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Light rings around exotic
compact objects:
Traversable wormholes
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Kerr hypothesis and exotic compact objects

* Regular black holes
* Hairy black holes

Black holes
case

e Wormbholes
e Boson stars
Gravastars
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Wormbholes GRMHD Kerr
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Do all wormholes have light rings?



Traversable wormholes
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ds* = —N(£,0)dt* + di* + R(¢,0)*[d6* + sin® 0(dp — w(L, )dt)?]

Phys. Rev. D 105, 024027 (2022)

Asymptotic flatness:
N =1+ 0(1/[4)),
R = [£(1+ O(1/|€])).
w = O(1/]¢%).
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Laght rings and black holes

PHYSICAL REVIEW LETTERS 124, 181101 (2020)

Editors' Suggestion
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Stationary Black Holes and Light Rings
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equilibrium BH must possess such orbits? In this Letter we prove the following theorem. A stationary,
axisymmetric, asymptotically flat black hole spacetime in 1+ 3 dimensions, with a nonextremal,
topologically spherical, Killing horizon admits, at least, one standard LR outside the horizon for each

0 . . ) . .
rotation sense. The proof relies on a topological argument and assumes C- smoothness and circularity, but
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establishing that a horizonless ultracompact object must admit an even number of nondegenerate LRs, one
of which is stable.
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Light rings and topological charge
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Final remarks

* We demonstrated that stationary, axisymmetric,
asymptotic flat and traversable interuniverse
wormhole must have at least one standard LR;

e We proved that if the wormhole is symmetric with
respect to the throat. It will always have a LR in the
throat.

(b)
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