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The application of ultrafast, high-peak power lasers for laser-driven plasma acceleration (LPA) can lead to
more compact accelerators reaching sufficiently high-acceleration gradients and high particle beam energies.
However, such accelerators often require tremendous electrical resources and modern commercial lasers of-
ten operate on wall-plug efficiencies less-than-30%. Coherently combined short-pulse fiber lasers offer com-
petitive energies and repetition rates for LPA while operating on efficiencies above 30% [1], but there are
challenges with the fiber-array approach, including the possible reduction of contrast due to pre-pulses. Our
current work focuses on investigating approaches to eliminate pre-pulse during the amplification stage. We
primarily look towards a nonlinear approach by propagating the pulses through a multicore fiber, which in-
duces both strong reshaping of the pulse by selective coupling to adjacent cores, potentially leading to short-
ening and contrast improvement, as well as spectral broadening by high nonlinearity, which can be used to
further compress the pulse and enhance peak-to-pedestal ratio [2]. We are currently building a custom source
to test the concept and modeling the spatiotemporal dynamics of femtosecond pulses through the multicore
fiber. Furthermore, we are also constructing a low-cost measurement device to measure the overall dispersion
of the system after pre-pulse cleaning.
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