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Cosmological SimulaKons of Galaxy 
FormaKon 

•  AMR code: HYDRO‐ART (Kravtsov et al 1997, Kravtsov 2003) 

•  Gas Cooling, Star FormaKon, Stellar Feedback 
(Ceverino & Klypin 2009 for details) 

•  Set of simulaKons: 3 halos of 3‐4 1012 M at 
z=0 in a 20 h‐1Mpc comoving box. 

•  Maximum resoluKon of 30‐70 pc 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GravitaKonally unstable disks 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Young Stars 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Morphology 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Clumps EvoluKon for 400 Myr 



Summary 

•  Cosmological Cold Streams feed 
gravitaKonally‐unstable disks between z=3‐1. 

•  Giant clumps (107‐108 M) form by disk 
instabiliKes. 

•  They migrate to the center and contribute to 
the growth of a bulge/spheroid. 

•  Steady State for several Gyr due to a 
conKnuous, cosmological gas accreKon. 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