§4. Averaged Resistive MHD Equations

Todoroki, J.

Averaged resistive MHD equations are

derived using the Lagrangian formalism.

Since no ordering assumptions are not
made, the obtained equations are
consistent to the 3D equilibrium.

The curvilinear coordinate system
(X,Y,0) are assumed, in which the
magnetic inductions H® = \[gB” are
independent to the toroidal angle (. It is
convenient to introduce the notations

F(X,Y,0) = Xey(0)+Ye,,
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and ]~E<\/§>g/\/§’ /& = X being the

Jacobian in the cylindrical
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coordinates. Also we introduce the

tensor
G= «/ﬁ&éap> VXV,
¢

so that B=G-B. Then the MHD

equilibrium equations averaged over the

&

toroidal angle can be written in the form
JxB=3VP, J=VxB, V-B=0.
The perturbation with the time

dependence explg?) is assumed. Then

the linearized resistive MHD equations

are derived as
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with the Lagrangian dendities »
L[&.al=qpE +qna’
+[@-Vx(n)]-[Q+J xE~V x(na)]
+(&-VP)V-E+7,P(V-E),

M[E.a] =T xE-Vx(na),
where £ stands for the plasma
displacement, a is the electric
displacement which is related to the
perturbed magnetic field b by the relation
a=Vxb/q, and Q =V x(§ x B).

We assume that the coordinate are
chosen so that the Jacobian /g is
independent to {, and the perturbation is
of single toroidal harmonics on this
magnetic coordinates. Then we can obtain
the equations

qpJiG-E=-1.Yp,

+Ix0+Vx(G-0)xB
+Vx(na)xJ +B x VY x[G-V x(na)],

9.p, = 9.(§-VP) + v,PY -(1.),

9G"-a=Yx(G-0)-Yx[G-Vx(na)]
If we use the relation ga=G-Vx(G-b),
we can write the equation in tems of
the perturbed magnetic field b

qp1G-E=-1.Yp,
+JI xb+Vx(G-b)xB,

E—Zx(gxF)+$_V_x[ng-2x(g-5)]=0.
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