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IR optical system design of roll-elevation seeker

Sun Chiquan', Zhao Kan?, Meng Junhe?, Mu Yu®

(1. Military Representative Office of Navy in Tianjin, Tianjin 300300, China;
2. Tianjin Jinhang Institute of Technical Physics, Tianjin 300308, China)

Abstract: IR optical system of roll —elevation seeker was composed of object lens front group, turning
mirrors group and imaging rear group. The pitch frame had +90° moving range and the roll frame had
360° moving range, so that the combination of rolling and pitching enabled the optical system to realize
all over the front hemisphere field. The optical system achieved 100% cold shield efficiency. In order to
adapt to the large variation of working environment temperature, the athermal design was used, and the
formulas to realize athermal design were given. By using the technique named dummy chromatic
aberration, the best initial solution of athermal design was found quickly. For controlling the Narcissus
effect of this cooled IR optical system, the formula to compute the NITD were given, and the sensitive
surface of Narcissus effect was optimized. The design result showed that the optical system working
parameters were the effective focal length of 58 mm, field of view of 4.0°, F/# of 2.0, and the MTF of
the optical system was close to the diffraction limit when working temperature changed from —50 C to 60 C.
The narcissus effect was also controlled effectively. The optical system met the design requirements by
imaging test.
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Fig.2 IRIS-T infrared imaging seeker
[l 2 IRIS-T £L4Mif% 551 %

LR R M TS BRAR , SR TR A0 3CA8 % °F 5 19
23 2% S DR RS R/ B L 3 | LA BERL AR
PRAR R AR A C O AR SR T A A i A A
JEEH) F2 T 1), (B A7 AR RO A T A M E

ZLAME RGN MR I 51 3k L HF,
LER I % A R R B FE T 2 ROl s AR G A5
O3 Y AR RO B2 AR AT A BR A, O[] i 52 /N 25
LA £90° KRB A RGO RGET 5 A8
et FEOL AR E R At — L,
B N BRI A S
ST P B IR R A v 4, R S N R
100C, FEOL S RGAE TAE ™ LB H A 22
FEEZ W RGNEREC FI e BLL AN RS
Ve BT AN 2 S B S B
I, A ERR T 51 Sk LA O R SR
WA T I R TRABETE

SCHR T — B L T BB T AL BOR YR A
51k LA E RGBT T7 ik, IF 0“8 [
Gt RORLUEAT T ARAEE S, 2 BRI o M MR AL SE
e RGEREI R, 78 -50~60C T A i B2 i [
W AERRE £ & BEiT B T 2K

1 ZGHmRERIIERE

AT 5] K6 R G0 e Sk SRR B
S A A, Sk BRI AR, 5k
ZLAM T 51 S 0 R 0 AL BE MR L, A
LB BT W LLAMR SRR, T LAE— 2 R
FRARD TS S 5 RSB HME R, B Fils
A e v iR B (R ARl 3k B T USRS S, b |
it g Tl e ) TR, AREE S Sk B IMNEBRETH R
TE Sk BN TH E AR 85 mm ; £90° AR £f H SR G 2F
Sk BRI AR E] 180°, HIEERIE K 5

B YR ET AL, Pt Badl R8s 44
B, HoA Ry T AR BN & 3 B, e B i 2 e 3
FEPRAMME(PIHESR) I, 28 ¥ Sihi% sh s Bl R A sh 1,
eSSk B E A I A I £90° 5
AODHE 38 23 Bl 7K 5 VR ShAE (SMIESR) A | 5 Pk 5 4l
— R PEIR ShHESE Z T 360°78 3l BUA% S 40 Fn R

0204005-2



9Nk TAE

5 2 M

www.irla.cn

% 46 %

g B TRk b NAMER A Giz g, SEB H
P 1] R il A A R R

®x

it — Imaging rear
Object lens Tyrping mirrors ~ group
front group group

B 3 AN A= R A R

Fig.3 Configuration of roll—elevation optical system
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Fig.4 Influence of Narcissus
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Fig.5 Layout of optical system
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