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The nonlinear features of plasma physics have been of great interest for the past few decades,

showing how nature works out the balance of nonlinearity by dispersion, manifesting the ex-

istence of localized structures. Both in space and laboratory plasmas, it is possible to observe

different coherent nonlinear structures in which the description of these objects can be impor-

tant from the theoretical and experimental points of view [1, 2, 3]. The presence of charged dust

particles in space, cosmic and laboratory plasmas can significantly change the usual character-

istics of a plasma and the nonlinear phenomena that can occur in them, both in classical and

relativistic regimes [4].

The goal of this work is to use multifluid theory to study the macroscopic nonlinear behavior

of a relativistic unmagnetized collisionless dusty plasma. To characterize nonlinear phenomena

like solitons, small but finite perturbations were introduced to the system in order to use the

reductive perturbation method. This way, Korteweg–de Vries (KdV) solitons are derived theo-

retically in a dusty plasma model consisting of electrons and ions with relativistic velocities in

presence of mobile and invariable charged dust particles. In general, two soliton solutions are

found, one associated with a fast wave mode, another with a slow wave mode. Depending on the

value of the system parameters, compressive and/or rarefactive solitons, or no soliton at all, can

be found, enabling new insights about this type of phenomena in space and laboratory plasmas.
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