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Abstract: We consider the energy levels of a Stark family, in the parameter j, of
quartic double wells with perturbation parameter g:

H(g,j) = p* +x*(1 —gx)* —j (g - %) :

For non-even j (and for the symmetric case j = 0) we prove analyticity in the
full Nevanlinna disk g~ > R~! of the g*-plane, as predicted by Crutchfield. By
means of an approximation we give a heuristic estimate of the asymptotic small g
behaviour, showing the relation between the avoided crossings and the failure of
the usual perturbation series.

1. Introduction

The eigenvalues of the quartic anharmonic oscillator
A = P+ 2+ g (L1)

are interesting examples of Borel summability of the Rayleigh Schrodinger pertur-
bation series [Gr-Gr-Si]. The unstable anharmonic oscillator (or “volcano™)

Ag*) = p* +x* — g*x* (1.2)

has “resonances” defined as the eigenvalues of the analytic continuations A[(=ig)?]
of A(g?). Such “resonances,” as well as the Hydrogen Stark effect resonances, are
given by a pair of distributional Borel sums called upper and lower Borel sums
(US,LS) [Ca-Gr-Mal, 2, 4].

The energy levels of the double well Stark family

H(g,j)=p2+x2(l—QX)Z—j<gx—%) (13)
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