DETERMINATION OF THE OPTICAL CONSTANTS OF THE ACTIVE LAYER OF A
SUSPENDED PARTICLE DEVICE SMART WINDOW WITH MULTILAYER STRUCTURE,
AT THE CLEAR AND DARK STATES, WITH AND WITHOUT APPLIED VOLTAGE.
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Smart windows based on suspended particle devices (SPDs) are able to switch optically
UPPSALA from dark to clear visual appearance when applying an AC electrical signal. This effect is
UNIVERSITET IR light absorbing nanoparticles that get aligned by the applied voltage. The sandwich
structure of a SPD consist of several layers and includes two outer glass substrates, each
one covered on its inwards-facing side with a transparent conducting thin layer
surrounding the centrally positioned SPD active layer. A knowledge of the optical constants
of each layer—i.e., the complex refractive index, including its real and imaginary
(absorption and scattering) parts—is a key in the design of the visual appearance of the
SPD window and is a useful tool to determine the optimum thickness of the active layer.

2. EXPERIMENTS 2.1 Devices 30V
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- m A SPD sample with 28 x 22 cm? active area and 1 cm total thickness was
. supplied by CRICURSA (Cristales Curvados S.A., Barcelona, Spain), which is
a licensee of Research Frontiers Inc. (Woodbury, NY, USA). The inner active
. layer consists of a cross-linked polymer matrix containing droplets
comprising a suspension of polyhalide particles [1-2]. The SPD sample

operated with O (dark state) and 100 V.., (clear state) sinusoidal signals.

2.2 Optical measurements
A Perkin Elmer Lambda 900 spectrophotometer, equipped with an
integrating sphere, was used for measuring the total and diffuse
ransmittance and reflectance (T & R) of the SPD sample in the solar
A wavelength range (200 to 2500 nm) in steps of 5 nm.
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Herapathite, which is similar partic te ‘the SPD's active lay mbered "2 AT e e ructure), is an artificial polyiodide crystal
(with refractive index aroul showing extraordinary dichroism so that light rays with different polarizations are absorbed to different amounts [6].
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