Wormhole Evolutions in Higher-dim. Gravity
--- Effects of Gauss-Bonnet gravity terms

Outline & Summary
(a) “Fate of Morris-Thorne (Ellis) wormhole” was numerically investigated in 2002. [HS & Hayward, PRD66, 044005].

The fate is either black-hole collapse or inflationary expansion, depending on the excessed energy.

-2

poster B3.6

Hisaaki Shinkai & Takashi Torii
(Osaka Inst. Technology, Japan)
BEBFA & KERE (KRIEXF)

(b) The higher-dimensional Ellis wormhole solutions are obtained.

Perturbation study suggests instability. Numerical evolutions confirm its instability.

(c) The wormholes in 5-dim. Gauss-Bonnet gravity are numerically obtained.
Evolutions suggest that positive GB term accelerates black hole collapse.
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WH evolution in 5-dim. GB
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Wormholes in Gauss-Bonnet gravity (initial data on z*)
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WH evolution in 5D Gauss-Bonnet gravity
jpositive GB term accelerates BH collapse
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» Features
O has GR correction terms from String Theory.
O his two solution branches (GR/nomGR).
Dlis expected to have singularity avoidanee feature.
(bt has never been demonstrated.)
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O new topic in numerical relativity,
(5 Golod & T Piran, PRD 85 (2012) 104015
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Assumptions

O Gedim. Spherical Symmetry
O Dualnull coordinate
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Field Equations in 5-Dim. Gauss-Bonnet gravity
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