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Generation of tunable annular focal spot
using unimorph deformable mirrors
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Abstract: In order to generate a tunable annular focal spot, a laser beam shaping method using a uni-
morph deformable mirror was proposed. The wavefront phase used for generating a target annular fo-
cal spot was simulated iteratively by combining diffraction theory and the stochastic Parallel Gradient
Descent Algorithm (SPGD). The wavefront phase was then reproduced using a deformable mirror
with the feedback of the measured wavefront obtained from a wavefront sensor to realize the shaping
of the focal spot. A beam shaping system based on a unimorph deformable mirror with 62 actuators
was established. The far-field focal spot was measured using a Charge Coupled Device (CCD) placed
at the focal plane of the system. Annular focal spots with different diameters (0. 32 mm, 0.4 mm, and
0.6 mm) and widths (0. 05 mm, 0. 08 mm, and 0. 1 mm) were generated experimentally based on the
proposed method. This demonstrates that the proposed method is suitable for laser beam shaping.
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Fig. 1 Principle of beam shaping based on phase

modulation
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Fig. 4 Simulated result of annular focal spot optimization
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