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Summary 
One principal goal of the grant was to model and analyze the dynamics of 
spatially extended chaotic systems. One of the principal tools used in the 
analysis was KLTOOL, a computer package developed by the principal in- 
vestigators for Karhuneri-Lohe analysis. The package was used to analyze 
video data from a laboi-atory experiment, performed by Michael Gorman 
and collaborators at the University of Houston, on cellular flames. A wide 
variety of complex dynamics are observed depending on factors such as the 
mix of reactants and ambient pressure. At present, there is no satisfac- 
tory mathematical model of the dynamics, but the Ph.D. research of Jos6 
Palacios, who was supported by this grant, showed that in many cases the 
dynamics were relatively low dimensional, and he was able to character- 
ize the behavior of the jlames in terms of periodic saddle orbits. The K-L 
analysis was also used to analyze the apparent symmetries that govern the 
dynamical behavior of ii certain two-dimensional model of fluid flow; this 
work was completed by Nejib Smaoui, a graduate student and postdoc in 
the mathematics depart ment in collaboration with D. Armbruster and oth- 
ers. 

A second goal of the project was to analyze complex time series whose 
underlying dynamics may be low dimensionally chaotic. Particular empha- 
sis was placed on systeins of possible relevance to energy production and 
distribution. The work with Stuart Daw and collaborators attempted to 
characterize low-dimensional aspects of the dynamics of a fluidized bed, in 
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particular, a transition from periodic to irregular behavior. E. Kostelich 
worked with Efrain O’Neill, who is a graduate student in electrical engi- 
neering, and G. Heydt, a faculty member in the Department of Electrical 
Engineering at ASU, to  characterize the dynamics of an electric arc fur- 
nace and to construct a power quality model that incorporates chaotic (as 
opposed to stochastic) lorcing from the arc furnace. The model’s output 
appears to mimic observed “real-world” measures of power quality much 
better than models that assume entirely stochastic behavior in arc furnaces. 
This work will appear ir the IEEE Transactions on Power Quality. 

Finally, E. Kostelich and collaborators worked on aspects of targeting in 
chaotic dynamical systeins. This work showed that it is possible to switch 
a moderately high-dime1 tsional chaotic process rapidly between prespecified 
periodic saddle orbits embedding within the attractor. Additional work 
extended previously-developed algorithms for the highly accurate computa- 
tion of stable manifolds of periodic saddle orbits, which is essential to the 
successful application of targeting algorithms. 
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