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Liu Haijun Chen Xinlin Xiao Guangzong ZhouJian Luo Hui
College of Optoelectric Science and Engineering, National University of Defense Technology,
Changsha, Hunan 410073, China

Abstract In order to make up for the disadvantages of traditional CCD method and monitor particle’s position
quickly and high precisely, back-focal-plane (BFP) method is used to detect the particle’s position in an optical
trap. The basic principle of BFP method for position detection is explained, then the experimental system is built
and the target that detect the particle’s position quickly and high precisely is achieved. The experimental result
shows that the detection accuracy reaches 80 nm and the response frequency reaches 800 Hz, so it can be used
to detect the micro particle’s position in an optical trap.
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Fig.2 Scattering principle diagram
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Fig.3 Experimental system schematic diagram
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Fig.4 Experimental result under different input amplitudes when the square wave's input frequency is 0.2 Hz.
(a) Input amplitude is 0.8 pm ; (b) input amplitude is 0.3 pm ; (¢) input amplitude is 80 nm ; (d) input amplitude is 40 nm
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Table 1 Position errors under different input amplitudes

Parameter Value
Theoretical displacement / pm 0.8 0.4 0.3 0.08 0.04
Measuring displacement / pm 0.811 0.407 0.308 0.076 0.045
Measurement errors % 1.4 1.7 2.7 5 12.5
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Fig.5 Experimental result under different input frequencies when the square wave's input voltage is 1 V. (a) Input
frequency is 20 Hz; (b) input frequency is 100 Hz; (¢) input frequency is 800 Hz; (d) input frequency is 1 kHz
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