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The wave-breaking limit of relativistically intense electrostatic waves in an unamgnetised electroneg-
ative plasma, where electrons are alleged to attach to neutral atoms or molecules and thus forming a
significant amount of negative ions, has been studied analytically. A nonlinear theory has been developed
using a one-dimensional (1D) relativistic multi-fluid model in order to study the roles of super-thermal
electrons, negative ion species and the Lorentz factor on the dynamics of the wave. A generalized kappa-
type distribution function has been chosen for the velocities of the electrons to couple the densities of
the fluids. By assuming the traveling wave solution, the equation of motion for the evolution of the wave
in a stationary wave frame has been derived, and numerical solutions have been presented. Studies have
been further extended, using the standard Sagdeev-pseudopotential method, to discover the maximum
electric field amplitude sustained by these waves. The dependence of wave breaking limit on the different
input parameters such as the Lorentz factor, electron temperature, spectral index of the electron velocity
distribution and the fraction and the mass ratio of the negative to positive ion species has been shown
explicitly. The wavelength of these waves has been calculated for a wide range of input parameters, and
its dependence on the aforementioned plasma parameters has been studied in detail. These results are rel-
evant to understanding particle acceleration and relativistic wave-breaking phenomena in high-intensity
laser plasma experiments and space environments where the secondary ion species and super-thermal
electrons exist.


