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Correlation Between Black Hole Mass
and Bulge Mass in Active Galaxies
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Correlation Between Black Hole Accretion Rate
and Host Galaxy Star Formation Rate
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High-Accuracy, High-Precision BH Masses with ALMA
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MEASUREMENT OF THE BLACK HOLE MASS IN NGC 1332 FROM
ALMA OBSERVATIONS AT 0.044 ARCSECOND RESOLUTION
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Black Hole Masses in Active Galaxies
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Ho & Kim (2014, 2015, 2016)
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Calibration of Single-Epoch Virial Masses
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HST/ACS Greene, Ho & Barth (2008); Jiang, Greene & Ho (2011a, b)
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Can we ever do better than factor of 2-3?
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Can we ever do better than factor of 2-3?

Li et al. (2018)
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What about Type 2 AGNSs?
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What about Type 2 AGNs?

Kong & Ho (2018)
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Flux (erg s* cm?®A™)

What about Type 2 AGNSs?
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Kong & Ho (2018)
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What about Type 2 AGNs?
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What about Type 2 AGNs?

Kong & Ho (2018)
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What about Type 2 AGNs?

Kong & Ho (2018)
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She, Ho & Feng (2018)
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Bolometric Corrections

Lbol = Kx Lx
x = 5100 Ang
2-10 keV
O III] 5007
etc...

Kx 1S not a constant !
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Mass Accretion Rates

Lvor =1 M c2



Mass Accretion Rates

Lvor =1 M 2
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Mass Accretion Rates

Lol = n M c?
Chen et al. (2014)
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Mass Accretion Rates

Lvor =1 M c2

Matsuoka et al. (2015)




[
o
[

p—
(aw)
o

—
o
—

|
~J

accretion timescale, Mpy/ Mgy |Gyr]

[S—
<
W

Mass Accretion Rates

Lvor =1 M c2

age of the Universe [Gyr]

T T | | I T | T T I 1 T I
3 L/Lpga, n =01 H E Maisk, Lot (L3000)| =
- L O-ccmmmmmmmmm=m === == 3 FLl o .- i ------------ -
g
IN= i % 8
o og % S - I 8 :
= 1:10 _____ﬁ,__“Q ....... [ W — 4 pro IO. ..................... @
'E‘ """"""""""""""""""""""""""""""" IE ........................................ 00 E
I : O ]
o I g _
- L1100 [OULASTII20, 2270 F 1100 :
» A SDSSJ1148,z=64 1] F .
0O SDSS J0100,z=6.3 ] [ -
O other z~6 quasars - .

SDSS J0306, z=5.3
= I I I I I I 41 E I I I I I @ I =
0.7 08 09 10 0.7 08 09 10

(L10T) "1V 32 104quasyyva],



Mass Accretion Rates
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Tweaking reddening
host galaxy
“wind”
inclination
spin






Wang et al. (1999)
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