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Design of infrared dual band optical system based

on anti-laser detection
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Abstract: Aiming at the threat of laser active detection technology to electro-optical devices, a method
using photosensitive surface inclined design to reduce the laser echo energy was proposed, so as to
improve the system performance of anti-laser detection. A middle and long wave dual band infrared anti-
laser detection optical system was designed whose photosensitive surface inclined 5°. The aberration of
the photosensitive surface was corrected by using the free-form surface. The designed system operating
band was 3—-5 pum, 8-12 pum. The field angle was +2.4°, the number of F was 2. This result shows that
the transmission function of the two bands is higher than 0.38 at the frequency of 17 Ip/mm of Nyquist,
which satisfies the requirement of imaging quality of infrared system. Then, through the anti-chase track
analysis, the detection distance of the system is effectively reduced.
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Fig.1 Schematic of anti-laser active detection
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Fig.2 Schematic diagram of free-form surface correction system
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Tab.2 System structure parameters table

Radius/mm Thickness/mm Glass
269.527 8.671 GERMANIUM
415.672 90.488

69.501 6.864 GERMANIUM
74.055 0.381
29.670 4.681 ZNS_BROAD
INFINITY 9.904
—-48.820 100.536
—39.340 4.110 GERMANIUM
18.659 0.500
28.339 7.865 ZNS_BROAD
INFINITY 19.132
INFINITY 0.820 GERMANIUM
INFINITY 0.272
INFINITY 0.191 GERMANIUM
INFINITY
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Tab.3 Free-form surface coefficient
XY, Xo¥) XoY, XY XoYs XsY, XoY) XY, XoYs XY,
6.86E-005 —7.58E—004 -0.015 0.02E-008 -0.017 0 0.016 5.653E—003  6.797E-003 0.013
X:Y, X,Y, XY, XoY, XY, XY, X;Y, X,Y; XY, X\Y;
—5.83E—008 0.040 —4.679E-007 0.022 2.454E—005 0.016 4.122E-006 -2.397E—-003 5.405E—007 1.476E—004
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Tab.4 Cold reflection coefficient

No. MWIR YNI LWIR YNI
1 2.193 54 2.299 24
2 -1.02579 -1.057 88
3 1.618 35 1.728 70
4 3.434 46 3.660 55
5 —-0.136 36 -0.11715
6 3.321 92 3.549 79
7 -1.771 84 -1.85795
8 0.148 64 0.175 00
9 —1.746 05 -1.69597
10 3.953 88 3.964 38
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