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Laser fields provide us with unique abilities to manipulate bonding electrons that glue atoms together to
constitute a material. Such excited-state controls can enable various kinds of material processing with
laser pulses. However, the physics of highly-excited states is yet to be fully understood, and bridging the
gap in understanding the multi-scale nature of these irreversible processes remains a challenge. In this
seminar, | will introduce our research aimed at understanding the basic mechanisms of laser-based
material processing, as well as the construction of predictive digital twins using deep neural networks.
Additionally, I will discuss how automated experiments will bridge the hierarchy of multidisciplinary
science and advance laser-based ultra-precision machining.
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