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The Law of Force

In this modern age of science we really should be able to say
that we know how to work out the force which one electric
particle exerts on another. But can we? We know that like
charges repel and that unlike charges attract according to the
law named after Coulomb. The force of interaction between
charges at rest varies inversely as the square of their distance
apart. Do we know the law of interaction for discrete charges
which are both in motion ? We can hardly explain the physics of
diverse phenomena in terms of a common relation with a
particle system of clectric charge unless we can answer this
question with a firm ‘yes". Explaining Nature in terms of electric
charge behaviour is physics. The mathematician knows how his
symbols interact so he has no problem creating his theories of the
universe. The physicist has problems finding the facts and even
finding how to express the facts, because we are not quite sure
any more what we mean when we talk of a particle in motion.
Motion is a relative quantity and requires a reference frame.
Do we have to specify a reference frame to develop physics?
The answer to this is affirmative for the problem with our two
electric charges, unless we expect to find that the interaction
force is the same whichever frame we choose. In Nature it
might be that the force does not depend upon our choice of
reference frame and then we need not confuse our basic question
by digressing in this way. Experiment should provide the answer.

Early in the twentieth century Trouton and Noble (1903)
relied upon accepted electrodynamic theory in performing a
relevant experiment. They found that the interaction forces
between opposite charges on the plates of a moving capacitor
did not depend, as was expected, upon the orientation of the

capacitor in space. The capacitor was carried through space
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with the earth at a speed which could have resulted in electro-
magnetic interaction permitting detection but it was evident
that the earth’s speed did not figure in the electrodynamic
interaction. It was as if the reference frame was not important.
However, this is like proving experimentally that two plus two
is not four. There must have been error in the logic of our
deduction. If the reference frame does not matter we can
examinc a law of electrodynamic interaction between two
charges moving at different velocities and choose one which is
at rest relative to one of the interacting charges. Then we
would have concluded that the force between a charge at rest
and one in motion is the same as that between the two charges
if an equal velocity component is added to both. Since the inter-
action force can be divided into components by pairing off the
interactions  between the original and additional velocity
quantities, we see that three interactions have been added to the
basic one and that these three must together sum to zero. Since
this has to apply for any possible basic system so that there are
numerous parameter combinations in the various sets of three
interactions, it must be that each of these interaction components
is zero. In short, we can argue that only the basic Coulomb
interaction force can exist from the findings of the Trouton—
Noble experiment. On this argument we deny the existence of
electromagnetic interaction between discrete charge and have
experimental evidence on which to rely. However, we now have
it that two zeros plus two zeros sum to more than four zeros, in
effect, and the experiment thus interpreted proves nothing.

On this basis we assert that there is electromagnetic inter-
action between charges in motion and that this action varies
with the velocities of the charges relative to a common reference
frame. Did Trouton and Noble check the effect of moving the
capacitor at different velocities relative to this common frame?
They did not. In fact, taking the carth itself as a frame they did
not move the capacitor at all. They merely assumed that the
earth must be moving in space due to its motion with and
about the sun. Their experiment showed that two discrete
electric charges moving together with the same velocity must
have an interaction force acting directly along the line joining






