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Fig. 3-2, A charge can be in equili-
brium if there are mechanical constraints.

F = QIE]_ + q;Ez. (5.1]
The divergence of F is given by
V-F=q,(V-E)) + gz(V- Ey).

If each of the two charges g, and g3 *~ *~ free space, both ¥ - E, and v - E; are
zero, and V - F is zero—not negative ‘ld be required for equilibrium. You
can see that an extension of the argu.. ~% that no rigid combination of any
number of charges can have a position . stable equilibrium in an electrostatic
field in free space.

Now we have not shown that equilibrium is forbidden if there are pivots or
other mechanical constraints, As an example, consider a hollow tube in which a
charge can move back and forth freely, but not sideways. Now it is very easy to
devise an electric field that points inward at both ends of the tube if it is allowed
that the field may point laterally outward near the center of the tube. We simply
place positive charges at each end of the tube, as in Fig. 5~2. There can now be an
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