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Abstract: An optical system for a multi-target infrared compounded simulator applicable to 1—3 pm
and 3—5 pm is designed based on the transmission compounded projection and micorlens array expan-
ding. The disturbance optical path of the simulator adopts transmission compounded projection and u-
ses a micorlens array as the beam expander. To allow the target/disturbance generator to share the
same optical path, an afocal system and a back focal lens group are combined and a coupling plane mir-
ror is inserted in the collimation light besides. Moreover, the target optical system, disturbance opti-
cal system and the main projection optical system are optimized respectively, then the whole system is
optimized further. The designed system contains an entrance pupil distance of 200 mm, field of view
of £4°, and the Modulation Transfer Function(MTF) no less than 0. 6 at 20 lp/mm, approaching the
diffraction limit. Finally, the measured data of assembled optical system is analyzed and it shows its

MTF to be greater than 0. 3 at 20 lp/mm. The infrared optical system satisfies application require-
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ments completely and has been applied to a novel infrared simulator for providing reference for design

of the infrared simulation systems

Key words: infrared target simulator; microlens array; simulation optical system; optical design;

multi-target
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Fig. 1 Principle diagram of optical system
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Fig. 2 Vertical diagram of disturbance optical system
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Fig.4 Sectional diagram of microlens array unit
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Fig. 5 Schematic diagram of target optical system
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Fig. 6 Schematic diagram of disturbance optical system

Fig. 7 Schematic diagram of projection optical system
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Fig. 8 Schematic diagram of target optical path
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Fig. 9 Schematic diagram of disturbance optical path
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Fig. 10 Schematic diagram of optical system
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Tab.1 MTF values of optical system
W35 MTF Wi/ (lp « mm ")
0 5 10 15 20
—0.002 4° T4 1.000 0.935 0.845 0.758 0. 684
(0.000%) PR 1.000 0.940 0.861 0.782 0.721
—2.000 2°  F4 1.000 0.921 0.804 0.689 0.602
(—2.000° L& 1.000 0.939 0.840 0.757 0.668
1.999 8° T 1,000 0.934 0.829 0.717 0.621
(2.000%) P 1.000 0.946 0.869 0.790 0.704
—3.9999°  F4 1.000 0.883 0.739 0.609 0.495
(—4.000°  PRK  1.000 0.930 0.821 0.718 0.612
3.999 6° F4 1.000 0.839 0.692 0.522 0.398
(4.000%) R 1.000 0.930 0.821 0.715 0.603
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