
Ages and Omegas



Holtzman 1989

Evolution of adiabatic CDM and baryons from early times through recombination for  
Solid lines represent the baryon perturbations, dashed lines the CDM perturbations,  
dotted lines the massive neutrino perturbations. 
Perturbations on four size scales are shown; each scale is normalized to have the same initial amplitude

Growth of perturbations



Power spectra and Correlation functions



Questions: 

what are the slopes at small and large k? 
why the position of the peak depends on Om? 
why P(k) is smaller for smaller Om? 
why the wiggles get stronger for small Om?

Dependance of power 
spectrum on different 
cosmological parameters



Questions: 
why the differences are much larger at small k 
  and much smaller at large k?



Effects of baryons



Correlation function: dependance on radius

BAO

zero crossing

Steeply declines at  r<20Mpch

Has a BAO peak at 100Mpc/h

Crosses zero  at 120Mpc/h

Becomes negative  at r> 120Mpc/h

Approaches zero   at r>> 120Mpc/h



Correlation function: dependance on cosmological parameters

Position (radius) of BAO peak is sensitive to Om_bar:  the 
bigger is Om_bar, the smaller is R_BAO

Position (radius) of BAO peak is sensitive to Om_m:  the 
bigger is Om_m, the smaller is R_BAO

Zero-crossing is sensitive to Om_m:  the bigger is Om_m, 
the smaller is R_zero



Leo et al. 2017

Power spectrum for warm dark matter



Power spectra for different models with hybrid Cold Dark Matter and massive neutrinos.

The large-scale matter power spectrum for a model with massless 
neutrinos and two models with massive neutrinos. The data points 
are from the 2dF survey


