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Optical design of near infrared fluorescence confocal laser

scanning system

Luo Gangyin, Wang Bidou,Miao Peng, Wang Lei, Wang Zhongzhou,
Qian Qing,Qian Jun

(CAS Key Lab of Bio-Medical Diagnostics,Suzhou Institute of Biomedical Engineering and
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Abstract:In order to realize the high resolution scanning for near infrared fluorescence,a laser
scanning confocal optical system was designed which worked in the near infrared region. The
lighting lens,and emission lens were realized based on simple concave lens and convex lens. The
software Zemax was used for the optical design and simulation. Simulation results shows that
the focal spot’s size of lighting lens is less than 1 pym, and the focal spot’s size is less than
40 pm at the lighting pinhole position, which meets the lighting pinhole’s requirement. The fo-
cal spot’s size is less than 10 pym at the emission pinhole position, which meets the emission
pinhole’s requirement. In addition, the cutoff frequency of the lighting lens and emission lens
meets the diffraction limit resolution requirement respectively. Therefore, it has high optical
transmission efficiency.
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Fig. 1 Principle diagram of confocal laser scanning
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Table 1 Initial structure of objective
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Fig. 4 MTF curves of initial structure
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Table 2 Optimized structure of objective
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Fig.5 3D layout and shaded model of optimized objective
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Fig. 7 Spot diagram of optimized objective
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Table 3  Structure of single convex lens
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Table 5 Optimized structure of emission lens
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Fig. 15 3D layout and shaded model of emission lens
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