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2/12

• Regular black holes

• Hairy black holes

• Wormholes

• Boson stars

• Gravastars



Wormholes
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Do all wormholes have light rings?
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Asymptotic flatness:

Traversable wormholes

Phys. Rev. D 105, 024027 (2022)



Light rings and black holes
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Light rings 
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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;

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