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Accretion disc emission mostly at optical range

4
（Padovani+ 2018)



Multi-black body model

5

（Shakura+ 1973)

https://home.strw.leidenuniv.nl/~rottgering/Site/AGN_lectures_files/AGN-7.pdf



Figure S5: Example DRW modeling of Arp 151. Panel A shows the r-band light curve
of Arp 151 (MBH = 106.67±0.05

M�) and the best-fitting DRW model with 1� uncertainty
(orange shaded area). Panel B shows the posterior probability distributions for the fitted
DRW parameters and their covariance. In the covariance panels, the contours trace the
1, 2, 3� levels overplotted on the sample density map (black being higher density) with
individual samples in the lowest-density regions shown as black points. Panel C shows the
normalized PSD and binned PSD with 1� uncertainties. The best-fitting broken power-
law model is shown as a red line. The 1� range of the DRW PSD from the posterior
prediction is the orange shaded area. The corresponding break frequency fbr (from the
broken power law fit) and 1/(2⇡⌧DRW) (from the DRW fitting) are shown as equivalently
colored arrows with the line segment below indicating the 1� unceratinty. The red shaded
regions correspond to periods greater than 20% the light curve length (in panels B and C)
and less than the mean cadence (panel C), where the PSD is not well sampled.
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AGN  measurementsMBH
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1. reverberation mapping

（Wikipedia: reverberation mapping)



 is the distance between Broad line region and BH.


 is the velocity of the sounding gas.

MBH = frv2/G
r

v
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2. Single exposure constrains

（Trakhtenbrot+ 12, Shen+ 13)

log
MBH

M⊙
= a + blog

L
1044 erg s−1

+ clog
W

km s−1

 represents line luminosity ( , , ).L Hα CIV MgII

 represents the corresponding line width.W
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 represents line luminosity ( , , ).L Hα CIV MgII

 represents the corresponding line width.W

These two methods need spectroscopic observations.

If not…
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67 AGNs with long timescale light curve observations 

and accurate  measurementsMBH

Figure 1: The optical variability damping timescale as a function of accretor mass.
The region in the grey box in Panel A is shown in Panel B. The rest-frame damping
timescale ⌧damping was measured from AGN light curves and correlates with SMBH mass
MBH for AGNs (black circles). The orange line and shaded band are the best-fitting model
and 1� uncertainty for the AGN sample. Purple crosses show equivalent measurements
for white dwarfs (26), where MWD denotes the mass of the white dwarf; these do not fall
in the orange band but are consistent with a model that has a fixed mass slope of 0.5 (blue
dashed line). The typical uncertainties on MWD and the white dwarf damping timescale
are 0.2 dex and 0.01 days respectively (26). All error bars are 1�.
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Comment 1

The redshift of the used 67 QSOs ranges from 0 to 4. 
Will these AGNs have redshift evolution?
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Comment 2

The derived  are based on two methods. How 
consistent are these two mass conversion relations?

MBH
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Comment 2

The derived  are based on two methods. How 
consistent are these two mass conversion relations?

MBH
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The data points at the low 
mass end are very 
limited. At the high mass 
end, the  
relation is not retained.  

MBH − τdamping
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The region in the grey box in Panel A is shown in Panel B. The rest-frame damping
timescale ⌧damping was measured from AGN light curves and correlates with SMBH mass
MBH for AGNs (black circles). The orange line and shaded band are the best-fitting model
and 1� uncertainty for the AGN sample. Purple crosses show equivalent measurements
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Questions

1. Why can they build up this relation rather than 
previous ones?


2. How solid is this relation?


3. Could future surveys further confirm this relation?


4. Physics behind ?τdamping
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