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Absorption lines are powerful
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How does the gas reservoir  
which fuels star formation 

evolve?



Evolution neutral gas mass shallower 
than stellar density
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Molecular gas mirrors SFR history
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Gas is depleted faster than it can be 
made at z<3
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H2 gas depletion timescale universal
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Need for accretion of cold gas from IGM

➥ bathtube/regulator model



Where are the metals in the 
Universe?



Mild cosmic evolution of metallicity
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Where are the metals in the universe?



Is there a missing metals problem?
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What is the cosmic evolution 
of dust mass?





Mild evolution of dust-to-gas ratio



Probing the evolution of dust to z=5.5



Take home Messages

 Evolution of “condensed” 
matter calls for accretion from 
the IGM



Take home Messages

 Evolution of “condensed” 
matter calls for accretion from 
the IGM

 Little evidence for “missing 
metals problem” in modern 
censuses



Take home Messages

 Evolution of “condensed” 
matter calls for accretion from 
the IGM

 Little evidence for “missing 
metals problem” in modern 
censuses

 New calculations of dust mass 
density uniformly up to z=5.5


