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Aplanatic Parametric Equation for the Intersecting Line of
Aspheric Meridional Ray

Chen Xiwen
(Huaiguhaoting 5-1402, Nangchang District , WuXi, Jiangsu 214040, China)

Abstract The aplanatic parametric equation, that describes the one-one correspondence relation of ray parameter
and coordinator, is established with the aperture height of the incident light as the variant, based on the aplanatic
principle and ray tracing method. The intersecting line of aspheric meridional ray presented by the equation is a
continuous real curve since the parameter is also a continuous real variable. The rotating surface of the intersecting
line is an aplanatic refraction surface. Meridional intersecting line is a high-order curve of the aperture height. The
parametric quadratic equation in two variables refers to the convergent emergent rays and in one variable refers to the
parallel emergent rays. Without analytic hyperbolic curve or high-order correction item, this parametric equation can
realize zero spherical aberration design for the curves with multi-turning points, such as long focal distance system,
large aperture system and Schmidt corrector.
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Table 1 Point-to-point parametric of curve C

n=1.54 L'=550 mm L=—76 mm
hoy=36 mm X,=22 mm r=50 mm
hx/mm X¢/mm Y:/mm W /xn
36 22. 244 34. 880 0.331
32.4 21. 342 31. 421 0.185
28.8 20. 908 28.071 0.078
25.2 20. 780 24,757 0. 004
21.6 20. 853 21. 425 —0.044
18 21. 050 18.038 —0.069
14.4 21. 307 14.573 —0.077
10. 8 21.571 11. 025 —0.070
7.2 21.797 7. 400 —0.053
3.6 21.947 3.716 —0.028
0 22. 000 0. 000 0. 000
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Fig. 2 Coordinates of the data in Table 1
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Fig. 6 Schematic of equation for refractive ray
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Table 2 Coordinators of curve C with multi-turning points

F=78 mm dy =80 mm r=182 mm
X¢/mm Ye/mm W /=
77.181 132.036 0.638
82.374 117.095 0.415
84. 885 104. 972 0.221
85.901 93. 850 0. 065
85.929 82.766 —0.050
85. 245 71.137 —0.124
84.071 58.630 —0.158
82.661 45.121 —0.157
81.318 30.678 —0.125
80. 352 15.528 —0.069
80. 000 0. 000 0. 000
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