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The use of an XRF glass database to assign a significance to forensic evidence
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Glass is an important type of forensic evidence that is frequently encountered in crime scenes. The
elemental analysis of glass, using sensitive techniques such as micro-X-ray Fluorescence Spectrometry
(MLXRF) and Laser Ablation-Inductively Coupled Plasma-Mass Spectrometry (LA-ICP-MS), has been
shown to be a valuable tool for the discrimination of glass samples originating from different sources and
the association of glass samples originating from the same source [1-3]. Although the forensic community
has reached a consensus on the analytical protocol for the forensic examination of glass using uXRF or
LA-ICP-MS [4, 5], there is no consensus on how to report the significance of an association or exclusion.
To address this gap, recent research efforts have focused on the development of glass databases to explore
the use of more objective methods of evidence interpretation (e.g., coincidental match probability,
likelihood ratio) and to assign a significance to the evidence. However, these efforts have primarily
focused on the development of LA-ICP-MS glass databases, despite the more widespread use of uXRF
for the elemental analysis of glass fragments in forensic casework [6, 7]. This study focuses on the
development of a WXRF glass database that can potentially be used by practitioners to assign a weight to
forensic glass evidence. The database includes 420 panes of soda-lime float glass, the type of glass that is
most commonly encountered in casework, from automotive windshields. Typically, a semi-quantitative
approach (using pXRF element ratios) is used to compare the chemical composition of the known and
questioned specimens submitted for casework analysis. However, a quantitative approach would allow
the uXRF glass database to be shared among practitioners. Additionally, a quantitative uXRF glass
database can potentially be combined with existing quantitative LA-ICP-MS glass databases to generate
larger collection sets. Therefore, the well-known fundamental parameters method will be applied to
quantify the chemical composition of the 420 glass samples using pXRF. The quantitative pXRF results
will be validated using LA-ICP-MS measurements. The application of more objective methods to
evidence interpretation using a quantitative XRF glass database and the agreement between uXRF and
LA-ICP-MS will be discussed.
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