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The atomic to molecular hydrogen (HI-to-H2) phase transition is of fundamental importance for star-
formation and the emergence of chemical complexity in the interstellar medium of galaxies.  I will present 
an overview, and discuss recent theoretical studies, numerical and analytic, of the HI-to-H2 transition in 
irradiated systems, with applications to the multi-scale behavior observed in turbulent star-forming galaxy 
disks from low- to high-redshift. 
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