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Abstract 
We present a comprehensive catalog of ultraviolet (HST/STIS and FUSE) absorbers in the low-redshift IGM at 

z<0.4. The catalog draws from much of the extensive literature on IGM absorption, and it reconciles 

discrepancies among several previous catalogs through a critical evaluation of all reported absorption features 

in light of new HST/COS data. We report on 746 H I absorbers down to a rest-frame equivalent width of 12 mA 

over a maximum redshift path length Δz=5.38. We also confirm 111 O VI absorbers, 29 C IV absorbers, and 

numerous absorption lines due to other metal ions. We characterize the bivariate distribution of absorbers in 
redshift and column density as a power law, ∂2N/∂z/∂N∝N-β, where β=2.08±0.12 for O VI and β=1.68±0.03 

for H I. Utilizing a more sophisticated accounting technique than past work, the catalog accounts for ~43% of 
the baryons: 24±2% in the photoionized Lyα forest and 19±2% in the WHIM as traced by O VI. We discuss 

the large systematic effects of various assumed metallicities and ionization states on these calculations, and we 

implement recent simulation results (Shull et al. 2012) in our estimates.  

Fig #. Simple histograms of detection statistics and distributed 

histograms of ∂2N/∂z∂(logN) vs. logN for O VI (top), C IV (middle), 
and N V (bottom). The completeness in effective path length, 
Δz/Δzmax, is shown by  gray curves using right axes. Dashed lines 
show one-sigma errors on the effective path length. 

Fig #. Simple histograms of detection statistics and distributed 

histograms of ∂2N/∂z∂(logN) vs. logN for C III (top), Si III (second 
row), Si IV (third row) and Fe III (bottom). The completeness in 
effective path length, Δz/Δzmax, is shown by  gray curves using the 
right axes. Dashed lines show one-sigma errors on the effective 
path length. 

Fig 1. Distributed histograms of detection statistics and ∂2N/∂z∂(logN) vs. logN for H I. 
The completeness in terms of effective path length, Δz/Δzmax, is shown by the gray 
curve using the right axes. The dashed lines show the one-sigma error on the effective 
path length. 

Motivation 
  Most of the baryon density of the universe resides in the IGM. Roughly one-third of the baryons in the low-z 

IGM remain undetected observationally. 

  At low redshift, roughly 30% of the baryonic matter is in the photoionized Lyman alpha forest, while the rest 

is in the warm-hot IGM (WHIM), galaxies, clusters, and the circumgalactic medium (CGM). 

  The IGM gas phases are best characterized by UV and X-Ray absorption spectroscopy, and much of the past 

work has focused on FUSE and HST observations. 

  With COS, sensitivity to these absorbers is at an all time high. We therefore attempt develop a complete 

catalog of absorbers in archival HST/STIS and FUSE data that may serve to guide new COS work and obtain 

new estimates of the absorber distribution at low redshift. 

Method 
  Search literature for known STIS and FUSE absorbers (H I, O VI, N V, C IV, C III, Si IV, Si III, Fe III, C II, Fe II, Si II,  

S II, S III, S IV). 

  Critically evaluate reported measurements in light of other work and STIS, FUSE, and (if available) COS data 

to determine a consensus, best estimate interpretation and measurement from the STIS and FUSE data. 

  For sightlines without existing absorber lists in the literature, complete new sightline analysis. 

  Search all redshift with absorption due to any species for absorption due to a variety of other species. 

  Utilize recent IGM simulation results along with new catalog to estimate baryon densities. 

Results 
  Detections are summarized in the table below. 

  Distributions for these ions are shown in Figures 1, 3, and 4. The Doppler b-value distributions for H I and O VI 

are shown in Figures 2 and 5, respectively. 

Fig 2. Distribution of H I b-values for absorbers with measurement errors less than 50%. 
Some absorbers may be blended components, so these b-values are upper limits only. 
The median is 30 km/s and the standard deviation is 17 km/s. 

Fig 5. Distibution of b-values for O VI absorbers with measurement errors less 
than 50%. The median is 28 km/s and the standard deviation is 16 km/s. 

Discussion 
  This catalog is significantly different from some 

of the other major low-z IGM catalogs. See Figure 6 

for an O VI comparison. Major differences arise from 

treatment of subcomponents, increased number of 

sightlines (44), and corrections of previous 

misidentifications. 

  There are hints of turnovers in the O VI, C IV, and  

N V column-density distributions. It is unclear 

whether these are  significant, as they may be due to 

sample size, completeness, or inhomogeneity in the 

catalog. Fitting only the bins beyond the turnover 

yields steeper slopes (β=2.5 for O VI). 

  At high logN, the O VI distribution compares 

favorably to CIE simulations, but the simulations 

over-predict the low end compared to the 

observations. 

  All but 4 O VI absorbers are associated with H I 

absorbers. 

   Instead of assuming peak CIE, we also compute 

Ω using column density dependent fits to results 

for fion(Z/Zsolar) from Shull et al. (2012). This 
yields higher values: 18.9±2.0% (O VI), 

10.1±6.0% (N V), 22.3±3.7% (C IV). These results 

may be affected by the photoionization scheme 

used in the simulations, however. 

  Overall, the catalog accounts for around 43% of 

Ωb. This, however, neglects double counting 

between the WHIM and the Lyman alpha forest, 

which likely inflates the estimate to some degree. 

 

Baryon Density 

  We calculate the Lyman alpha forest baryon 

density from the H I catalog using three methods, 

summarized below. The Shull et al. (2012) method 

is preferred, as it accounts for the redshift 

dependence of the photoionizing background and 

the evolution in space density of absorbers. 

  The baryon densities for the metal ions are shown 

at right. The rightmost two columns correct for 

abundance (0.1 solar) and ionization fraction 

assuming peak CIE.  

Fig 6. O VI detections from this catalog compared to those of several other catalogs. 


