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Progress in Research of Damped Lyman Alpha Systems
(DLASs)(IT): Methods of Measuring the Metal Column

Densities in Absorption Clouds

HOU Jin-liang, YIN Jun, FU Cheng-qi

(Key Laboratory for Research in Galazies and Cosmology, Shanghai Astronomical Observatory, Chinese
Academy of Sciences, Shanghai 200030, China)

Abstract: In the first of our series review paper about Damped Lyman Alpha systems
(DLAs), we have mainly given a detailed introduction to the recent progress in DLA surveys.
In this second paper of the series, we will review the main methods of measuring the metal
column density in the gas clouds along the line of sight towards the background QSOs.
There are three main methods of measuring the metal column density of gas clouds:
Curve of Growth; Line Profile Fitting and Apparent Optical Depth methods. The method of
Curve of Growth (COG) was developed in about half a century ago. So far it has been mainly
applied in observations with the low spectral resolution. Though the COG is unaffected by
the instrumental profile, it is widely used in the case of optical thin gas clouds. In recent
years, most of the observations are done with high resolution spectrographs, therefore the
acquired spectra are of very high spectral resolution. In this case the Line Profile Fitting
method (LPTM) and the Apparent Optical Depth method (AODM) are more frequently

adopted by most of astronomers. The LPTM is often used in measuring the column density
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of gas, but it has more fitting parameters. So, it will consume more time of calculation and
sometimes will result in several convergence solutions. It will also introduce more deviations
when a line is blended seriously with other lines. The AODM is adopted by some groups
since it is more simple and reliable in some cases. But this method suffers from the indirect

line saturation in spectra, so it is only used in some special cases.

Key words: intergalactic medium; elemental abundence; surveys
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