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Date Topic

25 April
Brief review of history of the Universe. Distance to the horizon.  
Moment of equality. Waves longer and shorter than the 
horizon. Shape of the power spectrum. Effects baryons.

26 April

Nonlinear evolution of fluctuations: overview. Evolution of 
power spectrum. Biases. Redshift distortions. Observations: 
power spectrum and correlation function. Dependence on 
galaxy morphology and stellar mass.

May 3
Large-scale structure: distribution of galaxies in space. Dark 
matter halos and galaxies: ways to connect. Halo mass - 
stellar mass relation.

May 17 Abundance of dark matter halos and sub halos. Evolution of 
galaxy luminosity function and star formation rates over time. 

May 23 Halo properties: density and velocity profiles, concentrations. 
Milky Way and Local Group: dark matter and baryons

May 24
Galaxy formation. Dark matter - baryons connection. 
Adiabatic compression. Flattening of dark matter cusps. Too-
big-to-fail problem. Abundance of dwarf galaxies.





















Evolution of perturbations at early times:
linear growth

Inflation provides very a simple spectrum of fluctuations: gaussian 
fluctuations in metrics (=gravitational potential):	
(Δφ)
!
This gives the power spectrum of fluctuations in the density	
P(k)
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Moment of equality:

Friedmann equation:

= neutrino-to-photon temperature ratio









Viel et al 2013

Warm dark matter
Random (“thermal”) velocities of dark matter 
particles suppress fluctuations in dark matter: 
free-streaming effect.  Details depend on 
particular particle model of wdm candidates.



Lovell et al 2014

Warm dark matter



Bozek et al 2015

Warm dark matter

Resonant Sterile Neutrino Dark Matter in the Local and High-z Universe 



Bode et al 2001



Lovell et al 2014

LCDM WDM


