


From “Gravitational lensing by spinning black holes in astrophysics, and in the movie Interstellar”, 

by James, von Tunzelmann, Franklin, & Thorne, Classical and Quantum Gravity, 2015.



https://www.nasa.gov/universe/nasa-visualization-shows-a-black-holes-warped-world/









Bright ring is the “photon ring” arising because light rays go many times 

around the black hole.

Asymmetry arises from “Doppler boosting” which makes emission from 

material moving towards us appear brighter.  Requires gas moving close to 

the speed of light; approaching gas on the bottom of the ring.

Central black region is the shadow cast by the event horizon.
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Johannsen & Psaltis 2010





Image of the accretion flow around the 

Milky Way’s central black hole.

Simulated images
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