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Abstract

Triplet type photographic optical system is designed by using numerical
method. Initially the paraxial quantities, numerical solutions are found for the
system which is free from the Seidel seven aberrations. The final system has
f/4 with the half field angle 20°, and the image size is 36mm with the focal
length of 50mm.
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Table 1. Initial design data of the triplet camera optical system (f’ = 1)

Surf. No, Radius of curvature Thickness Materials

1 0.3378 Air
2 Plane 0.0836 LAK9
3 -0.5808 0.0501 Air
4 0.3378 0.0209 SFS
5 Plane 0.1189 Air
6 -0.4120 0.0836 LAK9

Image plane Air

Table 2. The numerical data gives the lens contributions for the seven Seidel
aberrations, and the last line gives the totals for each aberration

S1 S2 S3 S4 S5 C1 C2
Spherical i . Petzval . ) Logitudinal | Lateral
aberration Coma |Astigmatism sum Distortion color color

Lens 1 0004024 |-0.001912 | 0.005668 | 0.003028 | -0.006883 | 0.000678 | -0.000232
Lens 2 |-0.007222 0003526 | -0.008518 | -0.004713 | 0.001135 | -0.001150 | 0.000050
Lens 3 | 0.003344 |-0.001055 | 0.001377 | 0.002482 | 0006441 | 0.000422 | 0.000266
Total 0.000146 0.000559 | -0.001472 | 0.000797 | 0.000693 | -0.000050 | 0.000084
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Fig. 1. Typical configuration of the triplet type photographic lens system.

Table 3. The design data of the triplet camera optical system (f' = 50mm)

Surf, No. Radius of curvature Thickness Clear Dia, Materials

1 22.0668 19645 Air

2 615.5985 112 18.165 LAKSY

3 -30.4900 5.67 10.900 Alr

4 18.5083 1.50 9.866 SF5
Stop Plane 1.00 10.037 Alr

6 68.8877 1.67 10.747 Alr

7 -22.8270 112 12294 LAK9
Image plane 41.344 36.397 Airr
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Tangential aberration
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Fig. 2. The transverse ray aberrations for the triplet optical system.
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Fig. 3. The field curvature and distortion of the triplet optical system.
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Fig. 4. Spot diagrams of the triplet optical system.
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Fig. 5. The modulation transfer function of the triplet optical system.
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