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Abstract. The correlations between differences of two core dominance parameters and core/extended spectral index are investigated. The
extended spectral index is associated with the differences very well,
while there is a weak relationship between core spectral index and the
differences. The average core spectral index tends to be a ‘constant’ ∼0.0.
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1. Sample and results
A sample of 158 radio sources is obtained from some literatures (Fan et al. 2011 and
references therein). Each source has two core and extended flux densities at both 1.5
and 5 GHz.
AGN emissions (ST ) are divided into boosted (SC ) and isotropic extended (SE )
ones (Fan et al. 2010, 2011) in a relativistic beaming model. The ratio of the two
parts is defined as a core dominance parameter, viz. R = SSCE . If we have the data of
the two bands (ν1 , ν2 ), the core and extended spectral indices can be calculated by
log(SC,ν1 /SC,ν2 )
log(SE,ν1 /SE,ν2 )
and αE = − log(ν
, then we have two
the formulae, αC = − log(ν
1 /ν2 )
1 /ν2 )
dominance parameters, viz. R1 =
we have log R1 − log R2 = − log
so, log νν12 = −0.523, then

SC,ν1
SC,ν2
SE,ν1 and R2 = SE,ν2 . From the above
ν1
ν2 · (αC − αE ). Here, ν1 = 1.5 and ν2

log R1 − log R2 = 0.523αC − 0.523αE .

equations,
= 5 GHz,
(1)

For the relations of logR1 − logR2 against αC and αE , we have log R1 − log R2 =
−(0.524 ± 0.016)αE + (0.027 ± 0.018), with r = 0.934 and p < 10−4 (Fig. 1(a)).
log R1 − log R2 = (0.529 ± 0.110)αC − (0.159 ± 0.046), with r = −0.361 and
p < 10−4 (Fig. 1(b)).

487

488

J. H. Yang et al.
(a)

(b)

Figure 1. The correlations between the differences of two-core dominance parameters and
core/extended spectral indices, (a) log R1 − log R2 vs. αE , and (b) log R1 − log R2 vs. αC .

2. Discussion and conclusion
Our results show that there is a very good correlation between log R1 − log R2 and
αE (Fig. 1(a)), while there is a weaker relationship for log R1 − log R2 and αC than
for log R1 − log R2 and αE is obtained (Fig. 1(b)).
Equation (1) tells us that only when αC is a constant, log R1 − log R2 is linearly
related to αE , which corresponds with our statistical results (Fig. 1(a)). It is suggested
that the core spectral index is supposed to be a constant, while the extended spectral index is a variable. These result in a weak (even number) correlation between
log R1 − log R2 and αC (Fig. 1(b)). If it is authentic and core emission spectral index
is a ‘constant’, we should be able to determine the ‘constant’, αC . According to the
fit line in Fig. 1(a), when αE = 0, then log R1 − log R2 = 0.025, and according to
equation (1), we have αC = 0.048.
The extended emission spectral index is associated with the differences of two
core dominance parameters in AGNs, while the relationship between core spectral and the differences is very weak. It suggests that the emissions from core and
extended components are from different mechanisms. The core emission spectrum
is flatter than the extended spectrum, and the core spectral index is a constant ∼0.0.
Acknowledgements
This work is supported by the National Natural Science Foundation of China
(NSFC 11173009, NSFC 11203007), the Bureau of Education of Guangzhou Municipality (No. 11, Sui-Jiao-Ke [2009]), Guangdong Province Universities and Colleges Pearl River Scholar Funded Scheme (GDUPS) (2009), Yangcheng Scholar
Funded Scheme (10A027S), Hunan Provincial Natural Science Foundation of China
(10JJ3020), and the research fund of Hunan University of Arts and Science (JJZD
201101).
References
Fan, Jun-Hui et al. 2011, Res. Astron. Astrophys., 11, 1413.
Fan, Jun-Hui, Yang, Jiang-He, Tao, Jun et al. 2010, Publ. Astron. Soc. Japan, 62, 211.

