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New parameters to specify the sharpness of

powder diffraction peak profiles
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New parameters to specify the sharpness of symmetric powder diffraction peak profiles are proposed. The parameters are defined through

the v-th order moment of the Fourier transform of the profile function. The exact solutions about typical model profile functions and

theoretical size-broadening profile with statistical size-distribution are presented. Examination of the difference between the theoretical

size-broadening profile and the Lorentzian function with the common sharpness parameters suggests that the order of v = -1/2 is suitable to

approximate the size-broadening profile with alternative model functions.
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Fig. 1 Profiles of the Gaussian, logistic distribution,
hyperbolic secant, modified Lorentzian, intermediate

Lorentzian and Lorentzian functions.
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Table 1 Relative values of sharpness parmeters for Gaussian, logistic distribution, hyperbolic secant, modified Lorentzian,

intermediate Lorentzian and Lorentzian functions.

Function B/IW A/B BIC,, B/IC, BIC,, B/C, B/IC,
Gaussian 0.67766 0 0.85721 0.75295 0.68673 0.63662 0.56419
Logistic distribution 0.72230 0 0.86518 0.78500 0.73069 0.69106 0.63662
Hyperbolic secant 0.75933 0 0.88087 0.81385 0.77132 0.74245 0.70711
Modified Lorentzian 0.77688 0 0.88889 0.82436 0.78125 0.75 0.70711
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Table 2 Relative values of sharpness parameters for the Voigt function to those of the Lorentzian function. The integral breadths

of the component Gaussian and Lorentzian functions, b and b;, for the normalized Voigt profile are also listed. The

relative values of A/B are equivalent to the values of b, .

Oy bg b, B/W BIC.,), B/Cy), B/IC, B/IC,
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Table 3 Relative values of sharpness parameters for the Pearson VII function to those of the Lorentzian function.

Op7 u B/W A/B BIC,, BI/C, BIC,» B/C, B/C,
0 00 0.67766 0 0.84723 0.75297 0.68673 0.63662 0.56419
0.2 5 0.70910 0 0.85971 0.77490 0.71642 0.67291 0.61143
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1 1 1 1 1 1 1 1 1
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Fig. 3 Normalized profiles of the Pearson VII function for
ppr=0,1/3,2/3,1,4/3,5/3.
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Table 4 Relative values of sharpness parameters for the pseudo-Voigt function to those of the Lorentzian function.

n B/IW A/IB BIC,» BIC, BIC,» B/IC, BIC,
0 0.67766 0 0.84721  0.75295 0.68673 0.63662 0.56419
0.2 0.72436 0.27611  0.87538  0.79265 0.73264 0.68685 0.62211
0.4 0.77797 0.51416  0.90487  0.83652 0.78513 0.74552 0.69088
0.6 0.84015 0.71416 093562  0.88521 0.84571 0.81492 0.77359
0.8 0.91313 0.87611  0.96743  0.93943 0.91642 0.89823 0.87456
1 1 1 1 1 1 1 1
1.2 1.10513 1.08584  1.03274  1.06781 1.10033 1.12696 1.15912
1.4 1.23497 1.13363  1.06467 1.14368 1.22300 1.28949 1.36613
1.6 1.39938 1.14336  1.09419  1.22814 1.37636 1.50439 1.64402
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Fig. 4 Normalized profiles of the pseudo-Voigt function for
n=0,1/3,2/3,1,4/3,5/3.
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