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STATEMENT OF PROBLEM

In this work we studied the fragmentation, reactions, and dynamics of model
energetic compounds (methyl amines, azaaromatics, radicals) with high excitation
energies. The general idea was to characterize the behavior of electronically excited
energetic materials and to understand the beginnings of the decomposition processes.

SUMMARY OF MOST IMPORTANT RESULTS

The main results of the last three years are well represented in the Technical
Progress Reports already submitted. These studies show that radicals and Rydberg
states play an important role in the fragmentation behavior and dynamics of many
energetic materials model systems. We have generated new and never-before studied
radicals of substituted cyclopentadienyls (CN, F, CH3) and lutidyl and picolyl and have
shown that their excited electronic states are much more reactive than their ground
states. We have demonstrated their reactivity toward small substituted methanes,
water, alcohol, ammonia, and others. We have developed now published algorithms
for the theoretical description of such behavior.

The latest progress of the last six months of this effort (since our last
comprehensive report of results and progress) has been for laser ablation of RDX and
related materials. We have now constructed a supersonic nozzle that can be used with
laser ablation of matrix isolated materials. The nozzle works well with large molecules
and metal oxide systems, and we can observe the original molecule as well as its
fragments in the mass spectrum of the ablated material. We have observed V,0O,,
TixO,, tyramine, tryptamine, dopamine, and other large involatile molecules as well as
their fragments in this manner. Covariance mapping of these ablation plumes has
given us good information on how molecules and clusters can fragment.

All of these results are published, with the exception of the metal oxide and
organic molecule ablation results. These are reported here for the first time. The fact
that we can now access such diverse systems from matrices for mass spectroscopy
and covariance mapping is a major step forward for our program with ARO.
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