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Many reseaches in the field of nanolitograhy, microscopy, optical sensors and filters, integral optics [1,2] are based on the mechanics of plasmon-polariton excitations. Plasmons are oscillation modes of free electron density on the surface between metal and dielectric. Such object of the reseach is famous in the photonic field and had branched into the independent field.

During transmission of the signals it is important to get long-range modes spreading on large distances relative to the wavelength. It is necessary to consider plasma effects, which have significant influence on the process of energy dissipation during the propagation of electromagnetic waves in the electron gas, such as Landau damping.

In many cases numerical simulation is used for the experiment analysis. In work [3] a two-dimensional simulation with periodic boundary conditions along the propagation of plasmon polaritons was made, that corresponds to the idealized case of an infinite system. Based on the results of the indicated work it is proposed to carry out the three-dimensional numerical simulation of the physical process without idealized conditions and compare the common and distinctive features of the models for various dimensions.

In this paper the dielectric medium is considered in the form of a parallelepiped enclosing a long narrow metal (gold, silver) plate. The electromagnetic excitations source generating plasmon polaritons on the surface of the media metal-dielectric transition is placed on the front edge. On the rest of the boundaries the completely absorbing layer PML is placed.

Simulation of pulse propagation in the waveguide is produced in the space-time region using the FDTD method. As a model of a dielectric material linear equations without frequency dispersion are used, and the metal plate is described by the Drude model to simulate materials with dispersion.

This physical process is described by Maxwell's equations which are solved numerically by FDTD. Since the three-dimensional simulation of weakly damped modes requires large computational costs, it is essential to use efficient algorithms. Locally recursive nonlocality asynchronous algorithms [4] are used in the current simulation.
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