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Although the search for fluids with negative viscosity has been conducted
for a long time, we have succeeded in observing negative viscosity for the first time in liquid
crystals to which an electric field is applied, using a rheometer. In this study, we clarify the
mechanism of negative viscosity in liquid crystals.

The equations for the orientation field of the liquid crystal, the flow velocity field, and the
electric field were derived from Onsager®s variational principle, and three-dimensional numerical
calculations are performed using the finite element method. It can be reproduced that as the applied
voltage is increased, the flow becomes faster and defects are generated. The shear stress under
turbulent flow conditions under steady shear flow was calculated, and it was confirmed that the
stress was negative, i.e., the viscosity was negative. The negative stress is attributed to the
reversal of the velocity gradient near the interfaces.
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Fig. 1(a)lZ B 1.06 Fig. 1. (a) Microscopic image and (b) the velocity field.
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