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Design and application of three dimenasional hierarchical nano structure of polymer
by interaction between liquid crystals and external fields
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Microphase separation of block copolymer (BC) has attracted much attention in
recent years because its regular nanostructures have potential to provide promising template processes in
a 10-1 nm scale. Generally, the phases of microphase separation, such as lamellar, cylinder or sphere,
are uniquely determined by chemical structure of BC and volume fraction of each block. The liquid
crystalline block copolymer forms perpendicularly oriented cylinder microphase separated structure in its
film. We aim to fabricate three dimensional microphase separated structure by blend of low molecules with
the block copolymer, or irradiation of linearly polarized light, circularly polarized light and non
polarized light. We found that the light irradiation induces order-order phase transition from
perpendicular cylinder to <110> oriented body centered cubic (BCC) type sphere microphase separated
structures. The transition was reversible because the BCC structure was changed back to cylinder
structure.
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