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Abstract

A non-self-adjoint, rank-one Friedrichs model operator in L2(R) is considered in the
case where the determinant of perturbation is an outer function in the half-planes
C±. Its spectral structure is investigated. The impact of the linear resolvent growth
condition on its spectral properties (including the similarity problem) is studied.

1. Introduction

We consider a non-self-adjoint Friedrichs model operator in the Hilbert space L2(R),
i.e., a rank-one perturbation L of the multiplication operator, defined by

(Lu)(x) = xu(x) + 〈u, ϕ〉ψ(x), u, ϕ, ψ ∈ L2(R). (1.1)

The spectral properties of the operator (1.1) have been studied (see [3; 4; 5; 9; 10;
15], for example), and a number of results have been obtained, especially concerning
sufficient conditions for its similarity to a self-adjoint operator—an operator L is
said to be similar to a self-adjoint one if there exist a self-adjoint operator A and a
bounded, boundedly invertible operator X such that L = X−1AX).

Such sufficient conditions were formulated in their simplest terms in [3; 4] in
two particular cases, ϕ̄ψ = 0 a.e. and ϕ̄ψ ≥ 0 a.e., respectively. These results were
obtained using the resolvent test [9; 14]: an operator L, acting in the Hilbert space
H, is similar to a self-adjoint operator if and only if there exists a finite positive
constant C such that

sup
ε>0

ε

∫ ∞

−∞
‖(L− k − iε)−1u‖2dk ≤ C‖u‖2

sup
ε>0

ε

∫ ∞

−∞
‖(L∗ − k − iε)−1u‖2dk ≤ C‖u‖2

(1.2)
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