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Two numerical experiments on the formation of  stars, disks and SMBH at z > 10. 
 
The first experiment concerns ATOMIC COOLING DM halos 
 
The second experiment concerns MOLECULAR COOLING DM halos 
 
Both experiments show the role of  mergers at setting the conditions for galaxy formation 
 



Early work on the production of chemical elements by PopIII 



First experiment: Atomic cooling haloes 









BUT, we simulated 2000 (comoving) Mpc3  





Baryon fraction 







There is a clear misalignment between gas and DM  

Some of the halos with the lowest value of Θ have the highest value of λ   















Overcooled Halos via formation of HD 
The large scale baryonic accretion process and the merger of  few ∼ 106  M⊙ DM 
halos, triggered by the gravitational potential of  the biggest halo, is enough to create 
super sonic (Ms > 10) shocks and develop a turbulent environment. In this scenario 
the post shocked regions are able to produced both H2 and HD molecules very 
efficiently reaching maximum abundances of  nH2 ∼ 10−2nH and nHD ∼ few × 
10−6nH, enough to cool the gas down to the CMB temperature  in some regions. 



The mass range of DM halos 
considered in this work 

Fraction of over-cooled halos 



AND… mergers can overcool the primordial galaxy and favor low-mass popIII formation 


