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WORMHOLES AND ENERGY CONDITIONS

Figure 1: Wormhole scheme
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Energy conditions

• WEC: Tµν tµtν ≥ 0.⇔ ρ > 0

• DEC:

Tµν tµtν ≥ 0 and Tµν tν it’s not spacelike

→ ρ > 0 (locally), energy flux
is timelike or null.
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EINSTEIN-ROSEN BRIDGE

Figure 2: Kruskal diagram illustrating
the wormhole connecting regions I and
IV.

• It does not violate energy
conditions: solution in empty
spacetime.

• not traversable wormhole
solution.
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SOLUCIÓN DE VISSER

Figure 3: Surface stress-energy at the
junction

• Two connected Schwarzschild
manifolds without event
horizon.

• Einstein equations in terms of
surface stress-energy Sµν

and extrinsic curvature κi
j
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surface energy density turns out to
be negative!!!
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ANALYSIS AND CONCLUSION

• Since surface energy density is negative, the solution violates WEC and
DEC.

• It is concluded that Visser’s solution is not physically possible in the
frame of general relativity.
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