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When designing the optimal standards-based microanalysis measurement experiment, it is
beneficial to understand how each of the different terms in the CA = Z·A·F·kA (where kA is the k-ratio
of the A-th element) correction contributes to the calculation of sample composition.  The three
terms in the ZAF correction, the Z-term representing the correction due to backscatter and stopping
power effects, the A-term representing the correction for x-ray absorption, and the F-term
representing the correction for x-rays excited by fluorescence, depend on a semi-empirical model
and many experimentally determined parameters.  Some of these parameters are well characterized;
others are less well characterized.  To minimize the error in the resulting experiment as a result of
the poorly characterized input parameters, it is best to select a standard with similar properties as the
unknown.   Alternatively when such a standard is not available,  it is often necessary to select a
binary material as a standard for a volatile or non-solid element.   It is a poor idea to choose a binary
material in which any one of the Z, A or F correction terms are significantly different from unity.

NanoZAF is a novel Palm† PDA (personal digital assistant) application to assist in this
process.  The user inputs the the instrument parameters (beam energy and take-off angle) and the
estimated composition of the unknown or the known composition of the standard.  The application
computes the ZAF correction using the Pouchou and Pichoir PAP[1] model for each analytical line
family (K, L and/or M) of each element in the sample relative to the correction for a pure elemental
reference.  The corrections are nominally unity when the behavior of the pure elemental reference is
identical to the unknown.  Of course, correction factors of unity are the ideal and typically the A-
term shows significant variation particularly for low energy lines or lines near the absorption edges
of other sample elements.  A-terms of 0.2 – 0.4 are common for oxygen and depend strongly on the
electron transport models and (relatively) poorly known mass absorption coefficients for oxygen.  A
similar statement can be made for other low energy lines - either K lines of light elements or L or M
lines of heavier elements.

Knowledge of the correction factors can also assist the analyst in making intelligent choices
selecting which lines to use to perform the composition calculation.   Even if the intensity in a K-line
is substantially less than the intensity in a L-line, it may be better to analyze using the K line if the
correction factors for the K-line are closer to unity  In addition, the analyst can consider how
changing the beam energy will effect the ZAF correction.  Lowering the beam energy can eliminate
the fluorescence correction in some materials and reduce the absorption correction by reducing the
average depth at which x-rays are generated.  However, lowering the beam energy can also eliminate
higher energy lines that typically have lower absolute mass absorption coefficients.  The selection of
optimal experimental parameters requires the kind of knowledge and understanding that NanoZAF
can provide.

The PDA platform is ideal for this kind of utility.  The portability of the platform encourages
analysts to plan out their experiment before they sit down at the instrument.  The user-defined
sample database allows the analyst to record a list of available standards and deliberately select the
optimal standard for each experiment.  NanoZAF will be available for free through Palm Source at
www.palmsource.com.  NanoZAF requires a Palm compatible PDA with Palm OS version 3.0 or
higher.
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† Certain commercial products are identified in this paper to foster understanding. Such identification does
not imply recommendation or endorsement by the National Institute of Standards and Technology, nor does it
imply that the products identified are necessarily the best available for the purpose.

 

Figure:  The primary input and results screens in NanoZAF.

Microsc Microanal 11(Suppl 2), 2005 1295

https://doi.org/10.1017/S1431927605510687 Published online by Cambridge University Press

https://doi.org/10.1017/S1431927605510687

