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Selection of Excitation Factors in X—ray Fluorescence Spectrometry
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Abstract Excitation factor is one of the key faciors in the calculation of theoretical intensities in X — ray
fluorescence spectrometry. In this work, four commonly used compilations for calculating excitation factors were
mpared. An experiment was carefully designed and performed to test the validity of these calculated excitation
factors in which eight pairs of X —ray lines that were close to each other in energy were measured using
synthetic samples. The ratios of the measured intersities of the line pairs were then compared with those from
theoretical calailation using different compilations of excitation factors. It was found that the relative errors
between calculated theoretical intensity ratios using the excitation factors in the modified version of NRLXRF

program and the measured values were the least.
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Table 1 Fluorescence yields used in different excitation factor calculation methods
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Table 2 Relative X— ray emission rates used in different excitation factor cal culation methods
NRLXRF NRLX RF Broll de Boer
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Table 4 Comparson of theoretical and measured ratios of relative intensities using different excitation factor calculation methods

NRLXRF NRLXRF Broll de Boer
RE” RE RE RE
Pb Ie/ As Ka 0.376 0. 984 161.7 0. 467 24.2 0. 352 —6.4 0. 468 4.5
Ba Lot/ Ti Ka 0.316 0. 749 137.0 0. 385 21.8 0. 229 —27.5 0. 349 10. 4
Zr 1o/ P Ka 0.339 1.075 217. 1 0. 632 86. 4 1. 489 339.2 0. 589 3.7
Yb Ie/ Ni Ka 0.352 0. 711 102 0 0. 368 4.5 0. 266 —24.4 0. 358 1.7
Mo [a/S Ka 0.352 0. 756 114. 8 0. 450 27.8 1. 101 2128 0. 40 25.0
Sr Lo/ Si Ka 0.428 1. 095 155. 8 0. 634 4.1 1. 710 299. 5 0. 679 8.6
Pb Mo/ S Ka 0.242 0. 702 190. 1 0. 28 —5.8 — 0. 397 .0
W Mo/ Si Ka 0.362 L. 262 2486 0. 329 —9.1 — 0. 705 A8
Ave. RE™" 165.9 2.5 151.6 4.1
"RE (%). * *Ave. RE (%.
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