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Recently, not only industrial applications such as laser machining [1], medical surgery, but
also basic science applications such as high-order harmonic generation [2] require the high-
average power, high-repetition-rate femtosecond laser system. To meet the requirements, a 100
kHz, Sub-GW femtosecond laser system [3] incorporating downchirped pulse amplification
technique has been demonstrated, which generated 39 fs pulses with a peak power 0.7 GW. Due to
imperfect dispersion compensation, two times larger than a transform-limited pulse duration of 20
fs were recorded. Our laser system is basically the same as the system in Ref.3. We have analyzed
that group delay dispersion, third order dispersion and fourth order dispersion have an impact on
pulse width as well as calculated all of dispersion in the high-repetition-rate, multi—-GW
femtosecond laser system we designed (Fig.1). Moreover, the possibility of a stretcher of grism
pair(gratings written onto prisms)[4], whose efficiency is better than present stretcher’s, are
investigated. The high-repetition-rate Multi-GW femtosecond laser system based on the results is

under the construction.
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Fig. 1. Dispersion calculation
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