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Theoretical and Experimental Study on Digital Phase-Shifting Holography
Based on Circular Polarized Light Interference
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Abstract Phase-shifting digital holography based on circular polarized light interference is proposed. It generates
the object beam with right-rotated circular polarization and the reference beam with left-rotated circular polarization
by quarter wave plate, successively changing the phase difference between the object beam and the reference beam by
accurately rotating the polarizer located in front of the CCD and acquiring four digital holograms with corresponding
phase changes. Numerical simulation and analysis and optical experimental results demonstrate that the method
presented above can effectively remove the zero-order and conjugated images and has good-quality reconstructed image.
Key words holography; digital holography; circular polarized light interference; four step phase shifting
technology; polarimeter
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Fig. 1 Schematic diagram of phase-shifting digital holography
based on circular polarized light interference
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Fig. 2 Sketch of polarized light interference
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Fig. 3 Reconstructed image. (a) By single digital
hologram; (b) by phase-shifting digital holograms
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Fig. 4 Corresponding relationship between quality of
reconstructed image and intensity ratio of object

and reference beams
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Fig. 9 Phase-shifting digital holograms and reconstructed
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