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Studying Radio and ~-ray Variability Characteristic
Timescales of the Blazar 4C 01.02 with Stochastic Process
Method

ZHANG Si-heng!?, YAN Da-hai!, ZENG Yu-hang'?, WANG Jian-cheng!

(1. Key Laboratory for the Structure and Evolution of Celestial Objects, Yunnan Observatories, Chinese
Academy of Sciences, Kunming 650011, China; 2. University of Chinese Academy of Sciences, Beijing
100049, China)

Abstract: Here, we use the celerite method, which is different from the traditional Fourier-
like methods, to analyze the y-ray and radio long-term variabilities of 4C 01.02. The results
show that the simplest kernel in celerite, damped random walk (DRW), can successfully fit
both radio and ~-ray long-term light curves, and the more complex second-order stochas-
tic process (stochastically-driven damped harmonic oscillator, SHO) does not significantly
improve the goodness of fit.

The intrinsic characteristic timescale of y-ray variability is about 3 a, and such a long
timescale cannot be generated in the leptonic emission model, but it is allowed in the hadronic
model. We therefore speculate that the long-term ~-ray emission of 4C 01.02 may originate
from hadronic process. The intrinsic characteristic timescale of radio variability is about 10
a. It may correspond to the escape timescale of the radio emission region, indicating that

radio emission is produced in the large-scale jet.

Key words: active galactic nucleus; blazar; radio variability; ~-ray variability; celerite
method
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