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Abstract: A conformal optical system operating at infrared wavelength is designed and whole design

solution is presented. The conformal optical system which is discentered and tilted needs two parameters to
describe itself through field of regard (FOR) and field of view (FOV). With variation of both fields, the
system has dynamically varied characteristics in content of aberrations and the system’s design becomes

more difficult. Finally a whole design solution is presented in which an optical structure is based on extended

Wassermann-Wolf surfaces, and estimating model of aberrations is also constructed by real raytracing and

Zernike polynomials. An demonstrated example is illustrated and a fine image quality is obtained over full

FOV.
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Fig.1 Schematic diagram of conformal optical system
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Fig.3 Layout of optical system for continued

two Wassermann-Wolf surfaces
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Fig.2 Schematic diagram of optical system for Wassermann-Wolf surfaces
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Fig.4 Plot of Wassermann-Wolf surface fitting error
3 it

ASCR e BAE 7 Nt LB e R 48, HAR
MO 1) BRI, HEE S VE T RO IT R
gk, Bah, RIBLERGAMIGE; 2) B RRHA
SUEREARAE R A T, AT, Rl e &
GBHmER 1, RKREEEmE 5 &R,

R OB FRATESH

Table 1 Typical parameters of conformal system

Parameters Value or type

Outer surface of dome Ellipsoidal surface
Material of dome ZnS

Thickness of dome 5 mm (Equal thickness)

Fineness ratio 1.0
Diameter of dome 160 mm
Spectral range 3~5um
FOV +1°
FOR +27°
Aperture 30 mm
F/# in image space 1.5
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Fig.5 Layout of conformal optical system structure
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Table 2 Polynomial fitting coefficients and error for aberration in tangential plane

Configuration Entrance pupil(normalized) SA/um sc2 sc4 Error
7 e 127.8879 —1432124  eeenes
0.8 22.7421 0.4464
0.9 8.2841 1.3435
1.0 —14.4779 —0.8466
8 e 145.9675 —103.4052  eeeees
0.8 52.5673 —1.5029
0.9 51.5268 —1.1373
1.0 41.2439 1.3184
9 e, 181.5263 —095.5906  eeeees
0.8 79.1958 —2.1766
0.9 86.3032 —1.9898
1.0 83.8590 2.0676
10 e 176.5213 —50.6578  eeeees
0.8 93.6241 —1.3999
0.9 111.1552 —1.4096
1.0 124.4720 1.3916

L, 74 84 94 10 4K HARHS 182, 21°,
24°, 27° 0.8+ 0.9 1.0 7 HARE I N 2425
SA fREERZE, W7 hum; sc2. sc4 M« 2 X, 4
A B8 Error AILGRZE . WE AR AT LA 2
% H AR Bk 22 N A2 1) A 5 0L, 38 ] LA H
TN B se2 M 128 HnE 177, MR scd N —
143 TFE2—51. XUt R Hbrtidg R0 5 2 D)
Bz ¥, KHRWSYIg S SPGB n T
fiir o A0 R BLG R EE LA R £ 5 N BIVR ok £
S H AR — 0 il . a4 2 iih
LR L, TERA H I P 5 22 o 3L
A ZE AT A BT

Zernike 2 I AR I N S R 6 2608 AR T R L
S, fEwE Mtk R, NARE A . i
il REMNZIG, REEENS BRI NRE T
BUFR R R . B 6 N Zernike AL Z5. Z8. Z9

b H AR 2L e, DAERR A Zernike 2 1T AR L
HUE, BAAAR A Hbstils . MBIt LUE , BRk2E.
HERGEHNT 0.5, WHEHIAREKIE. Ka
ME T AT LA RI5 18, RGBT R AR H AR
i A 2 v T

e — =

— 29

| 1 1 = I [l
> == e — 27

Field of Regard( )

}

T DUS 8T °G] 30 S)USTOTIIE0d ayTuiaf

Kl 6 Zernike % Z5. Z8. Z9 B Hbstil &k £k
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