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Abstract: Charged colloidal particles present a controllable system for study a host of condensed matter/many body problems such as crystallization.
2D crystals are invariably hexagonal. Hexagons perfectly tile a flat plane but a soccer ball requires exactly 12 pentagons dispersed among the
hexagons on its curved surface. Pentagons and hexagons are positive and negative topological charges, disclinations, sources for positive and
negative curvature. But we have discovered that &€odPleats&€e, grain boundaries which vanish on the surface (and play a similar role to fabric pleats)
can provide afiner control of curvature. We experimentally investigate the generation of topological charge as flat surfaces are curved. For positive
curvature, domes and barrels, there is one pentagon added for every 1/12 of a sphere. Negative curvature is different! For capillary bridges forming
catenoids, pleats relieve the stress before heptagons appear on the surface. Pleats are important for controlling curvature from crystals on surfaces, to
the shape of the spiked crown of the Chrysler building. Adding a particle to a flat surface produces an interstitial - usually an innocuous point defect.
On a curved surface interstitials are remarkable, forming pairs or triplets of dislocations which can fission dividing the added particles into fractions
which migrate to disclinations.& nbsp; & nbsp; Work done with William Irvine, e.g. Nature <strong>468</strong>, 947 (2010).
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Try to density match in decalin — CHB (cyclohexylbromide)

Coulomb crystals
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.......

Get charge stabilized colloid in oil, and
screening length is enormous, A>30u

Van Blaaderen - Utrecht
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Disclinations
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The Euler Characteristic
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The Euler Characteristic
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Pleats on Crystals on Curved Surfaces

Pleats

- Add width as one traverses their length

- As do aligned strings of dislocations
grain boundaries which vanish on the surface

- Add an angular wedge from 0 to 50°
(disclinations add 60°)

- Pleats produce “coneyness”

- Pleat gradients produce curvature
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Disclinations 60° Pleats ~20°
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