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Theoretical and numerical study on magnetic field generation by rela- tivistic
baroclinic effect

Kawazura, Yohei

1,500,000

(MHD)
Hall MHD
Hall MHD
Alfven

We found the relativistic helicity, which is conserved in four-dimensional
space time, is originated from the relabeling symmetry of a fluid element. Next we formulated the
action principle for the extended relativistic magnetohydrodynamics (MHD). This action principle
encompasses other magnetohydrodynamic models. The relativistic Hall MHD model, which is derived by
this action principle, includes electron®s thermal inertia; and thus it is possible to induce
collision less magnetic reconnection with ion skin depth scale. Furthermore, in relativistic Hall
MHD, since the fast magnetosonic wave reaches to the light limit, the fast wave group surface
coalesce with that of the shear Alfven wave. We conducted a numerical simulation for ultra-high
intensity laser experiment, and elucidated the plasma regime where the relativistic baroclinic
effect is finite.
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