Classical Optics fo
Charged Black Holes

Steve Trettel,
University of San Francisco, USA




THE GEOMETRY OF SPACE(TIME)
2025




THE GEOMETRY OF SPACE(TIME)
2025







Tracing Light in Spacetime

Time



Tracing Light in Spacetime

Time



-















[1
computing

'«

\

AR




Multiple Black Holes
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Generically, very difficult! Mergers, gravitational

(Nonlinearity of General Relativity) waves, N0 symmetry
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Majumdar & Papapetrou (1947)

I Elec Discovered a solution to the

Einstein-Maxwell equations

containing multiple charged
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Symmetries of this solution

let us trace lights path
through space, instead of

spacetime
















Making a realistic image by

The P(]th TI’QCing A\gOrIthm Following Geodesics

Interacting with Objects




Following
Geodesics

U=1+Z%

g = UNdx* + dy* + dz?%)

The Geodesic Equation

Uy =2|I71I°VU - 4(7 - VU)y

Interacting
with Objects
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Following Interacting

Geodesics with Objects
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