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Abstract: In recent years, acoustic analysis has been increasingly utilized in the design of various acoustic environments. The Finite-
Difference Time-Domain (FDTD) method is widely used as one of the standard numerical methods; however, it suffers from numerical
dispersion errors that depend on the spatial and temporal discretization, significantly affecting the accuracy in long-term simulations.
To address this issue, the Symplectic Integrator (SI) method is known as an effective approach for reducing numerical dispersion errors.
The authors have previously applied the SI method to electromagnetic field analysis and confirmed its superiority over the FDTD
method in terms of reduced dispersion errors and improved accuracy. Based on these findings, the present study investigates the
application of the SI method to acoustic analysis, with the aim of developing a numerically stable and high-accuracy acoustic

simulation method for long-duration computations.
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