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Artificial boundary conditions for damped dispersive waves

HUANG Liangyi, WANG Xianming
(Key Laboratory of Special Equipment Manufacturing and Advanced Processing Technology of Ministry of Education,
Sound and Vibration Laboratory, Zhejiang University of Technology, Hangzhou 310014 )
Abstract

In this paper, numerical artificial boundary conditions for the damped dispersive wave problems are designed.
The matching boundary condition method is used to construct accurate local artificial boundary conditions by mate-
hing the characteristic frequency-wave number relationship of damped dispersive waves. The matching boundary
conditions take a linear combination form of atomic displacement and velocity near the artificial boundary, and the
combination coefficients are determined by matching the frequency-wave number relationship. In this work, a one-
dimensional infinitely long damped monoatomic chain is taken as an example, and the frequency-wave number rela-
tionship of damped dispersive waves is established with frequency rather than wave number as the independent vari-
able. The proposed matching boundary conditions can effectively deal with damped waves with different wave
speeds and different spatial attenuation rates. Both reflection coefficient analysis and numerical examples verify the
validity of the artificial boundary conditions. Matching boundary conditions are compact in form, low cost in compu-
tation, and efficient in absorption, and can be applied to molecular dynamics simulation and multi-scale calculation
of crystals.

Key words: damped dispersive waves, artificial boundary conditions, matching boundary conditions, disper-

sion relations, reflection coefficients, multi-scale calculations
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