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Two Kinds of Curvature
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Twist Grain Boundaries - A Useful Duality
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Twist Grain Boundaries - A Useful Duality
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Scherk’s First Surface - Duality
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A Large Angle Twist Grain Boundary Phase
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A Large Angle Twist Grain Boundary Phase
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use dudality to get parallel
screw dislocations with alternating
Burgers vectors
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Schnerk’s First Surface - A Twist Grain Boundary Phase
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Schnerk’s First Surface - A Twist Grain Boundary Phase
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Schnerk’s First Surface - A Twist Grain Boundary Phase
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Schnerk’s First Surface - A Twist Grain Boundary Phase
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Riemann’s Minimal Surface - A Set of Dislocations
® = (x—0a(z)’ + (y—B(z)" — R*(2)
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Riemann’s Minimal Surface
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Decomposition: Two Screw Dislocations

Phase field: fan ™" B;ii” — tan™! B:iézq ~ tan-! {nf) z;((i))}

Dislocation cores
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Non-Isometric Origami
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Twist Grain Boundary Phases
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Twist Grain Boundary Phases
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Twist Grain Boundary Phases

Renn and T. Lubensky, PRA 38 (1990) 4392
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Recap: Diblock copolymers
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G. M. Grason, Physics Reports (2006)

Distinct chains of incompatible monomers linked together via a covalent bond.
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Diblock copolymers: Double Gyroid phase
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Diblock copolymers: Double Gyroid phase
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Diblock copolymers: Double Gyroid phase

Dimitriyev, et al. PRL (2024)

It is made of the same stuff!



Defects in Bicontinuous Phases




Defects in Bicontinuous Phases




Defects in Bicontinuous Phases

A Mobius defect




Raw data sample - the Mac & Cheese
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Raw data sample - the Mac & Cheese

Suman Kulkarni
Ned Thomas
Greg Grason
Mike Dimitryev
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Coordination number

In the aperiodic region, about 90% of nodes have degree 3
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Loops in a double gyroid
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For loops of length 10




Ordered part of sample, network 1
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Imperfect region
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Persistent Homology
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