2015 1

ACTA PHOTONICA SINICA

Vol. 44 No. 1
January 2015

doi: 10. 3788/gzxb20154401. 0122001

O. 4“’0. 9 ;Lrn,
115 mm, 70 lp/mm ,
, 0~40C

: V476, 4

2w0=160°,

0. 45.
80%.

130033)

35 mm, 1:7.5,

8%,

:1004-4213(2015)01-0122001-6

Light Optical System Design with Wide Spectral Band, Large Field of
View for Deep Space Exploration

MENG Qing-yu, DONG Ji-hong, QU Hong-feng, WANG Wei, CAO Zhi-rui
(Changchun Institute o f Optics, Fine Mechanics and Physics, Chinese Academy of Sciences ,
Changchun 130033, China)

Abstract: A light optical system with wide bands, large field of view and lightweight was designed. The
focal length is 35 mm, F-number is 7. 5, working wavelength range is 400~900 nm, and a view angle is
60°. A complex double-Gauss construction was applied in the designed system, and spherical surfaces
were used in all lens, so that the total length could be 115 mm and minimum modulation transfer function
could be greater than 0. 45 at 70 Ip/mm. Barrel distortion and aberration vignetting were used to improve
illuminance distribution homogeneity, marking the margin field illuminance reach 80% and the image
plane illumination uniformity be 8%. This optical system has a good thermo-optical properties, can
achieve fine image quality at the working temperature range of 0 ~40 Celsius, which is suitable for the
deep space exploration.
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Table 2 Optical parameters

’

[16] ~ 60 LoQs Surfa Semi
’ L Co™vs 7X10°(SD uriace Radius/mm Thickness/mm Glass . e
number diameter

1 Infinity 6. 00 30. 00

s s . K509
2 Infinity 3. 00 29.00

K509 , . -
3 Infinity 5. 00 . 28.10
.. F SILICA
4 Infinity 1. 00 25.20
1 5 Infinity 5.00 23. 40
Table 1 Transmission of glass 6 Infinity 3,00 F SILICA 29. 80
K9/(%) K509/(%0)
Wavelength/nm 0 — 0 0‘ : 7 61.00 6.63 HLFK61 21.00
Normal Irradiation Normal Irradiation 8 18. 30 18. 30 17.75
t:)20 91.0 62.0 91.5 88 9 18. 34 6. 52 LLAFSS 13. 15
590 91.0 71.0 91.0 89.5 10 14. 30 11. 10 Y 12. 25
660 91.0 83.0 91.0 90. 5 1 1 5 1

730 91.0 83. 0 91.0 90. 5 3. 94 > 10 TF3 6.90
830 91.0 88.5 91.0 91.0 12 9. 62 2.23 5.15
) i K509 13 12. 83 1.70 H-FK61 4.70
14 45,82 2.00 4. 40

’ ’ ’ _ TF3
15 —128.5 1.48 3.90
’ 16 Infinity 1. 00 3.20

.. H-K9L
17 Infinity 0. 00 2.90
1.4 STO 2.68 2.90
4, 2, 19 —2 443. 65 3.50 TF3 4.10
y 20 14.58 4.50 5.25
H-FK61

. . 6 21 —13.1 3.76 5. 90
22 —11.85 1.57 6. 60
’ L ' 23 —19.23 0 ;2 FPZLAESZ s
( Modulation Transfer ’ ’ -
Function, MTF) 0. 45@70 Ip/ 5 B 20 ke %
unetion: : b/ : 25 36. 95 3.25 9.10
26 —106. 00 2.53 . 9. 60

ZF12
27 —44.10 1. 00 10. 00
28 —20.00 5.00 11. 30

H-ZK9B
29 —76.05 10. 063 13.90
IMA Infinity — 19. 20
>0. 8, 6, 8%.
4 . ’
Fig. 4 Optical construction —5%,
5 6
Fig.5 MTF Fig. 6 Relative illuminance
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