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probing halo gas on 10-100 kpc scales
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prominent doublet features at λ=2796, 2803 Å; 
observable in the optical window at z = 0.3-2.5

photo-ionized gas of T ~ 10,000 K; probing warm 
gas in the ISM and galactic halos (Bergeron & Stasinska ‘86)

multi-component features with the absorption 
equivalent width W ∝ number of components 
(Petitjean & Bergeron ‘90; Churchill & Vogt ‘01; Prochter +06)

association with luminous galaxies at ρ ≲ 100 h-1 kpc 
(Lanzetta & Bowen ‘90; Steidel +94; Kacprzak +08)
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Probing halo gas with MgII absorbers

Rao et al. (2006)

Sembach+04

High velocity MgII cloud along PG1116+215

∆v = + 184 km s-1

sensitive to low column 
density clouds

High Velocity Clouds in the Milky Way Halo unknown distances
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Empirical Constraints from a Random 
Sample of Foreground Galaxies

0.892

3C336

z = 0.892
ρ = 16 h-1 kpc

W=1.55 Å PKS1354+19

z = 0.4592
ρ = 31 h-1 kpc

W=0.85 Å PKS0454-22

z = 0.4847
ρ = 76 h-1 kpc

W=0.42 Å 
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Extent of Gaseous Halos and Covering Fraction

Chen & Tinker (2008)

• The extent of Mg+ ions scales with 
galaxy luminosity, Rgas = 91x(LB/LB*)0.35.

• The gas covering fraction is κg ~ 100% 
around galaxies of > 0.2 L*, and < 50% 
around fainter galaxies.

23 galaxies at z=0.3-0.9
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• mass dependence : Mh1/3
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the data demand a 
transition in the 
halo gas content



Keres Keres et al. 2005et al. 2005

Comparisons with Theoretical Expectations 

Tinker & Chen 08

The growth of hot halos vs. halo mass
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