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A new type of Fresnel lens with equally divided ring width over a whole aperture is proposed.
A design of sawtooth shaped sections, light intensity distributions in the focal plane for both
normal and oblique incidences, variations of diffraction efficiencies with ring widths, and
polarization effects of the image are described.
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Fig.1 Cross section of a micro-Fresnel lens
showing how to calculate the optical path for
a normal incidence. A ray is incident on Pj,
passing through the lens emerges from P2 and
arrives at the focus F.

Table 1 Wedge heights: #1,¢2 (4um) and wedge
angle: a(°).

m 71 72 51 t2 a

0 0 20 0.0 - 0.2 - 0.57
20 400 420 —0.2 - 7.9 —21.06
40 800 820 —-0.1 —13.2 —33.22
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Fig. 2 Diffraction images in the focal plane
in the case of normal incidence. A solid line,
a chain line and a dotted line correspond to an
approximation (Egs. (4), (5)), exact solution
(using Eq. (2) instead of Eq. (3)), and Fraun-
hofer diffraction, respectively.
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Fig. 3 Cross section of a micro-Fresnel lens
showing how to calculate the optical path for
a oblique incidence. A ray is incident on Pi
with an oblique angle fBo, passing through the
lens emerges from Pi(r,6,¢) and arrives at the
point Ps(ro, @, f) on the focal plane.

—_

© Normalized 1ntensity

w

Fig. 4 Diffraction images along the zo axis
in the case of oblique incidence : Oblique angles
range from 0 to 60 min. The origin of abscissa
is chosen as (fsin Bo, fcos fo). The diffraction
intensity decreases rapidly as an oblique angle
increases because of a small image circle.
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Table 2 Light concentration: 7 (%)
vs ring width: C..
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Fig. 5 Intensity distributions in the focal plane for three ring widths. The effect of the
ring width on the diffraction intensity is shown in comparison with that of a Fraunhofer

diffraction.
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Fig. 6 Distributions of polarized images along
the zo axis in the focal plane (Egs. (11), (12)).
The peak of ¥'. occurs at 70=0.5 ym and amounts
to only 2% of that of the z-component: ¥ ..
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