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Design of a zoom lens system with matrix method

ZHAO Cun-hua
(Department of Physics and Electronics Science, LLuoyang Normal College ., Luoyang 471022, China)

Abstract; The Gaussian optics is traditionally used to calculate the focus of every element and
the distances between them in a zoom system. This design method is different from the
traditional one. All the parameters of the zoom system are achieved with mathematic software,
which solves a nonlinear equation group set up with a ray-transmission matrix of the zoom lens,
based on the theory of the matrix optics. At last, the application of matrix optics is
demonstrated in designing a zoom system of a general camera lens.
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R P w Table 5 Constructural parameters of
, Ja W optimized zoom lens mm
rP. W.,
P=W._.—u(24+ ) 7 1 559006 3.9777 ZK1| 11  5.7713 2.2898 ZK7
W:WM7;(4W+1)_’_;2(3_’_2#) (8) 2 —114.946 7 0.2 12 —8.113 3 1 ZF5
el e 30170992 3.9654 ZK9| 13 —24.2049 0.2
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o 4 4 8 r. W. 5 461.8329 1 ZF6 2.004 3
12 6 37.1252 14 |[Infinity 1.092 3
S.,=S,,=S,,=0 (9) 5.938 4 15 56.9773 1.2564 LaF2
9.141 2 16 —7.3458 0.446 6
Si11=5:,=S5,;=0 10
S (10) 778170 1 1 ZK9 | 17 —4.0082 1 BaF7
Si=S81=S5:;=0 an 8 5.3534 1.3139 18 —28.8121 1.1049 LaF2
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Table 3 Values of P..and W..

P 0.0023531534 0.297314855 —3.36558851 —34.493473
W.. —0.253787356 0.384569448 501557263 —12.7094273
Py —0.127904 0.247071 —19.3451 —173.184

P. W.

4

Table 4 Values of abberation

f=8mm 0.141 38  0.000 013 0.003 24 1.453 57 0.002 3
f=18 mm —0.027 714 0.000 021 9.640 86 15.914 9 —0.127 567
f=24mm 0.000 4 0.000 35 0.000 712 1.453 62 0.001 2
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Fig. 2 Layouts of 3*zoom when its focuses are 8 mm,

18 mm and 24 mm
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Fig. 3 MTFs of 3 zoom when focuses are 8 mm, 18 mm and

24 mm(Maxium spatial frequency is 50 lp/mm)
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