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Abstract To test a aspheric surface with F'— Number of 4, a highly precise compensation system which is
parallel light compensator system is designed. The design wavelength is 632.8 nm and the design residual is
0.0018 A. A new method of solving the initial compensator structure which is composed of two lenses is
discussed. Partial structure parameters are assumed in reason and the other parameters are calculated when the
sum of Seidel coefficients from compensator and aspheric surface is the smallest. With the help of MATLAB, the
Gauss image height of aspheric surface at the first surface of the compensator is compared with that of parallel
light until the iterative error is less than preinstall. Thus the height of parallel light is fixed. Finally, retry to
calculate the final initial compensator structure. Each surface’s Seidel coefficient from iterative calculation is
compared with that from ZEMAX, and the result verifies the reliability of this method.
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Table 1 Structure parameters of tested aspheric surface
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Fig.1 Analysis of aspheric surface departure. (a) Aspheric surface departure; (b) slope of aspheric surface departure
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Fig.2 Diagrammatic sketch of compensator
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Fig.3 Initial compensator structure layout from ZEMAX
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Table 2 Seidel coefficients comparison from MATLAB and ZEMAX

Sh Sk Sis Su 0.5 Su 28
MATLAB —1.494738 -2.678267 0.095206 1.055413 2.932663 0.010278
ZEMAX —-1.456070 —-2.675777 0.096473 1.032070 2.932663 0.029360
AS, -0.038668 -0.002490 -0.001267 0.023343 0 -0.019082
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Table 3 Parameters of parallel light compensation system

Type Radius/mm Thickness/mm Glass K
Parallel light Infinity Infinity
Surface 1 -97.659 10 SILICA
Surface 2 314.222 20.859
Surface 3 -341.037 15.029 SILICA
Surface 4 -110 52.626
Asphere =550 Mirror 0
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Fig.4 Parallel light compensation system. (a) Structure of compensator; (b) wavefront map
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