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

is the shape function
f is the redshift function
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R.G. Eur.Phys.J.C 80 (2020) 12, 1172ArXiV: 2008.05901 [gr-qc] 

Other Profiles Generalized Absurdly Benign TW

Other Profiles Yukawa-Casimir Wormholes

Other Profiles Hot Casimir Wormholes
R.G. and Mir Faizal arXiv:2403.15174[gr-qc]  JCAP 01 (2025) 081, 081

arXiv:2107.09276[gr-qc]Eur.Phys.J.C 81,824 (2021)

Other Profiles Casimir Wormholes+Scalar Fields
R.G. and A.G. Tzikas JCAP  12,019 (2024)       arXiv:2312.16736[gr-qc]



Other Profiles Casimir+Electromagnetic

Other Profiles Rotating Casimir Wormholes

Other Profiles Physical Sources
R.G. and A.Tzikas arXiv:2507.19134[gr-qc]  accepted in CQG

Eur.Phys.J.C 83, 824 (2023)arXiv:2302.04043 [gr-qc]

𝜌 𝑟 + 𝑝௥ 𝑟 =

R.G. and A.Tzikas Eur.Phys.J.C 85 (2025) 3, 336  ArXiv: 2502.19995 [gr-qc]
R.G. and A.Tzikas 2509.15887 [gr-qc] (Charged Rotating Casimir Wormholes)



Time Dependent Casimir Wormholes

Model I

Work in Progress 

𝑑𝑠ଶ = −𝑒ଶ஍ ௥,௧ 𝑑𝑡ଶ +
𝑑𝑟ଶ

1 −
𝑏 𝑟, 𝑡

𝑟

+ 𝑟ଶ 𝑑𝜃ଶ + 𝑠𝑖𝑛ଶ 𝜃 𝑑𝜙ଶ

𝜌 𝑟 → 𝜌 𝑟, 𝑡         𝑝௥ 𝑟 → 𝑝௥ 𝑟, 𝑡           𝑝௧ 𝑟 → 𝑝௧ 𝑟, 𝑡           𝑓 𝑟, 𝑡

𝑏̇ 𝑟, 𝑡

1 −
𝑏 𝑟, 𝑡

𝑟

= 𝜅𝑇଴ଵ 𝑟, 𝑡 1

𝑟ଶ

𝜕

𝜕𝑟
𝑏′ 𝑟, 𝑡 = 𝜅𝜌 𝑟, 𝑡

𝐼𝑓  𝜌 𝑟, 𝑡 = 𝜌 𝑟 𝑇 𝑡       𝑡ℎ𝑒𝑛      𝑏 𝑟, 𝑡 = 𝑏 𝑟 𝑇 𝑡

𝜌 𝑑 = −
ℏ𝑐𝜋ଶ

720𝑑ସ
    𝑝௥ 𝑑 = −3

ℏ𝑐𝜋ଶ

720𝑑ସ
    𝑝௧ 𝑑 =

ℏ𝑐𝜋ଶ

720𝑑ସ
d  r

Energy flux or heat flux



Time Dependent Casimir Wormholes
Work in Progress   see also papers of S.Kar, S.W. Kim, Anchordoqui et al, Cataldo et al.,Kuhfittig and T. Roman
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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 and the related profile can be 
computed. 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. 

• Combining the original Casimir source with extra sources like a Scalar Field and an 
Electromagnetic Field seems to be promising!!! (R.G. and A.G.Tzikas in preparation)

• Adding Temperature  more realistic case!! The traversability is not destroyed!!

• Rotations do not destroy the Casimir Wormhole properties ( even with an electric field  Work in 
Progress).

• The time dependent traversable wormhole metric has a strong dependence on the energy flux.

• A time dependent metric offers the possibility of investigating the topology change issue. (See for 
example A.DeBenedictis, R.G. and F.S.N. Lobo PRD 78 104003 (2008))


