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The magnitude of the Arj for a particular system will 
depend on the anharmonicity present and on the symmetry 
at the atomic sites concerned. For example, in CdS, which 
has the rather highly symmetric wurtzite structure, the sum 
of the Ar i for adjacent Cd and S atoms, as measured by the 
change in the structural parameter for the equilibrium and 
minimum energy configurations, is 0 .0019A at room 
temperature (Barnea & Stevenson, 1980). This represents a 
significant change in the structural parameter, of magnitude 
three times its standard deviation. In a less highly symmetric 
system undergoing large thermal vibrations the Ar i will be 
correspondingly higher. 

An important consequence of the measurability of r) ~ for 
ionic crystals is that a series of measurements as a function 
of temperature will provide the temperature-dependence of 
the rigid-ion contribution to the primary pyro-electric 
coefficient, pt~ (see, for example, Mair & Barnea, 1975), 
which is given by 

1 

t ¢ = l  

Here q~ is the charge associated with the s:th ion (assumed to 
be independent of T), V is the volume of the unit cell, and p ~  
is the secondary pyro-electric coefficient, which can be 
calculated from thermal expansion data. 

We conclude that, if the full Debye-Waller factor is used, 
the reference positions obtained from an X-ray or neutron 
diffraction analysis are the positions r~ m) defining the 
minimum of the potential energy in the deformed lattice. If 
no Debye-Waller factor, or a conventional harmonic 
Debye-Waller factor, is used, one might expect the positions 
obtained to correspond closely to the equilibrium or mean 
positions of the atoms, (D) = r{d e~" For sites fully determined 
by symmetry, we have the further condition that rJ m~ = r~ e). 

If a refinement with the full Debye-Waller factor is made, 

both r~ m) and r~ e~ can be obtained, and the linear and 
higher-order coefficients of the one-particle potentials, 
expanded about the equilibrium positions, may then be 
deduced. If the crystal is ionic, measurements of r~ m~ and r~ e) 
against temperature enable one to obtain the pyro-electric 
coefficient in the rigid-ion approximation. 

We are grateful to Drs A. Hurley, V. Maslen and J. 
Tibballs for helpful comments, and to Drs Z. Barnea and A. 
Stevenson for their results on CdS before publication. 
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Abstract 

Fig. 1 of Bevan, Greis & Str[ihle [Acta Cryst. (1980), A36, All information is given in the Abstract. 
889-890] has been printed upside-down. The legend is 
correct. 
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