Test Results of XRF with RAP47 

http://physicsopenlab.org/2016/02/24/diy-xrf-spectrometry/

X-ray fluorescence (XRF) is the emission of characteristic “secondary” (or fluorescent) X-rays from a material that has been excited by bombarding with high-energy X-rays or gamma rays. The phenomenon is widely used for elemental analysis and chemical analysis, particularly in the investigation of metals, glass, ceramics and building materials, and for research in geochemistry, forensic science and archaeology.


Each element has electronic orbitals of characteristic energy. Following removal of an inner electron by an energetic photon provided by a primary radiation source, an electron from an outer shell drops into its place. There are a limited number of ways in which this can happen, as shown in Figure. The main transitions are given names: an L→K transition is traditionally called Kα, an M→K transition is called Kβ, an M→L transition is called Lα, and so on. Each of these transitions yields a fluorescent photon with a characteristic energy equal to the difference in energy of the initial and final orbital. The wavelength of this fluorescent radiation can be calculated from Planck’s Law : λ = h c / E
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Table of x-ray emission lines

http://www.med.harvard.edu/jpnm/physics/refs/xrayemis.html
………
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The tests were made with a RAP47 CsI(Tl) LEG Scintillation Probe. The radiation source is 8 smoke detector pellets mounted on a ludlum collimator with all filters removed leaving a lead plate with a circular window. Pellets were mounted on top of the lead plate. The probe is held flush with the sample; gamma rays from the source hit the sample, causing fluorescence of secondary x-rays. The secondary x-rays enter the detector and are processed by a mca to determine the elements present. Several mineral and metal samples were tested. 
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