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Abstract:
The emergence of ultrafast lasers has provided powerful tools for studying the dynamics of matter
under extreme conditions, with significant applications in physics, chemistry, biology, and other
fields. Since electron dynamics in atoms and molecules are typically on the attosecond timescale,
traditional femtosecond detection techniques are no longer sufficient to detect these processes.
Achieving attosecond resolution has always been an important topic in the field of ultrafast
science. The generation of attosecond light sources provides powerful tools for attosecond time-
resolved studies of ultrafast dynamics. We will introduce our recent progress in the generation of
intense isolated attosecond pulses, particularly gigawatt-level isolated attosecond pulses and their
all-optical FROG characterization. In addition, we will also present our work on achieving high
spatial-temporal precision measurements of ultrafast processes in atoms, molecules, liquids, and
solid materials using intense ultrafast laser fields. This includes a focus on the application of
techniques such as high harmonic spectroscopy, strong-field photoelectron holography, and other
ultrafast spectroscopic technologies.
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