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High-order harmonic generation driven by relativistic laser-plasma interaction is one of the
most promising ways to realize table-top high-brightness attosecond sources, attracting a wide
range of research interests for their broad applications. In the contribution, we report that the
far-field properties of such attosecond pulses are greatly impacted by optically-formed
parabolic-like relativistic plasma mirrors (PMs) [1]. Utilizing particle-in-cell codes and self-
developed computation modules for the far field, we show that through adjusting the distance
between foci of incident lasers and plasma targets, the divergences, waveforms and wavefront
of far-field attosecond pulses can be efficiently adjusted.

An experimentally feasible proposal to obtain intense attosecond pulses in the far field
without filters has been proposed recently [2], which can greatly improve intensities and useable
spectrum width of attosecond pulses. With a proper defocusing distance, attosecond pulse trains
with 65 times enhanced intensity and 50% decreased duration are obtained naturally in the far
field due to suppressed divergences and locked peaks of harmonics. Besides, we also present a
new method, named "divergence gating", to generate isolated attosecond pulses [3], where
varying curvatures of defocused chirped lasers are used to modulate the focusing characteristics
of the relativistic PM. Through making sure the most intense attosecond pulse generated at the
peak cycle of lasers has the smallest divergence angle, isolated attosecond pulses can be
obtained in the far field, confirmed by theoretical analysis and numerical simulations. Finally,
what’s more, the influence of PMs on the wavefront aberration of attosecond pulses will be

discussed.
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