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A Large F/Number Cooled Infrared Optical
System Based on Warm Diaphragm

CHEN Jian-fa, ZHAO Quan, CAI Meng, REN Wei-feng, PAN Zhi-feng, WANG He-long
( Luoyang Institute of Electro-Optical Equipment, AVIC, Luoyang 471000, China)

Abstract; A large F/number (F/#) cooled infrared optical system based on warm diaphragm was
designed. The influences of thermal radiation of the warm diaphragm itself, the external environment stray
radiation and the narcissus reflection on the system performance were eliminated by optimizing the design
parameters of the warm diaphragm. The system achieved the design requirements of high thermal imaging
performance, long focal length and small volume. Performance tests and imaging results show that: the

reflective warm diaphragm will not bring significant change to the performance of the system through

reasonable optimization design, which verifies the correctness and feasibility of the design method.
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Fig.1 Warm diaphragm influence on image
plane illumination
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Fig.2 The influence of warm diaphragm radiation on
image plane illumination
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Fig.3 Background radiation entering
directly to the image plane
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Fig.4 Background radiation analysis by warm
diaphragm reflection
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Table 1 Design parameters of the optical system
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Fig.5 The normalized distribution of warm
diaphragm surface area
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Fig.6 The warm diaphragm size
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Fig.7 Warm diaphragm surface area detecied by
different points of the detector
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Fig.8 The illumination distribution on image plane
caused by warm diaphragm radiation
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Table 2 The calculation results of cold

diaphragm efficiency
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36 1 0.9999
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Fig.9 Inverse ray tracing
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Fig. 10 The illumination distribution on image
plane caused by narcissus
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Fig. 11 Optical system layout
2.3 HERETIR
LA R SR R B M BEREAT WK, DAPR A5
ABOER X RGEERERI# M, NETD 1845488 T % i
HARE9IR B R 84, NETD B 28 4k AT SRAE #OL R &

SGHRERIZ M. X T [/ —## 25, NETD 5 F 5P 07
BRIE B, SR 2% B9 B0 B TR AR o 3 A R IR
AT ], B DL BR R 4 F B3 4L 3 NETD 938
Lo 8T BERAEE BA X o, 8 O SR AR Y
BUETE, AME R TRE F RHBEIARGEK
BEETHE. MKRERA QO ERENRRE,
NETD R 77 S0, P BRI 2R 3 P o

&3 NETD WEHHE
Table 3 The test data of NETD
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