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Light beam passing through different anisotropic elements undergoes a change in its polarization state. If one wants to analyze a more complex polarization structuring (e.g. radial, azimuthal or more sophisticated [1-3]), a suitable method for measuring the polarization in two transverse dimensions could be exploited. An intuitive example of where one can use the polarization mapping is the structured light in the form of polarization vortices. Here we present one such mapping method denoted as two-dimensional polarization mapping.
Conventionally, one records transmitted intensities through combinations of rotating polarizers, wave plates and imaging detectors under different analyzer settings. From these measurements full Stokes parameter maps or local polarization ellipses are reconstructed across the beam profile. 

In this work, we implemented an innovative single-shot polarization mapping technique for birefringent devices, which employs a 9×9 array of probe sub-beams to capture spatially resolved polarization information in a single measurement. This means that the two-dimensional polarization distribution is reconstructed in only one step of data acquisition. The measurement time is reduced while the high spatial resolution remains preserved. We first performed a test measurement with commercially-available polarizing vortex plates converting the linearly polarized light to radially/azimuthally polarized light. To demonstrate the robustness of the technique, we applied the same approach to quantify the polarization transfer function of reflective phase-only liquid crystal on silicon spatial light modulator. The results show that the reported method is particularly useful for fast polarization monitoring and control in advanced photonics applications. 
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