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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 Plack Hole Merger
Gravitational-Wave Event S190521¢g
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Questions: 1) how to form 80Mg?
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2) host galaxy?
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Gamma-ray bursts from radio-quiet quasars
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1) NS merger 2) Massive star metal-rich regions?
(Paczynski 1986) (Woosley 1993)
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A Quasars are metal-rich: GRB from quasar?
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Galactic center:
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The Young Stars in the Galactic Center
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A new field: accretion-modified stars in AGN disk

evolutions of massive stars binaries of compact objects

Jermyn+(2022) Tagawa+(2021)

Many questions: challenges and opportunities



Questions: dynamics and radiation

» Evolution of massive stars in AGN disk: iron production
» Dynamical friction of disk gas on stars?
compact stars, normal stars?
» Collapse of massive stars: dwarf, neutron stars
« Evolution of binary stars: compacts-compact, star-compact?

» Accretion-modified stars:

» Outflow-driven cavity
» Binary evolution inside cavity
» GW from the binaries

 Feedback to AGN
» Accretion disk

» BLR, Torus

 Gravitational waves



lron abundance in AGN
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3C 273: A STAR-LIKE OBJECT WITH LARGE RED-SHIFT
By Da. M. SCHMIDT

Wilson and Palomar Observatories, Carnegie Institution of Washington, California Institute of Technology, Pasadena
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Basic structures of AGNs: why and how?

Narrow Line Region (NLR) Metallicity

Torus - e
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Evidence for this procees
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What drives the velocity dispersion of ionized gas in star-forming galaxies?
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JWST (vang+2023)

Rest-frame wavelength (A)

Strong Fe!

00 ] {00 0 30 Restframe wavelegth (A)
v . - . : 20 H 100 K 0 0
7,.1" t " " U » T T T T T
2 11'“ ‘”‘1 J0109-3047 2=6.7004 | || At~ ol 0800 =654
ver law =~ (.25 JUZZ0 U902 72=0.0400
THE ASTROPHYSICAL JOURNAL SUPPLEMENT SERIES, 80:109-135, 1992 May < ol . ! ' Pover ‘ | |
© 1992. The American Astronomical Society. All rights reserved. Printed in U.S.A. " o8 Pseudo continuum o " Preud contiomum
i “ i
o0 ]
THE EMISSION-LINE PROPERTIES OF LOW-REDSHIFT QUASI-STELLAR OBJECTS ‘i E
TopD A. BOROSON AND RICHARD F. GREEN S o T
Kitt Peak National Observatory, National Optical Astronomy Observatories,' P.O. Box 26732, Tucson, AZ 85726 -~ E["“'"
Received 1991 August 2; accepted 1991 October 14 < «
&
wr . . . . . 00F— : : . : : :
[Hl T T T T T T T T
= Total fit 1= Total fit i, s, o
e I{“ ‘”‘1 RS0 2=677 || Doy ARG | ||
12 ower law Ower law
o < ‘ < ) .
N o AL WL B+ O L B L LB B N o Pseudo contimuum 1 Pseudo continuum
St 320 10 1 i :
r . - | S '
SE 0050+124] | 0052+251 0157+001] " p W
o[ ] - 4 ¢ ] 2006 j ¥ |
© - s | . ¢ o
o ] B =0 1
© = = =06
] o ) - ’
< v Q & S
S S = o~ — —— 14000 [
Y 1 1 ¥ ¢ T T T T T
8 L o5k = Toal i o I .
« B o T:m kR | ol S OB 3150 26613 -
doL o b g | Tl T o Pl | 12000 |
© 1 il ° 11 P Tt N N v 0 == Pseudo continuum o Pseudo continuum r
4500 5000 5500 4500 5000 5500 4500 5000 5500 £ 2008 Py
° & ke " . T 10000 F
g_llllllllllll]‘rl LA LIS L = L L L N 8 LW o 006 75 +
- [ a1 r = 50 g o r
ol =4 = 1 oF ] . w004 = r
o [ 0804+761 0838+770] < — 0844+349 T = 8000}
r 1 E . gl S E [
o N = & « I
o 49 8 = 5 S > b
. ] 0 o — 6000 -
. = 3 bt ot ST EOUOTEUUOT TR POV B« = [
<+ [ =] & — I DY ) e S 0023013 26,6876 = L
- g J2232+2930 2=6.666 Power law | | |
020 - Power law | [ > [ +
1 - Pseudo continmum « 015} - Pseudo continuum
ol ° ) 4000 -
Q - [ . s
= 1
Sl 1T Sl rrl Al N, O inlil i B 2000
4500 5000 5500 4500 5000 5500 4500 5000 5500 e [ :
S 0.0 30 3
T R = 1 R 7 N R ) oot t f t t t t t
Observed wavelength (A) 000 EAMEA A ARLEA NSOt b cn P ]
-001g, | | L el "
32000 33000 34000 35000 36000 37000 38000 39000

Observed wavelength (A)



THE ASTROPHYSICAL JOURNAL, 937:61 (12pp), 2022 October 1 https: //doi.org/10.3847/1538-4357 /ac8163
© 2022. The Author(s). Published by the American Astronomical Society.

OPEN ACCESS
CrossMark

Potential Signature of Population III Pair-instability Supernova Ejecta in the BLR Gas of
the Most Distant Quasar at z="7.54"

Yuzuru Yoshii' @, Hiroaki Sameshima' @, Takuji Tsujimoto” @, Toshikazu Shigeyama®®, Timothy C. Beers” @, and

Bruce A. Peterson®
! Institute of Astronomy, School of Science, The University of Tokyo, 2-21-1 Osawa, Mitaka, Tokyo 181-0015, Japan; yoshii@ioa.s.u-tokyo.ac.jp
% Steward Observatory, University of Arizona, 933 North Cherry Avenue, Room N204, Tucson, AZ 85721-0065, USA
3 National Astronomical Observatory of Japan, Mitaka-shi, Tokyo 181-8588, Japan
# Research Center for the Early universe, Graduate School of Science, University of Tokyo, Bunkyo-ku, Tokyo 113-0033, Japan
’ Depanment of Physics and JINA Center for the Evolution of the Elements (JINA-CEE), University of Notre Dame, Notre Dame, IN 46556, USA
® Mount Stromlo Observatory, Research School of Astronomy and Astrophysics, Australian National University, Weston Creek P.O., ACT 2611, Australia
Received 2021 August 13; revised 2022 July 12; accepted 2022 July 13; published 2022 September 28

z=17.54,aqge: 0.7Gyr; Fe: 20 solar



The outer parts of the accretion disks around supermassive black
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BH

SMBH accretionrates: starburst

(Wang+2010, ApJ. 719, L48)

SS disk R, star forming disk R,
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Analytical solution
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Metallicity and luminosity
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Stellar populations: mass function
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Accretion-modified stars: AMS
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Compact objects:
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Bondi explosion
Mergers
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