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Abstract

Since the very first development of Quantum Mechanics there are many scientists who, despite the fact
that everything seems to work perfectly and the experimental results verify the theoretical predictions,
do not understand what is really going on. That is why there are many different interpretations of this
subject nowadays.'? This paper provides a new interpretation, aiming to illustrate the fact that
Quantum Mechanics is actually an extension of Classical Physics, and in contrast to other
interpretations we illustrate a possible experimental verification of theoretical wording.
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1.The statistical interpretation

of the wave function

In 1926 Max Born attributed to the wave
function the statistical interpretation which
could be formulated with the following
proposal: «The wave function does not
represent a physically observable classical
wave but a «wave of probability». The square
of the absolute value of the wave function
gives the probability density — that is, the
probability per unit of length (or volume) to
find the particle in an area of the space.» [

Since then, every time an experiment
in guantum mechanics is performed, scientists
have been counting the chances of finding
particles (or wave - particles) in specific
quantum states.] The magnitude that is

measured is the probability: P = % BLET The
experimental findings are in agreement with

the theoretical prediction, but the problem is
that this concept makes no sense.

2. The uncertainty principle

The uncertainty principle of Werner
Heisenberg formulated mathematically as
follows: Ax-Ap = h. It can be seen as:

Ax-Ap :2 , Or even as: Ax"Ap = g Such
deviations could be attributed to the geometry
of the vision. In any case and beyond the strict
experimental precision, for which experimental
physicists deserve to speak, the uncertainty
principle can be encoded in the expression:
Ax-Ap = h.

The famous uncertainty principle is
nothing different from the De Broglie’s

wavelength formula A= % < A-p=h. In

terms of physical magnitudes, the uncertainty
principle tells us nothing more than De
Broglie's formula tells wus: Length X
Momentum = Planck’s constant.

The proof of the uncertainty principle
considers it to be known and uses De Broglie's
formula. So it uses what it will prove.
Therefore, it works tautologically!

Let's take the mathematical proof of the
uncertainty principle. It derives from the
generalized formula of the uncertainty of linear

algebra: (AA)(AB) §%|< [A,B] >|. Knowing
that: [x,P,] =if, we conclude that:

(Ax)(AP) Z . But how did we get that
[X,B] = ik?

The operators x and P, result from their
action on the wave function of the flat wave
material

Y(x,t) = ell*0Y o Y(x,t) = elPx-FO/A

where De Broglie's formula is within

in order to be written in the form of
operators the Schrdédinger equation.

More in detail, starting from
P(x,t) = el®*"EV/h we have got:
0¥ _ —iE oY _ ip
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At this point we define the operators:
A .. 0 — g0
E= 1ha and py = lhax and
write the Schrddinger equation ihaa—\f =
2 52 ~ 02
—229¥ in the form of: Ew = 2wl
2m 0x 2m
Each wave function can be written as a
suitable overlapping of the flat wave material.
These operators are thus created to act on
waveforms containing the De Broglie formula.

If we consider that we do not know the
formula of De Broglie and eliminate it from
the expressions of the wave functions these
operators do not work.

So what we do is to pass De Broglie's
formula through a labyrinthial statistical
approach and to re-emerge it in the end like a
new law, with just a new name.

The uncertainty principle is this very De
Broglie's formula, which is the physical law.

3. Tunneling

The tunnel effect is perhaps, along with
the double-slit experiment, the most striking
phenomenon of Quantum Mechanics

Even more impressive is that in the tunnel
phenomenon, under the Born interpretation, is
not clear if the Law of Conservation of Energy
is violated or not.

Quantum physics under the Born
interpretation predicts the possibility of
particle formation in an area banned for
energy. It is wrong to say that the area is
forbidden only classically. The area is
forbidden energetically.

Its prediction is actually verified.

The Law of Conservation of Energy also
applies to quantum mechanics. In quantum
mechanics, as in classical physics, energy is
conserved as a result of homogeneity of timef®l,

All the explanations provided by the
literature have only interpreting character
without any kind of experimental verification.
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Some say that the tunnel effect is
interpreted by the uncertainty principle of
energy time AE- At = h, and they assume that
inside the packet of electrons there some of
them which have enough energy to cross the
barrier [,

Our opinion is that if someone wants to
examine what happens, in this specific
scientific area, has not just to give interpreting
explanations but to make experiments in the
single-electron tunneling phenomenon and
examine exactly the energy of the electrons
which one by one passes the barrier before and
after the barrier.

The good news is that this knowledge
and technology exists and is very advanced
and it is experimentally verified that every
electron passing through the barrier has always
higher energy than that, (L0}

4. The Photon

For electromagnetic radiation, we know
well from the historical work of Scottish
Theoretical Physicist James Clerk Maxwell
(1831-1879) that it propagates as a wave
presenting all those characteristic properties of
waves (diffraction, contribution, etc).

In December 1900 Max Planck expressed
the idea that energy can be transferred from
radiation to matter only by packages of a
certain magnitude given by the relation E = hf.
At this point Albert Einstein hastened to
formulate his  own approach that
electromagnetic radiation is not only a wave
but also a particle. This particle called the
photon. Einstein interpreted various
phenomena with the idea of the photon such as
ionization, the photoelectric phenomenon and
others.

Planck never accepted the idea of
Einstein's photon claiming that the photon is
essentially the energy transferred from
radiation to matter and not a particle. This
action naturally displays quantization but has
not particle character.

The evolution of the historical facts in
physics science has given weight to Einstein's
idea of being indifferent to Planck's beliefs.
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Einstein was therefore the pioneer of
quantum mechanics, in the form we know it
today, introducing the idea of the double (wave
and particle) character of the nature in the
sense it gave to the photon, although it then
opposed the statistical interpretation that
faculty Copenhagen gave to quantum
mechanics, advancing his own idea.

Max Planck's view is by no means to be
dismissed. There is no scientific argument that
rejects the Planck optics. Electromagnetic
radiation, being a wave, can be considered as
the continuous succession of electromagnetic
pulses.

On the other hand we know about the
energy levels of atoms from their emission and
radiation spectra, but also from the solution of
the Schrodinger equation.

Therefore, is correct the theory that when
electromagnetic radiation impinges upon
matter is the pulses of it that impinge one after
the other with atoms. If the impact pulse has
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Thus, the types E =hfand A = E , Which

connect the "particle" sizes E and p with the
"wave" sizes f and A respectively, can be
interpreted as energy (E) and momentum (p)
which implies the wave pulse with frequency
(f) and wavelength (A), respectively.

Energy and momentum that can be
transferred from electromagnetic radiation to
matter as like energy and momentum are
transferred to the elastic impact between
particles, and this makes us understand the
pulse of the wave as a particle.

These are the types that open the way for
the development of quantum mechanics.
Without them there would be no quantum
mechanics, neither in the light of the statistical
interpretation as we know it until today, nor in
classical interpretation which we are
attempting to give with this thesis.

5. Proposal for experimental
verification that the photon is the
pulse of electromagnetic
radiation.

the energy to stimulate or ionize the atom does
it, if not the next pulse impinges and so on.

E = hf is the energy of the

electromagnetic impact pulse that we can call
photon, avoiding mentally jumps about light's
dual nature and the like.

The photon is the pulse of
electromagnetic radiation.

There is no scientific argument or
experimental finding that forbids us from this
view and it was a matter of choice to cultivate
the Einstein proposal and abandon the Planck
proposal.

Hence there is a logical bridging of the
seemingly contradictory concepts of particle
and wave in terms of light, considering that the
photon is nothing more than the
electromagnetic pulse which is being perceived
by its interaction with matter which is having
quantized energy levels as we know.

Besides, when we study the light, we
must study it when interacting with matter.
Another possibility, one can easily understand,
we do not have.

From Electrodynamics we know that the
energy density of the electromagnetic radiation
is given by the formula:

1 1
UEB = E(EoEz +IJ-_0B2)[12]

If we use monochromatic radiation (laser)
and we can measure the emitted photons then
the total energy of the emitted photons should
be equal to the energy of the electromagnetic
radiation.

We know that the energy of the photon is:
Eph = hf

So if we have N emitted photons should
apply:

Nehf= fff 2(goE? + uiBz)dr,
0
where dt is the elementary volume

Experimental verification of the above
type is sufficient to demonstrate that the
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photon is the pulse of electromagnetic
radiation.

6. Matter waves

Matter waves, the theoretical prediction
of which was made by Louis de Broglie, were
experimentally detected by the famous
experiment of Davisson and Germer[3l, where
the wave behavior of the particles was
confirmed and verified that for the matter
waves applies the formula

h
A=-—
p

In particular, the wave behavior of the
particles is highlighted by the double slit
experiment, where even when just an electron
shoots the experimental array, the known
interference pattern is observed(l,

If we now extend to the matter waves the
concept that we gave to the photon, that is the
pulse of electromagnetic radiation, then we can
say that the particle is the pulse of the matter
wave.

Such a view gives logical and meaningful
results to our experimental findings. The
particle, as a wave pulse, diffracts and
contributes to the double slit configuration and
is further detected as an integer entity on our
observation screen.

7. Transitional Types

If we consider that:

the types we saw above, of Planck and De
Broglie, are made:

- E =P
W= Kk k= N
These physical formulas could be called

transition formulas, because thanks to them,
becomes the transition to quantum mechanics.
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8. The Schrddinger Equation

There are several ways to approach the
Schrédinger equation. The most fundamental
one might be the following.

1st Way

In classical wave theory, a wave with a
specified frequency and wavelength s
necessarily a flat wave described by the
function:

lP(X, t) — ei(kx—mt)

Using the transition formulas, the
waveform equation is:

Y(x t) = elPx-ED/A

By performing the following rudimentary
derivations, we have:

oy (E 1(px-ED
—=—i-e =n

ot h

621{; p2 i(px—Et)
—=—"¢ R
ax? h2

If we combine the above formulas with
the momentum - energy classical formula

2
E= 2 4v
2m
we have:
_haw h? 62‘P+ vy
! ot~ 2m 9x2

which is the well known time-dependent
Schrddinger equation.

If we now follow the method of
separation of variables we have:

Y(x,t) = YX)f(t)

ov df

_w GEAY 3 d?vy
ot~ dt ’

ax2  dx2

Schrodinger equation becomes:

_hldf_ h% 1d*y
Mt me e
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Now the left part of the equation is a
function of t and the right member a function
of x. The only case for this to happen is to
equate each member of the equation with a
constant for which we choose E, as the two
members have energy dimensions.

By equalizing the right-hand member of
the above equation with E we arrive at the
time-independent Schrédinger equation:

ne dtw + V¥ = E¥
2m dx? B

2nd Way

In the time-independent Schrodinger
equation we can arrive in the following very
simple way:

In Classical Physics a defined wavelength
wave A is described by the function

2TX
u= AsinT = Asinkx

and satisfies the differential equation:
u' +k*u=0

If we use the above equation for the wave
function ¥ of a matter wave we have:

Y+ KPP =0

and by introducing the "ubiquitous" type
of De Broglie we have:
2

" p _
U} +qu_0

And importing the momentum - energy
classical formula:

2
p
E=_—+V
2m+
we again have the time-independent

Schrédinger equation:
,  2m
g4 F(E—V(x))t[J =0

or

ne dtw + V¥ = E¥
2m dx? B

Articles

9. The wave function W

The above developments, which lead in
one way or another to the Schrodinger
equation, exist in almost all undergraduate
quantum mechanics books.

In the present study, it was presented to
make it easy to see that the Schrodinger
equation, which is the foundation stone of
Quantum Mechanics, does not coming from
nowhere, but it arises by combining a series of
well-known relations of Physics.

And we say this to demonstrate that the
Schrddinger equation is drawn from the
"innards" of Physics.

It is therefore completely foreign to
Physical Science to say what Quantum Physics
says today that wave function ¥ does not
correspond to physical magnitude.

It is absurd to say that this physical
magnitude does not exist and that ¥ is only a
mathematical entity.

The W is a physical quantity. Within
formulas, it is combined with other physical
quantities. Corresponds to the fluctuation of
matter. It describes the matter waves.

This demonstrates the double slit
experiment. This demonstrates the experiment
of Davisson and Germer.

10. Why the wave function ¥ is
not experimentally detectable

Under the present physical interpretation,
that the particle is the pulse of the wave
material, this question can be answered in the
sense that there is nothing else to detect.

This matter fluctuation is detected as the
particle. There is nothing else for us to wait to
detect and rightly, our experimental devices do
Not detect anything else.
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11. Mathematical Compatibility way, the physical significance is completely

with Born’s Interpretation

The only thing left to be explained is how
our theory, that the particle is the pulse of the
matter wave, is mathematical compatible with
the experimental verified Born’s rule.

As we have said before the magnitude
that is measured in experiments is the

probability: P = % (51061 |

According to the classical wave theory,
the total energy of a pulse is proportional to the
square of wave’s equation amplitude [*3],

E = cA? (1).
So, in Quantum Mechanics:
E =~ |¥(x,t|?
We also know that:
E=hf=h3 (2)

, where N is the number of particle-pulses
fired from a source at time t.

Let's say that N1 pulses have amplitude A,

N pulses have amplitude A,

N, pulses have amplitude

If N1+ Nz +-+N,=N

(1,2 > = cA? o N; =7 AT =dA?
hered =
whnere d = h

The probability of finding a particle in a
given region of space is equal to:

N; Aiz
T OA24A2 2
N Af+AS++A]

Thus, the probability of finding a particle
in a given region of space is related to the
amplitude of the pulse and hence to its energy.
Although the mathematical formulas of
probability and energy are related in the above

different in each case. And to be more precise,
there is no physical significance in the
Copenhagen school's view, while our theory
restores classical perception to physics. It is
essential for each particle to have the energy
needed to be found in a particular region of
space, and any uncertainty in measurement is
due to our inherent inability to know precisely
the initial conditions, just as in classical
physics.
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