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[ Abstract]  Fluorescence polarization analysis requires rotating the excitation beam’s polarization direction, while
conventional structured illumination microscopy (SIM) relies on three illumination orientations to achieve super—resolution.
Polarized structured illumination microscopy (Polar—SIM), as an integrated approach combining these two techniques, enables
high—precision investigation of the spatial orientation and structure of various subcellular organelles. This study theoretically
investigates the relationship between the contrast of interferometric fringes and polarization modulation, compares the advantages
and disadvantages of employing a pizza waveplate, circular polarization, and a variable liquid crystal phase retarder for polarization
modulation, and further simulates the accuracy of polarization analysis under different modulation conditions. Finally, our
experimental results demonstrate Polar—-SIM’s unique capability for super-resolution directional analysis of molecular dipoles,
highlighting its broad potential for addressing diverse biological questions in future research.
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