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Mechanical Control of Molecular Orientation in Cholesteric-Liquid-Crystal Elastomers by
Auxetic Structures ('Graduate School of Life Sciences, Ritsumeikai University) O Yudai
Fuwa,' Kyohei Hisano,' Osamu Tsutsumi'

Cholesteric-liquid-crystal elastomers (CLCEs) have both helical molecular orientation and
polymer networks. Therefore, helical periodic structure changes by macroscopic shape change
due to mechanical stimulation. As a results, selective reflectance wavelength based on helical
structure also change. We have previously developed a laminated CLCE sandwiched between
different materials and reported mechano-optical response of CLCEs by mechanical properties
of outer layer.” In this study, we developed sensitive optical materials by applied strain. This
material is laminated CLCE with an auxetic structure, which shows negative Poisson’s ratio.

We fabricated a laminated CLCE as shown in Figure 1. When laminated CLCE with Auxetic
structure was stretched, reflectance wavelength was blue-shifted in proportion to the strain. We
confirmed that the introduction of the auxetic structure greatly improved the sensitivity to strain.
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Figure 1. Schematic of the CLCE film.
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