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Cholesteric liquid crystals (CLCs) structurally reflect light and have the potential to allow construction of transflective displays that can switch between
transmitting light and selectively reflecting color. The Air Force Research Laboratory (AFRL) is interested In transflective displays as they work In
reflected light and therefore have low power requirements. The goal of this project Is to work towards creating a powder of CLCs where the flakes are
monodisperse, have two aligned boundary conditions, have a thickness of 5 pum, and a length and width on the 10-50 um size scale. This goal was
addressed by attempting to create flakes either through a photopolymerization process or a replica molding method.

This work Is sponsored by the Air Force Research Laboratory (AFRL) located in Dayton, OH
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Shown on the left Is an
optical micrograph of the
photomask used to
create 20x40 um flakes.
The windows In the mask
are spaced 100 um apart
to avoid light interference
during polymerization.
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Bragg mirrors reflect different wavelengths
depending on the angle of incident light as shown In
the equation below where n Is the average
refractive index, 0 Is the incident light angle, P is the
pitch, and A is the wavelength reflected [3]. An
illustration of this property is shown above.

A =mnPcos(8) [3]
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Photopolymerization Discussion

Creating flakes with the photopolymerization
method turned out to be much more difficult than

Replica Molding Procedure
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with wells to form the flakes Birck Silicon Master Mold « Overheating the monomeric CLC causing
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