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FDTD and FEM Simulations of Optical and Acoustic Characteristics

in Germanium Quantum Dot Systems
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Abstract

This paper explores the potential use of acoustic signals to
monitor the physical properties of quantum dots, aiming to
support the development of advanced optical quantum
devices. Particularly, it investigates the influence of the size of
germanium (Ge) quantum dots (QDs) on their light scattering and
absorption characteristics using the Finite-Difference Time-
Domain (FDTD) method to solve Maxwell's equations. Computer
simulations indicate that, for linearly aligned Ge QD particles,
both absorption and scattering abilities increase exponentially
with the QD size. In addition, the simulation results reveal that

the absorption ability is greater than the scattering ability.
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Moreover, the Finite Element Method (FEM) is employed to

investigate the potential use of vibrational modes in
differentiating variations in the sizes and spacing of QD at the
nanometer scale. Simulation results show that the
eigenfrequency of the vibrational mode is influenced more by

the QD size than their spacing.

Keywords: Germanium quantum dots, Finite-Difference Time-

Domain (FDTD) Method, scattering and absorption properties
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ITTIUNGLES (Photonic integrated circuits)



