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Fig.1 Two artificial data streams with different amplitudes and uneven distribution
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Fig.2 Two calculated results come from TDCF method and DCF method, respectively. The filled circles
in the upper panel and the lower panel represent the results from TDCF and DCF method, respectively.

The two curves stand for the Gaussian fitting results
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Fig.3 The light curves of 0316+413 at 4.8 GHz, 8 GHz and 14.5 GHz
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Fig.4 The results of the time delays of 03164413 based on TDCF method (upper) and DCF method

(lower), respectively
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Table 1 Correlation analysis of multi-band data

TAU name Method 7(d) r

0235+164 0 0.95
0235+164 DCF 139 0.56
0235+164 TDCF 16 0.97
0607-157 0 0.87
0607-157 TDCF 157 0.94
0420-014 0 0.88
0420-014 TDCF 127 0.92
0430+052 0 0.87
04304052 TDCF 80 0.95
16414399 0 0.88
1641+399 DCF 1129 0.47
1641+399 TDCF 421 0.94
2200+420 0 0.96
2200+420 DCF 101 0.82
2200+420 TDCF -7 0.96
22514158 0 0.79
22514158 DCF 544 0.47
22514158 TDCF 195 0.94
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Fig.5 The linear correlation analysis of 22514158 between 4.8 GHz and 8 GHz. “origin”, “TDCF” and
“DCF” stand for the original result, the results from TDCF method and DCF method, respectively. Fg
and Fy g represent the flux density at 8 GHz and 4.8 GHz, respectively. r stands for the correlation

coefficient between Fg and Fjy.g
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A New Method to Calculate the Time Delays in Blazars

YUAN Yu-hail*?
(1 Center for Astrophysics, University of Science and Technology of China, Hefei 230026)
(2 Center for Astrophysics, Guangzhou University, Guangzhou 510006)

ABsTrACT In this paper, a new method — TDCF (Time Delay Correlation Function)
method, is introduced to calculate the time delays of multi-band data in blazars. This
method is adopted to analyze the time delays of the radio source 0316+413 and the correla-
tion analysis of the other seven blazars. The results show that the light curve of 0316+413
at 4.8 GHz lags about 410 days behind that at 8 GHz, the light curve at 4.8 GHz lags 440
days behind that at 14.5 GHz and the light curve at 8 GHz lags about 30 days behind that
at 14.5 GHz. It is very reasonable to use the TDCF method to carry out the correlation
analysis of the time delays of the other seven blazars.

Key words quasars: general, methods: data analysis



