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Based on Optical Wedges

Method for Generating Parallelized Fluorescence Depletion Patterns
Abstract
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Herein, a novel method for generating parallelized fluorescence depletion patterns based on optical wedges
OCIS codes

is proposed. Optical wedges and matching reflectors are used to control the stimulated emission depletion (STED)

Bl
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beam inclination angle of the tube lens object space to make full use of the numerical aperture of the microscope
Key words

objective to produce parallelized fluorescence depletion patterns with small periodicity. Simulation results show that
=]

a square lattice-like parallelized fluorescence depletion pattern with periodicity as small as 282.0 nm X 283.6 nm is

1.4, thereby achieving relatively high imaging resolution.
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generated when the wavelength of the STED beam is 760 nm and numerical aperture of the microscope objective is
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Fig. 1 Propagation diagram of STED beams in focus
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Fig. 2 Optical setup of parallelized fluorescence depletion patterns generation method based on optical wedge
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Fig. 3 Schematic diagrams of control mechanism of the angle between STED beam and optical axis. (a) Schematic diagram

of control mechanism of the angle between transmission STED beam and optical axis; (b) schematic diagram of

control mechanism of the angle between reflection STED beam and optical axis
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Fig. 4 Simulation results of parallelized fluorescence depletion patterns. (a) Interference patterns produced by horizontal

polarization STED beams in focus; (b) interference patterns produced by vertical polarization STED beams in focus;

(c) parallelized fluorescence depletion patterns produced by all STED beams in focus; (d) row cross section intensity

of figure (a) at y=0; (e) column cross section intensity of figure (b) at x =0
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