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Structural analyses and control of polymer aggregation in
polymer-stabilized liquid crystal blue phases
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The polymers are concentrated in disclinations, which form three-dimensional periodic lattice, in the
polymer-stabilized blue phases. It is well-known that the three-dimensional structure is responsible for the
concentration of a chiral dopant and an application of an electric field. In this study, The dependence of chiral
dopant in the polymer-stabilized blue phase, in which iodine was introduced into the polymer to make X-ray
scattering ability higher than other components, on the aggregation structure of polymers were investigated.
The influence of an electric field was also examined. The three-dimensionally periodic structures of polymers
on the order of 100 nm in blue phases were proved by the synchrotron small angle X-ray scattering
measurements and the lattice constant was decreased with increasing the chiral dopant concentration. A new
diffraction which should not appear due to extinction rule was observed in a sample which was prepared in an
electric field.
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Fig. 2 SAXS image and profile of
polymer-stabilized blue phase containing 8
wt% of chiral dopant.
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Fig. 3 Chiral dopant concentration
dependence of observed d-spacing of
polymerstabilized blue phases.
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Fig. 4 SAXS profile of polymer-stabilized
blue phase prepared under electric field.
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