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I. INTRODUCTION ’

Systems far from equilibrium often involve shockwaves~~regions only
a few free paths in width with large gradients in density, velocity, and
stress} The research described here is not directly concerned with
shockwaves, but developed in a roundabout way from attempts to describe
dense~fluid shockwaves2 with Navier-Stokes continuum mechanics,3 The
Navier-Stokes approach to shockwave structure requires a complete
knowledge of fluid properties in all of the thermodynamic states through

which the material is driven by the shock process. In addition to the

equation of state relating density, pressure, and energy, one must also

know the state-dependent bulk and shear viscosities and the thermal
conductivity. Because little was known about the state dependence of
the bulk viscosity I set out to develop a computational method for
measuring that viscosity in computer experiments incorporating adiabatic
deformation.

The resulting computational scheme for bulk viscosity has led to a
deneral Hamiltonian formulation for adiabatic deformations, useful for
solids as well as fluids. A Hamiltonian formulation is, desirable for
any dynamical problem. It provides not only microscopic equations of
motion, but also access to a well-developed time-dependent perturbation
theory. Here I describe, in turn, the way the new Hamiltonian appeared,
the consequences ofvapplying linear-response perturbation theory to the
Hamiltonian description of adiabatic deformation, and finally, the
fesults of numerical calculations based on the corresponding Hamiltonian
“quations of motion.

The numerical calculations strongly suggest that dense-fluid trans-
Art coefficients exhibit freqdency dependence large enough to detect in
Teal laboratofy experiments.
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