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Siemiginowska et al. 2016

High quality X-ray observations of 
Chandra



  

Data selection:

-measured redshift

-kinematic ages

-high quality X-rays observations

 Representative sample of 17 CSOs
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How to describe AGN?
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Our sample of CSOs
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Jet power estimate

1.  Willott et al. 1999 scaling relation 

2.  Kinetic jet power

b
a
≈0.25

P j(W )[erg s−1
]=5.0×1022

(
L1.4 GHz

W Hz−1
)
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4 pV
τ j

=
32
3

π R3 Beq
2

8π τ j

Kawakatu et al. 2008
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The minimum jet kinetic luminosities P
j
 for the studied sample of CSOs 

vs. the corresponding jet powers derived from the Willott et al. (1999) 
scaling relation, P

j (W)

Enhanced radio 
radiative  
efficiency  of  
compact  structure
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λ
Edd

 − P
j
/L

bol 
distribution of the CSOs plotted along with different types of AGN as 

analyzed by Rusinek et al. (2017)

CSO
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Distribution of CSOs form our sample of M
BH

-scaled P
j
-L

bol 
and 

P
j
-L

X
 plane

                                    -compton thick                          -compton thick
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η jet=
P j

Ṁ acc c2=
P j

10 Lbol

Jet efficiency distribution of CSOs from our sample vs. their L
X
/L

bol
 

                    -compton thick
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“hard”“soft”

Dependence of the CSOs jet production efficiencies on  λ
Edd

 and L
X
/L

bol

                  -compton thick
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Powerful 
jets

Jets 
disappearing

Contopoulos, I. 
2019

XRB Hardness-Intensity Diagram (HID) (for XRB GX 339-4 
during its 2002–2003 outburst)
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1. Low jet efficiencies 

2. normalize jet power correlates with accretion rate   and 
normalized X-ray luminosity- possible            saturation 

3. Similarity to XRB- jets being produced the most    
efficiently during the high/hard states, and           
suppressed during the soft states 

η jet≾10 %

Summary
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Green line: mixed population synthetic stellar 
spectra (Bruzual & Charlot 2003)+AGN 
continuum
(assuming Calzetti 2000 extincion law)

Extracted emission spectrum of AGN



  

Woo et. al 2013

Netzer 2009

How to derrive BH mass?

Disk luminosity estimate



  

Bolometric luminosities estimate 
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