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Correlation Between Black Hole Mass
and Bulge Mass
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NGC 3245

Barth, Ho et al. (2001)
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Normalized Flux

Gebhardt et al. (2011)
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black hole mass

M (M,)

Gebhardt et al. (2000 ); Ferrarese & Merritt (2000); Giiltekin et al. (2009)
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BH mass (log M)
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Intrinsic scatter € = 0.29 dex for both relations
Valid only for ellipticals and classical bulges!



10"
- ® Classical bulges

100
Mq/M, [
108 |

107

108

I
Ellipticals

| ® Pseudobulges

1
500

1
400

'] 010

108

1 Me/Mq

4108

4107

108



Top View &

Observer’s View
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Reverberation Mapping

R = BLR size
AV = viral velocity
f = viral factor
needs external calibration

R(AV)?
G
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Calibration of f-factor
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Calibration of Single-Epoch Virial Masses

Classical bulges
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Can we ever get rid of the f-factor?

How well can we interpret velocity-delay maps?

How well can we trust BLR dynamical modeling?

Can we obtain masses better than 0.3-0.5 dex?



A New Strategy Using ALMA
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MEASUREMENT OF THE BLACK HOLE MASS IN NGC 1332 FROM
ALMA OBSERVATIONS AT 0.044 ARCSECOND RESOLUTION

AARON J. BARTHI, BENJAMIN D. BOIZELLEI, JEREMY DARLINGz, ANDREW J. BAKER3,
DAvID A. BuoTE'. Luis C. Ho*, JONELLE L. WALSH’

Data Model
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Hubble ALMA
-

ALMA (NRAO/ESO/NAQJ) /
N G ‘ 1 3 3 2 Hubble Space Telescope (NASA/ESA) /
Carnegie-Irvine Galaxy Survey
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Lifecycle Evolution

-

ku.edu.cn/bhole


http://kiaa.pku.edu.cn/bhole
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BHOLE Postdoc Projects: 10 (2-4 yr) positions

The Stellar Structure of the Host Galaxies of AGNs and Quasars

The Gas Content and Kinematics of Active Galaxies

The Spectral Energy Distribution of AGNs

Numerical Simulation Study of AGN Feedback

X-ray View of Growing Supermassive Black Holes and Their Connections to
the Host Galaxies
6. High-Redshift (z>6) Quasars and Their Physical Properties
7. Measurements of Black Hole Mass through Reverberation Mapping
8. High-resolution Studies of the Interaction between AGNs and Their Host Galaxies
9. LAMOST Quasar Survey
10. Millimeter and Radio Studies of SMBH-Galaxy Coevolution at High Redshift

11. Formation and Evolution of Massive Black Holes

AR T e B

12. Tracing Hot DOGs, a Key Stage Connecting Obscured and Unobscured Quasars

13. Constraining the Spin and Radiative Efficiency Evolution of Massive Black Holes
via Multi-wavelength Observations of AGNs/QSOs

14. Observations of Feedback from Luminous Quasars at Different Cosmic Epochs

15. AGN Triggering Mechanism and the Impact of AGN Feedback on Star Formation



