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‘We have investigated the features of the structural second or-
der phase transitions modelled by a simple three dimensional
o4 model within the framework of the phenomenological Landau
theory. At each fixed temperature we have computed the ditribution
of the order parameter via the Monte Carlo method using a Me-
tropolis statistical sample scheme with a 10x10x10 grid, and from
this histogram distribution we have obtained the value of the pri-
mary order parameter, <Q>, as a function of temperature. We have
studied the behaviour of the Landau coefficients and of the order
parameter as a function of the temperature, and have obtained the
critical temperature for the transition. We have also compared the
results of our study with the analytical results for the cases of high
and low temperature (displacive and order-disorder limits, respec-
tively). Considering different model parameters ranging from the
typical displacive analitical limit to a nearly pure order-disorder
limit and taking into account the results of a simulation for the 3D
Ising model at zero magnetic field we observe a simple law which
can be related to the displacive degree of the system. In particular,
we find the important result that for a large interval of tempera-
tures “outside” any possibly critical region a simple non-classical
(T-T)o power law accurately models the temperature dependence
of the order parameter. The value of the exponent o has been pro-

“posed to be related to the displacive/order-disorder degree of the
system.
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Statistical Process Control (SPC) charts, or Shewhart Charts
are used to monitor reference or control samples, to insure that the
calculated phase analyses of unknown samples are not in error
due to equipment or sample preparation variability.

As long as the calculated amounts of phases present in the
control samples do not vary from the historic mean values by more
than three standard deviations, the calculated amounts of phases
in unknown samples are assumed to be correct.

Zone Control Charts make the plotting of data points less
difficult for X-ray Diffraction operators than the standard control
charts. Examples will include determination of BasSigOs; in
BaSi305,8b405C12 in szOg,, and Y3TaO7 in YT&O4.



