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Table 1 Hurst exponent and power spectral exponent of SDSS quasars

HigHk B B i B i B gl B gl B ZI B z B uife B up B
I ES R R FAY mal () HAEC A% ) KRS At HAN Aol HARE Ao
0-0.3/1.0-1.6 64 0.99 26 0.40 27 0.42 387 6.08 144 2.37
0.3-0.4/1.6-1.8 381 5.90 182 2.78 98 1.52 1950 30.62 818 13.44
0.4-0.5/1.8-2.0 1777 27.53 955 14.61 586 9.11 2960 46.48 2114 34.73
0.5-0.6/2.0-2.2 2817 43.63 2489 38.06 2039 31.69 956 15.01 2125 1391
0.6-0.7/2.2-2.4 1229 19.04 2248 3438 2600 40.41 96 1.51 751 12.34
0.7-1.0/2.4-3.0 188 2.91 639 9.77 1084 16.85 19 0.30 135 221
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The optical variability analysis of quasars based on fractal
Brownian motion in Sloan digital sky survey

TANG Jie®

School of Physics and Telecommunication Engineering, Shaanxi University of Technology, Hanzhong 723001, China

The optical variability analysis of quasars based on fractal Brownian motion in the Sloan Digital Sky Survey (SDSS).
The violent activities of the high energy variability can be observed in multiple wavelength bands of quasars, and
studying quasar variability can contribute to a deeper understanding of the physical mechanism of the emission from the
central region. Many studies have shown that the great majority of quasar variability is considered to originate in the
accretion disk’s thermal emission, but some people do not agree with this view. The Hurst exponent of SDSS quasar
variability is calculated using the rescaled range analysis method to investigate the fractal properties of variability in
quasars from the SDSS stripe 82. The Hurst exponent results of variability show that the quasar variability is self-similar
and long-range correlated. The variability obeys the biased random walk model, and its variation is similar to fractal
Brownian motion. The power spectral exponent obtained from the Hurst exponent conversion shows that most of the
variabilities can be approximately fitted by the damped random walk model, but a small number of samples have large
deviations.

variability, fractal Brownian motion, random walk, self-similarity, long-range correlation
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