Geophysical Research Abstracts,

Vol. 10, EGU2008-A-11697, 2008

SRef-ID: 1607-7962/gra/EGU2008-A-11697 ’ \
EGU General Assembly 2008 G

© Author(s) 2008

Low frequency perturbations of anisotropic thin
current sheets in collisionless plasma

A.V. Artemyev (1,3), L.M. Zelenyi (1)H.V. Malova (1,2), V.Yu. Popov (1,3).
(1) Space Research Institute, RAS, Profsoyusnaya street 84/32, Moscow, Russia, (2) Nuclear

Physics Institute, Moscow State University, Moscow, Russia (hmalova@yandex.ru) (3) Faculty
of Physics, Moscow State University, Moscow, Russia

The stability of the new class of current sheet (CS) equilibrium, i.e. the anisotropic thin
current sheet, is considered. This new equilibrium is different from the isotropic case
like Harris model. The question of stability of thin CS is a serious problem. Earlier it
was shown that tearing-mode in isotropic CS with nonzero normal component of the
magnetic field is stable due to stabilization effect of the electron compressibility. The
linear Vlasov theory of anisotropic CS stability at low frequency magnetic perturba-
tions w/k << ¢) is presented. It is shown that equilibrium model has much more free
energy than Harris one, therefore it might be unstable. Also we investigated the devel-
opment kink-like instability (symmetrical and asymmetrical modes). These two kinds
of perturbationk = k. e,(tearing mode) anéd = ke, (kink mode) are the most im-
portant objects of a theory of stability in the space plasma. We consider the symmetric
and asymmetric perturbations with various values of the af\gtearctan (k, /k).

We have estimated that the growth rate of instabiitgnd the real part of perturba-

tion frequencyw, as functions of both the angteand the value of a wave number

k = \/k2 + k2. It is shown that the anisotropic thin CS can be unstable relatively
tearing perturbation at different values of the angjle



