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This works presents the laser ablation studies for metals such as Chromium, Titanium, Iron and
Copper by ultrashort laser pulses. The mechanisms and timeline of events in case of irradiation by
ultrashort laser pulses are significantly different from longer laser pulses, due to the extent of
interaction between the laser pulse and the expanding plasma to a point where the mass transfer does
occur. Since these events in case of femtosecond laser ablation are well separated temporally [1],
these can be visualized and demonstrated by the time-resolved spectroscopy where the formation of
the dynamic Newton rings translate the ongoing processes [2,3]. The timeline of the laser ablation
starts in femtoseconds scale where the laser pulse impinges the surface, passing through the
picoseconds scale where the electron — lattice relaxation occurs and finally in the nanosecond range
causing the mass transfer and sample cooling [4]. Therefore, one of the important factors that control
these events is the laser pulse width, which has been made the focus of this study. A Ti:Sapphire
oscillator providing a laser beam centered at 800 nm was used, with the pulse width range between
35 fs to 4 ps. Measurements were made on the metal samples to study influence of duration of the
laser pulses on the emission lines, threshold fluence, plasma parameters and depth profiles.

Furthermore, the evolution of plasma and spectral lines were also studied at each pulse width value.
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