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Statistical variance of x-ray intensity affected by counting loss of detection systems has been experimentally evaluated by a repeated

Chipman’s foil method for a laboratory powder x-ray diffractometer and a high-resolution synchrotron powder diffractometer. The

effects of counting loss were modeled by an intermediately extended dead-time model. It has been found that the statistical variance

issatisfactorily reproduced applying the parameters evaluated by least-squares analyses on the data measured by a single-shot Chipman’s

method. It means that the statistical errors attached to the observed intensity data can appropriately be predicted from the results

of a rapid calibration measurement.
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Fig. 1. Example of repeated measurement by Chipman’s foil
method for a laboratory x-ray diffractometer (Rigaku, RAD-2C);
(a) attenuated intensity (grey circles) and results of segmented
linear fitting (solid lines), (b) residuals of the segmented linear
fitting for the attenuated intensity, (c) unattenuated intensity (grey
circles) and results of segmented linear fitting (solid lines), and
(d) residuals of the segmented linear fitting for the unattenuated

intensity.
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Fig. 2. Mean and variance of the unattenuated intensity versus
mean attenuated intensity measured with a laboratory
diffractometer. The variance of the observed unattenuated
intensity is plotted as open circles and the variance of the residuals

from segmented linear fitting are plotted as solid circles.
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Fig. 3. Example of repeated measurement by Chipman’s foil
method for a synchrotron powder diffractometer (KEK-PF BL-
4B2 MDS); see the caption of Fig. 1 for definitions.
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Fig. 4. Mean and variance of the unattenuated intensity versus
mean attenuated intensity measured with a synchrotron

diffractometer. See the caption of Fig. 2 for definitions.
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Fig. 5. Least-squares analysis and prediction of variance from
single-shot calibration data measured with a synchrotron
diffractometer. The broken lines in the difference plot on the lower

panel show the evaluated errors.
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