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Wormhole Solution in the Non-standard Theory of General Relativity
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We study the classical stability of the Euclidean wormhole solution of dilaton-axion supergravity
based on string theory. We obtain the Einstein frame action from the bosonic action of type II
string theory through a scale transformation. We derive the Euclideanized action by using a du-
ality transformation and analytic continuation. From the O(d)-symmetric small fluctuation of the
wormhole solution obtained by considering the axion field as exotic matter supporting the neck, we
obtain two coupled equations of the metric and the dilaton. We find the stability condition for a
wormbhole from the harmonic perturbation. This condition is expressed in terms of the dimension-
ality of space time, the coupling of the dilaton to the axion, the cosmological constant, and the
integration constant. As a concrete example, we consider the type II case where the coupling is
given by b = /(d — 2)/2 and show that the wormhole solution is unstable for all cases where the
solution is obtained as elementary functions.
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