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A Single Aspheric Collimating Lens of the Laser Proximity Fuze

Zhang Xiangjin Gan Lin Feng Ying
(ZNDY of Ministerial Key Laboratory, Nanjing University of Science and Technology .
Nangjing . Jiangsw 210094, China)

Abstract This paper investigates the problems of the large beam divergence angle and the short detection range in
the launch system of laser proximity fuze. By analyzing the semiconductor lasers’ characteristics of the optical field
and the characteristics of laser's far-field divergence angle, according to aspheric optical design theory, single
aspheric collimation lens is designed by using Zemax. The simulation results indicate that the laser beam divergences
are compressed to 5 mrad and 2 mrad respectively. The quality of the beam shaping increases effectively, and the
emission beam divergence angle is reduced as well as the system range is improved.
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Fig. 1 Light field distribution of elliptical Gaussian

beam from semiconductor laser
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Fig. 3 Transmitter module structure
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Fig. 4 Spot diagrams of the transmitter module
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Fig. 5 Aberration maps of the transmitter module
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Fig. 6 Two-dimensional far-field spot. (a) Before collimating; (b) after collimating
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Fig. 7 Cross section diagram of the far field spot. (a) Before collimating; (b) after collimating
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Table 1 Aberration of the aspheric collimation lens

Surface Sapb};er?acfel!iy Coma Astigmatism cuf\i‘zll(ljlre Distortion Ax;ﬂei:?i?r?tic chror’rl;;ilircls:ligiation
1 —0. 040840 0.003484 —0. 000006 0.000141 0. 000003 0. 000000 0. 000000
STO 0.068940 —0.003705 0.000199 0.000020 —0.000012 0 0
IMA 0 0 0 0 0 0 0
TOT 0.028100 —0.000221 0.000193 0.000162 —0.000009 0 0

A2 2R AT R G AR T A B RO S e
S SR BRSINIR 5 1) A2 5 16) #49  BCAA 239
20, = 2 mrad
20, = 5 mrad

(13)

5 4 b

JGAE A LA R B AR AR BR DG 22
FOB 5 2 RO A% 5 BRI BTt A A A
F 8 PR AR BRI E B2 B . R OGO 43 ) B
JE45 %2 5 mrad F1 2 mrad, & 4014 5 25 %00k,
JETE A5 L R IR 1A GE R TR B R K AR
Peahty gin B gs s ROF /N B sl s A e & 7
RE 1 FI 38 L R Ge A B g AR DK 32

2 £ X #

1 Guo Jing, Zhang He, Zhang Xiangjin e al.. Avalanche
photodiode detecting technology for laser fuze[J]. Journal of
Detection and Control , 2010, 32(1). 77~79
5w, ik W, REEA L BOBTIHE T AR bR L],
M 5 428 F 4. 2010, 32(1): 77~79

2 Wang De, Li Xueqian. New progress in semiconductor lasers and
their applications[ ] ]. Optics and Precision Engineering , 2001,
9(3): 279~283
£, BT R RO AR Y OB HE R BN T Bk T .
S HEE TAZ, 2001, 9(3): 279~ 283

3 Ding Zhizhong, Wang Keyi, Zhan Zhenxian. Application of
aspherical liquid lens in laser diode beam shaping[J]. Infrared
and Laser Engineering , 2010, 39(4): 623~626
TR, Bk, A2 0. AERmRH BB LD L ai I iy
BN, 4osh 5ok T4, 2010, 39(4): 623~626

4 Zhang Le. Study on Emitting and Receiving Optical Systems of
Lidar [ D ]. Changsha:
Technology, 2004
KR, BOLE R RS AEELOLY RENRID]. Kb ERF
FHARKF:, 2004

National University of Defense

5 Li Ji, Zhang Yi, Qi June al.. Application of DDS technology in
the digital phase range finder[J]. Chinese Journal of Electronics ,
2003, 20(2): 213~217
s &, ak B, O 12 4. DDS B AR 7E K5 8O AR A I R A
PRI, FF &5 F 4, 2003, 20(2): 213~217

Ji Tiegang. Penetrators with Cross-Linking Based on Laser

o

Information Given Fuzing Control Technology [ D]. Nanjing:
Nanjing University of Science and Technology, 2005

ZLRRN. T OGAR B AR Y 2F BT A R R R 4 1 R T 5
[D]. mat: mat TR, 2005

Lt Xiaoling. Study on the Receiver of Semiconductor Laser

-

Range Finder[D]. Changchun: Changchun University of Science
and Technology. 2006

B, EREBOCMEZIKREMR[(D]. K&E: REETK
2, 2006

Yang Shengjie. Design of object lens for helmet-mounted night

oo

vision goggles with high-order plastic aspherical surfaces[]].
Electronics Optics & Control , 2009, 16(1): 80~83

B, A YR R R Y Sk A RO R MM BT ) Rk
5 424), 2009, 16(1): 80~83

X. Q. Zhou, N. K. Bryan, K. S. Seong. Single aspherical lens
for deastigmatism, collimation, and circularization of a laser beam
[J1. Appl. Opt., 2000, 39(7); 1148~1151

10 Yu Xiuying, Wang Jiang, Jiang Yong et al.. Aspheric collimating

©

and shaping element design for diode laser range finders[ ] ].
Electronics Optics & Control , 2009, 16(5); 71~73
MY, EOUL, 2 B & R SAEOEI EEALAERR O H Y
JCPFIIITIT]. k5, 2009, 16(5): 7T1~73

11 Gou Zhiyong, Wang Jiang, Wang Chu. The summary of aspheric
optical design technology[J]. Laser Journal, 2006, 27(3): 1~2
AEH. £ O, O AERREDRF BT EARGRIT]. ok &
&, 2006, 27(3): 1~2

12 Gou Zhiyong, Wang Jiang, Wang Lei. Diffraction-limited
aspheric collimation lens[J]. Journal of Applied Optics, 2006,
27(6): 528~530
AEH. £ L, £ & MEWRRAEREREER] Ak
., 2006, 27(6): 528~530

13 Hao Peiming, Yuan Liyin, Li Kexin. The design and
development of pairs of non-spherical lens [ J]. Jowrnal of
Applied Optics, 2007, 28(4); 111~114
AU SR STAR . ZEREL AR BR T B SRR SRERILT]. 2R
K, 2007, 28(4); 111~114

EERRE: R4

$216002-5



