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Abstract

A new holographic optical waveguide device was fabricated using phenoquinone doped polyme-
thyl methacrylate (PMMA) photopolymer. The device has excellent optical properties and can
realize the total reflection transmission under different laser wavelengths. The interference be-
tween free space beam and transmitted beam in the waveguide is designed to write the holo-
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graphic volume grating. This novel and special coupling mode can directly couple the recording
beam into the waveguide for transmission without other coupling media, which greatly simplifies
the fabrication process of optical waveguide material and reduces the cost. Experimental results
show that the holographic grating coupled with the written optical waveguide can obtain the suit-
able diffraction spot and image information reproduction effect, which provides the experimental
basis for the development of near-eye display using polymer holographic optical waveguide.
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Figure 1. Polymer optical waveguide material (a) Preparation process ; (b) Undemoulded solid sample without polishing; (c)
Optical waveguide photopolymer
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Figure 2. Experimental setup for optical waveguide display performance test
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Figure 3. Principle diagram of polymer optical waveguide (a) Holographic grating recording
process; (b) Image display process
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Figure 4. Total reflection transmission of coherent light in photopolymer waveguides (a) Green
light coupling; (b) Blue light coupling
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Figure 5. Blue light spots write to holographic grating through optical waveguide (a) Transmission spot; (b) Diffraction spot
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Figure 6. Blue light holographic grating exposure time optimization (a) (b) (c) Diffraction efficiency changes with time un-
der various exposure time; (d) Decay time constant changes with exposure time
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Figure 7. Green light loads the image into the optical waveguide (a) Transmission image; (b) Diffraction image
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