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Abstract

The pH sensitivity of nanoparticles dispersed acrylamide polymer is characterized by using holo-
graphic scattering strategy in this paper. Temporal evolution of holographic scattering image is
observed under water treatment. The corresponding quantitative analyses are achieved. The scat-
tering losses are measured to explore the effect of water treatment on the parasitic gratings. pH
values as primary factors are introduced into the solution to analyze the swelling of polymerhy-
drogel. The quantitative relations between scattering losses and pH are determined. It is demon-
strated that the holographic scattering as an effective analyzing method can be used to characterize
the solution properties. The corresponding polymer system can become a sensor to explore the en-
vironmental factor. This work can provide a novel strategy for holographic sensing application.
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Figure 1. Experimental setup for holographic scattering
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Figure 2. Far-field scattering patterns observed at various exposure time. (a) and (b) denote two processes before

and after water treatment, respectively
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Figure 3. Angle selectivity curves of transmitted intensity before and after water treatment
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Figure 4. Scattering losses versus exposure flux with

various pH values
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Figure 5. Scattering losses as a function of pH of solution
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Figure 6. Scattering losses as a function of exposure with
various water treatment times
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