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Abstract

The purpose of this paper is the study of the spectral properties of both streaming operator and transport

operator with general boundary conditions in multidimensional bounded geometry. We discuss the asymp-

totic spectrum: existence and nonexistence results of eigenvalues in the half-plane {λ ∈ C : Reλ > s(TH)}
where s(TH) stands for the spectral bound of the streaming operator TH . Next, we discuss the irreducibil-

ity of the transport semigroup. In particular, we establish that the transport semigroup is irreducible if the

boundary operator is strictly positive. Afterwards, we discuss the strict monotonicity of the leading eigen-

value (when it exists) of the transport operator with respect to different parameters of the equation. Our

analysis is based essentially on results from the theory of positive linear operators.
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1. Introduction

This paper is devoted to spectral properties of transport equation in finite bodies, when the behavior at the

boundary is governed by a positive boundary operator H relating the incoming flux to the outgoing one.

More precisely, we are concerned with the description of the asymptotic spectrum of the integro-differential

operator5

AHψ(x, v) = −v · ∇xψ(x, v)− σ(x, v)ψ(x, v) +

∫
V

κ(x, v, v′)ψ(x, v′)dμ(v′)

= THψ +Kψ

where (x, v) ∈ D × V. Here D is a smooth open subset of Rn, μ(·) is a positive Radon measure on Rn

such that μ(0) = 0 with support V. The functions σ(·, ·) and κ(·, ·, ·) are called, respectively, the collision
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