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Introduction to Resurgence theory
(and Alien calculus)

Abstract: Resurgence theory was developed by J.Ecalle in the 1980s to deal with divergent series
originating with dynamical system problems. Based on Borel-Laplace summation, it defines a novel
framework for series expansions: one is naturally led to go from series to trans-series (instantons)
to measure resummation ambiguities. Resurgence was studied in mathematical problems involving
differential or difference equations, but also in mathematical physics, in relation with WKB
expansions and more recently string theory and quantum field theory. I'l illustrate the basic
definitions and facts of resurgence theory on some examples.

Divergent series are the invention of
the devil, and it is shameful to base on
them any demonstration whatsoever ...
That most of these things [summation
of divergent series| are correct, in spite
of that, is extraordinarily surprising. I
am trying to find a reason for this; it
18 an exceedingly interesting question.
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N. Abel, 1802 — 1829
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