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Fabrication of slanted liquid crystal/
polymer volume grating applied to augmented reality
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Abstract: Volume grating waveguide as a solution to realize augmented reality display, its core is the
fabrication of volume grating. This work proposes a simple, easy-to-build asymmetric exposure optical

path with a diffraction efficiency of up to 80% for the fabricated slanted volume grating. A 632.8 nm
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He-Ne laser was used to monitor the evolution of the grating. The results showed that the grating re-

action was completed within 25 s, forming the resulting grating. The SEM image proves the tilt char-

acteristics of the grating and is consistent with the theoretical calculation results. The diffraction effi-

ciency detuning curve of the fabricated slanted volume grating shows a good agreement with the cou-

pled wave theory, and its FWHM is 3.22°. The slanted volume grating can be switched by an external
electric field. The 90% and 10% switching field strengths are 5.1 V/um and 11.25 V/um. respective-

ly. This work provides positive guidance and reference for the fabrication of slanted liquid crystal/pol-

ymer volume gratings.

Key words: liquid crystal/polymer grating; slanted volume grating; diffraction efficiency mismatch;
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