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Narcissus suppression of medium-wave infrared imaging system
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Abstract: Narcissus refers to the phenomenon in an infrared system where a cooled imaging sensor can
“see” its own reflected image by the reflection of the frontal optical surfaces. Control of narcissus is one of
the important requirements in the design of the infrared imaging system. A cooled medium-wave infrared
imaging system with Cassegrain reflection structure is designed and analyzed to obtain the optical surfaces
with serious narcissus. In addition, the narcissus is reduced by Zemax, and the optimization of the system
transfer function MTF is taken into account while the narcissus is controlled. The optimized medium-wave
infrared imaging system is compared with the imaging system without narcissus suppression through NAR-
CISSUS macro (narcissus analysis macro), Tracepro modeling software and actual imaging, and it was found
that the narcissus induced equivalent temperature difference (NITD) of the detector image surface decrease from
1.0484 K to 0.1576 K. The energy and size of the narcissus spot did not show marked change during the fo-
cusing of the system. The optimized optical structure can effectively control the narcissus of the system.

Key words: Narcissus; cooled medium-wave infrared imaging system; narcissus induced equivalent temper-
ature difference
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Fig. 1 Structural diagram of a catadioptric medium-wave
infrared imaging system without narcissus suppres-
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Fig. 5 Changes of the narcissus spot in the detector image surface before and after focusing
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Fig. 6 NITD of each lens surface of the medium-wave in-

frared imaging system
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Fig. 8 Transmission structure diagram of the optimized medium-wave infrared imaging system
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Tab.4 YNI and I/IBAR values of the surfaces with ser-
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Surface S5 S18
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Structural state Max Min ANITD
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Tab. 6 Simulation results of narcissus on the detector’s image surface during focusing
Total-luminous-flux(W)

Average-intensity(W/m?)

Structural state Maximum-intensity (W/m?)
Theoretical design location 6.95x107* 4.48x10* 2.96x10°°
The focus group moves by +2 mm 6.97x107* 4.49x10* 2.97x10°¢
The focus group moves by -2 mm 6.97x107* 4.48x107* 2.96x10°°
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