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Influencing Factors and Improved Methods of Spatial Resolution of
Focused Refractive Index Microscopy Imaging System
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" Institute of Modern Optics, Nankai University, Tianjin 300071, China;
* Tianjin Union Medical Centre, Tianjin 300121, China

Abstract In order to improve the spatial resolution of the imaging system, the influence mechanisms of the focal
spot size and envelope shape in the focused refractive index microscopy imaging system on the spatial resolution are
analyzed, and a method for improving the imaging spatial resolution through a numerical deconvolution algorithm is
proposed. First, the spatial field distribution of the focused generalized cylindrical vector beam is analyzed, and then
the difference between the influence of this beam and the ideal slim beam on the spatial resolution during the
refractive index microscopic imaging process is compared. By measuring PS (Polystyrene) spheres with known
refractive index and shape, the point spread function of the system under the experimental conditions is obtained.
The deconvolution algorithm is used to reconstruct other sample images to obtain experimental results closer to the
real situation. The results show that this method has a significant effect on improving the imaging quality and spatial
resolution of the system.
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Fig. 1 Polarization selective absorption properties of graphene under total internal reflection conditions. (a) Schematic of

sandwich structure containing graphene; (b) reflectivity curves of TE polarized light and TM polarized light
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Fig. 2 45° generalized column vector incident light focusing. (a) Polarization schematic diagram; (b) intensity of
longitudinal electric field component; (c) intensity of radial electric field component; (d) intensity of angular electric

field component; (e) width at diameter of radial electric field beam; (f) width at diameter of angular electric field beam
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Fig. 9 Characterization diagram of PS beads. (a) Microscope characterization diagram; (b) Coulter characterization diagram
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(b) refractive index distribution obtained by scanning 1™ PS ball
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11 Deconvolution results of ball experiment. (a) Refractive index distribution obtained by scanning 2™ PS ball by

optical system;

(b) refractive index distribution of PS ball after one-dimensional transverse deconvolution;

(c¢) refractive index distribution of PS ball after two-dimensional transverse and longitudinal deconvolution;

(d) refractive index curves measured at diameter of PS ball recovered by deconvolution
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