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Fabrication and Stimulus Response Behavior of Cholesteric Elastomers
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Cholesteric elastomers have been fabricated by chiral imprinting method. The achiral
nematic monoacrylate and diacrylate crosslinker are copolymerized in the presence of
non-reactive chiral dopant. The chiral dopant is fully removed from the resultant gels
by swelling in toluene. The dried nematic elastomers have a helical director
configulation, i.e., cholesteric configulation by the memory effect in the stage of
cross-linking. Such imprinted cholesteric elastomers exhibit interesting optical
properties, i.e., selective reflection to only right-circularly polarized light with a
wavelength which agrees with the helical pitch of the director configuration. The
cholesteric elastomers show a macroscopic deformation and a change in the
wavelength of selective reflection band in response to temperature change: Upon
cooling, the elastomers show a uniaxial compression along the director and a blue-shift
of the selective reflection band. In addition, when the elastomers are compressed in the
direction along the helical axis, the selective reflection band is shifted to shorter
wavelengths in affine manner. Further, the cholesteric elastomers swollen by liquid
crystal solvents exhibit the interesting electromechanical and electrooptical
properties. When the electric field is imposed along the helical axis, the gels elongate
along the field direction, and simultaneously exhibit a red-shift of the selective
reflection band. Thus we have demonstrated that the cholesteric elastomers show the
interesting response behavior to various stimuli such as temperature change,
externally imposed strain, and electric field.
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