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Bibliogov, United States, 2013. Paperback. Condition: New. Language: English . Brand New Book ***** Print on Demand *****.Plasmas, such as those
found in the space environment or in plasma confinement devices, are often modeled as electrically conducting fluids. When fluids and plasmas are
energetically stirred, regions of highly nonlinear, chaotic behavior known as turbulence arise. Understanding the fundamental nature of turbulence
is a long-standing theoretical challenge. The present work describes a statistical theory concerning a certain class of nonlinear, finite dimensional,
dynamical models of turbulence. These models arise when the partial differential equations describing incompressible, ideal (i.e., nondissipative)
homogeneous fluid and magnetofluid (i.e., plasma) turbulence are Fourier transformed into a very large set of ordinary differential equations.
These equations define a divergenceless flow in a high-dimensional phase space, which allows for the existence of a Liouville theorem, guaranteeing
a distribution function based on constants of the motion (integral invariants). The novelty of these particular dynamical systems is that there are
integral invariants other than the energy, and that some of these invariants behave like pseudoscalars under two of the discrete symmetry
transformations of physics, parity, and charge conjugation. In this work the rugged invariants of ideal homogeneous turbulence are shown to be
the only significant scalar and pseudoscalar invariants. The discovery that pseudoscalar invariants cause symmetries of the original equations to be
dynamically broken and induce a nonergodic structure on the associated phase space is the primary result presented here. Applicability of this
result to dissipative turbulence is also discussed.
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