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This article introduces a new method for structure analysis from powder diffraction data recently developed by the author. The method is

based on maximum-likelihood estimation associated with optimization of a theoretical model for statistical errors in observed diffraction

intensity data. The method has been applied to refinement of the crystal structures of Cas(PO,4);F, PbSO4 and BaSO, from powder

diffraction data. The structures optimized by the new method show significantly better coincidence with those obtained by single-crystal

structure analyses than the Rietveld method.
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Fig. 1. Contour map and the minimum position of the function
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Fig. 2. Deviation of the fractional coordinates optimized by the
Rietveld and new methods, respectively marked by
triangles and circles, from those optained by the
single-crystal X-ray analysis by Sudarsanan et al."® for

Ca5(PO4)3F.
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Table 1. Crude estimation of likelihood estimators for the
Rietveld (Prieeld) and new (Pyg, 1.umi) methods applied

to the data of Cas(PO,);F, PbSO, and BaSO,.

PRietveld PIda-lzumi PIda-lzumi / PRietveld
Cas(PO4)3F 10—14698 10—13654 101044
PbSO4 10—17386 10—15305 102081
BaSO4 1 0—9567 1 0—8682 1 0885
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Fig. 3. Deviation of the fractional coordinates optimized by the
Rietveld and new methods, respectively marked by
triangles and circles, from those optained by the
single-crystal X-ray analysis by Miyake et al.*" for

PbSO.,.
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Fig. 4. Deviation of the fractional coordinates optimized by the
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