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Experimental Investigation of Optical Vortex Generated by
Volume Holography

Li Hailian Yang Dexing Ren Xiaoyuan Zhao Jianlin
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School of Science, Northwestern Polytechnical University . Xi'an, Shaanxi 710072, China)

Abstract Complicated optical vortices can be generated by holography and their topological structures could be
controlled easily, but the obtained diffraction efficiencies are usually low. It was investigated that optical vortex was
stored and reconstructed in LiNbO; ¢ Fe crystal by volume holography. The results exhibit that diffraction efficiency of
vortex beam was achieved at 26.7% in a crystal just with a thickness of 0.6 mm, and the quality of reconstructed
vortex was almost identical to that of original one. Furthermore, by employing Kogelnik's coupled-wave theory, the
results of numerical computations according to the experimental parameters show that diffraction efficiency of vortex
beam could attain to 100% as the thickness of crystal reached 1.23 mm with the same crystal and the same exposure
parameters.
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Fig. 3 Experimental setup of optical vortex recorded and generated by volume holography
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Fig. 6 Experimental results of ring vortex with topological charge 1 by volume holographic storage
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