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Development of polymeric window films with automatic

control of transparency in response to light intensity

Shogo Nobukawa
(Nagoya Institute of Technology)

Abstract :

We studied the birefringence control of poly(methyl methacrylate) (PMMA) containing azobenzene
by photo-isomerization using ultraviolet (UV) / visible lights, for automatic control of light
transparency in residential windows. Irradiation of UV light (360 nm) to PMMA/azobenzene film
reduces the orientation birefringence. The visible white light recovers the birefringence to the
initial value. Fourier-transformed infrared (F'T-IR) spectroscopy reveals that UV / visible while
lights reversely transform the azobenzene molecule between trans and cis. IR dichroic ratio
represents that degrees of orientation for PMMA, trans- and cis-azobenzenes exhibit constant
values during the photo-isomerization. From these results, we concluded that the phot-isomerization
of azobenzene generates the reversible birefringence change of PMMA stretched films. The photo-
induced birefringence change can be applied for automatic adjustment of light shielding ability for

optical films.
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