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Schwarzschild Metric (1916)



Einstein-Rosen Bridge/Wormhole (1935)



Oppenheimer-Snyder (1939)



Eddington-Finkelstein (Penrose?) Coordinates



Reasons to be suspicious of the interior: 

1) Hidden from observation? 
2) Curvature singularities  
3) Cauchy horizons (breakdown of causality) 
4) Information paradox (violation of unitarity?) 
5) Does hole evaporate before inflating matter gets in?



Euclidean Schwarzschild Metric (Gibbons-Hawking, 1977)



The Black Mirror Solution



The Black Mirror Solution



The Black Mirror Solution



But no free lunch!

Matching surface (horizon) is a *Carrollian* geometry



The Charged, Rotating Black Mirror Solution



Vanishing entropy on full space —> pure state 
Non-vanishing entropy on half-space —> entanglement entropy 



The Black Mirror Solution From CPT-symmetric b.c.’s 



The Black Mirror Solution

dynamical collapse

and evaporation



(Stueckelberg, 1941)

Compare Stueckelberg’s picture





The Black Mirror Solution From Cosmology

Evaporation





Reasons to be suspicious of the interior (revisited): 

1) Hidden from observation? 
2) Curvature singularities  
3) Cauchy horizons (breakdown of causality) 
4) Information paradox (violation of unitarity?) 
5) Does hole evaporate before infalling matter gets in?



Reasons to be suspicious of the interior (revisited): 

1) Hidden from observation? 
2) Curvature singularities  
3) Cauchy horizons (breakdown of causality) 
4) Information paradox (violation of unitarity?) 
5) Does hole evaporate before infalling matter gets in? 

Thank you for listening!



(Stueckelberg, 1941)




















