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❑ Internal gravity waves (IGWs) are ubiquitous in the ocean and the atmosphere.

❑ Generated by tides and winds, they can cause intense mixing in deep ocean (Garrett,

Science 2003)

❑ “… dissipation mechanisms, together with the understanding of observed energy spectra

resulting from nonlinear interactions between those waves is still debated.”
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(Garrett, Science 2003) Internal wave modes (Husseini et al. PRF 2020)
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resonant triad interactions of internal wave

modes?

❑ Assumptions:

❑ We use a weakly-nonlinear theory:

❑ Primary monochromatic wave field:

❑ Exponential shear flow profile:

(Young and Wolfe, JFM 2014)
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Frequency: ω = ω*/N
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Thorpe, JFM (1966)

❑ A regular perturbation series in terms of “δ” – indicates the strength of shear

❑ Even an arbitrarily weak shear will activate additional resonances.

❑ Self-interaction is possible with the inclusion of background shear.

❑ Shear activates new resonances that are previously absent
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Number of Resonances

Ri = 103 shear rate ≈ 10-5 s-1

❑ Presence of weak shear is significantly different from the absence of shear. 

❑ Self-interaction is possible even with the inclusion of arbitrarily weak shear.

❑ Identified resonant interactions in wide (Ri, ω) parameter space.

❑ Weak-shear asymptotic theory can be extended to other inhomogeneities like 

non-uniform stratification also.
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is a small parameter indicating the 

strength of nonlinearity
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