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Negative viscosity induced by electroconvection in a nematic liquid crystal
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We found that in the electro-turbulent state of MBBA liquid crystals,
spontaneous flow arises and the apparent viscosity value becomes negative. When shear stress is
controlled and shear rate is measured, a hysteresis is generated in the relationship between the
two. This phenomenon is similar to phase transitions in ferroelectrics. In viscosity measurement,
shear stress consists of viscous stress and electrical stress, and in the case of this experimental
system, the negative electrical stress is considered to be the cause of the negative viscosity.
Based on the viscosity theory of liquid crystals, the magnitudes of these stresses were estimated in

qualitative agreement with the experimental results.
Viscosity measurements were performed for EBBA, PBBA, and BBBA, which are homologous liquid crystals
of MBBA, and it was found that the negative viscosity phenomenon also occurs in these liquid
crystals.
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