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Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 
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Dynamics of infrared multiphoton dissociation of P9lyatomic molecules has been 
investigated in a crossed laser-~olecular beam arrangement for some 14 different mole­
cules. The direct identification of dissociation channels, the measurements of angular 
and velocity distrihutions of dissociation products as a function of laser energy and 
tIle lifetime of an excited molecule estimated from the onset of secondary decomposition, 
all indicated that the energy distributions in the excited molecules were considerably 
randomized before decomposition and that mode selected bond breaking did not occur. 
In~tead, excited molecules mainly dissociate through the lowest energy channels. 
Although the average level of excitation beyond the dissociation energy was found to 
vnry from I (for N2F4) to 9 (for SF6) excesS C02 laser photons, the molecules were 
[oulld to be excited to levels with a characteristic lifetime of approximately 10 nsec, 
in the cases where a statistical (RRKN) theory could be applied. Apparently. ,the 
absorption of infrared photons from a high power laser was eventually limited by the 
lifetime of excited molecules. In systems where 3-center and 4-center eliminations 
arc observed, it is possible to derive some information on the nature of potential 
enprgy surfaces for elimination processes. A phenomenological model calclllntion that 
exhibits the realistic qualitative behavior of multiphoton'excitation and dissociation 
of polyatomic molecules will also be discussed. 
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