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Abstract: We propose a high-density porous film capable of adjusting light scattering through a mechanical compression.
We create a water-in-polydimethylsiloxane (PDMS) emulsion with a high concentration of water by incorporating silicone
oil as a surfactant. The porous PDMS film produced through thermal curing and evaporation of water of the emulsion shows
a highly efficient control of light scattering in a thin film configuration due to high density porosity. This simple and
straightforward manufacturing process for the proposed device may enable the control of light in buildings, automotive,
and aerospace industries.

Keywords: water-in-polydimethylsiloxane emulsion, porous polydimethylsiloxane film, mechanical smart windows, light
scattering, optical transmittance.
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Scheme 1. Conceptual illustration of light scattering modulation of
porous PDMS film.
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Figure 1. Preparation of the porous PDMS film: (a) light scattering
at the pristine state and the increased light propagation at the com-
pressed state; (b) fabrication process of porous PDMS film; (c)
molecular structure of PDMS and silicone oil.
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Figure 2. Optical characteristics of porous PDMS film: Optical
microscopic images of Wt 10, Wt 33, and Wt 50 (a) at the pristine
state; at (b) the pressed state with a histogram of normalized grey level
of pixels in the inset. (c) Cross-sectional scanning electron micro-
scopic image of Wt 50 at the pristine state; (d) transmittance spectra
of Wt 10, Wt 33, and Wt 50 at the pristine state and the pressed
state. Inset shows the magnification of the pristine state.
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Figure 3. Light scattering characteristics of the porous PDMS film:
(a) schematic diagram showing the experimental setup for measur-
ing light scattering characteristics at variable distance (d) between
the porous PDMS film and the image; (b) original image for the mea-
surement; (c) optical images of the original image captured through
Wt 10, Wt 33, and Wt 50 films at several values of d.
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Figure 4. Angular optical characteristics of porous PDMS film: (a)
schematic diagram showing the experimental setup for measuring
angular light scattering characteristics of Wt 50; (b) optical images
showing the visibility of the target image at the pressed state and the
pristine state of Wt 50 at viewing angles of 0°, 15°, and 30°. The
original target image is given in Figure 3(b). transmittance spectra
of (c) the pressed state; (d) the pristine state of Wt 50 at viewing
angles of 0°, 15°, and 30°.
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