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Fig. 1. 15 GHz radio frequency data from January 5, 2008 to July 1, 2020. Strong bursts are inside the red rectangles, weak bursts

are inside the green rectangles.
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Fig. 2. Gamma band data from August 19, 2008 to April 24, 2019. Bursts are inside the red rectangles.
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Fig. 3. Optical V-band data from November 30, 2005 to August 13, 2010. Bursts are inside the red rectangles.

3 AR

H ) F Edelson #1 Krolik[t® {8 B 8k 56 5K
O 2R A B PR B 22 [] R D R[] B3R
XA BV AR 2 2 s LT, EBTR
S SR OCHE. X TSR] Bt 51 aq Flb;
TEREAERT (as, b)) FH

F, = (CLi _j) i SZJ’ - b), (1)

HArafbHya; fb; FIE, oo Moy, h a; Fb; it
7. ’i/l\Fk{E'?i_HTAT—t — A K, R X [H]
Trng%<m%—W%MAwﬁﬁﬁ?¥
S SR

1 M
=+ > F, (2)
k=1
bR 224
M
Op(r) = J Z (Fr — (3)
k=1

X} CGRaBS J2345-1555 Y 5F 5 | 4 25 5 £& |
e VOB 2 [ AT EAR G A B, S E L
o e VI BOGARfh & i 13 FiR, Ak
THEEERANE 46 PR, @it R Ia—1k, B

FHOC PRI ) SR BR A e -1 2 1 22 (8], R S5 AT
BRI BTG PR C R B0, & 4 S
I I B ST H U B S BN S BR BT R 2 R (A
7E (90, 0.53), #id 99.7% B 5 Hh k. X AH & 2 %L
(I IEA T o T 0L, A5 3 A4 I B) 23R 248 106 K,
FHSE R AR 0.484, B ) ZE IR hy 1 (B 2 /R0 2 I8 B
G HTHL I B, 5 Fuhrmann 55 U 0F25 109 54 N8
SESAL. P 5 R S i B A2 VO B HL
FHOC PR TS5 2R, B AE (-300, 0.84), it
99.9% E 5 £, XTI T S, BIA
4[] SE 3R 24 R-310 K, AR ECH 0.720, FfH

1.00
0.75 | (90, 0.53)
0.50 4

0.25
0 VH“U
—0.25
—0.50
—0.75}
—1.00

—200 0 200 400
I TRJSER /R

—400

P4 ZDfhehy 99.7% B AR MLk, B0 58 0D A i
15 GHz % B2 HOM 56 BR R 3157 45 21

Fig. 4. Red curve is the 99.7% confidence curve, and the
black points are the calculation results of the discrete cor-
relation function of the gamma band and the radio 15 GHz

band.
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Fig. 5. Red curve is the 99.9% confidence curve, and the
black points are the calculation results of the discrete cor-
relation function of the radio band and the optical V band.
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Multiwavelength corss-correlation and radio Doppler factor
estimation of CGRaBS J2345-1555
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(School of Physics and Electronic Information, Yunnan Normal University, Kunming 650500)
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Abstract

In this paper, CGRaBS J2345-1555’s long-term radio band, gamma ray flux and optical V-band magnitude
data are collected from Fermi/LAT, Catalina, and OVRO dataset. The correlation between multi-bands is
evaluated by the discrete correlation function method. The results show that the correlation coefficient between
gamma band and radio band is 0.53, and the time delay is about 90 days, a variation of the gamma band is
about 90 days ahead of radio band; the correlation coefficient between radio band and optical V-band is 0.84,
and the time delay is about —300 days, a variation of the optical V-band is about 300 days ahead of radio band;
there is no significant correlation between gamma and optical V-band. These results show that the optical band
is dominated by synchrotron radiation, and the time delay between the radio band and the optical band can be
explained as the fact that the radiation region of the optical band is upstream, and the radio band is
downstream. The gamma band and the radio band are both homologous. The distribution of brightness
temperature is used to calculate the Doppler factor of the celestial body’s radio band. The averaged Doppler
factor is 12.64, and it oscillates with the light curve. So the jet has obvious bunching effect, and the variation of

radiation flux in radio band comes from the jet.

Keywords: discrete correlation function method, correlations, time delay, Doppler factor
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