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Free Boundary Matrices for Vibration of a Finite Lattice
in Two-Dimension

Li Jingde
Abstract

From the harmonic approximation for vibration equation of a NxN finite lattice
in two-dimension, the free boundary matrices B are given. The vibration equation
may be written in matrix form (Q+B.)|>=-€|>, and solved in Q2 representation.
The wave vectors which usully appeared in infinite lattices are replacea by ,.the
numbers (qy, q,) of nodes of standing wares. B, lead to coupling between standing
waves. One of the asymmetry coupling solutions is the rotation mode. Another one
‘of symmetry coupling solutions may be a soft mode, if the ratio ( —h/f) of force
constants related to bond angle and bond length is suitable. The boundary coupling

soft mode of acoustic vibration results in sinusoidal modulation of the crystal stru-

cture.



