Spectral Broadening With
Multipass Cell
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Abstract

This study employs a multi-pass cell (MPC) to spectrally broaden laser pulses in
order to realize a high-power-efficiency femtosecond light source. The core objective
is to systematically analyze how the initial pulse energy and repetition rate jointly
influence the overall power efficiency, where an increase in repetition rate effectively
corresponds to an increase in average power. This work aims to identify the upper
limits of pulse energy and repetition rate that allow efficient operation within the
current experimental architecture, and to investigate the key physical mechanisms that
constrain these limits. The results will provide guidelines for future system

optimization and for overcoming existing performance limitations.
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