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Design of wide spectrum low-light-level collimating lens

GUO Cheng, WANG Gao-ming, ZHANG Liang-liang, YANG Zhi-wen
(College of Optoelectronic Engineering, Changchun University of Science

and Technology, Changchun 130022, China)

Abstract: The optical design of wide spectrum WFOV LLL collimating lens and the structure of
lens set are introduced. The correction of the secondary spectrum of the WFOV LLL collimating
lens are described emphatically. According to the primary aberration theory, the initial structure
parameters of the system were solved. A design of a lens, whose operating wavelength is (0. 486
~ 0. 863)pum, full field-of-view angle is and relative aperture is 1 : 7. 85, is presented on the
basis of the theoretical calculation and the optimization of optical design software ZEMAX. The
MTF of the lens, which is composed of five spherical lenses and one asphere lens, is better than
0. 8 at the spatial frequency of 20 Ip/mm. The design makes the secondary spectrum of the lens
to be at 0. 01 mm and other aberrations also met the requirement of the application.
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Table 1 Refractive indices, P and v of three glasses [T s
12
486 nm 656 nm 863 nm
TF3 1.622 1 1.608 2 1.600 6 0.646 5 44.077 6 1
LaK2 1.701 0 1.688 3 1.681 3 0.644 7 54.554 1 Fig. 1 Structure of collimating lens
ZF3 1.7346 1.710 4 1.6985 0.670 3 29.492 1
. . 2
N N , N ZEMAX
E s 0.01 mm, 0.5 mm,
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s =1 R Table 2 Structural parameters of collimating lens
N Surf Radius Thickness Glass
. ’ 1 146. 89 15.10 LAK2
\ 2 2 —189. 67 o
3 —176. 20
’ 9. 60 TF3
4 —180. 30
. o 4. 40
5 87.498
s 7.40 ZF3
6 79. 983
1 ’ ° STO Infinity 1000
i) 8 —81.283 10.00
Ak, . 9 9 —81. 658 ; 1112 ZE3
3 ) A, 10 —132.74 10' 00 -
» .
11 302. 00 3
2 , 2. 00
12 296. 50
14.10 LAK?2
° ’ 13 —154. 88
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Fig. 4 Curves of MTF
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Fig. 5 Mechanical structure of lens assembly
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