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Introduction

Cambridge Scientific provides an XRF Analyses program (CSXRF) based on a hybrid fundamental parameter approach. It is a truly fundamental parameter approach, with additional options for
supplementing unknown basic physical parameters, and equipment information.

The fundamental parameter method is using the fundamental parameters to calculate a model spectrum that best represent the measured spectrum.

However, some of the fundamental physics parameters are purely known, and the equipment details are absolutely important, and frequently not well specified. The hybrid FP approach uses FP to define
amodel spectrum that is fit to the data to provide element peak areas. Measurements on known standards, allow to specify the detector efficiency, the absorbers’ thicknesses, and fine tune the excitation
function at the sample position - thus the hybrid approach. If CSX signal processors are used for the measurements, it also evaluates the rejected events spectra, to derive the true input rate for each x-ray lines
in the spectrum.

Some features: Lorentzian line shape, x-ray satellites, parameterized detector tailing, secondary- and tertiary fluorescence, layered sample, unknown matrix correction, visible and invisible elements,
coatings..

The inconsistencies and unreliability of the basic atomic parameters [1,2], With a quality assurance capable signal processor [34], we have i aaoa g Reequipment. [tis cruclal t know
as well as the inaccuracies of the precise description of the equipment overcome the limitations of the signal processing approaches clearly ;he x-ra:iy s&emrum. i lt(he saln:iple pfos;‘uon,'whnc: V\;lll Tl t}}:e 'e)l;atalt):on. It
parameters, demand a daunting taskin applying the fundamental described by Dr. P Statham [5], and the detection arm can be properly RISl CeeRowledge of the x-ray tube function, the absorbers
parameter (FP) approach in x-ray analysis. Below we present some handled, even at very high input rates. ?;é thf ge(:imetry..Usua]]y e x-ra{l EbEEnc onlSpure ljknownand
examples for the level of knowledge of basic parameters. The proper knowledge for the electronic efficiency in varying noise e iaGt o e cxperimentally. "
environment s crucial. It is solved via analyzing the rejected events We have developeda user friendly approach, where an inverse FP method
spectra as well, accounting for all events. is used to determine the synthetic tube function at the sample position,
o from a multi-element standard spectrum. This method will accommodate

the inconsistencies and inaccuracies of the basic physics parameters in first
order. However, the inaccuracies in the atomic parameters will not be

08 sufficiently compensated with layered targets, and will give limitations in
the layer accuracy.
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N Sesey o3 for the prefilter was used the determine the prefilter thickness. The assumed
i JUPSS ol i 2 thickness was not the same as the x-ray absorption thickness.
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subshell fluorescence yield and Coster-Kronig transition presents that the count rate was very high, resulting in a large number of pile Xeray energy.
probabilities. The experimental data is internally inconsistent ups, indicating that smaller beam current would be optimal. X . .
in an extent of more than 100% The scattered spectrum in the measured spectrum is used to justify that the
http://www.atomki.hu/arZOOS/é atom_mol/a07.pdf selected tube function is suitable for the application. Scattering on a low_Z
- i 6000 element has mainly Compton scattered events beside the Rayleigh scattered.
The blackline is the measured, while the blue is detector efficiency
0.16 corrected spectra.
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Additional care need to be taken at layered targets, with the Xray energy (keV)

secondary electron ionisation cross sections, because in different
chemical forms it may have a huge change. The above figure gives
an example, presenting an electron energy loss measurement.

Measured spectrum on a high Z element, where the Rayleigh scatter
dominates. Since the scattering has polarization dependence, and the x-
rays from the x-ray tube are generally polarised, care should be taken on

Conclusions the potentiality of polarisations.
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