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Abstract

The Einstein relationship, the de Broglie relationship, and the Born rule are considered fundamental in quantum mechanics,
yet in mathematical logic, as usually written, they are not self-consistent [1]. On the other hand, each has had great success
individually at predicting the outcome of experiments. It is shown here that the lack of self-consistency can be remedied if it is
assumed the wave is physical, and the equation for the wave, and not the particle, is actually the Schrodinger equation.

It would generally be considered that non-relativistic quantum
mechanics is fully described through the Schrédinger equation,
in which the expectation energy of the particle is related to a
wave function . Interestingly, the Schrodinger equation as
originally written is fully deterministic and without uncertainty.
The Uncertainty Principle for the particle is considered to arise
from the wave nature defined by the Schrodinger equation, yet
it is generally held that y is a mathematical abstractions and not
physical. It shall be argued here that that is wrong.

It may come as a surprise to some that the physics that led to three
Nobel prizes are not mathematically self-consistent. The first is the
Einstein relationship £ = hv, which, recalling that the frequency is
the reciprocal of the periodic time 7 can be rewritten [2].

Et=h (1)
The second is the de Broglie relationship [3].
pi=h @)

The third is the Born rule in which the value of w.y* at a point
gives the probability of locating the particle at that point [1].

The phase velocity u for a wave is given by the distance travelled
for the wave to repeat divided by the time used. The wavelength

defines a distance travelled in a period, hence

u =2/ =(hip)(Eh) =Elp 3)

(3) is not original, but the significance seems to be ignored.
Consider a particle moving from A to B under Newton’s first law,
i.e. no accelerating forces. The only legitimate energy term is the
kinetic energy, and we have, when we substitute for energy and
momentum and cancel the mass and /

u=v/2 4)

Therefore the Born rule cannot give the probability of locating the
particle because the particle and the wave are never in the same
place. The three relationships are not self-consistent.

We can avoid this only if we make the energy term in (3) twice the
kinetic energy. The question is, how do we do this? The simple
answer is to revisit the Schrodinger equation as originally written.
That equation relates the energy to a wave function. It is generally
held that the energy is that of the particle, but the problem goes
away if the energy in the Schrodinger equation is actually of that
of the wave, which happens to equal that of the particle, and is
defined by the energy of the particle. That requires the wave to be
physical, as in the pilot wave, and to have a specific energy, as in
the guidance wave variant [4].

Accordingly, it is concluded that the Schrodinger equation defines
a physical wave, and only defines the expectation energy of the
particle because the particle is guided or piloted by the wave.

References
1. Born, M. (1926). Quantenmechanik der stoBvorginge.

J Math Techniques Comput Math, 2024

Volume 3 | Issue 7 | 1


https://doi.org/10.1007/BF01397184

Zeitschrift fiir physik, 38(11), 803-827. 3. Broglie, D. E. (1925). Recherches sur la théorie des quanta.
2. Einstein, A. (1905). Uber einen die FErzeugung und Ann. de phys., (10), 34.

Verwandlung des Lichtes betreffenden heuristischen 4. Miller. (2013). Guidance Waves.

Gesichtspunkt.

Copyright: ©2024 Ian J. Miller. This is an open-access article
distributed under the terms of the Creative Commons Attribution
License, which permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and
source are credited.

J Math Techniques Comput Math, 2024 https://opastpublishers.com/ Volume 3 | Issue 7 | 2



https://doi.org/10.1007/BF01397184

