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Further Support from SDSS DR7 Observations to Accretion
Disk-irradiation Hybrid Model for the Optical/UV

Variability in Radio-quiet Quasars

LIU Hui*2, LI Shuang-liang'?, GU Min-feng'

(1. Key Laboratory for Research in Galazies and Cosmology, Shanghai Astronomical Observatory, Chi-
nese Academy of Sciences, Shanghai 200030, China; 2. University of Chinese Academy of Sciences,
Beijing 100049, China)

Abstract: The study on optical/UV variability can help to explore the accretion physics for
the reason that the emission at optical/UV band is believed to come from a thin accretion
disk around the central black hole. However, the origin of variability in radio-quiet quasars
remains unclear so far. In 2016, we upgraded the accretion disc model, which assumed the
variability is caused by the change of global mass accretion rate, at two points. Firstly, we
constrained the disc size to match the viscous timescale of accretion disc to the variability
timescale observed. Secondly, we included the irradiation/X-ray reprocessing to make the
emitted spectrum become steeper.

In this work, we try to further validate the accretion disk-irradiation hybrid model which
was produced before. We compile a sample of 465 variable radio-quiet quasars, showing a
bluer-when-brighter (BWB) trend, with multi-epoch observations in Sloan Digital Sky Survey
Data Release 7 (SDSS DR7). It is the first time we find the composite relative difference
spectra of quasars with a BWB trend is much bluer when the black hole mass is small.
In addition, the spectra observed are also found to be bluer for longer time-scale observed,
especially at UV band. In order to fit the observed spectra well, the values of black hole mass
and the observed time-scale have to be moderately modified because of the large scatter of
black hole mass estimations. We demonstrate that these two main results can be qualitatively

fitted by accretion disk-irradiation hybrid model, providing further support for this model.

Key words: quasar; optical variability; accretion; X-ray reprocessing
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