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The practice project on laser material processing is to investigate the production of
geometric slits and the study of diffractive patterns. We will observe the slits of
hollow triangles, hollow hexagons and hollow five-sided stars, respectively, and use
single-slit diffraction as a reference to calculate the error between the experimental
and theoretical analysis. The slits are fabricated on the glass substrate coated with
aluminum by thermal evaporation. The thickness was estimated ~90 nm. The
polygonal slit engraving was performed using a 1064 nm pulsed fiber laser processing
machine. When the laser is irradiated on the aluminum, the metal absorbs the laser
energy and converts it into heat, which is heated up to the vaporization temperature
and aluminum is stripped. After adjusting the controlled processing parameters so as
to make the edge of the slit more smoothly and the central pattern can be cleaned up,
we will observe the diffraction pattern by installing a light diffraction/interference
measuring device. After irradiating the polygonal slits with a HeNe laser and
generating a diffraction pattern, the diffraction pattern is collected by a plane-convex
lens to achieve the far-field diffraction conditions, and then the laser intensity of the
space is observed through a beam profiler. Taking the single slit as an example, the
calculated error was reached 5.3 % between the theoretical value and the experimental
value.

Finally, the diffraction patterns we observed are consistent with the published
results. The diffraction patterns have a corresponding pattern with the number of sides
of the polygonal slit. If the side length is parallel to each other, then the interference
patterns modulated by diffraction will be observed.

Keyword : laser material processing
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