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Microwave Background Fluctuations

Image courtesy NASA/WMAP
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Large Scale Clustering
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A well constrained cosmology

Supernova Cosmoalogy Project
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Contents of the Universe
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Structure formation Issues

* The substructure problem

ne angular momentum problem

ne cusp problem



Light vs CDM structure




Dark Matter



The CDM Substructure Problem
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Consequences for direct detection
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Warm Dark Matter

cold warm hot



Mass within 300 pc (M5,)

108

e
-
=]

—h
-
=)

Constant Core Mass

I ITITII

LI TIIHII

I

TTII'ITII 1 I'IIEHII L) ITIIIT'II

11 1 11114

E seg
B Dra
- L Umall Uma | ﬁcifif sl Leo |
CV I % % ] | ELECJ ' ] ng

= - CVI Umi T =
- ¢ % leo T l -
B WA Com Her Sex i
3 Leo IV E
l_IIIIIII I | IIIIIII l | IIIIIII | I Il[IIII l | IIIIIII 1 _||.

103 104 10% 106 107

Luminosity (Lg)

Strigari et al 2008



Light vs Mass
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Simulations of Galaxy formation
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Origin of Galaxy Spins

* Torques on the collapsing galaxy
(Peebles, 1969; Ryden, 1988)
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Distribution of Halo Spins
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Angular momentum Problem
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Figure 4. The shaded arcas indicate the p(s) of the AMDs for the 14 disc galaxies in our sample, normalized 10 fj 0. For comparison we plot pis) of
equation {11 with g = 1.25 (normalized to onity], and which represents the median of the AMDs of ACDM haloes. Under the standard assumption that
haryons conserve their specific angular momentum the difference between the two distributions reflects the AMD of the baryonic matter that is not incorporated
in the disc. Noge that it is prefesentially the baryonic matter with both the highest and the lowest angular momenta that is absent in the discs.
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Core/Cusps in Dwarfs
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Warm DI\/I doesnt help
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Dwarf simulated to z=0
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Resolution effects
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Inner Profile Slopes vs Mass
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Constant Core Masses
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Angular Momentum
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Simulation Results:
Resolution and H2
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Outstanding Issues

* Profiles of large (Milky Way sized) galaxies still
not understooc

 Including satellite galaxies

* Results are dependent on coupling star
formation/SNe physics to galactic scales

e Getting the right answer for the wrong reason?

» Dark matter/baryon is a non-linear dynamical
process that needs detailed modeling.
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