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As early as 1985, Landau free-energy models [1-3] and density-functional mean-field theories [4] were introduced 
in an attempt to explain the stability of quasicrystals, with only partial success if any. It is only in recent years, that 
great progress has been made in under-standing the thermodynamic stability of quasicrystals in such simple 
isotropic classical field-theories. Much of this has happened thanks to insight from the experimental observation of 
quasicrystalline order in diverse systems ranging from fluid dynamics to soft condensed matter. The key to 
unlocking the stability puzzle was in the realization that more than a single length scale was required, but more 
importantly in figuring out how to introduce these multiple scales into the models, and identifying the remaining 
requirements [5,6]. We and others have since managed to produce Landau and other mean-field theories with a 
wide range of quasicrystals as their minimum free-energy states, and have also confirmed some of these theories 
using molecular dynamics simulations with appropriately designed interpar-ticle potentials [7-14]. I shall give a 
quick overview of the quasicrystals that can be stabilized in these theories—in systems of one or two types of 
particles, in two and in three dimensions—and attempt to identify a trend that might be emerging in going from 
Landau theories to more realistic density-functional mean-field theories. It remains an open question whether this 
trend may eventually lead to understanding the stability of quasicrystals in complex metallic alloys. 
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