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We consider the following “nonstandard” Schrödinger-type eigenvalue problem

− d2

dz2
u(λ, z) + P (z)u(λ, z) = λu(λ, z), (1)

where P is a polynomial of degree m ≥ 3, under the boundary condition that u(λ, z) → 0 as z → ∞ along two rays in

the complex plane.

In this talk, a proof of the following asymptotic expansion of the eigenvalues {λn}n∈N of this boundary value problem

will be sketched:
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as n→∞, where every Kj for 0 ≤ j ≤ m
2

can be explicitly computed in terms of the degree and the coefficients of P and

the boundary condition.

This asymptotic expansion implies reality of all but finitely many eigenvalues, in the PT -symmetric setting.

Bender and Wu, Maslov, Sibuya, Birman and Solomyak, Helffer and Robert, and many others obtained asymptotic

expansions of the eigenvalues, some of which have error terms superior than the one above, but with particular choices

of the polynomial P and the boundary condition. (Received August 31, 2004)

1


