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Molecular dynamics of partly fluorinated liquid
crystal compounds
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The discovery of ferroelectric liquid crystals in 1974 by Meyer <i>et al.</i> [1] and later antiferroelectric by
Chandani <i>et al.</i> [2] resulted in conducting many researches over these materials due to their promising
applications [3]. The aim of this work was to study the molecular dynamics of two homologous thermotropic
liquid crystal compounds, in short 6F4BBiOC8 [4] and 8F2BBiOC8. Both of the compounds studied exhibit
two liquid crystal phases: ferroelectric SmCand antiferroelectric SmC<sub>A</sub>, at heating and cooling as
well. Based on the Density Functional Theory [5,6], the optimized geometries of 6F4BBiOC8 and 8F2BBiOC8
molecules were acquired, which onward led to calculate the resultant dipole moment. By means of the re-
versal current method [7] the spontaneous polarization for both compounds was measured and calculated to
be 84 nC/cm<sup>2</sup> and 97 nC/cm<sup>2</sup> for 6F4BBiOC8 and 8F2BBiOCS8, respectively. Using
frequency domain dielectric spectroscopy [8] (1 Hz —10 MHz) one relaxation process was registered in the
ferroelectric phase for both compounds. It was identified as collective Goldstone mode. Similarly, in the an-
tiferroelectric phase for both compounds one relaxation mode was detected and identified as collective non
cancellation mode (NCM, antiferroelectric Goldstone). Additionally, for 8F2BBiOC8 compound in the anti-
ferroelectric phase, the second relaxation process was revealed. It was identified as a molecular S-process.
Significant influence of ionic conductivity was observed in the electrooptic and dielectric spectroscopy mea-
surements.
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