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ABSTRACT
Seen from the proper perspective, much of physics is a recognition
of symmetry. Thé history of this perspective is briefly reviewed,
leading to the modern geometrical formulation. Geometrical Hamiltonian
mechanics, Noether's theorem and the general process of reduction to
smaller spaces of description are reviewed. As examples, Euler's equations
for the rigid body and the perfect fluid are shown to be identical.
Breaking of symmetries often introduces a hierarchical structuring. A
viewpoint is presented from which the guiding center and oscillation center
descriptions in plasma physics are unified with geometrical optics descrip-
tions in wave theories within a Hamiltonian framework. Connections with
a general theory of different levels of description in physical theories
are drawn, e.g., Kinetic vs. Fluid descriptions in statistical mechanics,
quantum vs. classical physics, etc. Should time permit, relations with
guantum chaos, topological excitations and catastrophe optics will be
indicated.
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