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Refractive Optical Reshaper that Converts a Laser Gaussian
Beam to a Flat-Top Beam
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Abstract In order to convert a laser Gaussian beam to a collimated flat-top beam, a new reshaper with only one
aspheric lens is designed based on double aspheric lenses reshaper. In the theoretical model, a more accurate
calculation method of curves function of aspheric lens is given. The reshaping effection, brought by the change from
the parameter of system and laser beam, is given through numerical analysis and optical design software simulation.
It is illustrated that the flatten degree of the laser beam can be improved apparently using this new kind of reshaper.
The novel method avoids some shortcomings of traditional refractive optical reshaper such as large volume,
complexity of regulating, etc, and enhances the reliability and practicability of device.
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Fig. 1 Effective part and useless parts of the beam

energy in some applications
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reshaper. (a) Galilean design, (b) Keplerian design
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Fig. 5 Intensity values along radial before and after the Gauss-to-flattop reshaper in different spot sizes of output beam.

(a) two aspheric lenses reshaper, (b) single aspheric lens reshaper
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Fig. 7 Intensity values along radial after the Gauss-to-flattop reshaper with different orders of polynomial.

(a) two aspheric lenses reshaper, (b) single aspheric lens reshaper
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Table 1 Parameters of optical system in simulation

Incident beam

Beam spot-size w,/mm 5
Intensity I,/(W/cm?®) 65
Reshaper
Lens center thickness /mm 3
Aperture of lens /mm 20
Material of lens Fused silica
First surface Second surface
of lens of lens
Ag of polynomial 0.011147 —0.071039
A; of polynomial —0. 14512 0.60298
Ag of polynomial 0.77397 —2.0942
A; of polynomial —2.1302 3. 8086
A, of polynomial 3.0242 —3.8801
A; of polynomial —1.5423 2.1836
A, of polynomial —0. 74651 —0. 25816
A, of polynomial —0. 046885 0.076355
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Fig. 11 Results of ray tracing in Zemax by the method of Monte Carlo. (a) incident Gaussian beam,

(b) emergent flat-topped beam
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