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Optical Simulations and Analyses of Asymmetric Surface Form Errors
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Asymmetric form errors of the optical surfaces highly affect the image quality. Mathematical description
of asymmetric form errors is introduced. Ray tracing method for the optical system is developed and the
evaluation functions of the optical system, for example, spot diagram, OTF, and wavefront aberration are

calculated.

Using this software, several types of lenses are analyzed. One example applied to a zoom lens for a camera

is shown in this paper.

The asymmetric surface form error of a plastic molded lens in the zoom lens measured by interferometer is
expressed by Zernike's circle polynomial and the change of image quality is evaluated.
Supported by these analyses, efficient lens design, development and production are achieved.
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Fig.1 Zoom lens for a compact camera
{long focal length position}

Fig.2 Example of the surface
formn error measured by
interferometer

the effective aperture is)
(inside the circle

Table 1 Rssult of applying the data to Zernike's coefficients
{unit: 0.6328.m)

C: cos component
S:sin component

No.|ZERNIKE COEFF.|N|M|C/S REMARKS
1 0.00257 00
2 —0.02114 111 C
3 0.02468 1j1| 8
4 0.15318 212 C | PRIMARY AS{ 0%
5 0.00896 200
6 0.03424 212 S | PRIMARY AS (457
7 —0.17820 3(3]C| 3¢
8 0.04232 311| € | PRIMARY COMA (Y)
9 —0.05273 3|11] § | PRIMARY COMA (Z)
10 —0.01831 313|539
11 0.05712 414 C
12 —0.00567 4|12 C
13 —0.05947 410
14 0.00707 42| 5 |PRIMARY SPHERICAL
15 0.01337 414 8
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Fig.3 Change of MTF caused by the surface form error
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Fig.4 Change of spot diagram on axis
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