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At ambient pressure, the metallic elements typically adopt high-
symmetry crystal structures such as bcc, fcc and hcp. However, on 
compression, many of these simple structures undergo a series of 
structural transitions to phases characterised by considerable structural 
complexity, and it is only with recent advances in high-pressure 
single-crystal and powder-diffraction techniques that many of them 
have been determined. In the group 1, 2, and 15 elements, we have 
found a number of incommensurate “hotel” structures comprising 
interpenetrating host and guest structures [1]; transitions between 
these composite structures [2]; modulations of the host and guest 
structures; a transition to a composite structure with a "liquid" guest 
component [3]; and a number of surprisingly complex commensurate 
structures. And in the group 16 elements, we have found a number of 
incommensurately modulated structures that are stable over a 
remarkably wide range of pressures and temperatures [4]. I will 
review all the recent results on these "simple" metals, and discuss 
possible explanations for the existence of this complexity. 
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