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Nonsolved problems

A Does nonideal plasma can be described by
hydrodynamic equation?

A If no, there is no sense to calculate transport
properties.

A In experiments and simulatons the number of
particles very often limited, what are hydrodynamic
equations for such a systems?

A In some cases subsystems are in nonequilibrium
states (no maxwellian disrtribution for heavy
partocles, etc.), what are the results for
thermodynamics and transport propetries for these
systems

A What it the reason for plasma crystal creating? Could
the attraction be the result of inequilibrium system?



Non Hydrodynamic plasma effects

A Strong interactions, long range correlations
A Plasma Rheology EOS, Size effects

A Limited number of particles in systems :
noThermodynamic limit- nonclassical
Hydrodynamics in Dusty plasma, QGP

A System with limited number of particles simulate
nanosystems which is very important to
applications

A Nonequilibrium thermal energy distribution in Dusty
Plasma could create attraction between same sign
of quasiparticles




Hydrodynamics and Transport

A Any basic or applied nonideal plasma problem in
solution as a rule Iis based on hydrodynamic
equations and constitutional equations are used
]tor relations between thermodynamic fluxes and
orces.

A There is the question, are the hydrodynamic
equations in the strongly coupled Coulomb
systems (SCCS) can be applied and
constitutional equations valid for SCCS ?

A It is shown that long range pressure forces even
In Incompressible fluid exist due to infinity of
sound speed and it is the reason for high Re
turbulent flows.




Long correlations radius in a plasma

In conventional hydrodynamics there are 3 cases 1 rarefied gas,
dense fluid and turbulent regime. In 2 limiting cases rarefied gas
and turbulence the correlation radius not small compared to
system size and as aresult the fluxes become different from
linear relations to forces and fluid become rheological.

Correlation radius in SCCS in ideal plasma close to Debye
radius, but in nonideal plasma exceeds it due to other
correlations, in transition to plasma crystallization the
correlation radius increases to the whole volume of the system
or infinity.

As aresult the hydrodynamic behavior of SCCS become
different from linear relations between thermodynamic fluxes
and forces.

Another result is that in the transition regime from gas to crystal
system goes from pure dissipative to elastic media and SCCS
become Non Newtonian with Rheology EOS defined by
correlations, system get some elastic modes of excitations




Conventional Hydrodynamic Equations
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L inear flux-forces relations
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Kuette free molecular flow

Particle distribution functions T+ U2
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Heat flux

Heat flux normal to grad T

Fourier Law against grad T Does not exist in hydrodynamics,
But could exist in turbulent flow I!!
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BE solution at arbitrary Kn number
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Free molecular, Hydrodynamics
Turbulent flows

A Low Knudsen number flows i no Flux-
~orces lrreversible Thermodynamics

A Hydrodynamics i Linear constitutional
relations

A Turbulent
I no Fluux 1 Flow linear relations
- Size effects In transport
- Negative thermal conductivity and viscosity
- TURBULENT-FREE FLOW are same




Multiphase Coulomb Systems




