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General Relativity (1915)




We feel spacetime curvature as gravity!
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ck Hole Merger! (Sept. 2015)




Gravitational wave 51gna1 at last!!

- LIGO, NSF, Ill‘ust?atlon A Slmonnet (SSU) -
A

“RINGDOWN

Sept 14th 2015
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How Large 1s a Black Hole?

escape velocity
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Extracting Physical Parameters from Data

qnerger separation: [Kepler’s 3 Law] h (total mass: n
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Basic Physics of Binary Black Hole Merger

) annalen h : k
Ann. Phys. (Berlin) 529, No. 1-2, 1600209 (2017) / DOI 10.1002/andp.201600209 der p YSI

The basic physics of the binary black hole merger GW150914

LIGO Scientific and VIRGO Collaborations*-**
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Where are we at...?
~ 85 black hole mergers ~ 2 neutron star mergers

~ 2 black hole /
neutron star mergers




What comes next...?

Sources

Extreme-mass-
ratio inspirals

Hours Seconds

Detectors




“B1g Questions’

Astrophysics
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Nuclear Physics
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Gravitational

Gravitat_ional Waves

Universe content

dark matter 27% =
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“Bi1g Questions”

v/ What is the origin of
- gamma-ray bursts?

v" How do black hole
binaries form?

Gravitational

v-'Astrophysi'Cs'

Gravitational Waves

 Cosmology -




“Bi1g Questions”

v What is the origin of Gravitational

Astrophysics
o Py " gamma-ray bursts? Physics

v" How do black hole
binaries form?
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v" What are the
properties of
supranuclear matter?

lines
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“Bi1g Questions”

Astrophysics v What is the origin of Gravitational
B R - gamma-ray bursts? ,Physics

v" How do black hole
binaries form?

v' Is General Relativity
correct everywhere?

v' Is there a theory of
everything?

[Gravitational Waves ]
v" 'What are the i

properties of
supranuclear matter?
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v" How do heavy
elements form?

[ Nuclear Physics ]*‘"




“Bi1g Questions™

Astrophysics v What is the origin of Gravitational
N T — , gamma-ray bursts? | Physics

Universe content v How do black hole

binaries form? v" Is General Relativity

correct everywhere?

v' Is there a theory of
everything?

[Gravitational Waves ]
v" 'What are the i

properties of
supranuclear matter?

What is dark matter?

Inflation

What is dark energy?
v" How do heavy

elements form? What is inflation?

[ Nuclear Physics ]»;n;:;;:;g;v;ave Cosmology




Planetarium Show on Gravitational Waves at Radford U.
Oct. 30 2021 | (Thank you Rhett for your help!)
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Planetarium Show on Gravitational Waves at Radford U.

Oct. 30 2021 (Thank you Rhett for your help!)

EINSTEIN'S
GRAVITY
PLAYLIST

Overall, are you satisfied with today's event?

= Strongly agree Agree Neutral = Disagree = Strongly disagree

strongly
agree

agree

~ 40 attendees answered
D Y .




