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Pi‘obiem 7.

Consider a guantwm system in one dimension, with a time independent potential
V(z). The system s described by a wave function ¥({z,t), which does not
have to be an eigenstate. Consider the expectation value of the product of
position and momentum for this system, ie.. < zp > (f), as a function of
f:.iz'ne The quantum virial theorem relates the time derivative of this quantity,
L < gp > {t), to expectation values of the kinetic energy and a term which
depends on the potential. Derive such a relation.
Consider a potential V(z) = V,,2", and assume that the system is in an eigen-
gtate § with energy EJ Show that in this case the expectation value of the
potential is given by +2E One may assume that n is a posxtwe gven numbez
and that ¥, > 0. '

i §

Problem 8,

One way to attempt nuclear fusion is 1o use magnetic confinement, o raise the
pressure of a hot plasma. Consider a modest model of this process, consisting
of only a very thin-walled, hollow conducting tube of radius R through which
current I is driven When I is sufficiently large, the tube can be crushed.

1 For a tube oriented along &, find B(p, ¢, #) ingide and outside the sube.

2. Determine the inward pressure on the tube.” One approach to this problem
is to orient the tube along 2 and calculate the total force in the & direction
on one side of the tube.

3. How does the pressure change as the tube collapses?
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