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Figure S1. Cross-polarized images of 8 µm thick, homogeneous planar LC cells filled with 

SWNT-LCEs with varying concentrations of SWNT. The viscosity of the mixture increases 

with increases SWNT loading, preventing filling of the entire cell at 100°C. 

 

 
Figure S2. Raman spectra of 15 µm thick, homogeneous planar SWNT-LCEs with and 

without SWNT. The G’ band was chosen to represent the SWNT as it is removed from any 

LCE peak. Inset is a close-up view of the radial breathing modes. 
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Figure S3. (a) X-ray scattering intensity at the 19.4° 2-theta peak as a function of azimuthal 

angle, and (b) X-ray scattering profile of a 15 µm thick homogeneous planar SWNT-LCE 

with and without SWNT. This profile is indicative of a well-aligned nematic system. 
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Figure S4. Transmission electron micrographs of 0.02% SWNT-LCE films cut parallel or 

perpendicular to the LCE / SWNT orientation direction. 
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Figure S5. 15 µm thick, homogeneous planar 0.02% SWNT-LCE film floating in silicone oil 

between ITO plates spaced 100 µm apart at 80°C (left). Upon exposure to a 3.6 VDC/µm 

electric field, the film contracts and bends along the director (right). 

 

 

 
 

Figure S6. (a) Height map difference between a 0.02% SWNT-LCE film, patterned into a +1 

topological defect, before and after a 1.2 VDC/µm field is applied at 90°C, and (b) traces 

across the height map. The height maps indicates significant localized shape change 

throughout the film during electrical activation. 
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Figure S7. Relaxation peak from dielectric relaxation spectroscopy as a function of inverse 

temperature for samples with and without SWNT. Fitted curves are obtained for before and 

after the para-nematic transition temperature, and the slope is directly proportional to the 

dipole rotational activation energy. Ea (No SWNT, low T) = 78.1 kJ/mol; Ea (No SWNT, high 

T) = 141.7 kJ/mol; Ea (No SWNT, low T) = 68.6 kJ/mol; Ea (No SWNT, low T) = 139.5 

kJ/mol. 

 

 

 
 

Figure S8. DSC traces of monomer mixtures with and without SWNT. Traces shown are the 

second heating and cooling. No crystallization peak is apparent down to -40°C, and the 

nematic transition is very broad. 

 

  


