The Magnetic field of the Electric
current and the Magnetic induction

This paper explains the magnetic effect of the electric current from the
observed effects of the accelerating electrons, causing naturally the
experienced changes of the electric field potential along the electric wire.
The accelerating electrons explain not only the Maxwell Equations and the
Special Relativity, but the Heisenberg Uncertainty Relation and the
electron’s spin also, building the bridge between the Classical and Quantum
Theories.

The changing acceleration of the electrons explains the created negative
electric field of the magnetic induction, the electromagnetic inertia, the
changing relativistic mass and the Gravitational Force, giving a Unified
Theory of the physical forces. Taking into account the Planck Distribution
Law of the electromagnetic oscillators also, we can explain the
electron/proton mass rate and the Weak and Strong Interactions.
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Abstract

Surprisingly nobody found strange that by theory the electrons are moving with a constant
velocity in the stationary electric current, although there is an accelerating force F = q E,
imposed by the E electric field along the wire as a result of the U potential difference. The
accelerated electrons are creating a charge density distribution and maintaining the potential
change along the wire. This charge distribution also creates a radial electrostatic field around
the wire decreasing along the wire. The moving external electrons in this electrostatic field are
experiencing a changing electrostatic field causing exactly the magnetic effect, repelling when
moving against the direction of the current and attracting when moving in the direction of the
current. This way the A magnetic potential is based on the real charge distribution of the
electrons caused by their acceleration, maintaining the E electric field and the A magnetic
potential at the same time.

The mysterious property of the matter that the electric potential difference is self maintained by
the accelerating electrons in the electric current gives a clear explanation to the basic sentence
of the relativity that is the velocity of the light is the maximum velocity of the electromagnetic
matter. If the charge could move faster than the electromagnetic field than this self maintaining
electromagnetic property of the electric current would be failed.

In the atomic scale the Heisenberg uncertainty relation gives the same result, since the moving
electron in the atom accelerating in the electric field of the proton, causing a charge distribution
on delta x position difference and with a delta p momentum difference such a way that they
product is about the half Planck reduced constant. For the proton this delta x much less in the
nucleon, than in the orbit of the electron in the atom, the delta p is much higher because of the
greater proton mass.

More importantly the accelerating electrons can explain the magnetic induction also. The
changing acceleration of the electrons will create a —E electric field by changing the charge
distribution, increasing acceleration lowering the charge density and decreasing acceleration
causing an increasing charge density.

Since the magnetic induction creates a negative electric field as a result of the changing
acceleration, it works as an electromagnetic inertia, causing an electromagnetic mass. If the
mass is electromagnetic, then the gravitation is also electromagnetic effect caused by the
accelerating Universe! The same charges would attract each other if they are moving parallel by
the magnetic effect.

The Planck distribution law explains the different frequencies of the proton and electron, giving
equal intensity to different lambda wavelengths! The weak interaction transforms an electric
charge in the diffraction pattern from one side to the other side, causing an electric dipole
momentum change, which violates the CP and time reversal symmetry.

The Planck distribution law is temperature dependent and it should be true locally and globally. |
think that Einstein's energy-matter equivalence means some kind of existence of



electromagnetic oscillations enabled by the temperature, creating the different matter
formulas, atoms, molecules, crystals, dark matter and energy.

One way dividing the proton to three parts is, dividing his oscillation by the three direction of
the space. We can order 1/3 e charge to each coordinates and 2/3 e charge to one plane
oscillation, because the charge is scalar. In this way the proton has two +2/3 e plane oscillation
and one linear oscillation with -1/3 e charge. The colors of quarks are coming from the three
directions of coordinates and the proton is colorless. [1]

Simple Experiment

Everybody can repeat my teacher's middle school experiment, placing aluminum folios in form V
upside down on the electric wire with static electric current, and seeing them open up
measuring the electric potential created by the charge distribution, caused by the acceleration
of the electrons.
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Figure 1.) Aluminium folios shows the charge distribution on the electric wire

You will see that the folios will draw a parabolic curve, since the way of the accelerated
electrons in the wire is proportional with the square of time. This parabolic curve shows the
equipotential lines around the wire, where the free external charges are moving, repelled if
moving against the direction of the electric current and attracted in the same direction — the
magnetic effect of the electric current.

The uniformly accelerated electrons of the steady current

In the steady current I= dq / dt, the q electric charge crossing the electric wire at any place in
the same time is constant. This does not require that the electrons should move with a constant
v velocity and does not exclude the possibility that under the constant electric force created by
the E = - dU / dx potential changes the electrons could accelerating.

If the electrons accelerating under the influence of the electric force, then they would arrive to
the x = 1/2 a t? in the wire. The dx/dt = a t, means that every second the accelerating q charge



will take a linearly growing length of the wire. For simplicity if a=2 then the electrons would
found in the wireatx=1, 4, 9, 16, 25 ..., which means that the dx between them should be 3, 5,
7,9 ..., linearly increasing the volume containing the same q electric charge. It means that the
density of the electric charge decreasing linearly and as the consequence of this the U field is
decreasing linearly as expected: -dU/dx = E = const.
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Figure 2.) The accelerating electrons created charge distribution on the electric wire

We can conclude that the electrons are accelerated by the electric U potential, and with this
accelerated motion they are maintaining the linear potential decreasing of the U potential along
they movement. Important to mention, that the linearly decreasing charge density measured in
the referential frame of the moving electrons. Along the wire in its referential frame the charge
density lowering parabolic, since the charges takes way proportional with the square of time.

The decreasing U potential is measurable, simply by measuring it at any place along the wire.
One of the simple visualizations is the aluminum foils placed on the wire opening differently
depending on the local charge density. The static electricity is changing with parabolic potential
giving the equipotential line for the external moving electrons in the surrounding of the wire.

The magnetic effect of the decreasing U electric potential
One g electric charge moving parallel along the wire outside of it with velocity v would
experience a changing U electric potential along the wire. If it experiencing an emerging



potential, it will repel the charge, in case of decreasing U potential it will move closer to the
wire. This radial electric field will move the external electric charge on the parabolic curve, on
the equipotential line of the accelerated charges of the electric current. This is exactly the
magnetic effect of the electric current.

Figure 3.) Concentric parabolic equipotential surfaces around the electric wire causes
the magnetic effect on the external moving charges

Considering that the magnetic effect is F=q v x B, where the B is concentric circle around the
electric wire, it is an equipotential circle of the accelerating electrons caused charge distribution.
Moving on this circle there is no electric and magnetic effect for the external charges, since v x B
= 0. Moving in the direction of the current the electric charges crosses the biggest potential
change, while in any other direction — depending on the angle between the current and velocity
of the external charge there is a modest electric potential difference, giving exactly the same
force as the v x B magnetic force.

Getting the magnetic force from the F = dp / dt equation we will understand the magnetic field
velocity dependency. Finding the appropriate trajectory of the moving charges we need simply
get it from the equipotential lines on the equipotential surfaces, caused by the accelerating
charges of the electric current. We can prove that the velocity dependent force causes to move
the charges on the equipotential surfaces, since the force due to the potential difference



according to the velocity angle — changing only the direction, but not the value of the charge's
velocity.

Necessary to mention that the A magnetic vector potential is proportional with a, the
acceleration of the charges in the electric current. Also the A magnetic vector potential gives the
radial parabolic electric potential change of the charge distribution due to the acceleration of
electric charges in the electric current.

Magnetic induction

Increasing the electric current | causes increasing magnetic field B by increasing the acceleration
of the electrons in the wire. If the acceleration of electrons is growing, than the charge density
dQ/dI will decrease in time, creating a —E electric field. Since the resistance of the wire is
constant, only increasing U electric potential could cause an increasing electric current I= U/R (=

da/dt).

Necessary to mention that decreasing electric current will decrease the acceleration of the
electrons, causing increased charge density and E positive field.

The electric field is a result of the geometric change of the U potential and the timely change of
the A magnetic potential:

E = - dA/dt - dU/dx
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The acceleration of the electric charges proportional with the A magnetic vector potential in the

B=VxA, E=-V¢

electric current and also their time dependence are proportional as well. Since the A vector
potential is appears in the equation, the proportional a acceleration will satisfy the same
equation.

Since increasing acceleration of charges in the increasing electric current the result of increasing
potential difference, creating a decreasing potential difference, the electric and magnetic vector
potential are changes by the next wave - function equations:
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The Lorentz gauge says exactly that the accelerating charges are self maintain their accelerator
fields and the divergence (source) of the A vector potential is the timely change of the electric
potential.



Or
, oA
EF=-Vp-

dt

The timely change of the A vector potential or the changing acceleration of the charges will
produce a negative electric field.

The Lorentz transformation of the Special Relativity

In the frame of the accelerating electrons the charge density lowering linearly because of the
linearly growing way they takes every next time period. From the frame of the wire there is a
parabolic charge density lowering and this is the source of the relativistic effect.

The difference between these two referential frames, namely the referential frame of the wire
and the referential frame of the moving electrons gives the relativistic effect. Important to say
that the moving electrons presenting the time coordinate, since the electrons are taking linearly
increasing way every next time period, and the wire presenting the geometric coordinate. The
Lorentz transformations are based on moving light sources of the Michelson - Morley
experiment giving a practical method to transform time and geometric coordinates without
explaining the source of this mystery.

The real mystery is that the accelerating charges are maintaining the accelerating force with
their charge distribution locally. The resolution of this mystery that the charges are simply the
results of the diffraction patterns that is the charges and the electric field are two sides of the
same thing. Otherwise the charges could exceed the velocity of the electromagnetic field.

The increasing mass of the electric charges the result of the increasing inductive electric force
acting against the accelerating force. The decreasing mass of the decreasing acceleration is the
result of the inductive electric force acting against the decreasing force. This is the relativistic
mass change explanation, especially important explaining the mass reduction in case of velocity
decrease.

Heisenberg Uncertainty Relation

In the atomic scale the Heisenberg uncertainty relation gives the same result, since the moving
electron in the atom accelerating in the electric field of the proton, causing a charge distribution
on delta x position difference and with a delta p momentum difference such a way that they
product is about the half Planck reduced constant. For the proton this delta x much less in the



nucleon, than in the orbit of the electron in the atom, the delta p is much higher because of the
greater proton mass.

This means that the electron and proton are not point like particles, but has a real charge
distribution.

The constantly accelerating electron in the atom is moving on the equipotential line of the
proton and it's kinetic and potential energy will be constant. Its energy will change only when it
is changing its way to another equipotential line with another value of potential energy or
getting free with enough kinetic energy. This means that the Rutherford atomic model is right
and only that changing acceleration of the electric charge causes radiation, not the steady
acceleration. The steady acceleration of the charges only creates a centric parabolic steady
electric field around the charge, the magnetic field. This gives the magnetic moment of the
atom, summing up the proton and electron magnetic moments caused by their circular motions
and spins.

Electromagnetic inertia and gravitational attraction
Since the magnetic induction creates a negative electric field as a result of the changing
acceleration, it works as an electromagnetic inertia, causing an electromagnetic mass.

It looks clear that the growing acceleration results the relativistic growing mass - limited also
with the velocity of the electromagnetic wave.

Since E = hv and E = mc?, m = hv /¢ that is the m depends only on the v frequency. It means that
the mass of the proton and electron are electromagnetic and the result of the electromagnetic
induction, caused by the changing acceleration of the spinning and impulse of the moving
charge! It could be that the m,inertial mass is the result of the spin, since this is the only
accelerating motion of the electric charge. Since the accelerating motion has different frequency
for the electron in the atom and the proton they masses are different, also as the diffraction
patterns wavelength on the other side.

If the mass is electromagnetic, then the gravitation is also electromagnetic effect caused by the
accelerating Universe! The same charges would attract each other if they are moving parallel by
the magnetic effect.

The Planck distribution law explains the different frequencies of the proton and electron, giving
equal intensity to different lambda wavelengths! Also since the particles are diffraction patterns
they have some closeness to each other — can be seen as a gravitational force.



The fermions' spin

The moving charges are accelerating, since only this way can self maintain the electric field
causing their acceleration. The electric charge is not point like! This constant acceleration
possible if there is a rotating movement changing the direction of the velocity. This way it can
accelerate forever without increasing the absolute value of the velocity in the dimension of the
time and not reaching the velocity of the light.

The Heisenberg uncertainty relation says that the minimum uncertainty is the value of the spin:
1/2h=dxdpor1/2 h=dtdE, thatis the value of the basic energy status, consequently
related to the m,inertial mass of the fermions.

The photon's 1 spin value and the electric charges 1/2 spin gives us the idea, that the electric
charge and the electromagnetic wave two sides of the same thing, 1/2 — (-1/2) = 1.

The Fine structure constant

The Planck constant was first described as the proportionality constant between the energy (E)
of a photon and the frequency (v) of its associated electromagnetic wave. This relation between
the energy and frequency is called the Planck relation or the Planck—Einstein equation:

E=hv.

Since the frequency v, wavelength A, and speed of light c are related by Av = ¢, the Planck
relation can also be expressed as

Since this is the source of the Planck constant, the e electric charge countable from the Fine
structure constant. This also related to the Heisenberg uncertainty relation, saying that the mass
of the proton should be bigger than the electron mass because of the difference between their
wavelengths.

The expression of the fine-structure constant becomes the abbreviated

e2
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This is a dimensionless constant expression, 1/137 commonly appearing in physics literature.

This means that the electric charge is a result of the electromagnetic waves diffractions,
consequently the proton — electron mass rate is the result of the equal intensity of the



corresponding electromagnetic frequencies in the Planck distribution law, described in my
diffraction theory. [1]

Conclusions

Needless to say that the accelerating electrons of the steady stationary current are a simple
demystification of the magnetic field, by creating a decreasing charge distribution along the
wire, maintaining the decreasing U potential and creating the A vector potential experienced by
the electrons moving by v velocity relative to the wire. This way it is easier to understand also
the time dependent changes of the electric current and the electromagnetic waves as the
resulting fields moving by c velocity.

It could be possible something very important law of the nature behind the self maintaining E
accelerating force by the accelerated electrons. The accelerated electrons created
electromagnetic fields are so natural that they occur as electromagnetic waves traveling with
velocity c.

One of the most important conclusions is that the electric charges are moving in an accelerated
way and even if their velocity is constant, they have an intrinsic acceleration anyway, the so
called spin, since they need at least an intrinsic acceleration to make possible they movement .
The bridge between the classical and quantum theory is based on this intrinsic acceleration of
the spin, explaining also the Heisenberg Uncertainty Principle. The particle — wave duality of the
electric charges and the photon makes certain that they are both sides of the same thing. Basing
the gravitational force on the accelerating Universe caused magnetic force and the Planck
Distribution Law of the electromagnetic waves caused diffraction gives us the basis to build a
Unified Theory of the physical interactions.
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