
Hydrogen 
Absorbers	



From the forest 
to the fog	





Ly α Absorbers	


•  Ly α Forest:  1014 ≤ NHI ≤ 1016 cm-2	



–  Lines are unsaturated	


–  Primordial metalicity < solar	


–  Sizes are > galaxies	



•  Ly Limit Systems (LLS):  NHI ≥ 1017 cm-2	



–  Ly α Lines are saturated	


– NHI is ufficient to absorb all ionising photons shortward of the Ly 

limit at 912Å in the restframe (i.e., like the UV-drop out or 
Lyman-break galaxies)	



•  Damped Ly α (DLA) Systems:  NHI ≥ 1020 cm-2	



–  Line heavily saturated	


–  Profile dominated by “damped” Lorentzian wings	


– Almost surely proto-disks or their building blocks	





Fitting the 
Forest:	





A Damped Lyman α System	





Distribution of Column Densities	



Ly α Forest	



LLS	

 DLA	



f (NHI) ~ NHI
-1.7

	





Evolution of the Hydrogen Absorbers	



Low redshift QSO	



High redshift QSO	





Evolution of Ly α Absorbers	


(from Rauch 1998, ARAA, 36, 267)	



(NB: this is for Λ = 0 cosmology!)	



Typical γ ~ 1.8 (at high z’s)	





Evolution of Ly α Absorbers	


The numbers are higher at higher z’s, but it is not yet clear how much 
of the effect is due to the number density evolution, and how much to 
a possible cross section evoluton - nor why is there a break at z ~ 1.5	





The Forest Thickens	





The Gunn-Peterson Effect	



(from Fan et al. 2006, ARAA, 44, 415)	



Even a slight amount of neutral hydrogen in the early IGM 
can completely absorb the flux blueward of Lyα	





G-P	

Lyβ	


G-P	


	



“Gunn-Peterson like” troughs are now observed 
along all available lines-of-sight at at z ~ 6 	



(Djorgovski et al.)	





Transmitted Lyα Flux vs. Redshift 	



(from Fan et al. 2006, ARAA, 44, 415)	





Next:	


The Absorber - Galaxy Connection	




