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ABSTRACT

A focal length-correcting lens called the F-theta lens is required to compensate for the different focus on spot
size due to the deflected incident laser beam. The F-theta lens was designed by the ray tracing method and
fabricated by a 3D printer with polymer-based material. The designed F-theta lens is able to compensate for the
focus on spot size by an incidence angle of 0 to 2 degrees. Based on the analysis of the simulation, there was
almost no aberration in the 0° incidence angle, and the maximum of 50pm of aberration was observed at the
incidence angle of 2°. Diffraction-encircled energy was analyzed to characterize the designed optics, and an
image simulation was performed to confirm the actual image resolution.
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Table 1 Parameters for lens design

Semi-
# Radius Thick Mat'l ]
Diameter

0 Inf. Inf. Inf.
1 39.7 5.0 N-BK7 12.6
2 -68.4 7.5 12.4
3 -45.0 3.0 SF4 10.7
4 -187.9 80.1 10.5
5 Inf. 3.6
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Fig. 4 Spot diagram plot for angles
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Fig. 7 3D Printer Fabricated F-theta lens
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