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Microwave Background Fluctuations



  

Large Scale Clustering
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A well constrained cosmology



  

Contents of the Universe



  

Can it make one of these?



  

Structure formation issues

● The substructure problem
● The angular momentum problem
● The cusp problem



  

Light vs CDM structure



  

Gas Stars

Dark Matter



  

The CDM Substructure Problem

Moore et al 1998



  

Substructure down to 100 pc

Stadel et al, 2009



  

Consequences for direct detection

Afshordi etal
2010



  

Warm Dark Matter

cold warm hot



  

Constant Core Mass

Strigari et al 2008



  

Light vs Mass

log(halo or galaxy mass)

Number
density



  

Simulations of Galaxy formation

Guo e tal, 2010



  

Origin of Galaxy Spins

● Torques on the collapsing galaxy

(Peebles, 1969; Ryden, 1988)

λ ≡ L E1/2/GM5/2 ≈ 0.09 for galaxies 



  

Distribution of Halo Spins

Λ = LE1/2/GM5/2

f(λ)

Gardner, 2001



Angular momentum Problem

Van den Bosch 01
Bullock 01

Too few low-J baryons



Core/Cusps in Dwarfs

Moore 1994



Warm DM doesn't help

Moore et al 1999



Dwarf simulated to z=0
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Dwarf Light Profile



Rotation Curve



Resolution effects

Low resolution: bad
Low resolution star formation: worse



  

Inner Profile Slopes vs Mass

Governato, Zolotov etal 2012



  

Constant Core Masses



Angular Momentum

Outflows preferential remove low J baryons



  

Simulation Results:
Resolution and H2

Munshi, in prep.



  

Outstanding Issues

● Profiles of large (Milky Way sized) galaxies still 
not understood
● Including satellite galaxies

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