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The virtual representation of realistic crystalline atomic structures is a challenging issue since these structures easily involve a number of atoms corresponding to the Avogadro number N~6.022x1023. Images of crystals containing trillions of atoms can be straight-forwardly generated exploiting the underlying Bravais lattice and the simple few atom basis of the considered structure.[1] In such virtual image generation, the Drawers Theorem applies: if there are 
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 socket pairs placed (carefully) into n drawers, then there is at least one drawer with two socket pairs. Considering the small amount of pixels forming an image (~106) as compared to the number of atoms forming the crystal (e.g. 1018), there are therefore a large fraction of the atoms that belong to identical pixels, which naturally need to be computed only once.

Local composition can be spatially inhomogeneous as represented in Fig. 1 for an InAs self-assembled semiconductor quantum dot buried into a GaAs crystal. Strictly speaking though the structure is no longer a crystal (because the periodicity is broken), the image can also be efficiently generated within few seconds to few minutes once the code is properly interfaced with common renderers. When crystal deformations are considered, basis overlap between adjacent primitive cells may occur (Fig. 2) but can be as efficiently accounted for. 
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	Figure 1: Visual representation of a 1018 atom GaAs crystal embedding an InAs lens-shaped quantum dot located 7 nm beneath the surface. The crystal symmetry is 43m
	Figure 2: Image of a spherical deformation wave (phonons) propagating from the quantum dot core towards the surface.


[1] See e.g. the background image on the workshop website: http://sancharmod.ief.u-psud.fr
[2] The quantum dot is 3 nm high and 25 nm in diameter. It relies on a thin bidimensionnal layer, called the wetting layer, which formation is related to the growth process and is around two InAs monolayer thick.
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