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Total scattering data from disordered crystals gives information on the long-range average structure via the Bragg 
intensities and local deviations from this average via the pair distribution function. The reverse Monte Carlo (RMC) 
method is an ideal way to analyse these data to provide self-consistent structural models. Disorder plays an 
important role in the NTE behaviour of ZrW2O8 and the reduced piezoelectric performance in a-quartz SiO2 and a-
berlinite GaPO4 resonators at high temperature. This talk will describe how results from RMC analysis of total 
scattering have been able to identify local structural features which are responsible for the observed macroscopic 
behaviour in these two materials. In particular, it is found that complex motion of “rigid” structural units provides 
the mechanism for thermally induced contraction of ZrW2O8 and the dissipation of induced dipoles in SiO2 and 
GaPO4. 


