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Numerical study on ferroelectric nematic liquid crystal of rod molecules
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We study the physical mechanism of ferroelectric nematic phase by means of
quantum chemical calculation and all-atom molecular dynamics simulation. By simulating systems
containing 1000 to 2000 molecules of the DIO molecule, we confirmed the spontaneous generation of
ferroelectric order. When we performed calculations on DIO molecular systems without charge for
comparison, we found that ferroelectric order did not manifest, indicating the contribution of
electrostatic interactions to the manifestation of this phase. However, it was found that the
contribution of the charge distribution along the molecular long axis alone could not explain the
ferroelectric order. Detailed investigation of intermolecular correlation functions revealed that
components of the charge distribution perpendicular to the molecular long axis, which are not
usually considered, contribute to the manifestation of ferroelectric order.
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