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I Connecting the geometry of energy functionals of elastic sheets
and patterns

I Condensation of Gaussian curvature on point and loop defects.
Topological indices of “spin” and “charge”.

I Parallels between pattern universes and fundamental particle
physics and cosmology. Quarks, leptons, inflation, dark matter,
dark energy.
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Patterns and their point defects



Microscopic
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After times long w.r.t. horizontal diffusion time

E =

∫
1

4
< ω4 >

∣∣∣∣1
k2
dxdy

= ε2 < ω2
θ >

∫ (
(∇ · ~k)2 − 2(θxxθyy − θ2

xy)
)
dxdy

Phase surface x, y, z = 1
k0
θ(x, y)

Metric 2-form E = 1 + θ2x
k20
, F =

θxθy
k20
, G = 1 +

θ2y
k20

Curvature 2-form L = θxx√
k2+k20

, M =
θxy√
k2+k20

, N =
θyy√
k2+k20







Pattern Dark Matter
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	Elastic energy

