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Abstract: Star Formation Rate (SFR) is a key element in all numerical and analytic galaxy formation models as all the 
remaining cosmic properties follow from it. Yet, it resists being correctly reproduced (e.g. Somerville & Davé 2015). 

In this poster, we present the first model that recovers the global and differential forms of the SFR. When implemented in the 
AMIGA galaxy formation model (Manrique et al. 2015, ApJS 216, 13; Manrique & Salvador-Solé 2015, ApJ, 803, 103), it 
provides a powerful tool for the study of galaxy evolution and feedback on the IGM since the Dark Ages (Salvador- Solé et al. 
2017, ApJ 834, 49). 

    1. The AMIGA model 
is a very complete, self-consistent model which includes: 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Pop III stars, normal galaxies and AGN 
- inhomogeneous multiphase (i.e. neutral, singly and doubly ionized) IGM,  
   hot gas within halos, cold gas within galaxies, stars and MBHs  
- heating/cooling, ionisation/recombination, and metal, mass and energy exchanges 
 

Conclusions: For the first time, a galaxy formation model with simple recipes and only 9 free parameters is able to reproduce all 
global as well as differential properties related with the SFR, namely the evolving SFR density and stellar mass density and the 
evolving galaxy star-forming main sequence and stellar mass function. In the ΛCDM cosmology, only two solutions, with single 
and with double reionisation, are found to fit all the observed cosmic properties since the Dark Ages. 
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         2. Star formation 
is modelled as follows: 
- the Kenniccutt-Schmidt star formation law is assumed, with identical formation efficiency  
   in spheroids and discs 
- stable discs, with exponential profiles à la Mo, Mao & White (1998), accrete gas and, 
   when giant clumps form (at z ~ 2), they transfer mass to bulges (Dekel et al. 2005) 
- spheroids form in mergers or when discs are unstable; in the presence of gas, they suffer 
   dissipative contraction (Manrique & Salvador-Solé 2015) 
- the gas in spheroids also fuels SMBHs; the enlightened AGN then reheats and expels the gas 
   back into the halo so that star formation is quenched  

       4. Fits to global properties 
           Both solutions recover all global cosmic histories: 
  

ionized volume filling factor of HII (solid lines) and  HeIII (dashed lines) 

     5. And to differential ones 
   They recover the evolving galaxy star-forming main sequence: 
 
 
 
 
 
 
 
 
    and the evolving galaxy stellar mass function: 
 
 
 
 
 

      3. Only two solutions 
with single and double reionisation are found in ΛCDM:  
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all galaxies (solid lines) and central galaxies (dashed lines) 


