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20/ °© FMHM/ ° H 20/ © FMHM/ °© H
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Ui Ui
° ° ° ° 20/ ° FWHM/ ° ¢ I 20/ ° FWHM/ ° ¢ I
03 166.4820.480.33 52.3 66.4520.460.24 51.3 66.452 30 0.46 4 0.24 15 51.6 28.3 66.473 32 0.48 4 0.17 15 62.3 31.1
004 66.5750.480.33 16.9 66.546 0.460.24 20.9 66.546 30 0.46 4 0.24 15 20.9 28.6 66.567 32 0.48 4 0.17 15 10.3 29.6
12 367.3330.470.33 144.3 67.304 0.46 0.24 148.2 67.304 30 0.46 4 0.24 15 148.2 27.5 67.325 32 0.48 4 0.17 15 162.4 29.9
412 67.6040.470.33 76.5 67.5750.460.24 77.5 67.575 30 0.46 4 0.24 15 77.5 31.1 67.596 32 0.48 4 0.17 15 58.8 33.4
13168.06000.470.33 0 68.0310.460.24 0 68.031 30 0.464 0.24 15 0 818.0 68.05232 0.484 0.17 15 0 131.2
1 0468.1530.470.33 0.1 68.1230.460.24 0 68.12330 0.464 02415 077.6 68.14432 0.484 0.17 15 0 226.2
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313 68.2700.470.33 65.6 68.241 0.460.24 67.5 68.241 30 0.46 4 0.24 15 67.5 216.9 68.262 32 0.48 4 0.17 15 14.2 284.5
Rspar = 5.418 Rpp = 1.970 Rpp =2.275 Rpp = 2.448
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Abstract

Simulated annealing algorithm was applied in the decomposition of neutron and x-ray powder diffraction pattern. The method
described in this paper has two main advantages first the pattern decomposition results do not depend on the starting peak
parameters thus the difficulty in the choice of initial solutions which occurs in fitting a complex pattern composed of severely
overlapped peaks by a conventional least-squares profile fitting method is overcome secondly it has the ability of searching for
global other than local optimal solutions thus can effectively resolve the multi-solution problem mathematically and this
advantage is the most useful when decomposing complex patterns with several local optimal solutions. The computing step is
described in detail the setting of relative parameters is discussed and the simulated annealing method is compared with a
conventional least-squares profile fitting method through both simulated pattern and actual pattern to demonstrate its unique
advantage in the decomposition of complex pattern. In principle the method can also be applied in other kinds of spectra which

can be described by profile shape function.

Keywords pattern decomposition simulated annealing algorithm powder diffraction peak separation
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