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Time-resolved pump-probe microscopy of ultrashort laser pulse
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Abstract

Metals irradiated with ultrashort laser pulses pass through a sequence of physical processes over a wide range of
timescales, from femtoseconds to microseconds. Especially, the relaxation of the photomechanical material removal,
known as spallation, has not been well investigated experimentally on this timescale. In this article, the complete
timescales for the processes involved in ablation of industrially relevant metals, Al and the stainless steel alloy (AISI304),
are analyzed and visualized, from the initial pulse absorption to the material removal occurring on a microsecond time
scale. These results advance our understanding of a key aspect of the laser—-material interaction pathway and can lead to
optimization of associated applications ranging from material processing to laser surgery.
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1. Introduction

Ultrashort pulse lasers have become increasingly important for material processing during the last decades
[1, 2]. One decisive feature of ultrafast laser processing is that heat diffusion to surrounding regions of the
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