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History of Gravity 

Aristotle 

Isaac Newton 

Albert Einstein 



Black Holes 
• Gravity so strong speed greater than speed 

of light needed to escape 
• Called Black Holes 

• Knew black holes exist 
• Unknown whether black 

holes form in pairs ??? 
• Unknown what mass range 

black holes can have ??? 

• Two orbiting black holes 
create waves in space 



Gravitational Waves 

• Einstein’s theory of gravity is called 
the General Theory of Relativity 

• Gravity can not travel faster than 
the speed of light 

• Predicts waves of gravity 
– Similar to light waves 

• Much smaller amplitude 
– Smaller than atomic nucleus 
– Very difficult to detect 
– Noise reduction important 



LIGO Observatories 



Gravitational Waves from 
Black Holes 



Visual Representation of Black 
Hole Gravitational Waves 



Celebrate the Moment 



Sky Position 

Image credit: LIGO (Leo Singer) /Milky Way image (Axel Mellinger)  



Cultural Impact 



International Network 

GEO600 (HF) 
2011  LIGO Hanford  2015  

LIGO Livingston  
2015  

 
Virgo 
2016 

LIGO-India 
2022 

KAGRA 
2017 

LISA – Space 
20?? 
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