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Abstract: Understanding the chemistry that occurs in the reaction front of an explosive detonation is extremely difficult
due to the short time-scale and violent release of energy in the form of heat, sound, light and blast. In addition, full-scale
detonation testing requires many grams of energetic material and is quite expensive. The ability to study the chemical
reactions and properties of explosives in laboratory-scale experiments would greatly benefit the development of improved
explosive formulations. A focused, nanosecond-pulsed laser with sufficient energy to exceed the breakdown threshold of a
material generates a laser-induced plasma with high peak temperatures (>10,000 K), pressures (tens of GPa), and shock
velocities (multiple km/s). Depending on the laser parameters and material properties, nanograms to micrograms of
material is ablated, atomized, ionized and excited in the laser-induced plasma. The feasibility of exploiting laser-induced
plasma chemistry to study the chemical reactions of energetic materials has been demonstrated. In addition, the shock wave
generated in the air by the laser-induced plasma can be used to predict the explosive properties of the ablated material, i.e.,
energetic materials generate faster laser-induced shock velocities than non-energetic materials. Based on the observed
linear correlation between the laser-induced shock velocity and the measured performance from full-scale detonation
testing for a large suit of pure and composite energetic materials, this method is a potential screening tool for the
development of new energetic materials and formulations prior to detonation testing. Recent results on the extension of this
method to metal-containing energetic materials, porous silicon explosives, and novel energetic materials will be presented.
Other methods being developed for laboratory-scale characterization of energetic materials will also be discussed.
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