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Abstract:

In order to stabilize the optical performance influenced by the temperature changes,an optical
seeker with conformal dome on the basis of the passive optical athermallization method is
discussed. Reasonable materials are chosen correctly according to athermal equations. The
hybrid refractive-diffractive configuration is introduced for the design of athermal optical system
design.Ellipsoidal conformal dome could optimize the aerodynamic performance and reduce the
heating of the missile dome.missile dome heating. Inverted telephoto triplet is helpful to
acquire short focal length and wide FOV. It is shown that an optical system with +90°
unvignetted FOR, F/2, 100% cold stop efficiency was present. A back focal length of 22.8 mm is
large enough for the cooled detector, and also MTF are higher than 0.4 at the spatial frequency
of 15 Ip/mm across the entire field with the working wavelength at 3—5 um. The specifications
can satisfy the requirements of precise seeker, which can ensure the compact design of the
system.

Keywords: Wide FOV Athermalization design Hybrid refractive/diffractive IR Conformal
optics
Yok 3 2012-09-20 &[0l F 3 2012-11-16 B 45 kit & i H 3

DOI: 10.3788/gzxb20134204.0462
A TH :

% AR R 4:(No.60977001) % )

T AR
1 i :

22 30K -



[1] MENG Qing-chao, PAN Guo-qing, ZHANG Yun-giang, et al. Design of athermalizing infrared
optical system

[3]. Infrared and Laser Engineering, 2008, 37: 723-727. &P, W E K, 5Kz, 2. a4 RANT
E YA ATy

[J]. 44536, 2008,37:723-727.

[2] SHEN Hong-hai, WANG Guo-hua, DING Jing-wei, et al. Application of active athermal
compensation to airborne IR optical systems

[J]. Optics and Precision Engineering, 2010, 18(3): 593-601. vk, FHEM%, T &4, &. Lt
PALEARIEW LA RGN

[3]. Je2&kE% TR, 2010,18(3): 593-601.

[3] CHEN Xiao, YANG Jian-feng, MA Xiao-long, et al. Athermalization design of wide temperature
range for hybrid refractive diffractive objective in 8-12 pm

[J1. Acta Optica Sinica, 2010, 30(7): 2089-2092. [4¥f, Mg, D/ ik, 55, 8-12 uymIT-fiiiR S W/ 5
TR B

[9]. Je222541, 2010,30(7):2089-2092. cresd™

[4] BOWEN G P, BEHRMANN, JOHN P. Influence of temperature on diffracttive lens performance
[J]. Applied Optics, 1993, 32(14): 2483-2489, tres™'

[5] THOMAS H J. Thermal effects in optical systems
[J]- Optical Engineering, 1981, 20(2):156-160.

[6] RIEDL M.J. Optical design fundamentals for infrared systems
[M]. 2nd Ed. Washington.SPIE Press, 2001: 133.

[7] YANG Fei, MING Ming, WANG Fu-guo, et al. Infunence of thermal diversification to opto-
mechanical system of 1.23m telescope

[J]. Acta Photonica Sinica, 2012, 41(1): 26-30. # &, W4, F&EHE, SSEERM1.23 mEREGEIH RS
52

[J].0tT244#,2012,41(1): 26-30.

[8] YANG Le, SUN Qiang, WANG Jian, et al. Athermalization for mid-wave infrared scene
projector optical system

[J]. Acta Photonica Sinica, 2011, 40(10): 1521-1525. # 5, P, FAg, 2% i 20 /Mt B B8 0% R Gl
K it

[9].06 7244R,2011,40(10): 1521-1525. eres™f

[9] RAYCES J L, LAN L. Thermal compensation of infrared achromatic objectives with three
optical materials
[C]. SPIE, 1990, 1354: 752-759.

[10] LIU Lin, SHEN Wei-min, ZHOU Jian-kang. Design on athermaled middle wavelength infrared
optical system with large relative aperture

[J]. Chinese Journal of Lasers, 2010, 37(3): 675-679. xI#k, Yk R, R il 20 o KA FLAR T $2s
e RGEM et

[3]1. P E#EOE, 2010,37(3):675-679.

[11] SUN Jin-xia, LIU Jian-zhuo, SUN Qiang, et al. Athermal design for hybrid
refractive/diffractive conformal optical system

[J]. Optics and Precision Engineering, 2010, 18(4): 792-797. Fh &85, XIH 5 MR, 2% . FT/ATIR AW =
e R gt

[J1. Je22kEa32 TFE 2010,18(4):792-797.



[12] GAO Hong-yun, CHEN Meng-wei, YANG Ying-ping, et al. Novel long wavelength infrared
diffractive/Refractive athermal optical system
[J]. Acta Photonica Sinica, 2010, 39(12): 2143-2146. iyt 2, BRAE 25 4 N F, 28 R KL AMTRTIR G

[9]. % 244, 2010,39(12): 2143-2146. crosd™

[13] JIA Yong-dan, FU Yue-gang, LIU Zhi-ying, et al. Design of cual-FOV athermal optical system
for infrared dual-color

[J]. Acta Photonica Sinica, 2012, (6): 638-641. Bt fTERNI, XIRE, 2. B/ RO a s #2262
RYG vt

[J]. Y6124k, 2012,(6): 638-641.

[14] LIU Qiang, HE Xin, ZHANG Feng, et al. Calculation and control of adhesive layer in reflector
athermal mount

[J]. Optics and precision Engineering, 2012, 20(10): 2229-2236. X358, i Jik, #1645 . 52 548 6 PR e v i
J2 5 LTS K

[3]. 62K 1.F%,2012,20(10) : 2229-2236.

[15] XU Jie, JIANG Shanping, YANG Linhua, et al. Digital photogrammetry for thermal
deformation of satellite structures in normal environment
[J]. Optics and precision Engineering, 2012, 20(12): 2667-2673. VFA, #1111 bk, 2 DR 4 H1FH Ik
PARTE R HC - B
[9].062E46% T FL,2012,20(12) : 2667-2673. cress™
AT e AL S
1. SEREE TR M s L0 A IR A 20 5 1 G W - P v 46 Dl e S A S ME R RO 9T [9] D6 724,
2004,33(9): 1140-1143
2. T B2 VRSO TRAF N SR S g2 SO A0 Al T A FLm A 2R aE 5[], Ot +4%4k, 2005,34
(3): 390-394

- BUKFE, AHERNI, X, &R IS G ANEATE G R G vt [J]. 6 TAER, 2012,(6): 638-641
4. BRAR, SKAAE, 8, XSG, KT 280 LLAMBOG IR S0 s a0 G R DT ST [3]. D727,
2012,(6): 678-683
5. FAKHE, BREF, EEEE o, Wil 2275 iﬁﬁﬁﬁ.%ﬁﬂGeSez—ln28e3—Aglfﬁﬁ%‘ﬁﬁEﬁﬁﬁ[‘J]. TR,
2012,(6): 718-722
6. IMEER, WK, Fhit AH A B TR LR R R O[], TRk, 2012,41(7): 757-761
7. BREARING; XU A TR AU VR 3 IR AL MR G SR A T I RIESE [9]. 06 17474k, 2006,35(3): 408-412
8. ZE8, R, ERME T B TR IAG VAN B & Y Sl 55 /8 B ARSI [I]. 67244, 2011,40(3): 476-482
9. MR EEUE BH =% Yukari Tanikawa Yukio Yamada. i £LAME S 62 M7 % SIS [9]. D6 T2
%, 2007,36(6): 1142-1146
10. #h% FHEY RIF BNUE.EE8~12 umikBA/ATR G WU B R AR 6 RGBT [I]. J6 T2,
2007,36(5): 886-889
11, SR R EE B S LRI ZLAMRE R PE[D]. OB T4k, 2011,40(2): 289-294
12, TR KUK EAE FRSUFE IR W) 25 0 B 2 2 S BRI Ml D6 2P [J]. Ot 1274k, 2007,36(6): 1040-1043
13. WHIEE B BRR & &R A R4 RIS A FLAR/K T £ -HESE W B M it [9]. Db 144k, 2009,38
(4): 891-895
14. VR TEEYT HEF L TIRBOR A AT IR G IREARNL A D) ok 7244, 2009,38(5): 1122-1125

15, 30 FIDG: £ BREEEROEE RE B 5090, )6 72441, 2006,35(11): 1766-1769

SCERPFR GRIER A SEAT 0T A 6 AR RS EART RN A PR A A AR AT )

KA || A | |

mﬁg | LN | 0488




7 vk

Copyrigh[i 2008 by 1224



