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DESIGN OF INFRARED ZOOM SYSTEM WITH 4
REFLECTIVE MIRRORS

ZHANG Ting-Cheng, LIU Li-Ping, CHANG Jun, WANG Yong-Tian
(School of Optoelectronics, Beijing Institute of Technology, Beijing 100081, China)

Abstract: A relatively simple optical method based on Seidel aberration theory was presented for the design of mechanically
compensated infrared reflective zoom systems with 4 mirrors. This research includes the study of image formation rules by a
single mirror, the concept of the mechanical compensation method in zoom systems, and the derivation of analytical formu-
lae for the Seidel aberration coefficients. The advantage of this method is that it allows the designer to achieve the initial
structure parameters of the optical system (radii of curvature and separations between mirrors, etc. ) by solving a set of Sei-
del aberration coefficient functions. Two design examples of 4-mirror zoom systems were given. The results show that the
proposed method is feasible in the design of infrared reflective zoom systems with large zoom ratios.
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Table 1 Initial structure parameters of the first system

o R K ‘ s
T
M1 -3797. 664 0 0 —1079. 858
-1007.213
1.086 -968.043
M2 —2834.650 0 1.305
1.446 1866. 404
1815.453
-0.979 1823.757
M3 -442.105 0 -1.136
-1.750 —588.244
-609.939
M4 879.392 0 —-1.050 -657.419
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Table 2 Structure parameters of the first system after opti-

mization
— 2 SV —K N ] Y
pag MEEE B mwioor [
M1 -3704.077 -0.567 0 —-1070. 004
—-1005.223
1.148 -969.257
M2 -2697.216 -0. 669 1.358
1.495 1872.735
1832.318
-0.106 1849.491
M3 —-343.377 -0.045 -0.196
-0.733 -617.921
—642.284
M4 777.581 -0.072 -1.051 -695. 423
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Table 3 Initial structure parameters of the second system
— b RS SN (i - [T
SR (mm) A A S ) PN ()
M1 -112.268 0 0 -151.218
-148.444
-2.045 -146.336
M2 50.781 0 -2.45
-2.869 258.696
259.622
-0.245 262.477
M3 -52.030 0 -0.333
-0.452 —-124.348
-128.047
M4 53.763 0 -1.267 -133.010
x4 RMUEHRE2HER
Table 4 Structure parameters of the second system after
optimization
S S S O (i N [18] .
SR (mm) A A S ) PN ()
M1 -214.773 -0.890 0 -151.970
—-147.442
-2.367 —-147.549
M2 95.763 -0.389 -2.825
-3.2925 299. 112
300. 347
-0.213 303.472
M3 -101. 216 0.257 -0.295
-0.406 -132.983
—  -136.745
M4 101.176 -0.170 -1.183 -141.764
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Fig.2 Layout and MTF of the second system
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