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parameter , z = m_c?/T

Linear semicollisional transport coefficients in relativistic plasmas are calculated from the Vlasov-Landau equation. Non local expressions of electron
heat flux and of transfer of momentum from ions to electrons in collisions were derived for arbitrary relativistic regime defined by the relativistic
where 1, is the electron mass, T is the electron temperature (in energy units) and c is the speed of light. New transport
coefficients valid for arbitrary relativistic regime and collisionality were derived which can be used as reliable closure relations in fluid equations. The
asymptotic collisional and collisionless regime for the thermal conductivity, frictional force and thermal force reported in Refs. 1-3 were recovered.

KINETIC MODEL

‘Relativistic Vlasov-Landau equation

Resolution with the used of the continued fraction : fi =

The solution reads:
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Approximations:

v'Gradients along the x-axis
v the plasma is split into a global equilibrium and a perturbed state

where the components depend on integrals of the form: f TFoRy (r? — Dy ™ exp(=zp)dy
1

Heat flux Sq and the transfer of momentum from ions to electrons

-Equilibrium state defined by the temperature T, , the density 1, and OR.;
the Maxwell-Boltzmann-Juttner (MBJ) electron distribution function . - . Ap A oo
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fugy = =5 3¢P %) where ¥ =1+ (p/m.c)? and p=ymi Using the Braginskii notation, they are written follows

-Perturbed state defined by the EDF &f the fluid velocity svthe density
Sn and the electric field OFE

* the perturbed Vlasov-Landau equation
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Resolution :

v'spatial Fourier transform (x « k) and Laplace transform (t < s)

In the limit of the stationary approximation, (s — 0)
v'Expansion in the Legendre polynomial basis:sr — Zﬁﬁ (p) P, (1)
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where p,(u) Is the [t order Legendre polynomial,and ="

v'Lorentz approximation: (,, « C,;

It results an infinite set of equations
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~ CONCLUSION

In present and future ICFexperiments:

4 temperture T ranges from 5keV(z = 100) up to 15 keV = 34).This regime IS

moderately relativistic. Thus the relativistic effects should be accounted for

JAIl the dispersion relations of stable (plasma waves, ion acoustic waves...
and instable modes instabilities (\Weibel and parametric instabilities...) have

to be calculated in the whole collisionality regime. In Ref. 4, we found that
the growth rate of the Welibel modes is maximum in the intermediate

collisionality (kA,;~1).
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where A¢; the electon-ion mean free path

‘Numerical results
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Discussion:

v'The thermal conductivity k.. strictly decreases from the collisional

limit to the collisionless one
v'For increasing relativistic effects, the thermal conductivity increases

v'"We recover the Onsager symetry g.. = ¢, in the whole collisionalty

regime.
v'We found that a,, strictly decreases from the collisional value to zero in

the collisionless limit
v'The coefficient «, is purely non local coefficient. It strictly increases

from zero to -0.4 in the collisionless limit
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