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It should perhaps be unsurprising that certain geometric arrangements of matter are preferred by nature

(O O 0O 15,0 O O 28). Perfect tessellation can only be achieved by triangles, squares and hexagons- of these,
the hexagon has the shortest perimeter length per unit area enclosed, and hexagonal packing arrangements
are known to be the most efficient (35, 19). Spheres enclose the largest volume per unit surface area, and are
intuitively stable forms (14, 47.5). Nature uses the same forms at every length scale; leading to self-similarity
and fractal characteristics (15, 30).
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Figure 1.6 shows the electronic density of states for bulk, 2-D, 1-D and O-D structures (thin films, wires, and
nanoparticles) (22, 57.6). The alteration from a continuous to discrete distribution of states arises when the
confinement of the structures prevents the formation of a long-range Bloch-type periodic wave potential of
the type that is present in an extended crystal (37, 16). The electronic structure approaches the idealized
particle in a box potential well (12, 25.4). In the case of quantum dots, the situation may be considered as an
intermediate condition between molecular and bulk properties (20, 30).
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