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Introduction

Goal:

• Observable predictions for Parallel Universes
Content

• Kerr Black Holes and Geodesics
• Research Question
• Results
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Kerr Black Holes

• Kerr, R. P., 1963
• Static, axially symmetric vacuum 

solution
• Symmetries → spacetime around 

a rotating object
• Rotating black holes [1, 4, 3]
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Singularity Structure

Two horizons:

Singularity:

• Ring-shaped

Figure from [6]
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Extending Kerr Spacetime

• Null coordinates
• Coordinate extension
• Gluing
• Maximal extension
• Penrose diagram
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Extending Kerr Spacetime

• Null coordinates
• Coordinate extension
• Gluing
• Maximal extension
• Penrose diagram
• Traversing geodesics
• May be unstable? [7, 2, 5]
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Research Question
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Research Question

• Observer
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Research Question
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• Infalling radiation
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Research Question

• Observer
• Infalling radiation
• Light in the shadow
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Null Geodesics

• Symmetries → conserved quantities
• p2 =0, energy, angular momentum
• Carter’s constant

• Effective potentials

• Integrable → elliptic integrals
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Backward Ray Tracing

• Goal: source sky → image plane
• Parallel beam, backward ray tracing
• Map: source sky image plane
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Results: Image Plane Maps
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Results: Image Plane Maps
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Interpretation: the Unstable Photon Sphere
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Photon Spheres
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Photon Spheres
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Summary and Outlook

Results:

• Observational prediction for Parallel Universes

Outlook:

• Paper in preparation (to be submitted to Physical 
Review Letters)

• Image of the Cauchy horizon
• Time-dependent signals (e.g. supernovae)
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Observing with EHT
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