
  

      Spiral and Elliptical Galaxies: what are 
their properties and how did they form?



  



  



  



  



  



  

 Tully-Fisher Relation in different 
Photometric Bands



  

 Stellar mass as a function of 
circular velocity

Stellar + gas (baryonic) 
mass as a function of 
circular velocity



  



  



  



  



  

 Simple Model to Predict Disk Sizes and Rotation Curves From Dark Halo 
Properties plus assumption that Gas Conserves Angular Momentum



  

Let us assume an exponential profile for the disk:



  



  



  

   Sizes of Disk Galaxies and their Evolution



  

 Predicted Rotation Curves: 
dependence on parameters



  

  Theoretically predicted  Tully-
Fisher Relations



  



  



  



  

 N-body hydrodynamical 
simulations and the 
“Angular Momentum 

Catastrophe”



  

 Effect of different supernova feedback implementations 
on the predicted rotation curves.



  



  



  



  



  



  



  



  



  



  



  



  



  

         Remnants of simulations of the merger of 
two equal mass galaxies



  

             Original         
    profile

After 
merging



  

 Major mergers with gas



  

Formation of elliptical galaxies in a 
cosmological context



  

 “In situ formed”: 
stars formed from 
cooling gas in central 
galaxy

“In situ accreted 
formed”:
 star formed from gas 
accreted by
central galaxy in 
merging satellites.

“Accreted added”: 
stars added by 
merging satellites



  

                               Two-phase model 

      log  R/Rvir



  

        Size-mass relation at different 
redshifts



  

 Velocity dispersion-mass relation
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