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Stability of dynamical systems has been studied for centuries, for both
practical and academic reasons. This talk will be about transitions to insta-
bility (bifurcations) that occur for certain kinds of equilibria of Hamiltonian
systems. These are equilibria that possess negative energy modes, stable
modes of oscillation that lower the energy of the system when excited. Such
equilibria are structurally unstable to both Hamiltonian and nonHamilto-
nian perturbations of the system, as is known from the work of Kelvin, Tait,
Poincaré, Krein, Moser, and others. In the context of partial differential
equations that describe matter, such as fluid and kinetic theories, the situa-
tion becomes subtle, much less is known, and at least some functional analysis
is needed. I will give examples, discuss some history, show how to attach a
signature to the continuous spectrum of an infinite-dimensional Hamiltonian
system, and discuss our proof of an extension of Krein’s theorem for such a
system.1
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