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Self-assembly of multiblock copolymers presents a great opportunity to generate tailored polymeric materi-
als with hierarchically ordered nano-scale domains. At the same time, the phase complexity of multiblock
copolymers presents a great challenge to experimental and theoretical study of their phase behavior. Theoret-
ically the self-consistent field theory (SCFT) provides a powerful framework for the study of inhomogeneous
polymeric systems. In particular, many researchers have demonstrated that SCFT can be used to describe
the phase behavior of block copolymers. Our recent research focuses on the development of theoretical and
simulation methods for the prediction of block copolymer phases, resulting in a generic strategy to discover
complex ordered phases of block copolymers within the SCFT framework. Specifically, the strategy utilizes
a combination of real-space and reciprocal-space techniques to explore possible ordered phases that could be
formed by multiblock copolymer melts, resulting in an array of candidate structures. A comparison of the
free energy of the candidate phases can then be used to construct phase diagrams. Our extensive calculations
have demonstrated that this strategy could be used to predict the formation of complex and hierarchically
ordered phases from multiblock copolymers. In particular, application of this strategy to multiblock copoly-
mers, including linear and star ABC triblock copolymers and BACBA pentablock copolymers, has led to the
discovery and understanding of a rich array of ordered phases.
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