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We have attempted to create three-dimensional metamaterials by
self-organizing block copolymers. We succeeded in producing a block copolymer with a structure to
serve as the mold, and we also succeeded in decomposing its microdomain component selectively.
Furthermore, by varying the fraction of the constituent block chains, we successfully synthesized
multiple samples and investigated the region where the structure is formed, leading to the creation
of a phase diagram. It is difficult to attain equilibrated states with three-dimensional structures.

Therefore, as a model, we observed the structural changes of a gyroid structure, which is also
three-dimensional, with temperature changes. We found that continuous structural changes seen in
one- or two-dimensional structures are challenging, and the old structure disappears while a new
structure forms by the nucleation and growth mechanism.
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