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Is there an invariable IMF?
z=lSovsa=17T

Does it depend on metallicity?
AY/AZ and a/Fe.

Does it depend on SFR? (Star cluster MF) s
)\u{as
E-galaxies: IMF vs star formation hlstory *

Problems with hierarchical clustering.

Does it depend on environment?
QSOs. X-ray gas in galaxy clusters.

Is there evidence for Population III with

massive stars only?
IR extragalactic background.
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X-ray gas in galaxy clusters

Gas mass « Ly, i.e. star mass.
g/s 2 6if M/L <5.

Fe/H =~ 1/3 solar implies a yield
Pre = EEE > 9 378,

Can be done with Salpeter(0.1) IMF and high effi-
ciency of expulsion of SNla products, but problems
with O, Mg etc (Pipino et al. 2002). Can flattened
Salpeter do it? Probably not.

Nagashima et al. (2005) propose top-heavy IMF
with = 0 (!) in galaxy-merger induced starbursts.
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Extra from IRTS (Matsumoto et al. 00, 05) > 30
nwt.
Possible origins:

e Galaxies underestimated?
e Population III ? (K“‘bl tn ‘kY 067
e [nterplan. dust ignored in zodiacal light models?

30 nwt = (Z + AY) ~ 0.05 to 0.1.

Hide in supermassive stars, say 1000Ms —

Continuum above 1216A(1+z) and emission lines
(Ly-ar) from H II region.

Preferred models:

Model 7 : {zmin; Zmaa; @, o} = {7,15,—2, 7800 Mpc™}

Needs 10 per cent of all baryons in Pop III stars.
Mean SFR > 1M yr~!, 4 to 10x expected from
halo collapse models.
Large-scale fluctuations (few deg.) > expectation
(Matsumoto).

SEectrum Earallels zodiacal light better than mod-
s |
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3

Kashlinsky et al. (2007). Spitzer GOODS survey
36,45um Qe ‘prr"wv on

CLEAN algorithm, Ealaxies removed down to fixed
~ level of shot noise, around 25.5m (200 nJy at 3.6
pm).

Corresponds to Ly/Le =~ 5 x 10% at z = 5, so
almost all contributions from z > 5, or t < 1 Gyr.

Via Limber eqn,

A(lg) ~ Aog(l + 2) Y rg/cAt)/? ~ 0.02A0s =~
0.1 nwt m~2 sterad™! /Fgs,

so AFgip =~ 4'5(&t/£yr)1/2 > 1 nwt m~2 sterad ™,

(Ars)
consistent with high-energy ~-ray limits.

Implications for extra population

Luminosity density at Z at (.36 to .45)um10/(1+%)
is

1~ 10%(1Gyr/At)(1 + %) /10 Le Mpe™2,

1 order of magnitude above present day, or

Q0 =8.3 x 1073(M/L)(1Gyr/At)(1 + 2)/10.

Needs low M/L, e.g. Q, today only about 2x 1072,

Pop III high-mass stars can have M/L down to
1072, or less, so

Q0 >6x107°, or 0.15 % of baryons.

Typical source with 20 nJy has mass ~ 10°Mg,
hard to detect! JWST, ALMA?

Conclusion Pop III may be there, but nothing to
do with IRTS.
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Conclusions

e No evidence for dependence on metallicity.
(Except Pop 1117)

e But some dependence on cluster mass function and
hence on SFR (quiescent vs bursty).
May give range between Scalo and Salpeter slopes.

e Flatter slope probably needed in galaxy clusters.
But doesn’t by itself save hierarchical clustering.

¢ Some evidence for Pop III with low M/L.



