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Black Holes

• Very dense collapsed matter 

• Gravitational force so strong that not even light can escape









General Relativity predicts 
Gravitational waves

• Waves in space which spread 
out like ripples in a pond.

• They are produced by large fast 
moving concentration of mass 
or energy.

• Cause space to be stretched 
and squashed, lengths get 
longer and shorter.

• The specific timing and 
strength of the waves tell us 
about the object which created 
them.
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Opportunity and Challenge
GWs carry a lot of energy, but interact weakly: can pass 
through everything, including detectors!

Michelson-type interferometers



GW interferometry today
LIGO-Hanford
(4 km arms)

sensitivity:
0.000 000 000 001 

of a fringe
or 

0.001 size of a nucleus





Detection Challenges

17



Detection Challenges

18









Was that you I heard just now, or 
was it two black holes colliding?
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Credit: ESO Kornmesser/de Mink
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The Big Dog
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GW150914: our first Binary BH merger


