Star formation through
cosmic time
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@ The star formation history of galaxies from
SDSS

@ Evidence for popllI formation at z73-4

@ Finding the metals at re-ionization
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~ 1,000,000 spectra public in
SDSS Data Release 6 (DR6)

Wavelength

(Panter, Heavens & Jimenez (2003) analysed 37000 SDSS EDR galaxies)




SFR in galaxies of different stellar mass

Split by mass

Heavens, Panter, RJ, Dunlop Nature 2004
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Stellar build-up in the universe
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Amount of gas lost
by galaxies as a
function of stellar
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Where are the galaxies today that were red/blue in




SF as a function of environment (mark correlations)
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Metallicity as a function of environment
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There are four puzzling observations of the high-redshift universe:

1. Significant UV emission from LBG at wavelengths <
912AA

2. Strong Lyman-alpha emission from “blobs” Jimenez & Haiman Nature (2006)

3. Lyman-alpha emission with large EW

4. Strong Hell (1640) AND weak CIV (1550)
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The ratio of the Hell to CIV lines is the clue

from Kudritzki 2002
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Jimenez & Haiman Nature (2006) conclude from LBGs Hell/CIV ratio about
10% primordial SF at z ~ 4 (see also Liubin & Scalo ApJ 2007; Ferrara’s talk)
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Normally Tg=Tg),s, but

HI 21 cm

Sounds
familiar?
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Ai;
L+ pov [1 M (IVC2/2hU3)Vj']
ji ‘
A
exp (=Tx/Tuv) + zov (IVc2/2hV3)Vji

\ J*

Since I, ~ By [TomB], if Aji > P}V then Ts j; — Tomp, if Aji < PjY then

Ts ji — Tyv,ji = Ts,j; bracketed between Topn g and Ty, j;-

If Olog[I,/v3]/0v |,,.< 0, then Ts j; > Tcpp = line seen in emission.
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FIRAS data can already
constrain Ol abundance to be
less than 5 — 40 Zo at z > 10
= first constraints on OI
at reionization!

Future experiments (improved
versions of FIRAS) should be able
to set tight constraints on Ol dur-
ing the reionization epoch.




But... bubbles are rare objects, highly clustered... correlation properties?
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Level of fluctuations for a metallicity 0.001 the solar value, could be
detected with SCUBAZ2 or ALMA deep integrations

Hernandez-Monteagudo, Haiman, RJ, Verde 2007




