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Figure 23.26 Schematic diagram of a
Sea cathode ray tube. Electrons leaving the
e hot cathode C are accelerated to the an-
l ode A. In addition to accelerating elec-
trons, the electron gun is also used to fo-
Fluorescent cus the beam of electrons, and the plates
screen deflect the beam.
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CRT steers the beam with a magnetic field, as discussed in Chapter 29.) An exter-
nal electric circuit is used to control the amount of charge present on the plates.
The placing of positive charge on one horizontal plate and negative charge on the
other creates an electric field between the plates and allows the beam to be
steered from side to side. The vertical deflection plates act in the same way, except
that changing the charge on them deflects the beam vertically.

SUMMARY
Electric charges have the following important properties:

¢ Unlike charges attract one another, and like charges repel one another.
¢ Charge is conserved.
¢ Charge is quantized—that is, it exists in discrete packets that are some integral
multiple of the electronic charge.

Conductors are materials in which charges move freely. Insulators are mate-
rials in which charges do not move freely.

Coulomb’s law states that the electric force exerted by a charge g; on a sec-
ond charge ¢, is

Fp, = k‘f;—g’r (23.2)

where ris the distance between the two charges and £ is a unit vector directed
from ¢, to ¢9. The constant k,, called the Coulomb constant, has the value
k, = 8.99 X 10 N-m?/C2.

The smallest unit of charge known to exist in nature is the charge on an elec-
tron or proton, f" = 1.602 19 x 10719 C,

The electric field E at some point in space is defined as the electric force F,
that acts on a small positive test charge placed at that point divided by the magni-
tude of the test charge g:

£ (23.3)

At a distance r from a point charge ¢, the electric field due to the charge is given

by

E=k—L# (23.4)

r

where T is a unit vector directed from the charge to the point in question. The
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