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1.1 Standard model for 
Active Galactic Nuclei (AGNs)







Nieppola et al. 2006, A&A, 445, 441

Calculated SEDs for 308 BL Lacs and 
set roughly boundary as: 

LBLs :
IBLs :
HBLs :

logνp <14.5
14.5< logνp <16.5
logνp >16.5

L: Lower,  I: Intermediate,  H: High 



Abdo et al. 2010, ApJ, 715, 429

Calculated SEDs for 80 blazars and set 
roughly boundary as: 

LSPs :
ISPs :
HSPs :

logνp <14
14 < logνp <15
logνp >15

Lower, Intermediate, High Synchrotron Peak 



Fan, Yang, Pei et al. 2016, ApJS, 226, 20

Calculating SEDs for 1425 Fermi blazars 
from 3FGL and using multi-wavelengh flux 
density by fitting

logνFν = P1(logν −P2)2 +P3





Monochromatic 
Luminosity

Effective 
spectral 

index

Fitting Results
P1,P2,P3



LSPs :
ISPs :
HSPs :

logνp ≤14.0
14.0< logνp ≤15.3
logνp >15.3

The results are similar to 
those by Abdo et al. 2010

Fan, Yang, Pei et al. 2016, ApJS, 226, 20



1.2 Relativistic Beaming Effect



1.2 Relativistic Beaming Effect

δ = 1
γ (1− β cosθ )

γ = 1
1−β 2 , β = v

c

Beaming factor:

Lorentz factor:



1.2 Relativistic Beaming Effect

δ = 1
γ (1− β cosθ )

γ = 1
1−β 2 , β = v

c

Beaming factor:

Lorentz factor:



1.2 Relativistic Beaming Effect

Sobs = δ
p ⋅Sin

p = 2 +α

p = 3+α

continuous jet

moving sphere
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2. Fermi / LAT



2. Fermi / LAT

Launching in June 11, 2008!

⼗年啦！

Ten years!

Dieci anni!








5523 sources



2.1 LAT FL8Y Blazars

BL Lacs 1008

FSRQs 618

BCUs 1229
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3.1  Core-Dominance Parameter

The radio emissions are consisted of two 
components, namely the core and the 
extended emissions.	



The emissions are consisted of two 
components, namely the core and the 
extended emissions.	

R = Score
Sextend

					R:	Core-Dominance	Parameter

3.1  Core-Dominance Parameter



3.1  Core-Dominance Parameter

R = Lcore
Lextend

or we can take,



3.1  Core-Dominance Parameter

Score
5GHz = Score

ν ,obs , Sext .
5GHz = Sext .

ν ,obs( ν
5GHz )

αext .

logR = log(Score
Sext .

)(1+ z)αcore−αext .

we take:
α core =0.00,αext . =0.75

( Fan et al. 2011, Pei et al. 2016; 2018, in prep)



3.1  Core-Dominance Parameter 

R = fδ 3+α (or fδ 2+α )

R = f {[γ (1− β cosθ )]−3 + [γ (1+ β cosθ )]−3}

(Ghisellini et al. 1993)  

(Urry and Padovani 1995)  



3.2 Previous work

Basing on 3FGL, we compiled 1335 
objects with available core-dominance 
parameter, log R, which consisted of 
169 Fermi-Detected Blazars (FBs) 
and 1166 non-Fermi-Detected 
Blazars (non-FBs).

(Pei et al. 2016, ApSS, 361, 237)



3.2 Previous work

(Pei et al. 2016, ApSS, 361, 237)

FBs : < log R >     0.99
non-FBs : < log R >    −0.62

!
!



3.2 Previous work

(Pei et al. 2016, ApSS, 361, 237)

BL Lacs : < αγ >     2.10
FSRQs : < αγ >     2.38

!
!



3.3 Recent
Basing on FL8Y, we compiled 626 
Fermi blazars and 1031 non-Fermi 
blazars with available core-dominance 
parameter (log R), consisted of 270 
BL Lacs, 302 FSRQs and 54 BCUs. 
We use these data to study the 
beaming effect and radio dominance 
of Fermi blazars. (Pei et al. 2018, in prep)



3.4 Comparison of logR between 
FBs and non-FBs 

FBs : < log R >     0.630
non-FBs : < log R >    −0.439

!
!



Histogram

Cum- 
Prob

K-S test:
p=8.064×10−75

Preliminary



3.4 Comparison of logR in FBs

BL Lacs : < log R >     0.669
FSRQs : < log R >     0.703
BCUs : < log R >     0.026

!
!
!



Histogram

Cum- 
Prob

K-S test for BL Lacs 
and FSRQs:
p=0.281

Not significant different!  

Preliminary



     The averaged of logR for FBs is 
higher than those for non-FBs.



3.5 Comparison of Gamma-Ray Spectral 
Index in FBs

<αγ >|BL Lacs!2.04

<αγ >|FSRQs!2.50

<αγ >|BCUs!2.30



Histogram

Cum- 
Prob

K-S test for BL Lacs 
and FSRQs:

p=5.169×10−72

αγ

αγ

Preliminary
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4.1 Correlation between Radio Spectral 
Index and logR 

(Fan et al. 2010) 

Sob = Sunb + S j
ob



(Fan et al. 2010) 

Sob = Sunb + S j
ob

Sunb = Sunb ,0 ⋅ν
−αunb

S j
ob = S j ,0

ob ⋅ν −α j

Sob = S0
ob ⋅ν −αtotal

4.1 Correlation between Radio Spectral 
Index and logR 



(Fan et al. 2010) 

S0
ob ⋅ν −αtotal = Sunb ,0 ⋅ν

−αunb + S j ,0
ob ⋅ν −α j

4.1 Correlation between Radio Spectral 
Index and logR 



(Fan et al. 2010) 

differentiating respect to α, 

S0
ob ⋅ν −αtotal = Sunb ,0 ⋅ν

−αunb + S j ,0
ob ⋅ν −α j

αtotal ⋅S0
ob ⋅ν −αtotal =αunb ⋅Sunb ,0 ⋅ν

−αunb +α j ⋅S j ,0
ob ⋅ν −α j

4.1 Correlation between Radio Spectral 
Index and logR 
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(Fan et al. 2010) 

differentiating respect to α, 

S0
ob ⋅ν −αtotal = Sunb ,0 ⋅ν

−αunb + S j ,0
ob ⋅ν −α j

αtotal ⋅S0
ob ⋅ν −αtotal =αunb ⋅Sunb ,0 ⋅ν

−αunb +α j ⋅S j ,0
ob ⋅ν −α j

αtotal =
R

1+Rα j +
1

1+Rαunb R =
S j
ob

Sunb

4.1 Correlation between Radio Spectral 
Index and logR 



αt =
R
1+ R

αcore +
1

1+ R
αExt

(Fan et al. 2010) 

4.1 Correlation between Radio Spectral 
Index and logR 



α core = −0.08, αext . =1.01 α core = −0.46, αext . =1.20
(Pei et al. 2018, in prep) 



What about γ-ray emission?



αt
γ = R

1+Rα core
γ + 1

1+RαExt
γ

(Pei et al. 2016, & 2018, in prep) 

4.2 Correlation between Gamma-Ray 
Spectral Index and logR 



α core =2.58, αext . =2.22α core =2.09, αext . =1.72
α core =2.50, αext . =1.87

Preliminary



Sample Statistics Result Fitting Result 
       for 

BL Lacs 2.04 2.09

FSRQs 2.50 2.58

BCUs 2.30 2.50

α core
γ

4.2 Correlation between Gamma-Ray 
Spectral Index and logR 



γ-ray emissions are mainly from 
the core component. 

( Pei et al. 2016, ApSS, 237, 13; & 2018, in Prep)
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1. This is the preliminary results due to 
adopting the data from FL8Y, we will 
compile it again respect to 4FGL catalogue 
after releasing!  



2. Core dominance parameter (logR) in 
Fermi blazars (FBs) is quite different from 
that in non-Fermi blazars (non-FBs). The 
mean value for FBs is higher than non-
FBs. So the γ-ray blazars are more radio 
core-dominated.



3. γ-ray emissions are perhaps composed 
of two components, and the emissions are 
mainly from the core ( jet) component. 

 



4. Core dominance parameter implies that 
the Fermi blazars are beamed!



Poster!!

Your comments are welcomed!



谢谢！

Grazie! 


