4>0.12mJy) = 71
N(S, 3>0.20mly) = 47
N(S, 3>2.00mJy) = 1




ALMA Deep Field

Alternative predictions based on > 2000 galaxies in the HST imaging

Simulation 3
Dust decline z > 3

N(S, 4>0.12mlJy) = 51
N(S, 3>0.20mly) = 22
N(S, 3>2.00mJy) = 1




