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The deconvolution of the instrumental function in X-Ray
diffraction profile analysis is a basic step in order to obtain reliable
results on the microstructure (crystallite size, lattice microstrain, efc.)
and is a typical example of ill-posed inverse problems. The
implementation of an eigen function method with different
regularization techniques is investigated and a simple regularization
algorithm is proposed.

A simulation of an instrumental-broadened profile superimposed
with random noise and background signals is used to investigate the
reliability and efficiency of the proposed technique. For the simulation
an experimentally defined instrument function based on an accurate
mathematical model for Cu emission profile, the geometry of the
diffractometer and the physical properties of the specimen are used.
The parameters for this instrumental function are obtained by least
squares fitting of experimental data sets resulting from the reference
materials LaBg and Al,O;.

Compared to established algorithms, the proposed route is faster
and more reliable in terms of stability, especially in the case of large
experimental noise. The evaluation of experimental diffraction data of
nanocrystalline gold with respect to grain size and microstrain and the
comparison with standard evaluation technique is done.
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