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Search for liquid crystal materials showing negative viscosity
under an electric field
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Tomoyuki Nagaya.

We discovered that the apparent viscosity of MBBA liquid crystals becomes negative under
turbulent flow at high electric voltages. Since negative viscosity has only been observed in MBBA
and EBBA liquid crystals, we aimed to search for stable materials that exhibit large negative
viscosity. We also searched for the mechanism of negative viscosity. To evaluate the conductivity
and dielectric constant of liquid crystal samples, we introduced two LCR meters with different
frequency ranges and constructed a system to automatically measure the dielectric constant and
conductivity of liquid crystals in combination with existing temperature control devices and
electromagnets. We synthesized PBBA and BBBA liquid crystals, which are homologues of MBBA, and
confirmed their negative viscosity. In addition, negative viscosity was confirmed for the chemically
stable D402 liquid crystal for display use. Negative viscosity is manifested by a mean flow in one
direction in a turbulent flow. We developed an image analysis program to extract the mean flow and
clarified the formation process of the mean flow in the system. Numerical simulations were also
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successfully performed to reproduce the negative viscosity state
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