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The purposes of this study are to increase the accuracy of ray tracing in a planar microlens
and to investigate its optical properties, for example, spherical aberration and so on. First, a
3-D index distribution of a planar microlens has been measured by shearing interferometry
and the accuracy of measurement is increased by the improvement of sample preparation.
Secondly, an analytical form of refractive index is given by the even power series expansion
of refractive index with respect to the radial and axial distances, where the axial symmetry
has been assumed. Thirdly, light rays in a planar microlens are numerically traced with the
help of a ray equation and the analytical form of refractive index determined by the measured
values of refractive index. The spherical aberration of a microlens has been obtained from the

ray tracing.
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Table1l Data of lens samples.

Diameter Depth Index Thickness Fluctuation
Sample (mm) (mm) difference (um) (%)
Former paper 1.7 0.8 0.08 106-86 23
This paper 1.33 0.68 0.27 33.6-32.4 3.7
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Fig. 1 Structure of planar microlens array. Fig. 2 Measurement system of Mach-Zehnder
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Fig. 4 Index profile of a planar microlens.
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Fig. 5 Ray trajectories for a single lens.
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versus the position of incidence.
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