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The present state of the art in electron accelerators allows to realize optical amplifiers in the VUV
and X range, with very high gain. As a consequence, powerful emission can be obtained at very short
wavelengths, using a single pass in the amplifier. To achieve temporal coherence of the output light,
a strategy consists of injecting a low power coherent seed pulse from a classical (table-top) source.
Experimental feasibility using harmonics generated in gases has been shown recently by part of the
authors [1].

The way opened by these feasibility studies motivates systematic studies of the dynamics of the
pulse propagation. In addition, the complexity of the experiments requires preliminary numerical and
theoretical studies, before testing new setups, or operation in new conditions.

With this purpose, we present a theoretical and numerical study of the process, and show that a
complex dynamics affects pulse propagation. In particular a pulse-splitting effect [2] is shown to affect
propagation inside the FEL. We describe here the modeling of the effect and the numerical results. In
particular, we use the FEL equations (the so-called Colson-Bonifaccio FEL pendulum equations) in an
adimentional form in which relevant reduced parameters appear. Inspection of the reduced parameters
should allow to anticipate the dynamical behavior of FELs prior to the design of new injection experi-
ments.
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