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STUDYING THE UV LINE PROFILE OF C IV, S IV AND
O IV IN THE SPECTRUM QSO J031828.9-001523.1

S. Mitrokotsa
Faculty of Physics, National and Kapodistrian University of Athens, Athens, Greece

Abstract: In this work, using the GR model, we analyze the UV CIV and SiIV resonance lines
and the absorption line of OIV in the spectrum of quasar J031828.9-001523,1. We study the presence
and behavior of absorption and emission clouds analyzing their characteristics. From this analysis we
can calculate the values of a group of physical parameters, such as the apparent rotational and radial
velocities, the random velocities of the thermal motions of the ions, the Full Width at Half Maximum
(FWHM), the optical depth, as well as the absorbed energy and the column density of the independent
regions of matter which produce the main and the satellites clouds of the studied spectral lines.

1 Data and Method

We obtained the spectrum of the BALQSO-J031828.9-001523.1 from the SDSS database. Some basic
characteristics of this quasar are given below in the Table of figure 1.

In this paper, using the GR Model [2], [3] we calculate some kinematical properties, such as the
apparent rotational, and radial velocities as well the random velocities of the thermal motions of the
ions, the Full Width at Half Maximum (FWHM), the absorbed energy and the column density.

The method is the following one: The line function of this complex profile includes as parameters
many physical conditions that create the line profile. Giving values to these parameters we found the
most appropriate in order to take the best theoretical fit of the observed line profile. We concluded
that the theoretical values of the physical parameters are the right ones which describe the physical
conditions in the region that produces the specific spectral line. In Figure 1 below we represent the
normalized intensity and the fit.

Figure 1: Basic characteristics about the quasar J031828.9-001523.1. The black line shows the nor-
malized intensity and the blue line shows the fit. We observe the O IV absorption line, too. We fitted
emissions with Voight distribution and absorptions with GR distribution.
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2 Results

We detected two absorption components and one emission for the C IV and two absorption lines and
one emission line for the Si IV. Furthermore, there is one O IV absorption line. The emission lines are
fitted with Voight distribution and the absorption lines are fitted with GR distribution. We present
the results arising from the best fit in Table 2, where the random and rotational velocities, the radial
velocity, the Full Width at Half Maximum (FWHM), the column density, the absorbed energy and the
optical depth are given.

Figure 2: Fitting parameters of C IV, Si IV and O IV lines.
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