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Development of Spaceborne Wide-angle Aerosol Imager with
Low-distortion and Uniform Image Surface
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Changchun 130033, China)

Abstract: In order to meet the urgent requirements of space remote sensing, a spaceborne wide-
angle aerosol imager prototype with low-distortion and uniform image surface is designed. The
illuminance distribution on image plane is improved by using effective aberration vignetting
resulted from stop aberration,and the problem of non-uniform illuminance on the image plane of
wide-angle optical system. The distortion is corrected by choosing appropriate optical structure.
The optical elements are all spherical face, so it is easy to fabricate and test. The central
wavelength is 670 nm, wavelength band is 20 nm, and full field of view is 72°, the relative
aperture is 1 ¢ 3. 6, and the focal length is 20 mm. Experiments show that the entrance pupil size
is 5.6 mm, the relative illuminance of edge field of view is 95. 6%, the MTF of on-axis FOV is
more than 0. 61@36 lp/mm, the MTF of off-axis FOV is more than 0. 58 @36 lp/mm, and the
maximum distortion is —1.95%, , which satisfies the pre-designed requirement. Its structure is
compact, and feasible for applying in space remote sensing.
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Fig. 1 Principle chart of aerosol imager working
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Table 1 Specifications of aerosol imager optical system

S.

L (D7, (D7) A (4

Specification Value
Spectral range/pm 0. 673 (bandwidth 20nm)
Bandwith /nm 20
Field of view (FOV) /(%) 72
Focal length of system/mm 20
Entrance diameter/mm 5.6
Relative aperture 1:3.6
Detector array size/pixel 2 098 X3
Detector pixel size/pm 14X 14
Distortion <3%
Illuminance ratio of edge and
=90%
central FOV
MTF@36 lp/mm =0.5

2 T RKBERERNLAZ T

AR IR A 0 72° AR AR L 4 IR
7 B AR AR BR X SY P 42, 8040, AN 4 T R
FE 3 AP KT 90 06 4 b BE5R o PR I 22 e ke ] 42
1 15 AT RS 249 2 1 1) AL

R BE PG 2 S LT R TOE BT SR A DR O
i B e R T TR RE 2 ST B R A R R R A
IFRE2A R G RE A R/ M TR R SER AR
XL T M ELREAR T s Rk K LU £
TIE 5 45 R PR AT TR W A 0 R 37 0 s AR A S
s 45 A 7 e 0 T R 8 Py 3 S 0L BBURS: T — RE I RICR
(ELX R 7 3502 5 AU IR AR e 22 ) SR A
TIE.

AR SCHR M O R B 22 7 A i 5 22 i R AR
{5 ThT H 2 1149 25 53 P AN 2 W W 248 PR A T & T ) 3 A2

J AR R IR A I A3 S A5 v AR W A ) R

XEF /NG RGO RAR BN A
8. Ot MR 22 B L i 1) 3 RS A ORI
XEF R 62 R S8 G RAR 22 HOK L il b i
DI ROXT IV PR A RS 5 R R /N -5 3 0 G TGS L 114 A
AN L WD PO R AR 22 7T AR Rt

1 9 2 1 2
szgslp(‘/]“ +§2)“ +?Sllp(7y+§5)(7f +§2)+
S (620" - (S-S G )

(5 2+ 5 S0, Oy (57 +2) (5)

A Sy, Sy Sy S, H S, 7350 R G I BR 22 G TR
B2 DG RGR B OB b RO BRI AS. 5. ¢ O ) T
AeBR sy 2 ROE TR AR AR K (5) X 9 A ¢ o BIAR
o't R 2 ol JLART 45 2 . 7 RIS B ot i -5 B ARG BRR 19
ZE 5.

nu, (TA) (= = (

an’ :l 3 é 2
877 )C:() 4 SI])77 + 2 SHp7] y+

s 1 , ,
Sy ny- +?(SIH}) +Sivp) (y*+ 2 )7]+

%Svp<y2+z2>y (6)
— aWp :i 2 <
’”‘p(TA{): 07< a§ )ZZO 2 SIP’] z+5111p77yz+

%Svp(szrzz)z 7

M6 AT R LUE H 720 9000 IR 15 22
X e 2 A5 T B B ) R A B A Ot R
Sy FEPRIES F 0 ORI S0 6 RS 7836 £L A2 % )
25T S Bl AP AL A TR AR S, R T L
AR A 1T A R AR S, 25 B B BRR 22 1
LR S P A5 T R R W] R

E'(w) :E/o%cos'1 w (8)
D0

A B S b A it 45w B AR SOl i 51K R
14 6 R 15 22 » I Al S0 016 3R 70 T FL AR D' R 2 A7 3K
18 22 ¥ R S0 B i FEURE A9 2 23 1 AR AR BT
U B AR J5 36 b 8 6L RIS L7 10 &=
ek R 1 AL AR R A O

Wy 75 Jeg A il 5 22 L TR G 7 5 A R S e B SR
o 235 A SR S R 7 X R 45 A ) R il b AT 3 2 Y
KX FRAE AL, FIH ZEMAX-EE 62 B Jof Xt )™
AT BRI A AT T BT, 3 2 0 I IR
MALHY e 45t 2



44 T IR A o A58 o L A 2 {5 T AR W A2 =  JE A 00 A3 Fy 0T 459

R2 SERREUMEZENSE

Table 2 Optical parameters of aerosol imager

Surface number Radius/mm Thickness/mm Glass
Object Infinity Infinity

1 99.9 17 F_SILICA
2 Infinity 0.5
3 103. 888 6.13 LaK2
4 25.1 11.77
5 34.59 9.53 H-ZF52A
6 198 0.5
7 31.62 5 H-LaK52
8 10.79 6.5
9 Infinity 11. 87 H-ZF52A
10 38.117 1.5

Stop Infinity 0.56

12 47,4 14..81 H-LaK52
13 —25.5 0.5

14 Infinity 6. 36 H-ZF52A
15 37.995 2.46

16 63. 24 11 H-BaK4
17 —33. 766 1.43

18 61.528 12 H-LaK52
19 —131.4 2

20 Infinity 6 F_SILICA
21 Infinity 21.829

23 Infinity 0.8 F_SILICA
24 Infinity 2

Image Infinity
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