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with regard to the work on coupled oscillator models. I have also benefitted from

collaboration with Alina Chertock, Jose Miguel Pasini, Sujit Nair, Katalin Grubits,

and Marin Kobilarov on research topics not covered in this thesis.

Shawn Shadden, a former student of Dr. Marsden, provided helpful discussions

as well as encouraging support from a student’s perspective.

I have been fortunate to be joined by talented undergraduate students during

summer research projects including Evan Gawlik, who provided excellent work on

the elliptic three-body problem, and Benjamin Bastide, who worked with me during

our first discoveries of homoclinic tangles in hurricanes.

Tapio Schneider kindly provided access to the supercomputer in the Division of

Geological and Planetary Sciences at Caltech, without which the computations would

not have been practicable. I thank Aaron Mckinnon and Naveed Near-Ansari for their

instant computer support – especially on late nights and weekends.

I also thank Tony Bloch for his mentorship during my studies at the University

of Michigan, and Peter Smereka for first introducing me to the Smale horseshoe.



vi

During my graduate studies, I have received generous funding from DARPA, the

National Science Foundation, the Office of Naval Research, the Air Force Office of

Scientific Research, the ARCS Foundation, the Society for Industrial and Applied

Mathematics, the Center for the Mathematics of Information, and the Office of the

Dean of Graduate Studies at Caltech through various funded projects and awards.

Most importantly, I wish to thank my wife, Patricia, for her love, support, and

encouragement. As Mother to our four boys, she has performed far more difficult,

rigorous, noble, and rewarding work than any of the challenges I have faced in my

research – and in a far more loving way!

If there are mistakes in this thesis, they are of my own imagination. From the long

list of acknowledgments, it is easy to see that if there is anything of great scientific

value contained herein, that these results have come through me, and not because of

me.


