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Abstract

Starting from the divergence pattern of perturbation expansions in Quantum Field The-
ory and the (assumed) asymptotic character of the series, we address the problem of am-
biguity of a function determined by the perturbation expansion. We consider functions
represented by an integral of the Laplace-Borel type along a general contour in the Borel
complex plane. Proving a modified form of the Watson lemma (called Lemma 2 in the
following), we obtain a large class of functions having the same asymptotic perturbation
expansion, differing from each other by the angle of validity of the expansion. Remarkable
correlations between the strength of the bounds on the remainder and the size of the angles
of validity are obtained. Imposing weak conditions both on the Borel transform B(u) of
the expanded function and on the integration contour, our Lemma 2 reveals a great am-
biguity of the resummation procedures having the same asymptotic expansion. The form
and length of the contour do not affect the expansion, contributing only to the exponen-
tially suppressed remainder. Applications to perturbative QCD are discussed, using the
particular case of the Adler function.
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