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Abstract: This paper explores the spectral properties of a non-self-adjoint integral-
differential operator defined on an unbounded domain. The operator is governed by
the Dirichlet-type conditions. We utilize the pseudo-spectral theory to demonstrate
that the operator’s spectrum is localized in the real numbers.
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1 Introduction

Non-self-adjoint and unbounded operators are fundamental in numerous branches of
physics and chemistry, where phenomena like convection, diffusion, and reactions are
widespread, see [1–3] and references therein. In this study, we focus on the spectral
analysis of a non-self-adjoint integral-differential operator of convection-diffusion-reaction
type, defined on an unbounded domain and subject to the Dirichlet-type conditions. The
operator under consideration, denoted as L, is defined by the expression

Lξ = −∆ξ +

(
−y
−x

)
· ∇ξ + (x2 + y2)ξ +

∫
Γ

k(x, y, z, t)ξ(z, t)dzdt.

Convection equations can be considered as dynamic systems [4–6], where the state of
the system evolves over time. They describe the transport of a quantity under the
effect of a velocity field and can be analysed using the theory of dynamical systems and
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