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Few-cycle laser pulse generation [1] is an enabling technology for making the most compact laser-plasma
accelerators. Few-cycle pulses are usually generated by spectral broadening and subsequent compression of
originally 30-40 fs long laser pulses. One common spectral broadening approach is via self-phase modulation
in a noble gas-filled hollow-core fiber. Using this technique, we have demonstrated compression of ~40 fs
pulses down to <4 fs. Resonantly driving plasma waves with few-cycle laser pulses, a few mJ of energy
is sufficient to generate MeV-level electron beams in a sub-millimeter plasma [2,3]. An alternative pulse
compression approach using solid plates at near field is currently being explored. By carefully matching the
solid plate thickness with the near-field intensity profile of the laser beam, a spatially homogeneous broadened
spectrum can be obtained. This new technique paves the way towards driving laser-plasma accelerators with
high average power and high wall plug efficiency fiber laser systems.
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