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How do we define shape on the mesoscopic length scale?

* Interactions and shape “go together like a horse and carriage ... You can’t have
one, you can’t have none, you can’t have one without the other”(Sinatra)

* We are interested in what can we encode in terms of emergent behaviour in
simple building blocks

Dall-E (prompt: a sad triangular particle figure
looking at an interaction between two
spherical particles)






Molecular Goldberg cages

30

48

Fujita et al., Nature 540, 563-566 (2016) the largest molecular cage to date



Hollow shells

What are the minimal conditions to replicate self-assembly into
hollow shells in a binary system?

Particle shape depends on the anisotropy of interactions with its
neighbours — it is not an absolute value

Interaction is fairly long range, compared to particle size
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Global optimization M,.L,
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A
rhombicuboctahedron

B
pseudorhombicuboctahedron
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pseudorhombicuboctahedral to
rhombicuboctahedral transition

highly cooperative
single transition state rearrangement



A
chiral tetravalent Goldberg

B
dodecahedral

IVI30"60






2D quasicrystalline approximants

* linear building blocks
* two competing forces: planar vs fivefold coordination
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Two-layered structures: the first layer acts as a template
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