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Abstract

The enhancement of acrylamide photopolymer holographic gratings by pre-exposure and their sta-
bility were investigated by holograms. The relative diffraction intensity of the hologram was used
as a parameter to characterize the diffusion process inside the material. After exposure, the grating
is read with incoherent light, and the relative diffraction intensity is increased by tens of times. The
pre-exposure energy and reading intensity were optimized, and the dependence of relative diffrac-
tion intensity on monomer concentration was quantitatively analyzed. The diffusion of monomer
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molecules is an important factor affecting the enhancement of hologram diffraction intensity, which
can improve the holographic properties of acrylamide photopolymer system. This study can facili-
tate the practical application of acrylamide photopolymers in the development of holographic opti-
cal components.
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Figure 1. Experimental setup for recording holographic grating. A is an atten-
uator, Shutter is an optical shutter, S is a spectroscope, M1 and M2 are mirrors,
LBE is a laser beam expander, T is a transparent plate carrying information, and
L1 is a short-focus lens
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Figure 2. The comparison results under different exposure intensi-
ties when the reading intensity is 1.27 mw /cm?
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Figure3. The temporal evolution of different readout energies under
a non-coherent light exposure of 16.56 mJ/cm? for 5 minutes
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Figure 4. Temporal evolution of grayscale hologram. (a) Intensity of reading beam is 16.56 mw/cm?. (b) In-
tensity of reading beam is 10.19 mw/cm?. (c) Intensity of reading beam is 6.37 mw/cm?
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Figure 5. (a) Time evolution of reading intensity at 3.82 mw/cm?, 11.46 mw/cm? and 16.56 mw/cm? for expo-
sure energy of 7.64 mJ/cm?2. (b) Time evolution at exposure energy of 16.56 mJ/cm? for 3.82 mw/cm?, 10.19
mw/cm? and 16.56 mw/cm?, respectively. (c) Time evolution at an exposure energy of 22.93 mJ/cm? for reading
intensities of 3.82 mw/cm?, 11.46 mw/cm? and 16.56 mw/cm?, respectively. 7 is the time constant
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Table 1. Comparison of dynamic parameters in the enhancement process of holograms with different reading intensity at low
exposure energy
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