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Figure 1. Two - dimensional hexagonal model crystal
used in the computer simulation.
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Figure 2. Displacement D and energy E(arbitrary units)
of atoms vs position X in long time for the x direction
case.
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Figure 3. Displacement D and energy E(arbitrary
units) of atoms vs atomic position x or y for an input
pulse Dp(k=0)=10(MD units) applied to two central
atomic planes([A]mode input) in a Hexagona crys-
tal. The results for cases of different values of k are
given.
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Figure 4. Displacement D and energy E(arbitrary
units) of atoms vs atomic position x or y for an in-
put pulse Dp(k=0)=10(MD units) applied to one left
atomic plane([B]mode input) in a Hexagonal crystal.
Theresultsfor cases of different values of k are given.
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Figure 5. Normalized propagation velocity V, and nor-
malized strength Ej, of soliton vs parameter k for the case
of [A] mode input for 1D,2D,3D, and two-dimensional
hexagonal (x and y direction) crystals.
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Computer Experimentson Propagation of Non-Linear Wave
in Two-Dimensional Hexagonal M odel Crystals

Masanori ITABA® | Atsushi MINATO?, Satoshi OZAWA?2 and Yosio HIKIP

8Graduate School of Science and Engineering, Ibaraki University
4-12-1, Nakanarusawa, Hitachi, Ibaraki 316-8511, Japan
bFaculty of Science, Tokyo Institute of Technology, Emeritus
39-3-303, Motoyoyogi, Shibuya, Tokyo 151-0062, Japan
*e-mail; itaba@base.ibaraki.ac.jp

Molecular dynamics computer experiments have been carried out for two-dimensional hexagonal mass-
spring model crystals. Anharmonic forces up to the third order were taken into account, and central forces
were considered between the nearest neighbor (nn) and the next nearest neighbor (nnn) atoms. The ratio
of the potential between the nnn atoms to the potential between the nn atoms was varied. An input pulse
displacement was given to central atomic planesin the crystal or to the end atomic plane of the crystal, and
induced displacements and velocities of all atoms were computed. Solitons were produced as the atomic
excitation, and the propagation velocity and the strength of solitons were enumerated. Two crystallographic
directions were taken for the input pulse direction, and the values of the nnn interaction parameters were
widely varied. As the nnn interaction was enhanced, the soliton velocity increased and the soliton energy
decreased. The results were compared with those of 1D, 2D and 3D crystals obtained previously. Discussions

and remarks are presented for these results.

Keywords: Computer simulation, Molecular dynamics, Solitons, Two-dimensional hexagonal crystals
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