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The project has dealt with non-equilibrium phase transitions between two turbulent states of
electrically-driven liquid crystals, called the dynamic scattering modes 1 and 2 (DSM1 and DSM2). The
investigator had previously shown that the transition belongs to the directed percolation universality
class under the planar alignment of liquid crystal molecules, which corresponds to the situation without
any additional symmetry. The present study has investigated the effect of symmetry in this DSM1-DSM2
transition by the following two approaches: (1) critical behavior of the DSM1-DSM2 transition under an
up-down symmetry realized by twist alignment, (2) interface fluctuations of DSM2 domains growing
under high applied voltage and their relation to the symmetry in the domain geometry.

Concerning (1), the investigator and his coworkers have found that the transition can be characterized
as a coarsening process, in the configuration of two symmetric DSM1 domains of opposite helicities. In
particular, the length of the interfaces has been found to decay logarithmically in time. This suggests that
the transition is now described by the voter universality class. To confirm this statement, it is necessary
to improve the quality of the experimentally realized up-down symmetry. To this end, the investigator
has introduced a new surface treatment technique that utilizes polarized ultraviolet light and marked
promising progress, though further inspections of experimental conditions are needed.

The part (2) concerns interface fluctuations characteristic of random growth processes. Earlier studies by
the investigator had shown that those for the DSM2 growth are governed by the Kardar-Parisi-Zhang
(KPZ) class, the basic class for such growth processes. The present study has focused on two basic
symmetries in the domain geometry, namely circular and flat interfaces, and found a nontrivial result
that they belong to two distinct subclasses in the KPZ class. The investigator has also performed
numerical simulations to support universality of experimental results, as well as found novel scaling laws
that describe how the flat interfaces approach the stationary state. The experimental results have led to a
number of theoretical investigations, reflecting strong theoretical interest of the subjects.




