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LONG-TERM GOAL

The long-term goals ae: 1)to take adlantageof the ever-changing ocean environment's dfedsin order
to provide amore conplete underganding of long-range aoudic puse popagaion including
extracting parareters daracterizing the ocean environment, for example, by linking themto range
scdesof temporal de®rrelationsin arriving ggnals, 2) understanding the extent of fundamental
limitations on ray-based acoustic tomography; of particular interest is the breakdown range of
samiclassca methods, ad 3)to add essimportant basc physicsissueghat arisein the ocean problem,
but within a nore general context.

OBJECTIVES

There aretwo primary sdentific objedivesof this work: 1) to begn developing a gemetric acoudics
theory that add esses pametrically varying ocean environments in the presence of ray chaos,
determines what information surnvives inder su conditions, and degermineshow to extract it, and 2)to
determine the sensitivity of acougic wavefieldsto relevant ocean environment parameters ther eby
conreding the scée of changesin the ocean to range scéesof wavefield corr elation decy.

APPROACH

We onsider amudic propagaion problems that alow for parabolic equdion desciption. Advantageis
taken of new semiclasscal approaches to approximate time-evolving wavefields in systemspossessng
classcally chaotic analogs. The methodsrely on wave packes, heteroclinic orbit summations, and have
been shown to be remarkably accurate in sgte of relying on highly unstable chaotic trajedories. The
approach issimilar in spirit to the van Vledk approximate propagator, and the Gutzwiller taceformula.
Fromthis garting point, we ©nsider g/stems whose gverning equaions can be expressed asarying
with respectto a parareter; this can modd, for example, atime-changing internal wave configuration.
To dudy respnse and sensitivity, it is fruitful to appy perturbation theory to descibe the changes
arising in ensarblesof classcal trajedories inderlying the wavefields. We compare,samniclasscal
predctions with 'exact’ numerical wavefield cdculations.

WORK COMPLETED
In conjunction with a Washington Sate University Ph. D. dudent, Nicholas Cer uti, the principal

acoonmplishments of the lastyear ae: 1) the deivation of theoretical resuts for the scée of eigenlevel
motions basedon mean squae dangesin classcal trajedory adions as afunction of a peturbation, 2)


mailto:tomsovic@Awsu.edu

extensions of known perturbative expressions for periodic orbit actions to homoclinic orbits, 3)
derivations of semiclassical expressions for dynamical correlations between weighted level velocities, 4)
new arguments leading to the expectation of the applicability of statistical random matrix model results,
and 5) calculations on simple chaotic model systems giving partial verification of the above theory.

IMPACT/APPLICATION

The work is aimed at understanding the predictability and/or other limitations of ray methods in the
presence of unstable dynamics. In addition, parametric variation, once understood, is often found to be
one of the only successful ways of deducing otherwise difficultto-ascertain information about complex
systems such as the ocean environment.

RELATED PROJECTS

Additional work currently underway, but not fully described in this report, involves extensive
collaborations with the following individuals: M. Wolfson (WSU) and M. Brown (RSMAS-AMP).
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