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ABSTRACT

The fabrication of a focal length-correcting lens called the F-theta lens was performed by a 3D printer. The
fabricated lenses were characterized by transmittance and reflectance measurements. The optical properties of the
lens, such as scattering or transmittance efficiency, were analyzed with respect to the wavelength (red, green, and
blue) and the surface roughness of the lens. There was almost no shape aberration on the focus location of 0
degrees, but elliptical focus shapes were found at 1 and 2 degrees of the laser incidence angle. The developed
process is expected to be used for the quick fabrication of lenses with low costs and quick turn-out. By
improving the surface roughness during postprocessing, the optical properties are expected to be comparable to
commercial lens quality.
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(a) Schematic of Laser Scanner

(b) Schematic of F-Theta Lens”
Fig. 1 The concept of laser scanner and F-theta
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(a) 2D & 3D modeling
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(b) Fabricated Lens

Fig. 2 Lens design and fabrication
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Table 1 Parameters for lens design (unit: mm)

# Radius | Thick Mat'l Semi-Dia.
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. 3 Optical property measurement
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Fig. 4 Transmittance measurement
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Fig. 5 Reflectance measurement
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Fig. 6 Focus experiment setup
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Fig. 7 Experiments of laser focusing
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