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: optical system design, telephoto-lens, thin lens approximation, achromatic aplanat.
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Fig. 1. Optical layout of the telephoto lens system.
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Table 1. Design specification and optical characteristic of the L B e, s, s |

materials 0.157 branch 1 |
- 014 - branch 2 |
effective focal length : 100 mm S ;
F-number : 56 0.137 X .
Half field angle 7.5 012 : i
Image height : 13.17 mm 1
Glass : BaK-2 fiy= 1.53996y4=59.7) 5 0117 : ]
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Table 2. Thin lens solution of the achromatic aplanat A, B, C and D

in Fig. 3
(a) Solution A

curvature radius  thickness glass clear aperture
45.356 0.000 BaK-2 17.86
-26.853 0.000 SF-2 18.40
-91.134 40.00
138.733 0.000 BaK-2 17.49
32.940
(b) Solution B
curvature radius  thickness glass clear aperture
27.379 0.000 BaK-2 17.86
-43.931 0.000 SF-2 18.48
285.355 40.00
-16.656 0.000 BaK-2 17.01
-27.110
(c) Solution C
curvature radius  thickness glass clear aperture
32.719 0.000 BaK-2 17.89
-38.467 0.000 SF-2 18.42
—4984.448 52.10
-17.275 0.000 BaK-2 18.00
-30.895
(d) Solution D
curvature radius  thickness glass clear aperture
37.731 0.000 BaK-2 17.89
-33.271 0.000 SF-2 18.37
-234.720 52.10
11.438 0.000 BaK-2 14.15
8.854
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Fig. 7. Finite ray aberrations of the solution A and B.

Table 3.Design data of the achromatic aplanat A and B after thick lens conversion

(a) Solution A

curvature radius thickness glass clear aperture
45.356 3.500 BaK-2 17.85
-26.126 2.500 SF-2 18.12
-87.577 35.30
149.680 2.500 BaK-2 17.67
33.326
(b) Solution B
curvature radius thickness glass clear aperture
27.379 3.500 BaK-2 17.86
-41.962 2.500 SF-2 18.19
265.088 38.20
-14.824 2.500 BaK-2 16.81
-23.904
(c) the third-order aberrations of thick lens
S Si S Sv S C Cr
Solution A -0.00014 -0.00059 0.02225 0.00324 0.04248 -0.00005 0.00338
Solution B 0.00549 0.00250 -0.00203 0.00183 0.03431 0.00062 0.00372

Table 4. Design data of the achromatic aplanat C and D after thick lens conversion.

(a) Solution C

curvature radius thickness glass clear aperture
32.719 3.500 BaK-2 17.86
-37.024 2.500 SF-2 18.16
-4693.869 50.40
-15.192 2.500 BaK-2 17.95
-26.243
(b) Solution D
curvature radius thickness glass clear aperture
37.731 3.500 BaK-2 15.47
-32.168 2.500 SF-2 15.72
—-222.242 42.31
15.036 2.500 BaK-2 17.79
10.237
(c) the third-order aberrations of thick lens
S S Si Sv S C Cr
Solution C -0.00360 0.00134 -0.00414 0.00105 0.04494 0.00067 0.00310
Solution D 0.00017 -0.00019 -0.02451 -0.00165 0.22597 0.00007 0.00331
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(b) Optimized solution C
V. & = Fig. 10. Finite ray aberrations of the optimized solution B and C.
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Aberration analysis of telephoto lens system by using thin lens approximation
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We derived analytic formulae for the correction of spherical aberration, coma, and axial color of a two-components lens system
consisted of a cemented doublet and a singlet by using the thin lens approximation. The correction formulae were applied to
design a telephoto lens system. We examined two kinds of glass combinations in the design, one was crown-flint-crown

combination and the other was flint-crown-flint combination. We found two kinds of achromatic aplanat solutions in the crown-
flint-crown combination. For the case of flint-crown-flint combination, there were also two kinds of solutions, but their

configurations are not useful in practice.
Classification code SM.010.



