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The Laplace-Young Law:

P = 2gH
surface tension

pressure (Lagrange multiplier)

mean curvature
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Scherk’s First Surface - A Twist Grain Boundary

H.F. Scherk (1798-1885)
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A Large Angle Twist Grain Boundary Phase
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use duality to get parallel 
screw dislocations with alternating

Burgers vectors
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Decomposition: Two Screw Dislocations

Phase field: tan−1

[

y − ζ(z)
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]

− tan−1

[
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]

= tan−1
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]

Matsumoto (2006)

ζ(z) = z γ − σ E (am(z, k), k) , η(z) =
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smectic analog of the 
flux line lattice
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Low Angles
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Linear Comb

Dendrimer

I II

Distinct chains of  incompatible monomers linked together via a covalent bond.  

Linear Comb

Dendrimer

I II

G. M. Grason, Physics Reports (2006)

Recap: Diblock copolymers
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Diblock copolymers: Double Gyroid phase

It is made of the same stuff!
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Pawel Pieranski

A Möbius defect
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side view
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In the aperiodic region, about 90% of nodes have degree 3

Coördination number 
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Loops in a double gyroid

1 2 3

4 5 6

7 8 9 10

Each loop (within the bulk) is 
linked with 10 other loops



Length 6 Length 5Length 7

Length 8Length 9Length 10

Loop Distribution



0 10

For loops of  length 10

Linking Distribution
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