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Abstract

This study focuses on the stability analysis of a linear Schrödinger equation defined on

an n-dimensional open bounded domain with Dirichlet boundary conditions, incorporating

a fractional-order damping term acting internally. We first transform the governing system

into an augmented framework and demonstrate its well-posedness through semigroup theory.

Utilizing the Arendt-Batty criterion (a sufficient condition for strong stability in operator

semigroups), we rigorously establish the strong stability of the system. Furthermore, by

integrating frequency-domain analysis with multiplier-based methodologies, we derive a

sharp polynomial decay rate for the system’s energy, confirming its optimality.
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