“Electronics World”, February 2011, pages 28-31
Comments tovorcatt@live.co.uk
To read comments, go tewvw.ivorcatt.org/x11x.htm

BTHEORY

The End of Electric Charge
and ELECTRIC CURRENT

as We Know Them - Part 2

lvor Catt, an engineer and a scientist, presents a two-part article on the
matters of electrical charge and current. This is the second part

“IT DOESN'T MAKE any difference how smart you are, who
made the guess, or what his name is — if it disagrees with real-life results, it
is wrong. That's all there is to it!” Richard Feynman, Nobel Prize winner.

“...Scientists tend not to ask themselves questions until they see the
rudiments of an answer in their minds. Embarrassing questions tend to
remain unasked or, if asked, to be answered rudely.” — P B Medawar, “The
Future of Man” [BBC Reith Lectures 1959], pub. Basic Books Inc., N.Y.,
1960, p62. '

Last month, a narrow voltage spike was injected into a printed circuit
conductor above a ground plane (Figure 1) in the presence of a parallel
passive line (Figure 2). Further down the lines, it separated out into the
faster Odd Mode and the slower Even Mode. Last month, | proved
mathematically that the earliest, first traces were not permissible under
Faraday's Law.

Does Mathematics Distinguish
Between Cause and Effect?

Electromagnetic theory grew out of the perusal of such things as
magnets, electrically-charged bodies and the rest. This led to such concepts

as electric charge and electric current, and to static electric field and static
magnetic field. Faraday (thought he) discovered that a slowly changing
magnetic field generated electric current. Much later, dubious mathematics
was applied to such steady state things by Maxwell, extending to slowly
changing fields, “electric currents” and, thence, to displacement current.
According to Heaviside, displacement current derived from theoretical
problems with the way electric current through a capacitor caused magnetic
field.

Maxwell's invention of displacement current led to the idea that sunlight
was electromagnetic. (Incidentally, my article “Displacement Current” in
Wireless World, December 1978, pointed out that Maxwell and all lecturers
and textbook writers up to today, overlook the electric current spreading
out across the capacitor plates, which throws into question the reasoning
leading to displacement current.)

During this development of electromagnetic theory, there were no rapidly
changing fields and no electromagnetism travelling very fast, at the speed of
light. Later, in around 1880, Oliver Heaviside first addressed fast travelling
electromagnetism in a sophisticated way.

Maxwell started with magnets, electrically charged bodies and the like,

Figure 1: Signal on active left surface line
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Figure 2: Signal on passive right surface line
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Figure 3: Features of a
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from battery to resistor
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then much mathematical manipulation led to the Transverse
Electromagnetic (TEM) Wave and light.

Now, supposing that we had started with sunlight, which we have
always known about, instead of with static fields and devices such as
magnets. Had we had the appropriate instruments, we would have found
out that light was two-dimensional energy density and travelled in the third
dimension at the speed of light.

Now, all this mathematical manipulation starting from electricity and
fields and leading to light is reversible, since mathematics ignores causality,
and direction, in its equations. [t is strange that the softer subject -
chemistry — uses the more rigorous arrow in place of the ambiguous
‘equals’ sign used in our subject.

Since we know about sunlight, it is equally legitimate to start with
sunlight or the TEM Wave (which sunlight is), and work backwards using
the same mathematics towards electric field, magnetic field, electric charge
and electric current. Only a historical accident caused us to progress in the
traditional direction.

If we accept Occam'’s Razor, each of the items we then derive
mathematically has to justify its existence as physically real, rather than
merely the results of mathematical manipulation of things which are
physically real. It turns out that, in electromagnetic theory, electric charge
and electric current remain merely mathematical manipulations of what
went before from our starting point with light, or the TEM Wave.

In the case of a battery connected by two wires to a resistor or lamp,
they have no function. This is proved by “The Catt Question” (Electronics
World, May 2009, p16) because of the dubious, contradictory "answers”

by leading experts over where the charge comes from. We see that
electricity is not fit for purpose, not quick enough to do the job in hand.
This can only be done by the original sunlight, or TEM Wave, which has the
necessary speed to get the energy from battery to lamp, since it travels at
the speed of light, which an electron cannot do.

Although a cloud cannot exist without edges, the edges of a doud do
not exist. They have no width, volume, mass or materiality. However, the
edges of a cloud can be drawn. Their shapes can be manipulated
graphically and mathematically. The same is true of the so-called "electric
charge” and “electric current”. Maxwell’s Equations show us that they are
always on the edge of an electric or magnetic field. It was the alleged mass
of electric charge which put it on a collision course with “The Catt
Question”.

I excluded electric charge and electric current in 1976 and published “The
Death of Electric Current” in Wireless World in December 1980. | relegated
them to merely being mathematical manipulations of the electric field and
magnetic field (or more accurately, of the electromagnetic field). There is a
difference. For instance, the gradient in electric field density (which equals
electric charge) does not have mass, whereas electric charge does have.

Concept of ‘Electricity’

It is pretty clear that the concept of “electricity” as perceived today started
its life in the above role, of helping a battery to heat a resistor or light a
lamp. Rubbing a glass rod with cat's fur played a subsidiary role in the origins
of electricity. What are the other, surviving roles for electricity in today’s
science? | can think of the Bohr atom, the cathode ray tube and the diode.

Figure 4: Features of a voltage step
travelling from battery to resistor
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Advice on reading this article is laitp://www.ivorcatt.co.uk/x111.htm
This article develops from my 1967 articl&Crosstalk (Noise) in Digital Systems”

http://www.ivorcatt.co.uk/xy.htmvhere you also get access to the articles citéiaisn
article.



