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Optical Structure Design of Handheld Soil Heavy Metal Detector Based on LIBS
Wang Yin, Zhao Nanjing, Ma Mingjun, Wang Chunlong, YuYang, Meng Deshuo,
Zhang Dahai, Hu Li, Zhang Yujun, Liu Jianguo, Liu Wenging
(Key Laboratory of Environmental Optics and Technology , Anhui Institute of Optics and Fine Mechanics,
Chinese Academy of Sciences ,Hefei, Anhui 230031, China)

Abstract Today, soil heavy metal pollution is serious. It’s necessary to design a handheld, field and in-situ soil heavy metal
detector. A lens is used to focus the laser beam on the sample. A paraboloidal mirror and a separate lens group are used to collect the
plasma optical signal into the optical fiber. A paraboloidal mirror and a gluing lens group are used to image the target point to the
matglass. The size of the light spot on the sample is suitable; the coupling efficency of the light which is collected into the optical
fiber is high and the numetical aperture of the light satisfies the requirement of the selected fiber; the target point is imaged clearly to
the matglass; the length, width and height of the whole optical system are separately less than 30cm, 25cm and 10cm, and therefore
the system is compact, small-sized and easy to carry. The result shows that the system is suitable for non-contact, field and in-situ
soil heavy metal detection.
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Tab.1 Converging lens design results (unit: mm)
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Tab.3 Gluing lens group design results (unit: mm)
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