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system gets lost in the sense of forgetting its initial conditions or origin. This work is

still in progress but has led to the formulation of the mesoscale problem in Hamiltonian

terms and to the understanding of several model systems created to imitate the setup

just described. The most interesting of these model systems has the intriguing property

*of possessing an apparently infinite number of attractors with basins of attraction

which are of zero volume (i.e. have dimension less than the ambient, phase space). This

has major implications (not yet fully explored) for the predictability of dynamical

systems including those of central relevance for fluid flow.

In the second year, I began the study of nonlinear stability of certain fluid and

plasma flows. The major application of this has been a paper published in Physical

Review Letters in June, 1984 followed by a longer paper to appear in the Philosophical

Transactions of the Royal Society. The main result. there is that the classical stratified,

shear flow configuration which is linearly unstable when the Richardson number is less

than 1/4 is nonlinearly stable when that dimensionless number exceeds unitY. This is a

result more or less conjectured since the 1920's and complements the linear Miles-

Howard result from 1961-

Publications emerging from the contract priod:

(1) Bifurcation Phenomena in Collisional Plasmas Symposiiurr on Nonlinear
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Problems in Engineering, Argonne National Laboratory, April 1983.

(2) Richardson Number Criterion for the Nonlinear Stability of Stratified Flow,

with D. Holm, J. Marsden. and T. Ratiu; Phys. Rev. Letters, June 1984.

(3) Hamiltonian Formulation of Nearly Geostrophic Flow, to be published in

Geophysical and Astrophysical Fluid Dynamics, Fall 1985.

(4) Nonlinear Stability of Stratified Fluids with D. Holm, J. Marsden, and T.

Ratiu to appear in Phil. Trans. Roy. Soc., Fall 1985.

(5) Symmetries and the Interpretation of Nonlinear Stability in Three

Dimensional Fluid Flow with D. Holm to be published in J. Fluid Mech.

(6) An Iterated Map with an Infinite Number of Attractors with S. Buchsbaum

and J. Keeler, to be published in Physica D.

oDuring and just after the contract period I delivered talks at the following places

on work done under the auspices of the contract: UCLA. University of Hawaii, UCSD,

UC Davis. Los Alamos National Laboratory, ONR-NS C(' (onference on Nonlinear

Dynarnics in May. 1985, Woods t ole Oceanographic 1stitution, and (:(' Santa Plar:a,

No written reports other than proceedings of the conference and the publications

indicated above were issued.
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