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Abstract

This article prepared a photosensitive polymer based on poly (methyl methacrylate) and laury 1
methacrylate copolymer (MMA co LMA) doped with phenanthraquinone (PQ), which is a cross-
linked polymer material with elastic recovery ability. The holographic performance of the novel
polymer was experimentally studied, and the evolution of holographic grating diffraction effi-
ciency over time was measured under short exposure conditions. The improvement of holograph-
ic performance was evaluated by changing the doping rate of MMA comonomer molecules as the
main parameter. The experimental results showed that the optimal mass percentage of MMA was
7.5wt%, and the maximum diffraction efficiency could reach 55%. The application of this new
material uses holographic interferometry to record holographic volume gratings, and uses them
as sensing response units for pressure sensing testing. The experiment proves the feasibility and
application potential of developing holographic pressure sensors using this material. The holo-
graphic performance optimization and pressure sensing experimental results studied in this ar-
ticle provide an important experimental basis for the development of holographic pressure sen-
SOrS.
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Table 1. Components of photosensitive polymer
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Figure 1. (a) Material diagram, (b) Absorption spectrum of the sample, with MMA doping ratios of 7.5wt% and 12.0wt%,
respectively
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Figure 2. Experimental setup for holographic grating recording
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Figure 3. (a) Pressure sensing principle; and (b) Holographic pressure sensing experimental device. Among them, M represents
the reflector, S represents the shutter, and subscripts all represent the number; A is the aperture, SF is the spatial filter, PBS is
the polarization splitting prism, and BS is the splitting prism
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Figure 4. Time evolution process of diffraction efficiency after short-term exposure: (a) (b) and (c) correspond to MMA
component doping ratios of 5.0wt%, 7.5wt%, and 12.0wt%, respectively; the corresponding attenuation time constant in the
figure is obtained by typical exponential function fitting
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Table 2. Optimized holographic performance parameters
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Figure 5. Experimental results of holographic sensor pressure sensing: (a) The sensing response curve during the pressure
application process; and (b) The sensing response curve during the pressure withdrawal process; (c) and (d) Respectively
represent the changes in the extracted peak wavelength with the pressure application and withdrawal process; a solid line is a
linear fitting curve
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