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Abstract. A new method to compute effects of tunneling in one-dimensional
multiple well is developed. A tunneling parameter built with physical quan-
tities is introduced to measure the splitting between eigenvalues due to
tunneling. These splittings are given by convergent series in term of this
tunneling parameter for a wide class of double well.

I. Introduction

This is our second article in a series about the classical limit of one dimensional
Schrodinger operators with multiple well potentials. The main subject of this
article is tunneling. We shall use some of the results proved in the first paper of this
series, referred to as [CDS 1] it concerns the harmonic approximation, the
exponential decay of eigenfunctions and asymptotic series for eigenvalues in the
classical limit.

The third paper will treat tunneling in the case of shape resonances.
To describe more precisely what we mean by tunneling let us consider the

Schrodinger operator

H(k)=-k4A + V (1)

on the interval Ω of the real line IR, where F is a potential function with an at most
doubly degenerate absolute minimum u0. Typical graphs of V for v0 = Q are
shown in Fig. 1.

In the following we state the precise assumptions on V:

Assumptions on V. Let Ω be an arbitrary open interval and let V satisfy
i) VeLle(Ω).

ii) V has an absolute minimum VQ which can be at most degenerate of order 2.
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