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Mefinition of Damped Lg Sy st em ( DL AY162P°cm2N( H1 )

Mistinguishing characteristics of DLAS :
(1) Gas is Neutral
(2) Metallicity is low: [M/H]=1.5
MDLAs dominate the neutrajas content of the Universe

out to z=5
MDLAs cover 1/3 of the sky at z=[2.5,3.5]
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What areDLAS?

A long standing debate

or

Galaxy Building Blocks

PRC96.29b - ST Scl OPO : September 4, 1996 - R. Windhorst (Arizona State University), NASA




How are DLASs Related to
Galaxies?

Ao DLA metallicities resemble those of
known stellar populations?

ASize, Mass of Galaxies Hosting DLAS?
AOrigin of DLA kinematics?

Ao DLAs exhibit a massnetallicity relation?



Outline

A Results of Survey for highredshift (z=4-5.2) DLASs:
Metal Abundances

A DLA Kinematics: velocity-interval distribution,
and its relation to metal abundances and redshift



1. Keck ESI Survey for DLAS atz> 4:
--Metal Abundances of DLAS
(Rafelski, Wolfe, & Prochaska 2012)



ESI Survey for
high-z DLAS

A 25 quasar spectra

A 30DLAs with z> 4
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DLA Metal Abundances
MBased on H | and lowon column densities

ANo ionization corrections required since
(X/H)=(X*/HO)
--lonization potential of X> 1 Ryd
and of X< 1 Ryd
-Thus starl i1 ght (h
photaionize X° to X*
-- But X* shielded from photaonization



DLA-J0817+1372=4.2584: HIRES velocity profiles
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Nommalized Flux
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DLA-J1203+32, z=5.0647, [M/H}2.66t 0.16
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Metal Abundances and Asersus redshift (2004 sample)
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Metal Abundances and <4rersus redshift (Prochaska etal 2003
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Metal Abundancesand/<Z> verdRedshift(Rafelskietal 2012)
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Mean [M/H]=1 . 5 Q;y; =0.65




