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This presentation will explore our recent computational research self-
assembled network phases in block copolymers, which can serve as
templates for creating metallic metamaterials. In the first part of the
presentation, | will describe routes to produce single-gyroid phases, chiral
network with three-fold connectors. While single gyroid is metastable in
simple AB diblock copolymers, blends of linear diblock polymers and neat
melts of nonlinear copolymer architectures expose stability windows for
alternating gyroid and single gyroid, respectively, in experimentally
accessible systems. The second part of the presentation will discuss a new
principle, known as boundary frustration, that guides termination plane
selection between two non-preferential surfaces. Finally, | will describe a
new approach known as “generative SCFT" that leverages generative
adversarial networks to learn from self-consistent field theory (SCFT)
solution trajectories to propose new initial guesses for subsequent SCFT
calculations. This approach not only identified all known block polymer
network phases but also uncovered a vast library of candidate network

phases.




