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1. Introduction
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So far, the Yb-laser-based HHG sources are mostly optimized in the low-energy range (15 - 40 eV), which is fundamentally limited by their long pulse durations. In this work, we generate and optimize a >100
eV HHG source driven by a compressed Yb laser through two efforts: First, we demonstrate the flexible and efficient all-solid-state pulse compression of an Yb femtosecond laser to few cycles (~9 fs), which is
enabled by the nonlinear propagation of solitary modes in periodic layers of Kerr media (PLKM). Second, we explore the generation of high-brightness >100 eV HHG in argon driven by the few-cycle pulses from
the compressed Yb laser. We clearly show that the nonadiabatic effects dominate the HHG emission in argon beyond 100 eV, which is manifested as a significantly broad spectral extension beyond the cut-off

\energy. Remarkably, such an energy extension can be comparable to the cut-off energy. In contrast, driving HHG in argon with an Yb laser in the adiabatic region cannot reach the energy of 100 eV. )
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e We demonstrate the flexible and efficient all-solid-state pulse compression of an Yb femtosecond 60 th sﬂﬂ 120 ”?, 160 180 10 100

laser to few cycles (~9 fs), which is enabled by the nonlinear propagation of solitary modes in oton energy (€V) Pulse duration, 7 (fs)

periodic layers of Kerr media (PLKM). e As the pulse length shortens, the effective harmonic energy increases significantly, and the
e We explore the generation of high-brightness >100 eV HHG in argon driven by the few-cycle Increase Is much greater than the increase in cutoff energy (the maximum spectral intensity

pulses from the compressed Yb laser. energy).

e Through the quantitative comparison between the experimental and theoretical results, we clearly e Phase match cutoff has a quantitative agreement with E_ under a wide range of the pulse durations,
show that the nonadiabatic effects dominate the HHG emission in argon beyond 100 eV, which is but this adiabatic model cannot explain the broad spectral extension.

manifested as a significantly broad spectral extension beyond the cut-off energy. e Such a good stability benefits from our stable and efficient pulse compression scheme.
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