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DLAS are 

ÅDefinition of Damped Lya System (DLA):  N(HI)Ó 2Ø1020 cm-2

ÅDistinguishing characteristics of DLAs : 

(1) Gas is Neutral

(2) Metallicity is low: [M/H]=-1.5

ÅDLAs dominate the neutral-gas content of the Universe 

out to z=5 

ÅDLAs cover 1/3 of the sky at z=[2.5,3.5]
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What are DLAs?

Haehnelt(2012)



How are DLAs Related to

Galaxies?

ÅDo DLA metallicities resemble those of

known stellar populations?

ÅSize, Mass of Galaxies Hosting DLAs?

ÅOrigin of DLA kinematics?

ÅDo DLAs exhibit a mass-metallicity relation?



Outline

ÅResults of Survey for high-redshift (z=4-5.2) DLAs: 

Metal Abundances

ÅDLA Kinematics:  velocity-interval distribution,

and its relation to metal abundances and redshift



1. Keck ESI Survey for DLAs at zabs> 4:

--Metal Abundances of DLAs

(Rafelski, Wolfe, & Prochaska 2012)



ESI Survey for 

high-z DLAs

Å25 quasar spectra

Å30 DLAs with  z > 4



Gallery of ESI Damped LyŬ Profiles



DLA Metal Abundances

ÅBased on  H I and low-ion column densities

ÅNo ionization corrections required since

(X/H)=(X+/H0)

--Ionization potential of X+ > 1 Ryd

and of X0 < 1 Ryd

--Thus starlight (hɜ < 1 Ryd) can

photo-ionize X0 to X+

-- But X+ shielded from photo-ionization 



DLA-J0817+13, z=4.2584: HIRES velocity profiles



DLA-J0817+13, z=4.2584, [M/H]=-1.15± 0.15



DLA-J1203+32, z=5.0647



DLA-J1203+32, z=5.0647, [M/H]=-2.66± 0.16



Metal Abundances and <Z> versus redshift (2004 sample)



Metal Abundances and <Z> versus redshift  (Prochaska etal 2003)



Metal Abundances and <Z> versus Redshift(Rafelskietal2012)



Metal Abundances and <Z> vs Redshift   (Rafelski etal ô12)

<Z>=-(0.22± 0.03)-(0.65± 0.09)



Mean [M/H]=-1.50, ů[M/H] =0.55


