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Karl Schwarzschild 

“Clearly not physically meaningful” 
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There should be a law of Nature to prevent a star 
from behaving in this absurd way! 
                                     ― Arthur Eddington 
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J. Robert Oppenheimer 

George Volkoff 
“The question of what happens…remains unanswered.” 

15 February 1939 
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Hartland Snyder 

1 September 1939 

“The most daring and uncannily prophetic paper ever 
published in the field”       ― Werner Israel 
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Annals of Mathematics 

“A clear understanding as to why the 
‘Schwarzschild singularities’ do not exist in 
physical reality.” 

The Conclusion of Historians? 

“Strong candidate for…being  
his worst scientific paper” 
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John Archibald Wheeler 
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1950s and 1960s 



Supernova 



Supernova 



“Zel’dovich one day was writing on 
the board a formula for the 
explosion of a star.  He gave me a 
wink, and I winked back. He and I 
knew it came from another context.” 
                               ― Wheeler 

Supernova 
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Black Hole 

Gravitational collapse 

would result in an 

invisible “black hole” in 

the universe. 
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Vacuum Cleaner of the Cosmos 
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Uhuru  
Launched 1970 

Cygnus X-1 stealing gas from its 
giant blue-white companion  



Stephen Hawking 

Kip Thorne 




