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Rheological properties of turbulence transition in a liquid crystal under
electric field.

Nagaya, Tomoyuki
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An electrical convection occurs in a nematic liquid crystal under an
electric field. By increasing the electric voltage, the convection becomes turbulent states. The are
two kinds of turbulent states, so called Dynamic Scattering Mode 1 (DSM1) and DMS2. Only in the
DSM2 state, there are a great number of disclinations that are singularity of director field. In
order to clarify the differences in rheological properties between the two states, we measured the
viscosity of the liquid crystal in the both turbulent states. Unfortunately, we could not find the
differences due to the limitation of rheometer. However, we found a very interesting phenomenon that
the apparent viscosity in the DSM2 state becomes negative and a spontaneous flow arises. This is a
first experimental report for the negative viscosity in normal materials. The discovery of the
negative viscosity is quite valuable in the field of material sciences.
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