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Abstract: Femtosecond pulses are of virtual importance in both scientific research and practical
applications due to their unique advantages of high peak power and ultrashort pulse duration. The
generation of high-performance femtosecond laser pulses with controllable multi-dimensional
parameters, including temporal and frequency domains and transverse beam profile, is one of the
most important frontiers in the field of ultrafast optics. To satisfy the needs of higher performance
femtosecond laser technology, researchers in Ultrafast Laser Lab focus on understanding the
complex nonlinear dynamics, leading to more accurate control of nonlinear transmission processes
of femtosecond laser. In this context, recent progresses in short pulse duration, high peak power,
widely tunable and mode controllable femtosecond lasers are illustrated. Furthermore, one typical
application of multi-dimensional controllable high-performance femtosecond laser in the field of

micro-nano processing is demonstrated.
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