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Standard Cosmological Model
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Standard Cosmological Model

Inflation produced a flat
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Invariant gaussian fluctuations
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Standard Cosmological Model

Inflation produced a flat
universe with weak scale-
Invariant gaussian fluctuations
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How did these fluctuations grow
Into galaxies?

m The First Stars: when and what?

s How and When did Galaxies Form?
= IS galaxy formation a hierarchical process?
= How important is feedback?

m How did supermassive black holes form?

= What is the relationship between AGNs and
their hosts?




Population Il

= No heavy elements
available for
cooling

m Likely occurred in

Dense Regions

m Reionized the
universe (z ~10)

= Low density
regions first (see

Oh 1999:; Haiman
& Knox 1999)

Bryan and Norman 1999




Detecting Population Il stars

m OV ->mm |
telescopes SCDM 0,=1.2

m Lyman a- > NGST
m Cll -> ALMA, SPECS
m Br lines -> SPECS

m H2 cooling lines ->
SPECS
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How Did Galaxies Form?

m Bulges form first, disks form later? Or disks merge to
form bulges?

= Need to observe dusty regions
s Galactic bulge GMC 1 kpc across?

m Is galaxy formation hierarchical?
= Disk angular momentum problem
= Core problem?




Tools for studying galaxy
formation

s Key Windows:
= Redshifted stellar optical emission

= Thermal dust emission
= CO emission
= CII, OlI, CI line

All require mid-IR to far-IR observations




Theoretical Expectation:Small
objects form first..

" 30 objects '




These small objects should be
detectable in mid and far-IR

Haman et al.
Poster #77.13

0.4 29 mag source
per square arc second

= Model Counts

= Total flux from all > F sources
in units of 10* Jy sr-!, the limit on {3
the Bum extragalactie background 3
(Stanev & Francesac hini 1998)

® = 8.7um IS0 counts (Franceschini 1997) 7
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These small objects should be
detectable in mid and far-IR
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Bulges & AGNs: What Is the
connection?

BH Mass v, Velocity Dispersion
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Conclusions

m Mid and Far- IR telescopes will be
Important tools that will help us
understand how the complex universe that
we see today emerges out of the nearly
smooth initial conditions seen In the
microwave sKky.




