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Fig.1 The 6 original and smoothed spectra from 55 epochs of SDSS J142225.03+535901.7. Except for the bottommost line,
each line is vertically offset by six units. The shaded area denotes the three windows used for fitting the continuum spectrum.
Absorption features are present in 1300-1400 A, making it challenging to ascertain the intrinsic continuum spectrum within this

range. The fitting results require visual confirmation.
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Fig.2 An example of power-law continuum fitting and C IV emission line fitting for one spectrum from the 55 epochs of SDSS

J142225.03+535901.7. The spectrum in the bottom panel represents the residual spectrum obtained by subtracting the fitted

continuum values.
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Fig.3 Comparison of the C IV absorption troughs between two spectra of SDSS J142225.03+535901.7. The black horizontal
dashed line indicates the position where the normalization factor equals 1. A prominent absorption trough extends from around
1400 A to near 1550 A.
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Fig.4 The EW of 3 different velocity components of the absorption trough, as well as the whole trough, versus the spectral flux

density at 1700 A. Spearman’s rank correlation coefficients and their corresponding p-values are annotated on each subplot.
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Fig.6 The EW of 3 different velocity components of the absorption trough, as well as the whole trough, versus the spectral

index a. Spearman’s rank correlation coefficients and their corresponding p-values are annotated on each subplot.
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Multi-epochs Spectral Variability Analysis of Broad Absorption
Lines in QSO SDSS J142225.034+535901.7

HE Dong-xu  HE Zhi-cheng  LIU Gui-lin =~ FANG Wen-juan = SHEN Lu  ZHU Dan-lei
CHEN Ya-qi DUAN Bin
(Department of Astronomy, School of Physics, University of Science and Technology of China, Hefei 230026)

AsstracT Broad absorption lines (BALs) in quasars are among the most compelling observational
evidence for the presence of outflows. BALs commonly exhibit spectral variability, and analyzing such
variations helps to constrain the physical models of these outflows. Variations in the ionizing continuum
incident along the line of sight from the central engine of quasars are thought to be the primary mechanism
driving most BAL variability. If the BAL absorption troughs in a quasar simultaneously vary (either weak-
ening or strengthening) at different velocities in the same direction, it is highly likely that BAL variability
is primarily induced by variations in the ionizing continuum. The quasar SDSS J142225.03+535901.7,
with 55 epochs of high signal-to-noise spectra, displays BAL variability. There is a significant (Spearman’s
correlation test, with a non-correlation probability p-value less than 0.05) anticorrelation between the
equivalent widths of various velocity components of the BAL and the continuum luminosity. There is no
significant anticorrelation between the equivalent widths of these components and the spectral index of
the continuum, ruling out that the potential negative correlation between equivalent width and continuum
luminosity is caused by the vertical motion of dusty gas along the line of sight. Therefore, it can be inferred
that the BAL variability in this source is primarily driven by changes in the ionizing continuum.

Key words galaxies: active, ISM: jets and outflows, quasars: absorption lines, spectral line: profiles
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