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            Abstract
Monolayers on crystalline surfaces often form complex structures with physical and chemical properties that differ strongly from those of their bulk phases1. Such hetero-epitactic overlayers are currently used in nanotechnology and understanding their growth mechanism is important for the development of new materials and devices. In comparison with crystals, quasicrystalline surfaces exhibit much larger structural and chemical complexity leading, for example, to unusual frictional2, catalytical3 or optical properties4,5. Deposition of thin films on such substrates can lead to structures that may have typical quasicrystalline properties. Recent experiments have indeed showed 5-fold symmetries in the diffraction pattern of metallic layers adsorbed on quasicrystals6,7. Here we report a real-space investigation of the phase behaviour of a colloidal monolayer interacting with a quasicrystalline decagonal substrate created by interfering five laser beams. We find a pseudomorphic phase that shows both crystalline and quasicrystalline structural properties. It can be described by an archimedean-like tiling8,9 consisting of alternating rows of square and triangular tiles. The calculated diffraction pattern of this phase is in agreement with recent observations of copper adsorbed on icosahedral Al70Pd21Mn9 surfaces10. In addition to establishing a link between archimedean tilings and quasicrystals, our experiments allow us to investigate in real space how single-element monolayers can form commensurate structures on quasicrystalline surfaces.
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                    Figure 1: 
Experimental realization of colloidal quasicrystals.
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Figure 2: 
Real and reciprocal space structure of the adsorbate.
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Figure 3: 
Substrateâ€“adsorbate correlations.
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        Editorial Summary
Colloidal quasicrystals: A tale of two tiles
Quasicrystals are unusual in that though aperiodic, they retain long-range crystalline order. Quasicrystalline surfaces hold tremendous interest due to their structural and chemical complexity leading to exotic properties. Mikhael et al. describe interactions between highly charged colloidal particles and a quasicrystalline surface generated through the exposure of the surface to a quasiperiodic patterned potential. They find that when the charges on the colloids are shielded, the surface acts as a template for the colloidal monolayer, which adopts order from the patterned potential to form a two-dimensional quasicrystal. But when the colloidal interactions are not shielded, transition to Archimedean tiling-like pattern occurs. In this, order is still locally commensurate with quasicrystalline structure but some of the periodicity observed when colloidal interactions dominate remains. However, over the long range, defects are now observed in a quasiperiodic pattern known as a Fibonacci chain. This is a useful colloidal model for atomic quasicrystalline systems and provides new insights into links between periodic and aperiodic crystalline order.
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