The role of blackholes




Jets from the center
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The Magorrian relation
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M-o relation at small M
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The Eddington rate

The Eddington luminosity
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Salpeter time: M/Myot ~ 4 x 107 year
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SMBH formation @ z>6
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Nuclear binding energy

mi=Zmy, + N mn -Egs/c?

MaV

> TS
-

DEASXIRILY

-

| EF %

0 | | I N 1 1 | L il .1
1 2 3 45 10 20 50 100 200




log T (K)

17 DEAL

Fe-decomposition region

10

GR instability region

9.5

e+e- pair
instability region

GR instability
region
Sy Y-1(915M) - | ]
' Y-5(275Mg) ------
N

log pc (9 cm?)




j( Jadagll— N —— O) = H
HEA X
A low mass stars massive stars very massive stars ’ &9??-'

w0 Heger & Woosley 2001

zero metallicity

L2 AT E BT 2

"

pair instability

300

pulsational pair instability

\

supermassive stars ( > 50,000 solar masses)

100

30

helivm photodisintegration

10

final mass, remnant mass (solar masses, baryonic)
(C) Alexander Heger, 2002

ElEAR-SFmEHSUA
BH| . xg2osmazsis=x<

\
.‘!Il
. -
N @
e %,
e
e s
"SenT
l ’.=l‘l- o o
!‘='=il ‘-'\_ /O O,
'!=E=ll .
g "\.4\_ Sy
- T ¢
I K hole formation
N

neutron star black hole

e e T T R _ CHEERRIICIES0FERIN S
1 3 10 30 100 300 S X NT e

oy =P~

JFr ]
EE\E NG

g
=
¥
o
T




- Stellar radius

SMS by accretion

Ohkubo et al. 2009 ApJ
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(Josan, Green, Malik ‘09, Carr, Kohri, Sendouda, & Yokoyama "09)
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