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Abstract Due to the high sensitivity and real-time detection, surface plasmon resonance microscopy (SPRM) has been
widely used in nano-detection, biomedicine, and environmental monitoring. As the evanescence wave propagates along
the interface, a special point spread function of SPRM is formed, from which rich information of the analyte can be
retrieved. However, the defocus can affect the imaging pattern, which hinders the acquisition of accurate analyte
information. As a result, the quantitative study on the effect of defocus on SPRM is crucial. This study quantitatively
analyzes the effect of defocus on SPRM both theoretically and experimentally, and realizes the SPRM imaging of single
polystyrene nanoparticles. The proposed method can be used to rapidly judge the defocus status of SPRM, retrieve the
accurate defocus displacement to achieve fast re-focusing, and improve the SPRM performance in long-term observation.
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Fig. 2 Simulation result and schematic diagram of imaging system. (a) Simulation result of near-field distribution of SPPs at Au-air

interface; (b) schematic diagram of SPRM 4fimaging system
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Fig. 3 Simulation results of SPRM under different defocus
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