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General Relativity (1915)
Gravity = Curvature of Spacetime



GR
• curvature

We feel spacetime curvature as gravity!



[LIGO]

Black Hole Merger! (Sept. 2015)

[LIGO]



Gravitational wave signal, at last!!

Sept. 14th 2015



How Large is a Black Hole?
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Extracting Physical Parameters from Data
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f�11/5ḟ3/5 ⇠ 65M

Sun

r
merg

⇠
✓

GM
tot

⇡2 f2

merg

◆
1/3

⇠ 350km

merger separation: total mass:[Kepler’s 3rd Law]

150

merger velocity:

v
merg

⇠
✓
GM

tot

r
merg

◆
1/2

⇠ 0.5cP 2

r3
=

4⇡2

GM

[Kepler’s 3rd law]



Basic Physics of Binary Black Hole Merger
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[arXiv: 1608.01940]



Where are we at…?
~ 85 black hole mergers ~ 2 neutron star mergers

~ 2 black hole / 
neutron star mergers



What comes next…?
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ü What are the 
properties of 
supranuclear matter?

ü How do heavy 
elements form?

ü Is General Relativity 
correct everywhere?

ü Is there a theory of 
everything?

ü What is dark matter?

ü What is dark energy?

ü What is inflation?

“Big Questions”
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~ 40 attendees answered


