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Dynamic Patterning of Microparticles via Surface Plasmon Excitation

Zhang Bingxin Chen Shufen Fu Lei
(School of Optoelectronics, Beijing Institute of Technology, Beijing 100081, China)

Zou Zhengfeng Meng Yanbin

Abstract Optical manipulation based on surface plasmon excitation has recently attracted significant interest for its
low energy consumption and simple installation. Surface plasmon field is excited with Kretschmann prism coupling
scheme and effective trapping of 10.8 pm diameter polystyrene beads is realized. By modulating the incident laser
pattern with a micro-aperture array, microparticles are massively dynamic patterned on a homogeneous gold thin
film. A 20 mW He-Ne laser is used in the experiment as the light source. The applied power intensity is tens of times
weaker than that of laser tweezers. Owing to its advantages such as low cost, flexible manipulation ability and low
power consumption, the trapping method can be used to the manipulation of living cells and DNAs in medical
treatments.
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Fig. 3 Manipulation of Polystyrene beads via SPF excitation. (a) Distribution of micro-beads without laser shining;

(b) micro-beads gather together around the incident laser area after 3 min excitation of SPF
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Fig. 4 Dynamic patterning of Polystyrene beads. (a) Modulated laser pattern; (b) distribution of micro-beads without laser

shining; (c¢) micro-beads move towards the incident laser pattern areas after 5 min excitation of surface plasmon

fields; (d) distribution pattern of micro-beads after 10 min exciation
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Fig. 1 (a) Schematic setup of the fiber laser; (b) pulse train of the seeder; (c) average output power of the fiber laser;

(d) autocorrelation trace of the laser pulse
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