






where Q = min{−κSH |∇T̄ |,−flimn0T̄ vthe} is the flux-limited heat flux of Spitzer and

Härm. This form assures a correct diffusion of the mean temperature and all the com-

ponents of the tensor. However it conserves the anisotropy and does not introduce the

diffusion of anisotropic components, ∆T and Txy. Such a form is sufficient for description

of the forced generation of the magnetic field by the laser-induced anisotropy, but it is

not sufficient for the correct description of the Weibel-type instabilities.

The perturbation analysis of the coupled equations for the field Bz and the tempera-

ture component Txy demonstrates the instability in the direction perpendicular to the

anisotropy axis. The growth rate γ is proportional to the the perturbation wave num-

ber, γ = −ηk2 + Wk2/meνe, where η = νec
2/ω2

pe is the magnetic resistivity, and it is not

stabilized at short wavelengths. This fact creates serious difficulties for the numerical

solution and it is also in contradiction with the kinetic analysis of the Weibel instability

in the semi-collisional regime by [4]. The second term
↔

Qani corrects this problem. It

depends on the temperature anisotropy and it is chosen in such a way that it introduces

the diffusion in anisotropic components without affecting the isotropic part:

↔

Qani= −δ κSH div(
↔

U −
↔

1 Ū)

The dimensionless constant δ ≈ 0.1 was chosen in order to get the agreement with the

kinetic theory [4] and to stabilize the spatial scales, which cannot be resolved numerically.

Figure 3 shows an elliptic-shaped magnetic field obtained from a circular laser beam after

a 100 ps evolution.

In conclusion, the plasma temperature anisotropy created due to the IB heating is an

important mechanism of the magnetic field generation under the conditions of present

and future laser-plasma interaction experiments. The magnetic fields are generated in a

short time scale of tens of ps and they are strong enough to magnetize the heat transport

around speckles and correspondingly produce more anisotropic plasma environment. The

newly developed model of the anisotropic heat transport allows a long-term studies of

the magnetic field evolution.
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