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Simulation on Moisture Absorption in a Plastic Objective
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Abstract:

The use of plastic lenses in optical disk readers, copiers, laser printers,
and similar devices has brought great economy of production, among
other benefits. A problem, however, in the use of plastic has been its
propensity to absorb moisture and swell. In plastic lens design, then, a
practical and accurate method of predicting moisture absorption and its
effects is essential.

Precisely such a method is presented here. In the method’s de-
velopment, we addressed the spherical aberrations occurring in a
bi-aspherical singlet objective lens developed by Konica for use with
optical disks. Assuming these aberrations resulted from inhomogeneous
refractive distribution caused by the absorption of moisture, we
attempted to simulate the degree of spherical aberration through the
application of the finite element method(FEM) and in inhomogeneous ray
tracing. A comparison of the rms wavefront aberrations produced by the
simulation with these found in observed experimental data showed high
correspondence, and the accuracy and practicality of the simulation was
confirmed.
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Fig.1 Plastic objective in optical disk reader
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Fig.2 Wavefront aberration chage in plastic objective
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Fig.5 Effect of material and shape on wavefront aberrgtion change
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Table 1 Specifications of plastic singlet
abjective for CD use

Focal length {f) 4.5mm

Numerical aperture (NA) 0.45mm
Magnification (M) Omm

Wavelength A 780mm
Working distance (WD) 1.9mm
Cover glass thickness  (dc) 1.2mm
Maximum image height (Ymax) 0.16mm
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