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Investigation of the formation of microbump and microjet structures
on the surface of thin metal film irradiated with femtosecond laser

pulses and the effect of pulse parameters on these structures
Melika Esmaeili, Atoosa Sadat Arabanian, Reza Massudi
Laser and Plasma Research Institute, Shahid Beheshti University, Tehran, Iran
me.esmaeili@mail.sbu.ac.ir, a_arabanian@sbu.ac.ir, R-Massudi@sbu.ac.ir

Abstract- Recently, in material processing science, ultra-short pulsed lasers have received a lot of attention because
of their unique properties such as ultra-short pulse duration, high intensity and low energy threshold required for
laser processing. Irradiating of the surface of the metal film deposited on the glass substrate by femtosecond laser
pulse can lead to the formation of structures in the form of bumps, jets, etc. with dimensions of the order of
micrometers on the surface of the metal film. The size and shape of these structures depend on the laser pulse and
the metal film parameters. In this paper, the formation of bump-shaped and jet-shaped structures on a gold metal
film that has been irradiated by ultra-short pulse is simulated by using two-temperature and elastoplastic models.
Then, the effect of incident pulse parameters such as pulse length, pulse energy and fluence and focal diameter on
the height of the formed structure is investigated.

Keywords: ultra-short laser pulse and metal Interaction, Laser Processing, Elasto-plastic theory, Two-Temperature
Model
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