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(Partial) Synchrotron Chart



X-Ray Fluorescence Basics



Visualization via Multi-Channel Analyzers (MCA)



PyMca?
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Generalities



XRF Spectrum Analysis
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1. Calibration
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2. ldentification
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3.1 Peak area via ROI



3.2 Peak area via fitting



3.2 Peak area via fitting



Fit configuration Dialog (1)



Fit Configuration Dialog (1)



Emission Lines



4. Quantification (1)



4. Quantification (I1)

Nominal concentration 500 ppm



XRF Analysis Integration in other Applications

Integration in mxCuBE (ESRF) Integration elsewhere
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IS It easy to embed?
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Advanced Fit Batch processing
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Output



XRF Imaging
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Generic Fitting Module
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Automatic Peak Search Routines



1D Stack ROI Imaging

In this example:
Stack = 101x200x2000 numpy array

20200 spectra of 2000 channels

Pixel[i, j] = numpy.sum(Stack{i, j, :])

Pixelli, j] = numpy.sum(Stack]i, j, ch0O:ch1])



1D Stack ROI Imaging

We can generate new images by moving the cursors or defining new ROIs in the table



Imaging and Principal Component Analysis

Subtract the average spectrum from each
spectrum of the dataset and arrange it as
NpixelsxNchannels

Calculate the covariance = Data.T * Data
Get the eigenvectors of the covariance
Add the average spectrum to each row
and get the projections of that dataset on
each eigenvector (Npixels scalars for each

eigenvector)

Reshape the projections in the original
map shape to obtain the "Eigenimages”

Covariance method, other ways in http:// en.wikipedh.org/wiki/Principal _components_analysis



Eigenimages and Eigenvectors



Eigenimages and Eigenvectors



Eigenimages and Eigenvectors



Eigenimages and Eigenvectors



Eigenimages and Eigenvectors



Eigenimages and Eigenvectors



Getting the actual information

We can select a set of pixels on any of
the displayed images and display the
cumulative spectrum associated to those
pixels.

Here we can see the average spectrum
associated to the hotter pixels of the

Eigenimage 02 (in red) compared to the
average spectrum of the map (in black).



We could have easily missed the
presence of one element if we would

have just analyzed the sum spectrum
via ROls.



What have we done?



Current Developments — HDF5 Support
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Current Developments — 3D and 4D
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Conclusion
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