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Developed on the Near-infrared Weak Optical Signal Detection Lens

ZENG Shui-sheng, WANG Min, LIU Ya-li, LAN Ming-qiang
(Key Laboratory of Optoelectronic Science and Technology for Medicine , Ministry of Education ,
College of Photonic and Electronic Engineering . Fujian Normal University , Fuzhou 350007, China)

Abstract: A weak optical signal detection lens is designed by optical design software - ZEMAX.
The optical system requires small distortion and large relative aperture, which can match with the
near-infrared CCD image sensor, in order to realize real-time, fast, high-precision detection of the
weak singlet oxygen signal. The optical system parameters are relative aperture 1 ¢ 0. 86, semi-
image high 6.3 mm,spectral range(1 250~1 290 nm) , magnification 1X, distortion<C0. 1%, and
manual focus. On the other hand, the mechanical structure of the optical system is design using
the software-Auto CAD. The symmetrical structure is used to reduce costs and independent filter
switching mechanism to facilitate the adjustment of the experiment. The detected lens
successfully collects better weak singlet oxygen signals in the research experiments.
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Table 1  Optical system design index
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Fig. 1 Layout of optical system
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Table 2 Optical system lens material and

transmittance cofficient

Transmittance

coefficient/ (%)

Lens number Lens material

Designa index Value
EFFL/mm 58
Relative aperture <1
Distortion/( %) <0. 1(all field)
Image height/mm 12.6
Magnification 1X

—=0. 3(all field)
1 250~1 590
M12X0.5

Image quality(MTF)/(lp « mm ')
Spectral range/mm

Interface
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: H-ZF52A 99. 53
H-LAF3A 99. 60

99. 55

2 H-ZF52A 0
99. 52
99. 54

3 H-LAF3A 0
99. 53
, H-LAF3A 99. 52
H-ZF2 99. 55

) H-ZF2 99. 61
7 H-LAF3A 99. 48
99. 50

6 H-LAF3A

99. 49
99. 53

7 H-ZF52A 0
99. 56
. H-LAF3A 99. 57
H-ZF52A 99. 50
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Fig. 2 Curvature and distortion
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Fig.3 MTF curves at different FOV
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Fig. 4 The assembly drawing of the optical system
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Fig. 5 Image with the detection lens in the system
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Fig. 6 Detected weak near-infrared optical

signal by the detection lens
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