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Plasma Physics, 222: Homework 2.

Lecturer: Steve Cowley

Question 1. Sheared Magnetic Field,
To model more complicated plasmas simple configurations have been studied extensively. One such config-
uration is the sheared slab here we look at this simple model as an example of the things we discussed in
class.
(i) The sheared slab field is:

T

B= BO(Z + TY), (1)

3
where z and y are unit vectors in the z and y direction respectively and By is a constant. Show that V-B =0
and calculate the current density. Are the field lines curved?

(ii) Draw the field lines — do your best this is hard. You might try drawing the field lines on different x
planes separately.

(iii) Find Clebsch potentials & and £ so that
B = Va x V4. )

Hint. Stort by finding a direction that is always perpendicular to the field, this will determine one of the
potentials — say 3.

(iv) A flux tube has a circular cross section 22 + 2 = 1 in the plane z = 0. What shape is the cross section
in the plane z = I,. Draw the tube.
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Plasma Physics, 222: Homework 9.

Lecturer: Steve Cowley

Question 1. Z-pinch.
A simple model of a z-pinch equilibrium has current density:
J=Jz for r<a, J=0 for r>a. (1)
where Jp is & constant. '
(i) Calculate the magnetic field for this current.
(i) Calculate the equilibrium pressure.

(i) Harder Suppose we take a aluminium wire of initial radius 0.lmm and pass a total current of 30 A
through it. Suppose also that the wire heats to a uniform temperature of 300eV. Take the current density
to have the form given above. Caleulate the density as a function of r and the radius ¢ in equilibrium.
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Plasma Physics, 222: Homework for Lecture 14..

Lecturer: Steve Cowley

Question 1. f-pinch stability.
A standard form of §W is:

2 2 . .
ow g [ R4 B ey oty - (-6 - 26 Vs 0) — 3 bt xb)-Q|
Ho Ho

where Q =V x {£ x Bg), b=Bo/By and & = b - Vb and L refers to components perpendicular to By,
Using this form of W show that & pinches (where Bg = By(r)z and py = po{r)) are always stable,
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