
Additional Notes and Suggestions for the X-Ray
Fluorescence Lab

A. Marino, October 2017

1 Additional Information about Data Collection

The password for the computer attached to the setup is XRF2014.
To run the device start the Mini-X Controller by clicking on the “LaunchMiniXCntrl.exe”.

Click on the“Start Amptek MiniX” button on the top. To actually collect and analyze the data,
click on the “DppMCA” icon. (You will need to leave both the MiniX and DppMCA programs
running.) The DppMCA screeen should be blank, but if there is previous data in the panel, goto
“Delete data and reset time”. To connect to the spectrometer device, click on MCA→Connect.
Then go back to the Mini-X controller and hit “HV on”. Then back in the Dpp MCA program,
click on MCA→Start Acqusition” . It will collect data for about 60 seconds and you will hear
a beeping noise. Counts will also appear in the plot in DppMCA program. When the data
acquisition ends you should manually hit “HV off” on the Mini-X Controller program.

To calibrate, in the DppMCA, go to “Calibrate”. For a given peak, find the channel number
that corresponds to the location of the peak, and enter in the energy value in eV for that peak.
Figures 1 might be helpful for identifying peaks.

To export the data from the DppMCA program to a file, go to “Copy Spectrum Data”, then
open the“Notepad” application within windows and paste the data there. This file might look
strange on the screen in Notepad, but If you save the file and copy it over to another computer,
you can just import it into Mathematica and it should interpret it properly with columns for
the channel number and the counts. (You need to apply your calibration to convert it back to
energy.)

2 Suggestions for Additional Investigations

Ultimately it would be nice not just identify the contents of a sample, but also to estimate
the fractional composition. The yield of x-rays due to fluorescence will vary from material to
material. The x-rays are also absorbed as an exponential function of the material that they
pass through:

I = I0e
−µsρx (1)

where I0 is the initial intensity, ρ is the density, µs is the mass absorption coefficient of the
sample (which depends on the material and potentially the wavelength). The x-rays from the
source are both absorbed by the sample exponentially (leading to a larger signal for a thicker
sample) but then the emitted x-rays from the material also are attenuated on their way back
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Figure 1: The L and K lines for all of the elements.
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to the detector. So eventually the signal should plateau as some constant yield. In general
for thick samples determining the fractional composition can be a very complicated iterative
proceedure, but you can try to estimate it here for a simple sample.

• Using different thicknesses of copper (both different layers of foil and some of the larger
pieces) investigate the yield vs thickness. Does it increase linearly with thickness, or does
it saturate at some max value? Not that since copper oxidizes easily, you might want to
polish the surface a bit (or soak it in white vinegar for a few minutes).

• You have been given a new and an old penny. Take measurements of the Lincoln face side
of the pennies and determine the composition. What elements do you see? The surface
has been filed off of the back side of both pennies. Measure the composition of this filed
side too. Based on these studies, and your measurements in the previous step what can
you say about how deep into the sample the x-rays are penetrating?

• Challenge: Identify the elements and their composition in a 100 yen coin. First determine
what elements are present. Determine the expected yields from thin foils of the same
metals. Using the thin foils as calibration, try determine the fractional abundances of the
elements in the coin. Here you might want to export the data in Mathematica and do a
fit for coin spectrum = A1 ∗ element 1 spectrum +A2 ∗ element 2 spectrum + ..., and then
the fractional abundances are A1/(A1 +A2 + ...). To turn a calibration spectrum dataset
into a “function”, you might want to use the Interpolation function in Mathematica.
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