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Structure analyses of the chiral cubic phase, neighboring to the gyoid phase
on the phase diagram against the alkyl-chain length of rodlike mesogens, were achieved utilizing a
new crystallographic algorithm. The result suggested the importance of smooth variations of
molecular orientations, which is identified as a new mechanism for the structure formation of
complicated superstructures consisting of rodlike molecules.
In layered liquid crystals, the details of the layer structure, such as sharpness, dominate the
physical properties. For example, the details successfully explain the thermodynamic order of the
phase transition between the two liquid crystalline phases, smectic A and nematic.
A headless classical Heisenberg model preferring twist, inspired by the twist in the gyroid phase,
exhibits intriguing properties, such as the macroscopic degeneracy without frustration, a phase
transition without long-range order in dimension two, and three-step ordering in dimension four.
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