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Excitation and evolution of relativistically intense waves with relativistic phase velocities

[1] have received a great deal of attention from the viewpoint of plasma based acceleration

schemes [2], as they are capable of supporting acceleratingfields of the order∼ 100GV/m [3].

The determination of maximum possible electric field amplitude of such waves, is thus a topic

of importance for studying plasma based particle acceleration processes, besides being a subject

of fundamental importance to non-linear plasma theory. A lot of analytical work in the area of

breaking of relativistically intense waves in a warm plasmahas been published in literature in

the last few years [4, 5, 6], sometimes reporting conflictingresults [7, 8].

Here, by using an in-house developed Particle-In-Cell simulation code, the evolution and

breaking of a freely running large amplitude relativistically intense wave in a warm plasma

having non-relativistic (kBTe/mc2 << 1) and relativistic (kBTe/mc2 ≥ 1) initial plasma temper-

ature has been demonstrated by loading a Maxwell and Jüttnerdistribution respectively. Our

numerical findings are compared with the theoretical results existing in the literature. A quanti-

tative comparison between different theoretical models [4, 5, 6, 7, 8] and their validity has been

revealed.
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