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The use of liquid crystals is well known in electrooptics, yet their potential use in other areas of technology is ever 
increasing. For example, liquid crystals in the nematic phase have been incorporated into cross-linked polymer 
networks to form materials capable of reversible, uniaxial contraction for use as mechanical actuators1,2. It has been 
shown that when an electric field is applied to chiral smectic A liquid crystals in the layer plane, the transverse 
dipole of the molecules couple to the electric field and tilt the molecules in a plane perpendicular to the electric field 
direction3. Therefore, it is possible to produce reversible, macroscopic dimension changes in a smectic elastomer by 
applying an electric field to cause molecular tilting of the liquid crystal molecules. In this study, we observe the 
molecular response, via x-ray scattering, of a smectic A elastomer while subjected to electric field. We examine the 
diffraction patterns in order to develop an understanding of the relation between changes at the molecular level and 
the accompanying macroscopic changes in the LC elastomer.  
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