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A still image from a numerical simulation of two black holes that inspiral and merge, emitting gravitational waves.
The black holes have large and nearly equal masses, with one only 3% more massive than the other. The simulated
gravitational wave signal is consistent with the GW190521 observation made by the LIGO and Virgo. (Credit: N.
Fischer, H. Pfeiffer, A. Buonanno (Max Planck Institute for Gravitational Physics), Simulating eXtreme Spacetimes
(SXS) Collaboration)

A “bang” in LIGO and Virgo detectors signals most massive
gravitational-wave source yet
News Release * September 2, 2020

A binary black hole merger likely produced grav
o the energy of eight suns.

Astronomers dete
black hole for the

BY SOPHIE LEWIS

These Black Holes Shouldn't Fxist,
but There They Are

https://www.ligo.caltech.edu/news/ligo20200902
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Revolution

LIGO's Biggest Mass Merger Ever Foretells A Black Hole

&he New Hork Times
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LIGO and Virgo Capture Their
Most Massive Black Holes Yet
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Black holes: Cosmic signal rattles
after 7 billion years
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CHIRP, CHIRP, BANG, BANG

Meet GW190521—a black-hole merger for

the record books

It's the most massive, distant, and energetic black-hole merger yet.

JENNIFER OUELLETTE - 9/2/2020, 11:54 AM
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Outline

. Physics of the pair instability mechanism
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. Physics of the pair instability mechanism
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Croon, McDermott, Sakstein
2007.00650 + 2007.07889

Evolution of Pop Il Stars

e Simulate stars with MESA v12778%
starting from the zero-age helium branch
through pulsations

C ignition

 Final BH mass Is the material gravitationally
pound to the core after hydostratic equil-
ibrium is regained (following pulsations)

*Paxton et al, arXiv:1710.08424 [astro-ph.SR]
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Evolution of Pop Il Stars

Main nuclear reaction:

2007.00650 + 2007.0/889

e Simulate stars with MESA v12778*
starting from the zero-age helium branc
through pulsations

C ignition

 Final BH mass Is the material gravitationally
pound to the core after hydostratic equil-

He ioniti
ibrium is regained (following pulsations) © lgnition
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*Paxton et al, arXiv:1710.08424 [astro-ph.SR]



Croon, McDermott, Sakstein
2007.00650 + 2007.07889

Evolution of Pop Il Stars

Main nuclear reaction:

Subdominant but

 Simulate stars with MESA v12778%* | Important:
starting from the zero-age helium branc
through pulsations

 Final BH mass Is the material gravitationally
pound to the core after hydostratic equil-
ibrium is regained (following pulsations)

He ignition

10° 104 10°
Pec (g Cm_g)

*Paxton et al, arXiv:1710.08424 [astro-ph.SR]






