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The principle of equivalence states that, where several methods exist for calculating a given
parameter in physics, equal results must be obtained by all of them. For example, in the case of energy,
the first method of calculation proceeds via the kinetic energy formula, in which the energy of any
object is given by one-half the mass of the matter multiplied by the square of its speed (E}, = % mv?).

The second method, applicable to electromagnetic waves, is Planck's law, which states that the energy
of a given wave is equal to the Planck constant multiplied by the frequency of that wave ( E = hf).

Separately, in experiments conducted some years ago at the University of Michigan and at MIT, the
energy of waves in near distance from their sources was measured using methods of their own. If the
principle of equivalence is applied to these three methods for electromagnetic waves, the following
relation is obtained:

Kinetic energy of the particle = Planck's law = the energy value obtained from the University of
Michigan and MIT experiments

But the result of the University of Michigan and MIT experiments shows 10 times of the calculation
by Plank formula.

It may indeed be said that, by any correct method, any precise experiment, any empirical calculation,
or even the general law of kinetic energy, a particle or wave can and must yield an equal, identical,
and consistent value. For example, energy may be calculated by the three methods referred to above
for green, red, or violet light, demonstrating that, whichever method or law is applied — provided it
is precise and correct — the resulting values must coincide. Here we calculate for green wave with
frequency ¥ = 600 THz as at this frequency the linear and rotational part of energy is equal so it is
more simply to calculate and also insert 3.3C for the speed of photon as it is the true speed.

Erotat = ELinear + ERrotationat
1 1
Emv2 = h9 + —mr?w?

at ¥ = 600THz ELinear = Erotational = Etotal = 2 ELinear

1 1
Egreenota = 3 Mphoton Vgreen’ = E(1.64 x 10736)(3.3x3x108)2 =8x 10719

EGreen,moar = N 96reen = 6.62 X 1073* x (6 X 10'*) = 3.98 x 10719

EGreenTotal = 2EGTeenLim-zar
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Note: it may be concluded from the foregoing that, whatever form the laws in question take, and
whatever form the correct scientific methods employed may take, these must necessarily yield equal
values for the parameter under consideration.

Conclusion: in effect, equivalence, signifies that all correct methods, precise calculations, and
physical laws must be mutually consistent. However, in this derivation, equivalence among the three
methods referred to is not achieved unless the true speed of the photon — which is 3.3¢c — is
substituted into it; it may therefore be said that a puzzle existed here, one resolved simply and fluently
once the correct information is introduced.
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