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A coherent superposition of N Schwarzschild wormholes is proposed as a model for space
time foam. Following the subtraction procedure for manifolds with boundaries, we calculate by
variational methods the Casimir energy. A proposal for an alternative foamy model formed by N
Schwarzschild-Anti-de Sitter wormholes is here considered. Finally, a conjecture about the foam
evolution is proposed.
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The term Spacetime Foam was used for the first
time by J. A. Wheeler to indicate that spacetime may
be subjected to quantum fluctuations in topology and
metric at the Planck scale [1]. In a series of papers we
have proposed a model for such a fo am y space made
by N coherent Schwarzschild wormholes [ 2 - 4 ] . The
relevance o f this proposal is based on a Casimir energy
computation showing that quantum fluctuations of the
gravitational metric shift the minimum of the effective
energy from flat space (the classical minimum of the
energy) to a multi-wormhole configuration. Indeed
the final energy contribution to one loop is
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1. The event horizon area of a black hole is quan
tized and by means of the Bekenstein-Hawking rela
tion [6, 7], also the entropy of a black hole is quan
tized. In particular for a Schwarzschild black hole
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the black hole mass is quantized. Here lp is the Planck
length in natural units.
2. A cosmological constant is induced by vacuum
fluctuations as shown by (1), whose value is
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where V is the volume o f the system, A the U. V.
cut-off and N w is the wormholes number [2]. This ex
pression shows that a non-trivial vacuum of the multi
wormhole type is favoured with respect to flat space.
It is important to remark that the A^-coherent super
position o f wormholes is privileged with respect to
flat space, and not the single wormhole, because the
single wormhole energy contribution has an imagi
nary contribution in its spectrum: a clear sign of an
instability. Nevertheless the presence of an unstable
mode is necessary to have a transition from one vac
uum (the false one) to the other one (the true vacuum)
[5]. Three consequences o f this multiply connected
spacetime are:
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When the area-entropy relation is applied to the de
Sitter geometry, we obtain
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3. Combining (3) and (4), one gets
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