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Correspondence
Induction:Hayden vs. Smith

I believe Professor Hayden1 is right and Peter Smith2 is
wrong. A magnetic field cannot be used in general to explain
induction. The Faraday-Maxwell flux rule cannot work in
general, because: 1) A magnetic field summed over the empty
space inside a loop does not explain how a local electric force
field can arise somewhere else to drive electrons in a wire. 2)
The net induced energy per charge taken around an entire
closed loop, the EMF, does not say what the electric force
mightbe at any individual point; Francisco Muller3 has dem‑
onstrated experimentally that induction is localized. 3) Induc‑
tion can be produced in a finite straight piece of wire, as dem‑
onstrated experimentally by Kennard;4 so induction does not
require an entire closed loop. 4) Induction can occur in a wire,
or a loop,where the magnetic field is zero and does not change
with time, as demonstrated by the Hooper-Monstein experi‑
ment.5 5) A force of induction acts on a charge moving in a
space-varying magnetic potential field A, as demonstrated by
the Aharonov-Bohm experiment.6

The force F of induction acting on a charge q is correctly
given by the magnetic vector potential as

4%
c dt

in natural scientific Gaussian units.7
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The SagnacEffect:Renshaw vs. Driscoll
I fwe follow Sagnac and assume that the velocity of light is

c with respect to a stationary luminiferous ether, then the Sag‑
nac effect can be explained trivially by the difference between
optical paths for the beam passing around the apparatus in
opposite directions, with and counter to the rotation [1]. If we
assume the velocity of light to be c relative to a frame of refer‑
ence fixed to the turntable, and if we further assume the first‑
order violet Doppler shift is seen by the receiver approaching
the beam traveling counter to the rotation, and the first-order
Doppler red shift '5 seen by the receiver receding from the
beamtraveling in the direction of rotation,then apparently the
Sagnac efl‘ect can also beexplained [2].

Unfortunately, this latter explanation is not valid, because:
1) I f the turntable is chosen as the frame of reference, the re‑
ceiver mounted on the turntable neither approaches toward
nor recedes from the source or the light beams, no effect
shouldbe observed. 2) The only possible velocity that can be
defined for the receiver is its velocity relative to the laboratory
or the fixed luminiferous ether; so a Doppler efi'ect could only
arise if the velocity of light is assumed to be c relative to the
laboratory, or fixed luminiferous ether, as originally claimed
by Sagnac.

Thus the explanation of the Sagnac efi'ect m a y be taken as
either an optical pathlength difference or a first-order Doppler
effect, provided the velocity of light is assumed to be c with
respect to the fixed luminiferous ether. It should be noted that
the Sagnac effect can be adapted to measure the absolute lin‑
ear velocity of the laboratory with respect to the fixed station‑
ary luminiferous ether [3].
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Enula : The oversightjust goes to show how very hardit. can be 170

In the masthead of the journal, no less! Three issues in a
row said March/April 1997, (Vol. 8,No. 2) inthat location. The
Editor apologizes: the latter two of them should have said
May/June, No. 3 and July/August No. 4. But evidently nobody
was thrown off too badly; anyway, nobody complained!

seean anomaly that is plainly under our noses, when we are
not expecting that particular kind of anomaly. It is just basic
psychology. The same is surely also applicable in scrutinizing
results in physics experiments. So keep your eyes open, and
even more important, keep y o u r minds open!
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