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The traversable wormhole metric
M. S. Morris and K. S. Thorne, Am. J. Phys. 56, 395 (1988).
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Einstein Field Equations

Orthonormal frame
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Flare-Out Condition
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Take seriously the Casimir Energy =2 State of the Art

8nG 8nG

— Ren
G =~ T Guv =~ (Tuv)

See also

M.S. Morris, K.S. Thorne, U. Yurtsever (Caltech). 1988. 4 M- Visser, Lorentzian Wormholes: From Einstein to
op. Publish’ed in PhyS.Rév.Lett. 61 (1988) 1446-1449 Hawking (American Institute of Physics, New York), 1995.
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This is not a TW because there is no A. Flatness. It is Asymptotically de Sitter

It can be transformed into a TW with the junction condition method matching the solution with the
Schwarzschild metric at some point r=c



Take seriously the Casimir Energy=> State of the Art

R.G. Eur.Phys.).C 79 (2019) 11, 951 ArXiV: 1907.03623 [gr-qc].

‘ Traversable Wormhole 372
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Other Profile = Generalized Absurdly Benign TW

R.G. Eur.Phys.J.C 80 (2020) 12, 1172ArXiV: 2008.05901 [gr-qc]
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Plate separation pm ‘ ro ~ 101 m.



Superposing YuRawa-Casimir Wormholes

Eur.Phys.J.C 81, Article number: 824 (2021) arXiv:2107.09276 [gr-qc]
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Superposing Yukawa-Casimir Wormholes

Reverse Procedure
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Combining different Sources

Eur.Phys.).C 83, 824 (2023) Partially supported by
arXiv:2302.04043 [gr-qc] Limiteless Space Institute
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Combining different Sources

Eur.Phys.).C 83, 824 (2023) Partially supported by
arXiv:2302.04043 [gr-qc] Limiteless Space Institute
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Combining different Sources
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Conclusions and Perspectives

Casimir energy is the only source of exotic matter that can be generated in laboratory.
Traversable wormholes can be sustained by Casimir Energy.
The Wormhole is traversable in principle but not in practice.

Generalized Absurdly Benign Traversable Wormholes seem to have the right properties for
traversability together with Yukawa-Casimir wormholes. Need to be carefully investigated

Adding Extra Sources: e.g. Electromagnetic Field === Promising!!!
Adding other Extra Sources: e.g. Scalar Fields (see talk of A.Tzikas).
Connection with Warp Drive (see talk of K. Zatrimaylov).

Including quantum fluctuations.

TW relevant for GW as BH mimickers.
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