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OSAC Research Needs Assessment Form

Title of research need: | Fundamental research into mechanism of particle formation

Keywords: GSR, particulate formation, lead-free ammunition, primer residues

Submitting subcommittee(s): | GSR Date Approved: 11/28/16

(If SAC review identifies additional subcommittees, add them to the box above.)

Background information:
1. Description of research need:

There is a lack of knowledge in the field that describes the mechanism or particle formation as a
function of barrel temperature and pressure (functions of ammunition, weapon, etc.). As a result,
unusual or unexpected particulates are seen that are difficult to understand or assign sources. A
recent example are particulates that contain barium and aluminum that are occasionally observed
with shotgun discharges. Better understanding of the chemistry and physics of firearm-related
particulates would be valuable in such cases and would add to the scientific foundation of the
discipline.
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3a. In what ways would the research results improve current laboratory capabilities?

This research will not impact capabilities directly; rather its impact will be on foundational
understanding and thus general improvement of practice and evidentiary value.

3b. In what ways would the research results improve understanding of the scientific basis for the
subcommittee(s)?

The mechanism of particulate formation in general is reasonably well understood and documented
for situations such as environmental particulates formed from diesel exhaust and atmospheric
particulate formation. Similar studies are needed in the forensic context and for GSR.
Understanding how GSR forms will facilitate predictive modeling that can be used as primer
formulations change and evolve. This knowledge will also assist in flagging potential false
positives and false negatives that could be ruled out based on the fundamental knowledge of
particulate formation in the context of firearms.

3c. In what ways would the research results improve services to the criminal justice system?

Such knowledge will solidify the scientific foundations of GSR analysis and lend greater evidentiary
power to GSR analysis.

4. Status assessment (I, I, III, or [V): I Major gap | Minor gap
in current in current

knowledge | knowledge

No or limited
current research
is being
conducted

Existing current
research is being
conducted

This research need has been identified by one or more subcommittees of OSAC and is being provided as an
informational resource to the community.
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