poster Ul1c

7 —Lik—ILDARREM

B8H0 (KERIFEXZBREIFE) SEE (THE6)
Hisaaki Shinkai & Takashi Torii (Osaka Inst. Technology)

Outline & Summary
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Motivations

N-dim. Ellis Wormhole sol.
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Why wormholes?

 They make great science fiction — short cuts betwsan otherwise distant regions.
Morris & Thore 1688, Sagan "Contact”™ etc

» They increase our understanding of gravity when the wsual energy conditions are nat
satisfied, due to quantum effects (Casimir effect, Hawking radiation) or altemative gravity
thecries, brane-world models ete,

« They are very similar to black holes ~both contain {marginally) trapped surfaces and can
be defined by trapping horizons (TH).

Wormhole = Hypersurface foliated by marginally trapped surfaces

& BH and WH are interconvertible?
New duality?

[
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BH and WH are interconvertible 7 (New Dusality?)
S Hayward, Int. J. Mod. Phys. D 8 (1999) 373

How the stability changes in 5
How the stability changes in €

® They - i

snd can be defined by trapeing horizons (TH)

# Only the causal nature of the THs differs, whether THs evolve ia
plus | minus denity.

Black Hole Wormihele
Localty Achronal{spatial/null) | Temporal (tinelike)
dufined by | cuter TH outer THs.
= Lvay traversable | = Zoway travensable
Einstein eqs. | Positive energy density | Negative energy density
nomal matter [— .
{or vacuum)
Appearance | occur naturally Unlikely to ccur naturally.
1 but constructible 777

A Wormhole Solution (n-Dim, massless ghost scalar)
w» spherical symmetry.

ds? = = fit, e g it )N+ R R (1) ~
» with massless ghost scalar field o,
» static, f =1, and throat radius R(0) = o; Just solve
#R (n— i .
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Results in 4-dim. GR
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Torii & HS, PRD88 (2013), 064023

Q3 Perturbation Analysis
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WH evolution in 4, 5, 6-dim. GR  inprep.

4d 5d 6d GR
ghost pulse (=cclitona amp.) input

4d 5d 6d GR
ghost pulse (subtract amp.) input
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positive energy input —> BH formation

negative energy input > throat inflates A

1

Minimum Mass of Black Hole

Gnss-Bonnet gravity
Eifurcation of the horizons * Action R
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