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Observation of Gravitational Waves from a Binary Black Hole Merger

B.P. Abbott ef al.”

(LIGO Scientific Collaboration and Virgo Collaboration)
(Received 21 January 2016; published 11 February 2016)
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3C 273: A STAR-LIKE OBJECT WITH LARGE RED-SHIFT
By Dr. M. SCHMIDT

Mount Wilson and Palomar Observatories, Carnegie Institution of Washington, California Institute of Technology, Pasadena
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Galactic Nuclei as Collapsed Old Quasars

by
D. LYNDEN-BELL

Royal Greenwich Observatory,
Herstmonceux Castle, Sussex

Powerful emissions from the centres of nearby galaxies may represent
dead quasars.
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Classical tool: reverberation mapping
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Heavy seed BHs: super-Eddington accretion

M = M./Mﬁdd ~ 10° M, = Mgeq €Xp

Implications: SMBH formation

| — €. #1
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Mon. Not. R. Astron. Soc. 314, L17-L20 (2000)

Narrow-line Seyfert 1 galaxies and the evolution of galaxies and active
galaxies

Smita Mathur
Astronomy Department, The Ohio State University, Columbus, OH 43210, USA

Accepted 2000 March 6. Received 2000 March 6; in original form 2000 January 4
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ABSTRACT

Narrow Line Seyfert | galaxies (NLS1s) are intriguing owing to their continuum as well as
emission-line properties. The observed peculiar properties of the NLS1s are believed to be as
a result of an accretion rate close to the Eddington limit. As a consequence of this, for a
given luminosity, NLS1s have smaller black hole (BH) masses compared with normal
Seyfert galaxies. Here we argue that NLS1s might be Seyfert galaxies in their early stage of
evolution and as such may be low-redshift, low-luminosity analogues of high-redshift
quasars. We propose that NLS1s may reside in rejuvenated, gas-rich galaxies. We also argue
in favour of collisional ionization for production of Fe 1 in active galactic nuclei.

Key words: galaxies: active — galaxies: evolution — quasars: general — galaxies: Seyfert.
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A parallax distance to 3C 273 through
spectroastrometry and reverberation mapping

Jian-Min Wang©'23* Yu-Yang Songsheng'#, Yan-Rong Li', Pu Du' and Zhi-Xiang Zhang®

Cosmic distance and SMBH masses
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OBSERVATIONS OF GAMMA-RAY BURSTS OF COSMIC ORIGIN
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PHYSICAL REVIEW LETTERS 125, 101102 (2020)

Editors' Suggestion Featured in Physics

GW190521: A Binary Black Hole Merger with a Total Mass of 150 M

R. Abbott et al.”

(LIGO Scientific Collaboration and Virgo Collaboration)

® (Received 30 May 2020; revised 19 June 2020; accepted 9 July 2020; published 2 September 2020)
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Candidate Electromagnetic Counterpart to the Binary *Black Hole Merger
Gravitational-Wave Event S190521g
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Astrophysical Black Holes: A Rapidly Moving Field

(for Bk 3Z3%X15 % Prof. R. Blandford)

1.

?I
4. “How do stellar black holes meet:

AGN Disks

Radio through X-ray
Harbingers, histories?

Wide field fast photometry?
Rubin for heavier black holes

P
3
4
Electromagnetic Display? ¢
(o
7
8
9

Ten Questions

“Which came first, the galactic chicken or the black hole egg?” They co-evolve
“How do black holes control their weight?” By declining food when offered?
“Why are massive black holes so antisocial?” Through frequentng bars?

“How do stellar black holes meet?” In disks and clusters?

. “How do black holes treat stars?” Mostly badly but occasionally hospitably
“What is the role of black hole spin?” Powering jets, winds and UV?

“Is this a rapidly moving field?” Yes, everywhere

. “How do jet engines work?” Spin-powered, wind-collimated, mass entrained
“Do jets accelerate the highest energy particles?” Perhaps, though remotely

10. “Is general relativity sufficient?” Seems to be

23 vi 2023 Shaw/HKU

The University of Hong Kong 2023/06/23
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