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In this study, I investigated the principle of a fluorescence polarization-encoding microscope for
scan-free and high-speed detection of polarization information related to molecular orientation and
chemical reactions. In particular, numerical simulations demonstrated that a vortex half-wave retarder
can map an arbitrary linear polarization angle onto a characteristic point spread function (PSF)
intensity pattern. This result confirms that polarization states can be converted into distinguishable
spatial intensity distributions without mechanical scanning. The proposed framework provides a
fundamental basis for future high-speed single-molecule measurements and real-time visualization of
molecular dynamics and reaction processes in living systems.
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