
Plasma Physics - Homework 8, 10/08/2006

1. Energy conservation in MHD:

Derive the conservative form of the total energy density equation in MHD (section 3.4.3 in the manuscript).

2. Harris Sheet Equilibrium:

Consider the pressure functionp(Az) = p0 exp (−2Az/Ac) andBz = 0. Show that a one-dimensional
∂/∂y = ∂/∂z = 0 solution of Grad-Shafranov equation (for two-dimensional equilibria, equation
3.36)
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has the formAz(x) = Ac ln cosh (x/L) and that the corresponding magnetic field is the Harris sheet
field.

3. Dipole Field:

Determine the vector potential componentAφ for the dipole field and derive the equations for the
magnetic field lines in spherical coordinates. The dipole field is given by
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Please turn in the solutions to the homework on Friday, 11/17/2006


