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Abstract 
Experiments show that, there is the electrostatic field around the permanent magnet; since the electromagnetics can 
not explain this phenomenon, it can be concluded that there are some defects in electromagnetics. This paper 
makes an analysis of the defects of electromagnetics from fourteen aspects. It is noted that, the basic defect of 
electromagnetics is that there is no explanation of any inherent causes and physical processes of electromagnetic 
induction, displacement current, Lorentz force and other surface phenomena. Moreover, it may also lead us to 
make incorrect inferences in the theoretical analysis of electromagnetics, e.g. the same direction of action and 
reaction, infinitely high kinematic velocity of magnetic field, etc. It can be seen from analysis of all 
electromagnetic phenomena that, all the electromagnetic phenomena will be inevitably accompanied by an 
electron motion; and the electron motion is bound to take effect through an electric field; therefore, the analysis of 
motion in an electric field is the basis for analysis of all electromagnetic phenomena. This paper proposes seven 
rules for analysis of motion in an electric field, analyzes the uniform motion and variable motion in an electric field 
on the basis of such rules, clarifies the inherent causes of Lorentz force, theoretically qualitatively and 
quantitatively demonstrates why there exists the electrostatic field at some locations around the permanent magnet, 
and considers that all the magnetic phenomena are resulted from the contraction of electric field in the direction of 
motion, which is derived from the natural law of constant velocity of light, and therefore all the electromagnetic 
phenomena is rooted in the constant velocity of light. Through the analysis of variable motion in an electric field, 
this paper proves the law of displacement current and electromagnetic induction, clarifies the physical processes of 
such phenomena, deduces the law of total current, explains why electric field strength and magnetic field strength 
of electromagnetic wave must be in same phase and why a plane wave has the electric and magnetic fields only 
with a certain length but no source, and considers that neither fast nor slow propagation velocity of 
electromagnetic wave is good and that the actual velocity of light is the ideal velocity of light. 

Keywords：electric field, magnetic field, permanent magnet, special relativity, electromagnetic induction, 
displacement current, Lorentz force, electromagnetic wave, constant speed of light 

1. Introduction 
For 200 years or more, we have considered the electromagnetics as a truth, regardless of its defects and errors. 
However, if we carefully analyze the essential principle of electromagnetics and some inferences in a larger range, 
we can find that there are some obvious defects in electromagnetics. First of all, we can see that, the basic principle 
of electromagnetics (e.g. electromagnetic induction, displacement current, Lorentz force and the like) shall be 
considered as the law concluded from the superficial phenomena; it neither further clarifies any inherent causes of 
electromagnetic phenomena, nor indicates the basic factors for phenomena, as if the moon waxing and waning law 
was summarized only in ancient times, but its causes of formation could not be explained. Today, we have already 
explained why the moon waxes and wanes. However, it has not yet explained about the causes of electromagnetic 
induction, displacement current, Lorentz force and other electromagnetic phenomena which obviously is a basic 
defect of electromagnetics. For another example, it is indicated in the Biot-Savart law of electromagnetics that, the 
moving electric charge (or current-carrying conductor) will generate a static magnetic field, while there is still an 
electron motion inside all the current-carrying objects in the universe, including the current-carrying conductor, 
magnet and other objects being in motion. The magnetic field generated by various electron motions shall be still 
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expressed by the Biot-Savart law, i.e. such different moving electrons will generate a static magnetic field without 
(any) exception. That is to say, there is no a magnetic field being in motion in the universe. Obviously, this 
conclusion contradicts the judgment on electromagnetics that the magnetic field will be accompanied by the 
magnetic source in common motion. As another example, so far, the electromagnetics is unable to make a 
scientifically rational explanation for high-velocity moving charged particles deflecting in a magnetic field; any 
existing explanation is as follows: It is assumed that there is no time-to-time conversion, while there is mass 
conversion only; or, it is assumed that there is no mass conversion, while there is time-to-time conversion only. It 
is clear that such one-sided explanation is unscientific. More importantly, experiments show that, there exists the 
electrostatic field in some parts of uncharged permanent magnet, which proves that the Coulomb's law and Gauss 
theorem of electromagnetics shall not apply to all the areas. Also, it is demonstrated with certainty that, there are 
some defects in electromagnetics. 

Also, it is affirmed that there are some defects in electromagnetics. Therefore, it is bound to look for ways to 
eliminate such defects, which requires an in-depth analysis of the inherent causes leading to all electromagnetic 
phenomena, the summary of the basic factors for all electromagnetic phenomena, the establishment of some new 
analysis methods to correct the defects of electromagnetics. 
2. Defects and Theoretical Fallacies of Electromagnetics 
In this paper, I'll first briefly introduce the experiment to determine whether there exists an electrostatic field 
around the permanent magnet in order to confirm the defects in electromagnetics. In 2004, I conducted an 
experiment to determine whether an electrostatic field existed around the permanent magnet. Basic principle: If 
there was an electrostatic field near a certain part of permanent magnet, the charged body would move under the 
action of electric field force. The first condition for this experiment was to eliminate the electrostatic induction of 
charged body on the permanent magnet. Or else, in any case, the charged body would be attracted by the 
permanent magnet. My determined permanent magnet was a cube NdFeB magnet (length of side: 20mm; surface 
magnetic induction intensity: 0.8T or so). The determined results showed that, there was no electrostatic field near 
the center of N & S surfaces and four sides of cube magnet; there was the negative electrostatic field near the four 
sides of N & S-pole surfaces; and there was the positive electrostatic field near the four sides of permanent magnet. 
The detailed experimental methods and determined results should be shown in Section 4.3.2 below. 

The above experimental results show that, in this case, the Coulomb's law of electromagnetics is not valid; and the 
electric flux of sealing surface surrounding this permanent magnet is not equivalent to zero, namely, the Gauss 
theorem is not valid too. In other words, the basic principle of electromagnetics shall not be consistent with the 
experimental results; so it can be confirmed that there are some defects in electromagnetics. This paper will make 
an explanation of principle defects and theoretically-deduced fallacies of electromagnetics from fourteen aspects 
below. 

2.1 Current-Generating Magnetic Field is an Unscientific Viewpoint of Action at a Distance. 

It is indicated in electromagnetics that, the moving electric charge or current-carrying conductor will generate a 
magnetic field around them and the specific magnetic field condition is calculated by the Biot-Savart law. 
According to the principle, there is no magnetic field at a certain point in space. When there is the moving electric 
charge or current-carrying conductor somewhere beyond this point, there will be the magnetic field; that is to say, 
the current can generate a magnetic field at any location across any distance. Obviously, this is a viewpoint of 
action at a distance. It is well known that, the viewpoint of action at a distance is an unscientific point of view 
which should be denied. The scientific point of view should indicate why the current will generate a magnetic field 
around it, and what are the inherent causes of current-generating magnetic field. Obviously, the electromagnetics 
has made no explanation for this. 

2.2 The Displacement Current Formula can not Illustrate the Specific Distribution of Induced Magnetic Field 

It is indicated in electromagnetics that the changing electric field will form the displacement current. Maxwell 
Definition: The displacement current density at a point of electric field shall be equivalent to the change rate of 
electric displacement vector with respect to time at the said point. Like the conduction current, the displacement 
current will also generate a magnetic field. In a vacuum, the relation between displacement current and its 
generating magnetic field can be expressed in the following formula: 
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As can be seen, the displacement current has not yet given an explanation for inherent causes of generating a 
magnetic field at a certain point in space and we can not calculate the specific conditions of magnetic field 
(magnitude and direction) at a certain point in space. 

 
Figure 1.  

 
There is a large uniformly-distributed changing electric field on the vertical principal plane (as shown in Figure 1 
(a)). The changing electric field is the displacement current generating magnetic field in space. Based on the 
above-mentioned formula of the relation between the magnetic field and the displacement current, if we select a 
circular loop with diameter D, and it is assumed that H is uniformly distributed along the circular loop, 
then dtdEDDH 0

2εππ = , i.e. dtdEDH 0ε= , which can lead to the conclusion that the magnetic field strength 
is proportional to the diameter of our selected loop, like in the picture, if 12 2DD = , then 12 2HH =  and since 
H at a certain point is unique, the calculated result ( 12 2HH = ) is clearly wrong. If we also select a loop 3l with 
diameter 1D , then there must be 3H and 1H being of the same magnitude and the opposite direction at the same 
point K (as shown in Figure 1 (a)). Since H is unique, so the conclusion is clearly wrong that there may be H in 
two opposite directions at the same point. The above analysis shows that, according to the formula of relation 
between the displacement current and the magnetic field, it is unlikely to directly estimate the conditions of 
magnetic field at a point in space like the Biot-Savart law. Can we deduce the conditions of magnetic field at a 
point in space through the overall changing electric field based on the displacement current? The analysis shows 
that, for the actual changing electric field, it is unlikely to deduce the conditions of magnetic field at a point in 
space based on the displacement current. As shown in Fig 1 (b), after the right terminals of two elongated flat 
plates A&B are connected to the AC power via a connecting lead, a changing electric field will be generated 
between A and meanwhile a changing magnetic field will also be generated accordingly. Obviously, the power 
supply current is coming in and out from the right terminals of A and B. It is observed that the current of A and B 
will be inevitably reduced gradually from right to left. The current at the leftmost end will always be zero. 
According to the Biot-Savart law, it is observed that, the magnetic field strength between A and B will be 
inevitably reduced gradually from right to left. Obviously, it is impossible to accurately calculate the conditions of 
magnetic field between A and B. The above analysis shows that it is not aimed to deny the displacement current, 
but it points out that the electromagnetics has not clarified the inherent causes for generating the displacement 
current, which therefore leads to people’s improper use of the concept of displacement current. 

2.3 The Electromagnetic Induction Law can not Explain how the Induced Electric Field is Generated 

The electromagnetic induction law of electromagnetics indicates that the electric field will be induced by the 
changing magnetic field. Why can the electric field be generated by the changing magnetic field? The 
electromagnetics has made no specific explanation for this. People can only think that this is the inevitable law, as 
if the ancient people thought that the moon waxing and waning law was an inexorable law. So, the law of 
electromagnetic induction has become very mysterious. In particular, it indicates that the induced electric field not 
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only exists in the changing magnetic field, but also in the unchanging magnetic field. For example, after the 
transformer is connected to the AC power, the iron core of transformer will generate an alternating magnetic field, 
while there is basically no alternating magnetic field anywhere outside the iron core of transformer. However, 
there is an electric potential with the same magnitude on any closed loop surrounding the iron core of transformer. 
This means that there is the induced electric field in the unchanging magnetic field outside the iron core of 
transformer. In other words, the changing magnetic field may generate an electric field across any distance at any 
point in space. This is an unscientific viewpoint of action at a distance, for which the fundamental reason obviously 
is the electromagnetics did not clarify the inherent causes and physical processes of electromagnetic induction. 

2.4 Lorentz Force is not a Universally-Correct Formula 

It is noted in electromagnetics that, when a charged particle passes through the magnetic field, the particle will be 
subject to an applied force perpendicular to the velocity of particle motion (called the Lorentz force). Lorentz 
summarized some of the existing experimental results, and pointed out that the Lorentz force was proportional to 
the velocity of particle motion and the magnetic induction intensity. Obviously, Lorentz force is only a summary of 
the experimental phenomena without the explanation of inherent reasons of generating the force. His experimental 
results neither contain the motion of high-velocity charged particles in a magnetic field, nor include the motion of 
charged particles in a non-uniform magnetic field. Therefore, his experiments shall be considered as one-sided 
experiments. Since people can neither understand the inherent reasons of generating the force nor fully understand 
all the force-bearing conditions of charged particles, which makes the Lorentz force only a formula within a 
limited scope of application. For example, the application of Lorentz force cannot help to scientifically explain the 
deflection results of high-velocity moving charged particles in a magnetic field, nor reasonably judge the force 
bearing conditions of charged particles in a non-uniform magnetic field (see Section 2.6). 

2.5 Discussion of Electromagnetic Wave is Lack of the Physical Illustration 

For the analysis of electromagnetic wave, apart from some mathematical deductions, the electromagnetics has not 
basically clarified the physical processes and actual conditions of electromagnetic wave. In many books, the 
changing magnetic field is generated by the changing electric field, while the changing electric field is generated 
by the changing magnetic field, and so on, so that the electromagnetic wave is formed. It can be seen from the 
analysis that this explanation is certainly wrong, because the changing magnetic field is generated by the changing 
electric field, or the changing electric field is generated by the changing magnetic field; the result, of course, is that, 
there is a phase difference (90°) between the electric field intensity vector and magnetic field intensity vector of 
electromagnetic wave, but there is no a phase difference (90°) between the electric field intensity vector and 
magnetic field intensity vector of actual electromagnetic wave, both of which are always in phase. Apart from the 
mathematical derivation, the electromagnetics can not make an explanation for such a result from physical 
significance. For another example, if the directional transmission plane electromagnetic wave can be expressed by 
the electric line of force and the magnetic line of force, there is the electric line of force with a certain length 
(electric field intensity) in the longitudinal direction of electromagnetic wave, but there is the magnetic line of 
force with a certain length (magnetic field intensity) in the transverse direction of electromagnetic wave. As we all 
know, the electric line of force can only be a radial line (e.g. point-charged electric field) or a closed line (e.g. 
changing magnetic field-induced electric field), while there can not be only the electric line of force with a certain 
length; the magnetic line of force can only be a closed line, while there can not be only the magnetic line of force 
with a certain length. Obviously, the electromagnetics can not make a scientifically rational explanation for such 
an electric line of force and magnetic line of force in terms of physics. 

2.6 Both Action and Reaction May have the Same Direction but the Different Magnitude. 

As shown in Figure 2, the isolated negative charge Q− (such as high-voltage discharge charge) is in motion along 
the central line KJ of current-carrying coil at velocity V. According to the Biot-Savart law, the direction of 
magnetic field generated by Q−  above the central line KJ is a direction of traversing through the principal plane 
(expressed by small ⊙in Figure 2); the direction of magnetic field generated by Q−  below the central line KJ is a 
direction of penetrating into the principal plane (expressed by small ⊗ ). According to the right-hand screw rule, 
the direction of magnetic field generated by current-carrying coil ABCD inside a coil is a direction of traversing 
through the principal plane (expressed by large ⊙); the direction of magnetic field generated by current-carrying 
coil ABCD outside a coil is a direction of penetrating into the principal plane (expressed by large ⊗ ). Obviously, 
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according to the Lorentz force formula, the direction QF of Lorentz force applied to Q−  is in the direction of OY  
(see Figure 2). OY  represents the unit vector in the direction of Y . 

 

 
Figure 2. Motion of electric charge outside the coil 

 

Let us analyze the force applied on the coil ABCD by the magnetic field generated by Q− . It can be seen from 
analysis that, the forces applied on the DA and BC sections of coil by the magnetic field generated by Q−  have the 
same magnitude and the same direction (DA and BC have the opposite direction of current and the opposite 
direction of magnetic field). The resultant force of both is expressed by 1F . The calculated value of 1F shall be as 
follows (the derivation can be omitted): 
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It can be seen from analysis that, as a result of any small section of current element on DA and BC current-carrying 
conductor, the interaction force between Q− and DA & BC current-carrying conductor has the same magnitude 
and the opposite direction. Therefore, the total force applied on Q−  by DA and BC current-carrying conductor 
shall be bound to equal to IF− , i.e. the interaction force between Q−  and DA & BC has the same magnitude and 
the opposite direction. 

Let's analyze the force applied on AB and BC of coil by Q− magnetic field. The force applied on AB by Q− shall 
be shown in the Figure. AO1 (the upper half of AB) and O1B (the lower half of AB) have the same length, the same 
current but the opposite direction of force applied by Q− magnetic field. Therefore, the forces applied on AO1 and 
O1B by Q− magnetic field have the same magnitude and the opposite direction; the resultant force of zero. 
Likewise, the resultant force applied on CD by Q− magnetic field must be zero. Therefore, our conclusion is that, 
the force applied on ABCD of coil by Q− magnetic field can only include the resultant force applied on DA and BC 
by Q− magnetic field (no force is applied on AB and CD), i.e. IF . Since IF is in the direction of 0Y , and the 
Lorentz force QF applied on Q− by current-carrying coil magnetic field is also in the direction of 0Y , i.e. 

IF and QF  have the same direction, thus we have drawn a strange conclusion, namely, the force applied on coil 
ABCD by Q− magnetic field and the force applied on Q− by coil ABCD magnetic field have the same direction, 
that is to say, both action and reaction have the same direction. 
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The above analysis shows that, the force applied on current-carrying coil AB and BC by Q− magnetic field shall be 
zero. The force applied on Q− by AB and CD magnetic field is zero, isn't it? From the scoreboard derivation, the 
force applied on Q− by AB magnetic field shall be as follows (the derivation can be omitted): 
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The force applied on Q− by CD magnetic field shall be as follows: 
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Obviously, AB
QF is much greater than C , i.e. the total force applied on tgα by AB and CD magnetic field shall not 

be zero, that is to say, there is a different interaction between the AB & CD of current-carrying coil ABCD andα . 

Thus, our overall conclusion is that, the interaction force and reaction force between the current-carrying coil and 
the moving electric charge have the same direction but the different magnitude. Obviously, this conclusion violates 
the Newton's law of reaction, which should be a wrong conclusion. 

2.7 Disappearing Lorentz Force 

 
Figure 3. During the motion of trolley, A and B should be rotated 

 
As shown in Figure 3, when a trolley is in motion at velocityV ; an insulating rod ab with the length of l can be 
rotated around the Point O of trolley; ab have the positive charges with a certain quantity of electricity aQ & bQ . 
The observer on the ground observes that, the positive charge bQ at b section is in motion at velocityV together 
with the trolley, which is bound to generate a magnetic field. According to the Biot—Savart law, bQ at b section 
will generate the magnetic induction intensity at a section as follows: 
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Since aQ at a section is also in motion at velocityV , i.e. when aQ is passing through the magnetic field (magnetic 
induction intensity aB ) at velocityV , the observer necessarily deduces that the Lorentz force is applied on aQ . 
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The direction of aF is a upward direction. Similarly, we can obtain the Lorentz force applied on bQ : 
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The direction of bF is a downward direction. Obviously, aF and bF  have the same magnitude but the opposite 
direction, so as to form a couple. This couple will certainly allow l  to rotate around the Point O. However, 
relative to the trolley, aQ and bQ  are static; for the trolley, aQ and bQ  can not generate a magnetic field, on which 
the Lorentz force will not be applied; therefore, l will not be rotated. Since l of trolley is not rotated, the observer 
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on the ground will certainly not see the rotation of l . In other words, the observer on the ground can deduce 
aQ and bQ  based on the principle of electromagnetics; the Lorentz force shall be applied on aQ and bQ , so that the 

result of the rotation of l  is not consistent with the facts, i.e. there are no Lorentz force aF and bF  deduced by the 
observer. 

2.8 The Force and Magnetic Field will be Generated, and Changed with the Observer 

 
Figure 4. Changes of the force and magnetic field with the different observers 

 
A and B can represent the two "infinitely long" parallel sections of current-carrying conductor (as shown in Figure 
4). The current-carrying conductor shall be vividly considered as a pipeline in the middle of which the free 
electrons can flow; the pipe shell shall be considered as the protons which have the equivalent electric quantities as 
the free electrons. Based on the principle of electromagnetics, the person (who is static relative to the pipeline) 
considers that, the magnetic field will be generated by the free electrons moving at velocityV in the pipeline A (or 
B), while the Ampere's force will be applied on the free electrons moving at velocityV in the pipeline B (or A) and 
passing through the magnetic field. Under the action of this force, the two pipelines will be attracted each other. 

However, the person (who is static relative to the free electrons and moving at velocityV relative to the pipeline) 
considers that, the magnetic field will be generated by the pipeline A (or B) containing the positively-charged 
protons and moving at velocity V− , while the Ampere's force will be applied on the pipeline B (or A) passing 
through the magnetic field at velocity V− . Under the action of this force being of the same magnitude as the above 
force, the two pipelines will be attracted each other. 

Another person (who is moving at velocity 2V ) considers that, all the free electrons in the pipeline A and B are 
moving at velocity 2V , generating the magnetic field, and acted upon by the Ampere's force. He also considers 
that, the proton pipelines A and B are moving at velocity 2V− , generating the magnetic field, and acted upon by 
the Ampere's force. Obviously, it can be seen from the analysis by the person moving at velocity 2V , the total 
magnetic field generated by AB current-carrying conductor has the same effect as the above two cases; the 
Ampere's force applied on the AB current-carrying conductor has the same effect as the above two cases. 

As can be seen, although the total effects analyzed in the above three cases are identical, there are the 
completely-different opinions on the magnetic field generator and the acting point of force. We know that the truth 
should be unique. As shown in Figure 4, the magnetic field generator should be unique; the acting point of force 
should be unique; it is clearly unscientific that the different observers have their different opinions. 

2.9 The Biot-Savart Law Contradicts with the Principle of a Rotating Magnetic Field of Electromechanics 

It is noted in electromechanics that, after the stator of three-phase asynchronous motor is connected to the 
three-phase AC power source, a rotating magnetic field will be inevitably generated in the motor. This rotating 
magnetic field has exactly the same effect as the magnetic field generated when the stator with magnetic pole N&S 
is rotated. The principle of rotating magnetic field is the theoretical basis for electromechanics. However, 
according to the Biot-Savart law of electromagnetics, after being connected to any type of power, all the magnet 
exciting coils of three-phase asynchronous motor stator can only generate the static magnetic field. For the AC 
power source, the static magnetic field is caused only by the changing intensity of the magnetic field definitely 
without the rotation at all.  

All the practical results of electromagnetics have confirmed the existence of a rotating magnetic field. If we 
acknowledge the existence of a rotating magnetic field, it is necessary to deny the Biot-Savart law, isn't it? 
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2.10 We can not Determine Whether the Magnetic Field is Rotated. 
 

 
Figure 5. Circumferential current-carrying coil being rotated 

 
For ease of explanation, the pipeline can still represent the current-carrying conductor. As shown in Figure 5a, 
after the static circumferential current-carrying coil is powered on, the free electrons in the pipeline will be in 
motion at velocity 1V . As shown in Figure 5b, after the current-carrying coil is rotated in the clockwise direction, 
the considerable coil protons (with the same electric quantities as free electrons) will be in motion at velocity 2V . 
Obviously, in this case, the velocity of motion of free electrons will become: 21 VV + . 

As can be seen, the magnetic field generated by the static current-carrying coil will be entirely generated by free 
electrons moving at velocity 1V , while the magnetic field generated by the current-carrying coil being rotated at 
linear velocity 2V  will be generated by protons moving at velocity 2V  and free electrons moving at velocity 21 VV + . 
Since the direction of magnetic field generated by protons being in motion is opposite to the direction of magnetic 
field generated by electrons being in motion, and the magnetic field intensity is proportional to the velocity of 
electron or proton motion, the magnetic field generated by protons moving at velocity 2V  will inevitably offset the 
magnetic field generated by free electrons moving at velocity 2V  (as shown in 5b); the total effect of magnetic field 
generated by protons moving at velocity 2V  is identical to the total effect of magnetic field generated by free 
electrons moving at velocity 1V . Thus, we can draw the following conclusions: Regardless of whether the 
circumferential current-carrying coil is rotated or not, the magnetic field conditions are identical. 

From another point of view, relative to the current-carrying coil, i.e. protons, the magnetic field generated by the 
circumferential current-carrying coil should be static. Thus, if the current-carrying coil is rotated, the magnetic 
field generated by the current-carrying coil will be inevitably rotated. 

From the above analysis, we have drawn two conclusions: When the circumferential current-carrying coil is 
rotated, the magnetic field generated by the circumferential current-carrying coil will not be rotated; or the 
magnetic field generated by the circumferential current-carrying coil will be rotated together with the coil. Both 
analysis results are reasonable. There’s no reason for us to absolutely affirm or negate them in the practice. 

2.11 The Magnetic Field Being in Motion Should be Static 

As shown in Figure 6, if the current-carrying coil abcd is in motion at velocity V, people intuitively think inevitably 
that, the magnetic field will be generated by the current in the coil abcd; when the coil is in motion, the magnetic 
field generated by the coil motion will naturally be in motion accordingly. Therefore, a magnetic field moving at 
velocity V will inevitably be generated by the current-carrying coil.However, according to the Biot-Savart law, 
from the analysis, there are the different results. On account of the constant motion velocity of free electrons on 
wire segments, there is the same magnitude of motion velocity V1, V2, V3 & V4 of free electrons on wire segments 
ab, bc, cd & da. Since all the free electrons in the coil are in motion at velocity V along the coil, the actual resultant 
velocity of free electrons on segment ab is bound to 1VVVab += ; similarly, the actual resultant velocity of free 
electrons on segment bc, cd & da is bound to bcV , cdV & daV  (see the Figure). Clearly, abV , bcV , cdV and daV shall be 



apr.ccsenet.org Applied Physics Research Vol. 8, No. 4; 2016 

162 

the constant velocity motion. The magnetic field generated by the constant velocity motion of free electrons shall 
be inevitably consistent with the Biot-Savart law, i.e. it is bound to generate a static magnetic field. Therefore, the 
magnetic field generated by free electrons in the coil abcd will be inevitably a static magnetic field. Since the 
protons in the coil abcd (with the same electric quantities as free electrons) are in motion at constant velocity V, it 
is also bound to generate a static magnetic field according to the Biot-Savart law. Thus, we can draw the following 
conclusions: A static magnetic field will be generated by all the free electrons and protons in the coil abcd; the 
resultant total magnetic field must be a static magnetic field as well. 
 

 
Figure 6. Static magnetic field generated by the current-carrying coil being in motion 

 
2.12 We can not Explain the Deflection Results of High-Velocity Charged Particles in a Magnetic Field 

It is noted in electromagnetics that, as a result of the action of Lorentz force, the charged particles will be inevitably 
deflected when passing through a magnetic field. The charged particles (the rest mass is set as m ) will pass through 
a magnetic field at velocityV along the direction x within a period of time t . If F represents the Lorentz force 
applied on charged particles, the deflection distance of charged particles in the direction y shall be as follows: 
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The Formula (a) can be derived under the constant conditions of direction F . Although there are some changes in 
velocityV and direction F  ( VF ⊥ ) when the particle passes through the magnetic field, because of minimum 
time t , there are very small changes in F andV , so that the error ofY can be ignored. 

Experiments show that, the Formula (a) holds good only if V is very small. When V is very large, the measured 
deflection distance ofY shall be as follows: 

 
222 1

2
CVt

m
FY −=   (b) 

Where, C represents the beam of light. Formula (b) is a simplified formula. In the actual complete formula, the 
Lorentz force BQV  ( Q - charge carried by particle) must be replaced by F in Formula (6), namely: 

 
222 1

2
CVt

m
BQVY −=   (c) 

Formula (c) is a formula applied to the deflection experiment. In fact, we don't know m and Q of particles in the 
experiment. Experiment is designed to obtain the charge-to-mass ratio mQ  of particles. Obviously, Formula (c) 
is not consistent with Formula (a) ( mBQVtY 2 2= ). In order to obtain the true Formula (c), the mass conversion 
equation of special relativity 221 CVmm −=′ is generally applied in electromagnetics; m′ can replace m , and 
substituted into Formula (a), so as to obtain Formula (c). 

Moreover, the deflection Y can be obtained by means of momentum change of charged particles, rather than the 
method for analysis of Lorentz force. In this method, the migration velocity of particles in the direction Y shall be 
set as )u . The mass of a particle can be expressed by the mass conversion equation of special 
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relativity 221 CVmm −=′ . The momentum of particles in the direction Y  can be obtained as 
( 221 CVmuumP −=′= ) thus: 

F
dt
du

CV
m

dt
dp

=⋅
−

=
221

 

m
CVF

dt
du 221−

=  

Since mCVF 221− is constant, thus: 

222

0 0
1

2
CVt

m
F

dt
dudtY

t t
−==    

This deflection result is consistent with Formula (b). 

It is noted that, the only basic reason for deflection of charged particles moving in a magnetic field is the action of 
Lorentz force. The basic method of physics is: To analyze the deflection of charged particles from the fundamental 
cause, i.e. Lorentz force. In the above method, the momentum changes of the particles is analyzed to obtain the 
acting force dtdp , so as to further obtain the deflectionY . As can be seen, in this analysis method, there are no 
grounds for determining ( ) BQVdtdp = and in the actual deflection experiment, the known quantity is 

mQ rather than m . Therefore, the deflection formula based on momentum changes of charged particles has no 
practical value owing to the unknown m . 

The Berkeley physics describes a method for application of time-to-time conversion to deflection derivation. This 
method prescribes that, tΔ represents the particle displacement time; the particle mass is set as the constant rest 
mass m ; YΔ represents the particle displacement in the time tΔ  in the direction Y ; thus the 
momentum tYmP ΔΔ= . ccording to the special relativity, the observer considers that, if 221 CVt −Δ=Δτ , 
then the momentu 221 CVtYmYmP −ΔΔ=ΔΔ= τ . If the displacement velocity of particle in the Y direction 

tYu ΔΔ= is substituted into this formula, then 221 CVmuP −= ; this result is identical to P in the analysis of 
change in momentum. According to the same derivation steps, we can naturally obtain the Formula (b). Obviously, 
this analysis method is an unscientific method, because it is used to firstly analyze the change of momentum and 
then the Lorentz force. Besides, this method also prescribes that the mass of particle is the constant rest mass, 
which is obviously wrong, because the mass change is an inexorable law of nature. Why can it prescribe that the 
mass isn't converted? 

Let's look at the derivation of Formula (c): This formula is derived only through the mass conversion rather than 
time-to-time conversion, actually it specifies time isn't converted, which is obviously wrong. According to the 
Special relativity, the mass, time and length of moving object shall be converted at the same time. For the 
deflection of charged particles moving in a magnetic field, the length is not directly related, and thus the mass and 
time shall be converted simultaneously. If the mass conversion 221 CVmm −=′ and the time-to-time conversion 

221 CVtt −=′ are substituted into Formula (a), then:  

 ( ) 232222 1
222

CV
m

BQVt
m

BQVtaY −=′
′

==   (d) 

Formula (d) , the result of the application of the Special relativity. is apparently inconsistent with the true 
deflection result of Formula (c), which shows that, under the conditions of mass conversion and time-to-time 
conversion, the electromagnetics can not explain the deflection of high-velocity charged particles in a magnetic 
field. 

2.13 Fundamental Difference between the Magnetic Field and the Real Substance 

It is noted in electromagnetics that, the magnetic field is one kind of substance, and generated by the electric 
current; that is to say, the magnetic field substance is generated by the electric current; there is a fundamental 
difference between the generated substance and the inherent real substance. For example, there is a charged body 
on a moving train; the people on the train observe that the charged body is static, and that there only exists an 
electrostatic field around the charged body. However, the people on the ground observe that the charged body is 
moving together with the train. The moving charged body is the electric current. According to the Biot-Savart law, 
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a magnetic field will be inevitably generated by the electric current. This fact means that, about whether there 
exists a magnetic field around the same charged body, the different observers have different observation results. In 
other words, the existence of magnetic field substance is related to the observers. As we all know, the existence of 
all real substances (e.g. animals, plants, minerals, electrostatic field, gravitational field, etc.) will not be related to 
the observers, while the existence of magnetic field substance will be related to the observers, which means that the 
magnetic field is fundamentally different from the real substance. 

2.14 The Velocity of Motion of Magnetic Field may be Infinite. 

 
Figure 7. Fundamental difference between the moving magnetic field and the electric field 

 
The magnetic field has been generated inside or outside the current-carrying coil abcd  (as shown in Figure 7 (a)). 
The circular ring B represents a magnetic line of force of magnetic field. According to the principle of 
electromagnetics, the magnetic field generated by the coil abcd may extend to infinity. If the coil abcd is rotated 
around Point O at angular velocityω in the clockwise direction, after ωθ  seconds, the coil abcd will be rotated to 
the position dcba ′′′′ at the angle θ . The magnetic line of force B will be also rotated to the position 

dcba ′′′′ together with abcd . Obviously, in this case, the magnetic field of abcd is a rotating magnetic field 
(angular velocityω ), in which the velocity of motion of magnetic field substance (distance r between the magnetic 
field and the point O) shall be rV ω= . If ωCr =  (c- the velocity of light), then ccV == ωω . If ωcr＞ , 
then CV＞ . If ∞→r , then ∞→V . In other words, the velocity of motion of magnetic field may not only be 
greater than the velocity of light, but also can be infinite. 

According to the principle of constancy of light velocity, it is noted that, the velocity of light is an extreme velocity 
in nature; the velocity of motion of any real substance can not be faster than the velocity of light. The example 
shows (Figure 7 (a)) that, the velocity of motion of magnetic field may not only be greater than the velocity of light, 
but also can be infinite, which shows with certainty that, the magnetic field can't be a kind of real substance. 

Thus, it is natural to ask whether the velocity of motion of electric field around the charged body may also be 
greater than the velocity of light and even can be infinite when a charged body is being rotated according to the 
above reasoning. From the analysis, this possibility can not exist, because the electric field of electron or proton is 
an active field. When the electron or proton is rotated, the electric field around it can only move not be rotated (see 
Figure 7 (b)). When the electric charge Q is rotated to the position Q′ at angular velocityω , the electric line of 
force of Q  ( 1E & 2E ) will become 1E′ and 2E′ ; in spite of the different position, the direction has not been changed. 
When the large electric charged body (consisting of a number of electrons) is rotated, the electric field of each 
electron or proton on the charged body can only move not be rotated, so that the entire electric field of charged 
body can only move not be rotated. 

The above analysis shows that, some basic principles of electromagnetics can be considered as the summary of 
superficial phenomena (as it were), without further clarification regarding the root of such electromagnetic 
phenomena. It is noted that, there are some theoretical analysis errors of electromagnetics, e.g. both action and 
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reaction may have the same direction, etc. It has not made a reasonable explanation of deflection results of charged 
particles in a magnetic field. It hasn't a definite answer about whether the magnetic field can be in motion. It has 
not made a clear and reasonable explanation for actual conditions of electromagnetic wave. Moreover, the analysis 
results (i.e. the velocity of motion of magnetic field can be greater than the velocity of light) have demonstrated 
that, the conclusion is wrong, that the magnetic field is a kind of real substance according to electromagnetics. The 
experimental results (existence of electrostatic field around the permanent magnet) show with certainty that, some 
of the basic principles of electromagnetics are not true universally. These facts are enough to prove that there are 
some defects in electromagnetics. Therefore, it is necessary to explore the inherent causes of all electromagnetic 
phenomena and add some new principles to eliminate the defects in electromagnetics. 

3. Basic Rule of Motion of Electric Field  
The previous part points out the basic defect of the is that it does not clarify the inherent reason and the physical 
process of the electromagnetic phenomena, therefore, in order to eliminate the defects in the electromagnetics, it is 
the first step to explore the reason of the electromagnetic phenomena and analyze the points in common of 
electromagnetic phenomena, and then identify the basic factors leading to all the electromagnetic phenomena. 
Since the basic factors are determined, the research filed can be also determined. 

The analysis indicates that the one sharing point in all electromagnetic phenomena is that they are all accompanied 
with electronic motions of all forms inevitably; therefore, it can be known that the electronic motion is the source 
of all electromagnetic phenomena; and then through what should the electrons interact? The electron could affect 
another electron through the peripheral electric field obviously, which means the motion of the electric field shall 
be the basic factor of forming all electromagnetic phenomena; therefore, our direction of research is to study the 
law of motion of the electric field and analyze all forms of motion of all electric fields by using the laws 
determined. 

The seven rules below can be summarized by analyzing the characteristics of the motion of the electric fields in all 
electromagnetic phenomena combining with some fundamentals in physics. 

3.1 Principle of Equivalent Electric Field 

According to the electromagnetics, the total intensity of the combined electric field at some point of two charges of 
identical or different polarities shall be the combination of the individual intensity of the electric field of each of 
two charges at this point, which is called superposition principle. The practices proved that the superposition 
principle should also be correct although the distance among the two charges is very small. This superposition 
principle indicates that the existence of the electric field around any charge should not be affected by the 
surrounding charges; therefore, it can be inferred that the negative electric field of the electron and the positive 
electric field of the proton should still exist in all materials, and the distribution condition of their electric fields 
should be the same as those of the electric field when all electrons and protons exist individually, that is to say, the 
electric field around the material should be equivalent to the one when all electrons and protons exist in the matter 
individually. This deduction shall be called equivalent electric field principle, from which it can be known that the 
electric fields around the free electrons in the matter shall exist forever with the free electrons, therefore, if the free 
electrons in the material are in macroscopic motion, the electric fields generated by the free electrons shall surely 
be in the same macroscopic motion (no kinetic electric field would be generated during the thermal motion of the 
electron in the matter and the rotation around the nucleus, see 3.6) with the free electrons. Thus, the electric field 
around the free electrons forming the electric current would implement the identical motion with the free electron 
inevitably when the electric current exists in the lead. This kinetic electric field should be called the magnetic field. 
Moreover, the magnetic induction intensity of any current element Idl (I-electric current; dl -length of micro lead) 
on the lead at the place r shall be as follows according to the Biot-Savart law:  

02
0

4
rI

r
dldB ×⋅=

π
μ  (Unit vector in direction of 0r -r) 

The linear charge density indicated by using τ− of the free electron on the lead shall be ( ) dQVdlVIdl =−−= τ  
because the I is formed by the free electrons in the lead actually during motion at speed of V−  (opposite to the 

direction of I); and because 2
00 1 C=εμ  and 041 πε=K , ( ) 2
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Because the electric field intensity of dQ  at the place r is 02
r

r
dQkd =E , 

The above-mentioned formula can be transformed as dEV
C

d ×=
2

1B , 

or  EVEV
C

×=×= 002

1 εμB ……..  (1).  

From the Formula (1), the magnetic field can be defined preliminarily: the magnetic field is the kinetic electric 
field. From this definition, it can be known that when there is the electric current in the lead or the moving electric 
charges in the space, the electric field generated by the free electrons or the moving electric charges will form the 
kinetic electric field, namely, the magnetic field. 

3.2 Contraction of Electric Field in Direction of Motion  

The special relativity pointed out that the length l of the object in the direction V would be contracted as 
22 CV1−=′ ll  when moving at the speed V. The length of the electric field in the direction V would be contracted 

at the proportion 22 CV1− inevitably when moving at speed V because the electric field is formed by substances. 

 

(a)                             (b)  
Figure 8. Increasing field intensity as a result of motion and contraction of the electric field 

 
Figure 8 (a) indicates the static electric field; E1 and E2 are two power lines thereof, wherein the included angle θ  
is formed by the power lines and the axis X; l indicates the distances from the intersection point a and the 
intersection point b of E1 and E2 and the axis X; the distance between the power line E1 and the power line E2 is 

θsinld =  obviously. Figure 8 (b) indicates the 22 CV1−=′ ll  can be formed after contraction of the (a) electric 
field moving to the direction X at speed V. The distance betweeen the two power lines is contracted as 

2222 11sinsin CVdCVlld −=−=′=′ θθ which indicates that regardless of the moving direction of the electric 
field, the distance of the two power lines of the electric field before and after contraction: 221 CVdd −=′ . 
Because the electric field intensity is in inverse proportion to the distance between the power lines thereof, thus 

 
221 CVEdEdE −=′=′ ……. (2).  

From the Formula (2), the electric field intensity E shall be increased as 221 CVE − when the electric field 
moves at speed V. Moreover, we can further define the magnetic field as the electric field in motion and 
contraction. 

The known electric field shall have the energy which may be increased inevitably when the motion intensity of the 
electric field is increased. The principle of equivalent electric field pointed out that the electric fields of the 
electrons and the protons around the substance shall still exist. Why could not their electric fields exist? Obviously 
it is because the electric field direction of the electron is opposite to that of the proton, which leads to the offset of 
the electric fields with each other. 
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The electric field energy of the electron of one unit volume can be indicated by using 22Eεω =+ in the space 
without the motion electric field; and the electric field energy of the proton with identical power with the electron 
can be indicated by using 22

0Eεω −=− , in the formulas +ω  and −ω , the absolute value of E is equal to that of E0. 
Moreover, when the electric field moving at speed V is available in the space, the E shall be changed 
as 221 CVEE −=′ and the electric field energy of the electron can be changed as 
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Because ( )2211 CV−  can be expanded as +++ 44221 CVCV …… 
According to series, and the moving speed V of the common electric field is smaller than the speed of light, the 

44 CV  and the items afterwards of the expansion equation can be negligible, and the above-mentioned formula 
can be: 
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The Formula (1) can be written as VEB 00εμ= , that is 00εμBVE = when V is vertical to E. Further because 

2
00 1 C=εμ  and HB 0μ= , the above-mentioned formula can be transformed as:  
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And the total energy of the unit volume in the space is: 
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  (3) 

Formula (3) indicates that the energy must be available when the motion electric field exists in the space, and the 
energy of the unit volume thereof shall be 22

0 Hμ ; and this energy shall be the one to be increased during motion 
and contraction of the electric field. Moreover, this energy shall also be the so-called magnetic field energy in 
electromagnetics. 

3.3 Formula for Force Transformation 

The force of the stressed charged body in motion shall be moved jointly with the charged body. If it is known about 
the length, the mass and the time of the charged body in motion shall be transformed; would the force in motion 
thereof be transformed? The generally accepted common sense for force balancing should be explained before 
answering this question, and this is the force in balanced state will not be changed due to different observers. For 
example: 

One object of 1kg is placed on the spring scale, and the pointer of the spring scale is located at the scale of 1kg not 
only for the people who is static with respective to spring scale but for any other people in motion. This fact 
indicates that the observers of any other reference systems could observe that one group of forces balanced in one 
reference system are in the balanced state. Or this group of forces balanced will not be unbalanced due to different 
reference systems which the observers belong to; this is the generally acceptance fact in daily lives of people, and 
I call this fact as the force-balancing immutable axiom. Moreover, we can deduce the formula of force 
transformation according to the force-balancing immutable axiom. 

Figure 9a indicates the three forces AF , BF  and CF are in the balanced state, wherein the three forces can be the 
force applied to the electric field, or universal gravitation or spring force, etc. and in the diagram, the lengths of OA, 
OB and OC indicate AF , BF  and CF  respectively; CF  is parallel with the Line X; AF  is equal to BF , and the 
included angles θ  (positive θ  and negative θ  are not taken into account) are formed with the Line X. 

CBA FFF =+ θθ coscos  because the three forces are balanced. Because AF  is equal to BF and in order to have the 
simple deduction, we set FFF BA == , thus CFF =θcos2 .  

Figure 9b indicates movements of the three forces parallel with the Line X in Figure 9a at speed V. The length of 
the direction V (direction X) shall be shortened according to special relativity; the CF  of the Figure 9a shall be 
shortened as CF ′ ; the AF  and the BF  shall be shortened as the AF ′  and the BF ′ ; the CF ′ , the AF ′  and the BF ′  are 



apr.ccsenet.org Applied Physics Research Vol. 8, No. 4; 2016 

168 

balanced according to the force-balancing immutable axiom; AF ′  is equal to the BF ′  certainly. Moreover, 
CFF ′=′′ θcos2  as well if BA FFF ′=′=′ . 

The relationship between CF  and CF ′  can be deduced according to the changes of the forces applied to the 
electric field during movement.  

 
Figure 9. Changes of force during movement  

 

 
Figure 10. Electric field for movement of intensity line E of parallel electric field  

 
Figure 10a indicates that the charge Q is positioned in the infinite uniform electric field generated by the charged 
panel, wherein E indicates the electric field intensity; AB indicates one part of cross section of the charged panel; 
and obviously the force applied to Q is: EQFQ =′ . Figure 10b indicates AB becomes BA ′′  after movement of 
AB  parallel with E at speed V; and the length in the direction vertical to V after movement will not be changed 
according to the special relativity , thus ABBA =′′ , and the electric field intensity of BA ′′  is: EE =′ . 
Therefore, the force applied to Q in the BA ′′  electric field is:

 QQQ FEQEF ==′=′ . Seen from the fact, the force 
QF  will not be changed ( QQ FF =′ ) after movement in the direction parallel with QF . As for the force in Figure 10, 

it is inevitable that CC FF =′ . Moreover, it is inevitable that θθ coscos FF =′′ because θ ′′=′ cos2FFC  
and θcos2FFC = .  
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ADDA =′′  because the length in the direction vertical to the direction V will not be changed; while the length in 
the direction V is DO ′′ , and 221 CVODDO −=′′  according to the transformation formula of the length of 
special relativity; therefore, θ′cos  can be transformed as 
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According to the equations of DA ′′  and DO ′′ . 
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can be acquired by putting 22cos ADODOD +=′θ  to the above-mentioned formula. 

The Formula (4) is the transformation formula of force; it is inevitable that EQF = , that is, the force is in direct 
proportion to the electric field intensity as for the electric field force; therefore, QEF ′=′ , that is, FFEE ′=′   
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Then the relationship between θ′cos and θcos : 
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because θθ ′=′ coscosFF and FF ′=′ θθ coscos   

That the gravitational mass is not equal to the inertial mass could be proved easily by using the force-balancing 
immutable axiom because the sun and its planets are in the status in which the universal gravitation is balanced 
with the centrifugal force; therefore, one observer moving at high speed opposite to the sun could see this balanced 
status inevitably. If the gravitational mass is equal to the inertial mass, the universal gravitation of the sun to the 
planets would be increased according to ( )22211 CV− while the centrifugal force of the planets to the sun would 
be increased according to 2211 CV− when the observer moves opposite to the sun at the speed V, and all planets 
may inevitably disappear completely by being adsorbed by the sun because the universal gravitation is greater than 
the centrifugal force , which is not in line with the force-balancing immutable axiom; so the gravitational mass 
cannot be equal to the inertial mass.  

That the gravitational mass of the object has nothing to do with the velocity of movement of the object can also be 
proved easily by the force-balancing immutable axiom because one observer moving opposite to them at speed V 
can also see they are in the balanced state if two objects have identical negative charges, and the mutual universal 
gravitation among them is just equal to the mutual electrostatic repulsion. The two objects can be in the balanced 
state only when the gravitational mass has nothing to do with the velocity of movement of the object because the 
charge of the object is has nothing to do with the velocity of movement of the object. Moreover, it could be 
concluded that the gravitational mass, like the charge, is the constant which has nothing to do with the movement. 

3.4 Law of Relative Velocity 

Two positive charges Q1 and Q2 with velocities of movement of V1 and V2 are displayed in the In Figure 11 (a). 
Are the acting force and the reactive force between them are equal and opposite to each other? The magnetic 
induction intensity of Q2 generated at the place of Q1 is 2

2201 490sin rVQB πμ =  according to analysis on the 
basis of electromagnetic principle, and the Lorentz force of 1Q  is 2

212101 4 rVVQQF πμ=  (the electrostatic 
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repulsion between Q1 and Q2 is not discussed); and the magnetic induction intensity of Q1 generated at the place 
of Q2 is 040sin 2

1102 == rVQB πμ , the Lorentz force of Q2: 02 =F  which indicates that F1 is not equal to F2 
obviously, and the directions thereof are not opposite to each other. Moreover, any movement condition of other 
Q1 and Q2 can be proved except the condition that V1 is parallel with V2; the interaction forces between the two 
are not equal and not opposite to each other, that is, both of them are not in line with the law of reaction. Moreover, 
we shall not discuss the general condition because the examples of Figure 11 (a) can illustrate the problem. 

 

 
Figure 11. Analysis of relative velocity 

 

The general results acquired by analyzing the Lorentz forces between two moving charges according to the 
principle of electromagnetics on the basis of the above-mentioned analysis were that the acting force and the 
reactive force were not equal and opposite to each other. Why did such an error analysis exist? From further 
analysis, the observers in different reference systems had the analytic results that were different from each other, 
which is not in line with the law of the reaction; for example, the other observer of the Figure 11 (b) moves 
opposite to us at speed u, and V1 was changed as V1u, and V2 was changed as V2u in his view. Moreover, the 
analytic result of 02 ≠uB  analyzed by him was different from the above-mentioned result obviously, but was still 
not in line with the law of reaction.  

The inevitable equal and opposite Lorentz forces between Q1 and Q2 should be taken as the balanced state in other 
form which is definitely not related to the reference system. And what of Q1 and Q2 was not related to the 
reference system? Seen from the analysis, the charges of Q1 and Q2 should be irrelevant to the reference system; 
and the relative velocity of the two should also be irrelevant to the reference system, see Figure 11 (b). Further, the 
velocity of movement of Q1 observed by other observer moving opposite to us at speed u should be V1u, and the 
velocity of movement of Q2 should be V2u, wherein the synthetic velocity of V1u and V2u should be V12 (or V21) 
and should be the synthetic velocity of V1 and V2; therefore, the relative velocity V12 or V21 of between Q1 and Q2 
should be the objective velocity which is irrelevant to the reference system to which the observer belongs. To 
conclude on the basis of above-mentioned analysis, the relative velocity of the two charged objects should be taken 
as the sole standard velocity in the analysis of the interaction force of any two charged objects, wherein this rule 
should be called the law of relative velocity. Moreover, θsin  of B1 and B2 in Figure 11 (a) should be the same 
inevitably (θ  indicates the included angle formed by the field intensity and the synthetic velocity) according to the 
law of relative velocity on the basis of analysis; therefore, it should be inevitable that 21 FF −= . 
3.5 Transference Theorem of Force  

In Figure 12, the constant force F is exerted on the sliding block A which pushes the sliding block A to move with 
distance S within time t when moving on the surface of the object m at speed V, wherein the work done by the force 
F is: FSW =1 . The practices prove that the kinetic energy acquired by the object m 
is: ( ) mtFmFtmW 22 222

2 == ; and mFtS 22=  because 21 WW = ; the movement distance of m indicates that 
the force F exerted to m is identical to the static force of the sliding block. 
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Figure 12. The force will not be changed after transferring of the force 

 

3.3 Formula for Force Transformation indicates that the force F moving at speed V should be transformed as 
221 CVFF −=′ ( VF ⊥ ), that is, the force we saw exerted on the sliding block should be the force F ′  in 

motion, wherein F ′  should be static F compared to the sliding block rather than be F ′  when shifted on the static 
m. And it indicated that when the force that was static with respect to A would not be changed when transferred as 
the force which was static with respect to B. Moreover, the power which was static with respect to the object 
should be taken as the original force, and that the original force shall not be changed when transferring is called the 
Original Force Transference Theorem.  

3.6 The States of Motion of the two Electric Fields having Identical Direction and Opposite Directions of Motion 
would be Offset 

The above-mentioned 3.1 indicated that the electric fields around the electrons and the protons in all substances 
still exist; and 3.2 indicated that the lengths thereof in the movement direction should be subjected to contraction 
inevitably during movement of the electric field, and the field intensities thereof should be increased inevitably. 
The velocity of the electrons in all substances during the movement of the electrons around the nucleus should be 
very great, and the thermal motions of the electrons in the objects should have certain velocity now that such an 
inexorable law was available, and why were the electric fields around these electrons in motion not subjected to 
contraction and increased? Why does the negative electrostatic field not appear around all substances? How to 
explain this fact? 

The practices has proved that the electric field is the real substance and the length contraction of the substance in 
the movement direction is the correct inference of the special relativity. That the negative electrostatic field did not 
exist around the substance should also be affirmed when the two conclusions were affirmed, that is, the electric 
field of the electron in motion did not exist, and that the rotation and thermal motion of the electron around the 
nucleus should be affirmed; then the negative electric field in motion did not exist around the substance only 
possibly when the motion state of the two electric fields with the same direction of field and the opposite 
movement direction is offset with each other .If this becomes true, because the probability of all the electrons in the 
substance moving in all directions is the same and if there is electrons moving in some direction, there is bound to 
be electrons moving in opposite direction, their moving electric fields are inevitably be offset with each other to 
become the motionless electric fields. Therefore, the motion electric fields of all electrons should be offset 
inevitably, and the total effect should be inevitably that the electric fields in motion would not exist around the 
substance. 

On the basis of the analysis above, as for the interaction effect of the moving electric fields, we shall conclude that 
the moving state of two electric fields with the same direction and the opposite movement direction shall be offset 
with each other. Seen from analysis of one section of current-carrying conductor folded together according to the 
above deduction, the two leads folded had opposite current directions, and the directions of motion of the electric 
fields of the free electrons thereof were opposite although each of the leads had the electric field moving along with 
the free electrons; moreover, the states of motion of the electric fields positioned in the identical direction and 
moving in the opposite directions should be offset inevitably and changed as the motionless electric fields.  
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3.7 The Variable Velocity Motion of the Electron shall be Propagated in the Electric Field where the Electron 
Generates at the Light Speed during variable Motion of the Electron. 

The propagation of the variable velocity motion of the electron in the electric field could be explained vividly by 
using the variation of the power line. Supposing that the electron implements the simple harmonic oscillation in the 
direction Y, every point of all power lines of the electron shall implement the identical simple harmonic oscillation 
sequentially taking the electron as the beginning; and the sequential propagation velocity shall refer to the light 
speed. For example, one sine (or cosine) curve starting from the electron shall be formed by all points of the power 
line in the direction X doing the simple harmonic oscillation one after another from the electron. Moreover, this 
curve is similar to the ripple on the water whose points shall move vertically but not horizontally. 

4. Isokinetic motion of electric field 
4.1 Isokinetic Motion of Point Charge 

 
Figure 13. Contraction relationship of electric field when the point charges move 

 

The point charge Q moves along the direction OX at the speed V, as shown in Figure 13; and OXAH indicates that 
the charge passes through the section of one regional electric field of the charge Q when not moving. The charge 
moves at the speed V now and the electric field contracts in the direction of motion in accordance with 3.2, wherein 
ox shall be contracted to ox' (x indicates ox, x' indicates ox' below); dx shall be contracted to dx'; therefore, the 
relationship of length transform according to the special theory of relativity can be expressed as 221 CVxx −=′ , 

221 CVdxxd −=′ . Moreover, the section OXAH of the regional electric field shall be contracted as O'X'A'H'. 
In the figure, dl indicates BD, dl' indicates B'D'; in BODΔ and DOB ′′′Δ , rOBOA ==  and 

rBOAO ′=′=′ because dx , xd ′ , θd and θ ′d are dimensionless; therefore θdrdl ⋅=  and θ ′⋅′=′ drld  

 rld
rdl

d
d

⋅′
′⋅=

′θ
θ  

From the right angle ABDΔ  and right angle DBA ′′′Δ   

 
221sinsin CVxddxdl −⋅′=⋅= θθ  

 θ ′⋅′=′ sinxdld  
The relation 
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d
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θ
θ
θ can be acquired when dl  and ld ′ are substituted 

into θθ ′dd . 
From the figure, 
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can be acquired when θsin , θ ′sin , r  and r′ are substituted into 

θθ ′dd . 
The solid angle of θd after surrounding one cycle of OX shall be: 
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The solid angle of after surrounding one cycle of OX shall be: 
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The area of E at the place r shall be Ωdr 2 , and the area of E' at r' shall be Ω′′ dr 2  because the electric flux of Ωd  
is identical with that of Ω′d  and it is known that the field strength at the place r in Ωd  is E, Ωd  is contracted 
as Ω′d , r is changed as r'; E′ indicates the change of the field strength. Moreover, the field strength is inversely 
proportional to the area on the promise that the electric flux is not changed; therefore  

 rd
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E
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′ 2

 
The formula below can be acquired when Ωd , Ω′d  and 22sin hxh +′=′θ are substituted into the last formula: 
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Because 2rkQE = ,  

 ( ) 223222

22

sin1
1

r
Q

CV
CVKE

′
⋅

′−
−=′

θ
   (7) 

The Formula (7) is the distribution formula of electric field strength of the moving electron. Obviously, this 
formula is identical with the deduced result of electrodynamics.  

The previous 3.3 indicates that the relation between the field strength E' after contraction when the charge moves 
and the field strength E when the charge is static shall be expressed as using the Formula (5) 
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22222 1cos1 CVCVEE −−=′ θ  which is different from the Formula (6) greatly in terms of form. Are the 
calculations of the two formulas the same? The analysis showed that the Formula (5) and the Formula (6) are the 
same formula. The Formula (7) can be acquired after simplification if the 
formula ( ) 22222222222 cos1sin1cos CVrrCVrhxr θθθ −=+−=+′=′ and rr ′=′ θθ sinsin  are 
substituted into the Formula (5) and the member and the denominator of the Formula (5) are multiplied 
by ( )( )22222 1cos1 CVCV −− θ . Moreover, the scopes of application of the Formula (5) and the Formula (7) are 
different; and the Formula (5) shall be applied to calculation of the E′ contracted after moving of the charge if the 
included angle θ  of E and V is known only when the charge is static; and the Formula (7) shall be taken to acquire 
the electric field distribution formula of the moving charge.  

The Formula (7) has the another characteristics, that is, EE ＜′ if 7.54＜θ and EE ＞′ if 7.54＞θ on the premise 
that the moving speed of the charge is not great and CV 1.0＜ , namely 7.54 is the field strength after moving of the 
charge and shall be taken as the critical angle of increasing and reduction. 

4.1.1 Interaction Force among two Moving Charges 

 
Figure 14. Interaction force of two moving charges  

 
Two positive charges Q1 and Q2 moves at speed V1 and V2 respectively, and the V1 and V2 are located in the plane 
XOY, as shown in Figure 14 (a); the relative speed of the two charged bodies shall be taken as the exclusive 
analysis speed when analyzing the interaction force among the two moving bodies charged; while the total speed 
chart of V1 and V2 is shown in the Figure 14 (b). The relative speeds of V12 and V21 of the two bodies are equal and 
opposite in direction obviously. For Q2, the electric field generated by Q1 to Q2 shall be contracted in accordance 
with the proportion of 221 CV− in the direction V12; θ  indicates the included angle formed by the V12 and the 
distances r12 (which are also the direction of the electric field Q1 at the place of Q2) among Q1 and Q2. Moreover, 
the field strength of Q1 at the place Q2 shall be as follows according to the Formula (7) in 4.1: 
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Similarly, the field strength of Q2 at the place Q1 shall be 
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It can be seen that the field stress 2122 QEF =  exerted to Q1 and the field stress 1211 QEF =  exerted to Q2 are 
equal and opposite in direction, that is, 12 FF −=   
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On the basis of the above-mentioned analysis and conclusion, the previous 2.6 can be explained easily, specifically 
the interaction force of the moving charge and the current-carrying coil. The acting forces and the reacting forces 
among the moving charge and all free electrons of the current-carrying coil and among corresponding protons shall 
be equal and opposite in direction according to the conclusion that the acting forces and the reacting forces among 
two charged bodies are inevitably equal and opposite in direction. Therefore, the overall effect shall be inevitably 
in line with the law of reaction. 

As for the Figure 3, whether A and B rotate when the trolley moves can be explained more easily. Moreover, the 
electrostatic force exists among A and B only, and no Lorentz force exists because A and B are relatively static; 
therefore, no rotation will occur naturally.  
4.2 Isokinetic motion of line electron beam 

The electric field around the free electrons in the wire with current still exists and moved along with the free 
electrons according to the theory of equivalent electric field in the previous 3.1; therefore, the free electrons in the 
long and straight wire with current are the most common movement of electron beam. If τ indicates the line 
electron density of the straight charged body within the unit length according to the electrostatics, the electric field 
strength at the place r outside the charged body shall be: 

(The unit vector in the direction 0r - r ) 

The field strength after contraction shall exist inevitably when the charged body moves along the direction of the 
axis thereof at the speed V according to the condition that the last electric field shall be contracted in the direction 
of motion at the proportion of 221 CV− : 

 
22

0
22 121 CVrKCV −=−=′ rEE τ    (8) 

4.2.1 Interaction force of two parallel wires with currents 

 
Figure 15. Interaction force of parallel wires with currents 

 

21 AA  and 21BB  indicate one section of two parallel infinite straight leads respectively, as shown in Figure 15. The 
wire with current is described by using the pipeline and the flux in order to clarify clearly, wherein the flux 
indicates the free electron beam (current) of macro motion in the wire with current; and the pipeline indicates the 
proton having the electricity equivalent to that of the free electrons.  

In order to facilitate analysis, suppose that the velocities of movement of the free electrons of the pipeline A are VA, 
the velocities of movement of the free electrons of the pipeline B are VB, the linear charge density of the free 
electrons of the pipeline A are −

A
τ  and the linear charge density of the free electrons of the proton pipeline are +

Aτ , 
+− −=
AA

ττ  obviously; and as for the pipeline B, +− −=
BB

ττ  similarly.  

The positive electricity dldQ B
+

+ = τ  and the negative electricity dldQ B
−

− = τ  in dl after analyzing the acting force 
of one section of micro lead dl on the lead A on the lead B which has the distance far from the lead A. It can be seen 
from +dQ  in dl, the field strength of the electrostatic field generated by +A shall be ( ) rK A

A
Q 02 YE −= ++

+ τ  (the 

0

2 rE
r

K τ=
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unit vector in the direction 0Y - r ); and seen from +dQ , one electric field moving at the speed AV is generated by 
the free electron −A , and the field strength should be ( )+− −=

AA
ττ  according to the Formula (8) 
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Therefore, the total field strength felt by +dQ  should be 
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+dQ  shall be attracted by the lead A if +QE was positioned in the direction 0Y  obviously. 44 CV
A

. 66 CV
A

… can 
be ignored because +dQ  can be expanded according to the above-mentioned series as 

++++ 664422 1658321 CVCVCV AAA …, CVA  which is minimal because of 2211 CVA− ; therefore, the last 
formula could be transformed into 
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And the force exerted to +dQ  shall be 

 rCdlVKdldQd ABABQ
2

0
2YEEF +++

++ === τττ  
Then seen from the internal part of dl, the field stress −QdF  from A is exerted to the free electron −dQ ; and as 
for −dQ , +A moves at the speed BV ; therefore, the field strength generated by +A  to −dQ  shall be 

 ( ) 22
0 12 CVrK BA

A
Q −−= ++

− YE τ  

The formula can be simplified as ( )( ) rCVK BA
A

Q
22

0 212 +−= ++
− YE τ after being expanded according to the 

above-mentioned series.  

Then seen from the field generated by −A  to −dQ , the interaction of −A  and −dQ  must be analyzed in 
accordance with the relative speeds thereof on the basis of explanation in previous 3.4, and the velocity of 
movement of −A  opposite to −dQ  is BA VV − ; therefore, the field strength generated by −A  opposite to −dQ  
shall be 
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The total field strength of A exerted to −dQ  shall be 
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The acting force exerted to −dQ  shall be 

 
( ) ( ) rCVVVdlKdQd BAABAQQ
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( ) rCVVVdlK BAABA
22
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What should be explained is that the acting force −QdF  acting on −dQ  moves along −dQ  at the speed BV , 
and the force of motion is required to transform; therefore, −QdF  shall be transformed as −

′
QFd . However, the 

force to be transformed shall act on the immobile lead (on the pipeline wall as shown in the figure) and was 
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required to transform into the former force −QdF  according to the transference theorem of former force in 3.5. 

The total force exerted to +dQ  and −dQ  in dl from A shall be 

 ( )[ ] rCVVVVdlKdFdFd BAAABAQQ
222

0 2−−=+= ++
−+ YF ττ  

rCdlVVK BABA
2

02 Y++= ττ  

Because AAA IV =+τ , BBB IV =+τ  and 041 πε=K , 2
00 1 C=με ( ) πμ 40

2 =CK , the last formula 

can be transformed into 
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And the force Fl exerted to the lead with length of l long of the Bwire with current shall be 
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The Formula (9) indicates that lF is located in the direction 0Y , that is, the lead B is attracted and guided by A 
if the directions of the currents AI  and BI  are the same; lF is located in the direction 0Y−  and the lead B 
shall be repelled by A if the directions of the currents AI  and BI  are opposite, [the previous ( )BA VV −  shall be 
changed as BA VV +  and lF is changed as the negative value]. Moreover, this formula is in line with the actual 
condition indeed obviously. 

The above-mentioned AV  and BV  are the average velocities of movement of the free electron in the leads A 
and B; the formula (9) shall be still valid if the analysis is implemented according to the actual motion situation 
of electron, as explained below: 

Suppose that AI  is composed of m groups of micro current beams 1AIΔ , 2AIΔ … AmIΔ  having identical free 
electron speed, 

        
inevitably; similarly in terms of         , the interaction of all micro current beams 

in AI  and BI  shall be in line with the Formula (9) because the interaction of any two micro current beams 

AiIΔ  and BjIΔ in AI  and BI  are in line with the Formula (9).  

shall be valid inevitably; while               , that is, the Formula (9) shall also be 
valid, namely, the uneven distribution of the velocities of the free electrons will not affect the Formula (9). 

Seen from the derivation on the basis of the above-mentioned analysis, the relative speeds thereof shall be taken 
as the basis when we analyze the acting forces of all free electrons and protons. The previous 3.4 explains that 
this analysis result shall have nothing to do with the frame of reference where the observer is located. Therefore, 
magnetic field and force generated in two parallel wires with current and defects related to the observer in 
previous 2.8 shall not exist in our analysis above.  

4.3 Isokinetic motion of surface charge 

One infinite panel which is charged uniformly shall generate the electric field that is distributed uniformly; and 
the previous 3.2 points out the field strength E of the uniform electric field shall be increased as 

221 CVEE −=′  inevitably when the uniform electric field moves at the speed V in any direction. In the 
reality, the usual rectangle cut-off coil and the rectangle permanent magnet we see can be taken as the surface 
charges moving along one fixed direction in the plane. As for the rectangle current-carrying coil, the four sides of 
the rectangle coil can be taken as the current panels; suppose that the rectangle coil is composed of n turns of 
lead, each panel shall have the current density of nI (I indicates the current strength of each lead); as for the 
rectangle permanent magnet, the four surfaces thereof can be taken as four current panels, that is, be similar to 
the rectangle current-carrying coil. Moreover, the Lorentz force and the permanent magnet shall be analyzed 
according to the explanation of the above-mentioned current panel. 
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4.3.1 Analysis of Lorentz force 
 
 

 

 

 

 

 

 

 

Figure 16 Analysis of source of Lorentz force 

Figure 16.  
 

A and B indicate two current surfaces composed of the infinite wires with currents; the two current surfaces of A 
and B shall be composed of the common wire with current, as shown in Figure 16, wherein the currents of A and 
B are equal and opposite in direction. −

AE  and −
BE  in the figure indicate the field intensities generated by the 

negative moving electrons in the current surface, respectively; while +
AE  and +

BE  indicate the field intensities 
generated by the positive static electrons having electricities equal to that of the negative electron, respectively. 

The magnetic induction strength among two current surfaces of A and B should be acquired first; from the 
Formula (1) EVB ×= 00εμ , B is from the moving electric field; motionlessness of +

AE  and +
BE  is related to 

B, and the −
AE  electric field moving at the speed u and the −

BE  electric field moving at the speed -u shall be 
analyzed. Moreover, −

AE  and −
BE  are equal and opposite in direction obviously, that is, −− −= AB EE , wherein E 

indicate the absolute values of −
AE  and −

BE . 

The magnetic induction strength AB  generated by −
AE  shall be calculated; and from the Formula (1),  

00000 ZEuB uEAA εμεμ =×= − ( 0Z  refers to the unit vector in the direction Z ) 

The feeling strength BB  generated by −
BE  shall be 

( ) ( ) 0000000 ZEuEuB uEABB εμεμεμ =−−=×−= −−  

The total feeling strength generated by two current surfaces of A and B shall be:  

0002 ZBBB uEBA εμ=+=  

Q indicates that the particle having positive charge moves parallel with the two current surfaces at speed V, as 
shown in Figure 1. Moreover, the Lorentz force exerted to Q according to the formula of Lorentz force in the 
field of electromagnetism should be: 

( )0002 YBVF −=×= VuEQQ εμ  ( 0Y  refers to the unit vector in the direction Y ) (10) 

The Formula (10) shall be the expression of electromagnetism for the Lorentz force in the presence of Figure 16. 
It should be started from the source of stress on Q when we analyze the source of Lorentz force. The stress on Q 
is exclusively because of action of the electric field unquestionably. Four electric fields including +

AE , +
BE , −

AE  
and −

BE  exist among two current surfaces of A and B, but the acting forces of +
AE  and +

BE  to Q are constant 
equal and opposite in direction; the effects thereof to Q are not required to taken into account because the acting 



apr.ccsenet.org Applied Physics Research Vol. 8, No. 4; 2016 

179 

forces offset each other. Moreover, −
AE  and −

BE  shall be the only sources of the stress on Q when +
AE  and 

+
BE  are excluded.  

The relative speeds of −
AE , −

BE  and Q  shall be confirmed before analyzing the interaction of −
AE . −

BE  and 
Q  in accordance with the rule of relative velocity; and it can be seen that the relative speeds of −

AE  and Q  
are uV −  usually, and the relative speeds of −

BE  and Q  are uV + . However, this kind of velocity addition 
method shall not be applicable when the velocity of motion of Q  is great; and the theory of relativity pointed 
out that the composition of velocities of the theory of relativity should be taken for composition of velocities of 
the objects moving at high speed. Our analysis conclusion should be applicable both for the object moving at low 
speed and the object moving at high speed in view of the principle of being applicable comprehensively. 
Therefore, we should calculate the relative velocity by using the composition of velocities of the theory of 
relativity. 

The composition of velocities of the theory of relativity shall include the composition of velocities in directions 
X, Y and Z. As for Figure 16, the speed in direction Z does not exist; the extremely small migration velocity 
exists in the direction Y and can be ignored. Therefore, the composition of velocities in the direction X shall be 
analyzed, wherein the formula for composition of velocities in the direction X shall be: 

 

In the formula, ω  refers to the inertial system Z which is static with respect to the object M, and by which the 
velocity of motion of another inertial system Z ' can be observed; ux refers to the velocity of motion of object N 
with respect to Z '; Vx refers to the relative speeds of M and N. As for the current surface of A in the Figure 16, 
the force exerted to Q (object M) shall be acquired; Q belongs to the inertial system Z, and A belongs to the 
inertial system Z'; and the velocity of motion of the Z' (A and B) is -V from Z, that is, V−=ω  in the 
composition formula; the velocity of motion of −

AE  (object N) is u from Z', that is, uux =  in the composition 
formula. Therefore, the velocity of motion of Q with respect to −

AE  should be:  
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Similarly, the velocity of motion of Q with respect to −
BE  should be:  
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Een from Q , -EA  moving at speed V should be contracted and increased as  
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Because the velocities u of the negative electrons of the two current surfaces of AB are far smaller than C (the 
revolving speed of the electron of magnetic domain is also far smaller than C), 22 Cu  is very small, and it can 
be considered that 11 22 ≈− Cu , the formula above can be simplified as: 

  

 −
BE  moving at speed V should be contracted and increased as: 221 CVBBB −= −−′ EE ; and when the previous 

BV  is substituted, the formula below can be acquired: 
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The total field strength felt by Q should be 

 
 
Because −− −=′

BA EE , the formula: 

      (11) can be obtained upon  

 

simplification after substituting −− −=′
BA EE  into the formula above. 

The force exerted to Q  when moving at high speed in the magnetic field shall be indicated by using VF  in 
order to distinguish the acting force F, that is, Lorentz force defined electromagnetically of Q when moving at 
low speed in the magnetic field, and the formula below can be acquired from the Formula (11):  

                                   (12) 
 
It can be seen after comparing this formula with the Formula (10) of Lorentz force that:  
                                          (13) 

 
11 22 =− CV  and FF =V  shall be available obviously when the velocity of motion V of Q  is small, that is, 

VF  is Lorentz force when Q  moves at low speed, that is, VF  can be taken as the modifier formula of Lorentz 
force. 

The deflection result of the charged particle moving at high speed in the magnetic field can be deduced by using 
the Formula (13). Moreover, the deflection distance of the charged particle in the magnetic field should be as 
follows according to the test when the velocity of motion of the charged particle is not great: 
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m should be transformed as 221 CVmm −=′ , t should be transformed as 221 CVtt −=′  according to the 
special relativity when the velocity of motion of the charged particle is great. The force VF  shall move along 
with Q , and 221 CVFF VV −=′ ( 090cos = ) shall be available according to the Formula (4) of force 
transformation in 3.3. Moreover, the Formula (14) below can be acquired in presence of ( )221 CVFFV −=′  
after substituting m′ , t′ and VF′  which must be transformed to the formula above because 

221 CVFFV −= [Formula (13)] when V is very great.  

       (14) 
In the formula, BQVF = is taken as the Lorentz force; and the Formula (14) is in line with the test result 
obviously. However, it is not fully proved only by using the Formula (14) because the Formula (14) is the 
analysis result obtained by the observer who is static with respect to the magnetic field (two current surfaces in 
Figure 16); while the observer moving with Q at the identical speed shall have the identical analysis result 
according to the relativity principle; therefore, we should analyze the deflection of the charged particle as the 
observer moving at the speed V. 

Seen from the observer moving at the speed V, Q does not move in the direction X, and moves slightly in the 
direction Y; therefore, the mass m of Q is not transformed. Q is subjected to the acting force VF  when the two 
current surfaces pass through Q at the speed -V, wherein the VF  shall be static and not transformed with respect 
to the Q. Moreover, the observer deduces that displacement of Q in the direction Y must be  

after measuring the time Vt  during which Q passed through the magnetic field. 
What was the relationship between Vt  and the t measured by the observer who was static with respect to the 
magnetic field? It was known that the measuring speeds of the two observers were equal, but the widths of the 
magnetic field that the two observers saw were different, wherein the width of the static magnetic field saw by 
the former was L, and the time during which the particle passed through L was VLt = ; while the later saw the 
magnetic field moved at the speed V− , therefore the width of the magnetic field was 221 CVLL −=′ , and time 
was 221 CVtVLtV −=′= , and             shall be available when 221 CVFFV −=  are 

221 CVttV −=  substituted into the formula above. 

This result is identical with the Formula (14) obviously. Thus, the deflection result of the high-speed charged 
particle has been proved fully at this point. 

What should be pointed out is that BQVF = of Lorentz force shall be applicable for the object moving at low 
speed in the uniform magnetic filed, and the VF  modified of Lorentz force shall be applicable for the uniform 
magnetic field as well. Neither F  nor VF  shall be applicable for the inhomogeneous magnetic field. 
Moreover, neither F  nor VF  can solve the problems that the acting force and the reacting force as shown in 
Figure 2 in previous 2.6 are unequal but the same in direction.  

4.3.2 Electric Field around Permanent Magnet 
It is pointed out in the section about interaction of two parallel wires with current in 4.2.1 that the total field 
strength of the lead A and exerted to the static +dQ  shall be rCVK AAQ

2
0

2YE +
+ = τ , that is, the static negative 

electric field ( 0Y  points to the lead A) exists around the static wire A with current. Can this electric field be 
detected by using the test? It is proved by calculation that this electric field is extremely weak and namely cannot 
be measured; taking the copper wire with section area of 100mm2 as an example, the negative field strength at 
the place 10mm far from the lead shall be 7.387X10-6 mV  only when the lead is charged with the extremely 
great current of 1000A on the basis that each copper atom should have one free electron, which is equivalent to 
the field strength among two plates when the two infinite metal plates with distance of 200km are connected 
with one 1.5V battery and cannot be measured naturally (the force of the wire B with current is obvious because 
the amounts of electricity of the free electron and the proton in B are great). 

It is found by analyzing the above-mentioned +QE  that 0
2

0 rCYVKI AAQ =+E  can be acquired after substituting 
AAA IV =+τ  into this formula; thus, the +QE  may be measured if AV  is great on the premise that AI  is not 

changed. AV  should not be great in the lead certainly; but the strong E may exist certainly because the velocity 
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of automatic rotation of the electron is great and is about sm610  usually in the magnetic domain of permanent 
magnet. 

I implemented measurement taking the cube NdFeB permanent magnet with the surface feeling strength about 
0.8T and side of 20mm long as the test sample in 2004. We can take one turn of rectangle current-carrying coil 
composed of the square surfaces with uniform surface current and side of 20mm long on each surface as the 
analysis model because the magnetic field generated by this test sample was similar to the magnetic field having 
current strength of 29209A and generated by one turn of rectangle coil. 

It is learnt from the analysis by taking each surface of the above-mentioned model as one section of wire with 
current in presence with the method of analyzing the moving electric field of the wire with current in 4.2.1 that 
the field strength components of the moving electric fields generated by motion (current) of negative electrons 
on four surfaces of the model are equal in the direction of axis of NS pole; therefore, the field strength on the 
axis of NS pole is the sum of the negative field intensities on four surfaces, and the negative field strength 
increased by resultant motion is greater than the positive field intensities of the motionless protons on the four 
sides obviously, and the effect of negative electric field shall be shown due to composition thereof. However, the 
electric field cannot be measured at the place near the axis of NS pole after more than one hundred times of tests 
and measurements.  

Thus, the deduction is incorrect obviously. The writer did not find the reason for a long time, and acquired by 
subsequent analysis that the states of motion of two electric fields which have identical direction and move 
oppositely shall be offset according to the rule in previous 3.6. It is learnt from the rule that the negative moving 
electric field generated on any current surface of the permanent magnet must have the component which is equal 
and opposite to that of the negative moving electric field on the opposite current surface, the states of motion 
thereof must be offset each other. Therefore, the electric field cannot be measured at the place near the NS axis.  

The moving electric field shall not be offset completely when not located in the other space outside the N·S axis 
according to the analysis; and the great total field strength may exist in certain space. Moreover, the condition of 
respective moving electric fields shall be analyzed specifically in the direction parallel with the N·S axis (the 
direction B of feeling strength), the direction vertical to the N·S axis and the direction vertical to the center of the 
current surface. 

4.3.2.1 Calculation of Positive Field Strength and Negative Field Strength in N·S Direction in Front of the Coil 
 

 

 

 

 

 

 

 

Figure 17. Total field strength on N·S direction in front of coil  

 

A, B, C and D indicate the analysis model of square current surfaces having sides of 2α long, as shown in Figure 
17. One turn of rectangle coil is formed by the four current surfaces and shall be identical with the permanent 
magnet having identical shape and surface feeling strength of 0.8T when the current of the coil is 29209A, 
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wherein the direction of the current of the coil in the figure is vertical to y, the direction of the magnetic field at 
the center of the coil is parallel with y; y passes through the central line mn of the surface A; h indicates O1m, 
and h1=5×10-3m and h2=10-2m shall be taken during test; D indicates O1p,, and D=2×10-3m shall be taken during 
test. And now, the total field strength of the coil, that is, the electrons and the protons on four surfaces A, B, C 
and D, in the direction y of point P1 shall be acquired. 

First see the surface B and surface D. The field intensities of the moving electric fields generated during motion 
of the electrons on the surface B and the surface D are equal and identical in direction in the direction y of the 
point P1, while the directions of motion thereof are opposite (the directions of two currents are opposite), the 
states of motion are offset each other, and the negative electric fields of the two are equivalent to the static and 
negative electric field. Moreover, the surface B and the surface D shall not be taken into account, and we shall 
analyze the total field intensities of the surface A and the surface C respectively because the total field strength of 
the negative electric field and the positive electric field (generated by the proton having electricity equal to that 
of the moving electron) is 0 in the direction y of the point P1.  

+σ  and −σ  indicate the surface charge density of the moving electrons on all surfaces of the coil and the 
surface charge density of the proton having electricity equal to that of the moving electrons respectively; and 

+− −= σσ  obviously. If υ  indicates the velocity of motion of the electron, υσ aI 2/−=− . Moreover, the field 
intensities of the protons having electricity equal to that of the moving electrons on the surface A shall be 
analyzed in the direction y of the point P1 first. 

Electricity of the protons having the electricity equal to that of the moving electrons in the micro surface current 
element dxdy of point j shall be dxdydQ ++ = σ , as shown in the figure, and the field strength of +dQ  in the 
direction y of the point P1 first shall be:  

  
 
From the figure, 222 Dyxr ++=  

  

  
                  
 

  (15) 
 

It is known that α=10-2m and D=2×10-3m, and V/m  .kσEA 498891759021 ×= +
+  and 

V/m  .kσEA 454082549022 ×= +
+ shall be available when calculating the h=5×10-3m and h=10-2m according the 

Formula (15). 

As for point P1, D of the surface A shall be increased as D+2a. The Formula shall be also applicable for +
CE  to 

calculate the surface C, but, D should be replaced by D+2a. Moreover, V/m.KσEC 133932912021 ×= +
+  and 

V/m  .KσEC 413715474022 ×= +
+ shall be available during calculating and acquiring h=5×10-3m and h=10-2m by 

substituting D+2a into the Formula (15).  

Then the field intensities of the moving electric fields generated during motion of the electrons of the surface A 
and the surface C in the direction y of point P1 shall be analyzed, and the field strength −

1AE  generated on the 
surface A should be analyzed first. Moreover, the previous 1 indicates that the relationship between the field 
strength E at the place r outside Q and the field strength E′  of Q at the place r after moving at the speed υ  
shall be: 
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electrons at the point x and y in the Figure 3 shall be:  

  

In the formula, θ indicates the included angle formed by υ and r; from the figure, ryD /sin 22 +=θ ; the 
formula below can be acquired after simplification if the relation is substituted into the formula −

1AdE  and order 
22 /1 cn υ−= :  

 

 
     

    (16) 

 

The relation of −
1CE  is similar to the relation (16) of −

1AE ; and the 2D  in the (16) is replaced by 2)2α( +D  
only.  

The total field strength of the surface A at the point 1P  refers to the composition of the negative moving electric 
field −

1AE  and the electric field +
1AE  of the positive proton (having electricity equal to the electron), the direction 

of −
1AE  is opposite to that of +

1AE , and the total field strength shall be +− −= 111 AAA EEE . In order to facilitate 
understanding, the values of this formula and the formula below for analyzing the field strength E shall be the 
absolute values of the field strength E. Similarly, the total field strength of −

1CE  and +
1CE  on the surface C shall 

be +− −= 111 CCC EEE . 1AE  and 1CE  are the moving electric fields, but the directions of motion are opposite; one 
part of moving electric field of 1AE  shall be offset by 1CE . Moreover, the total field strength of the two shall be 

111 CA EEE −= ; and the formula ( ) ( ) ( ) ( )++−−+−+− −−−=−−−= 111111111 CACACCAA EEEEEEEEE  (17) can be acquired 
after substituting +− −= 111 AAA EEE  and +− −= 111 CCC EEE  into this formula. 

Order E2 indicates h in the Formula (15) and Formula (16); and the total field strength shall be 
( ) ( )++−− −−−= 22222 CACA EEEEE  when the mh 3

1 105 −×= is changed as mh 2
2 10−= . 

4.3.2.2 Total Field Strength on Side of the Coil Vertical to SN ⋅  Direction  
 
 

 

 

 

 

 

 

 

Figure 18. Total field strength on side of the coil vertical to SN ⋅  direction 
 

The direction of motion of the electron on surface A of the coil is parallel with OY, as shown in Figure 18; 
therefore, the included angle θ  formed by the direction of motion of the electron and the direction (the 
direction -r) of field strength of the electron at the place 3P  is small usually; the previous 4.1 points out that 
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the complete offset effect will not occur in the surface B and the surface D, which is similar to the surface A and 
the surface C after analyzing the surface B and the surface D of the Figure 18; and +−

33 BB EE ＜  and +−
33 DD EE ＜  

shall be available because the included angle formed by the speeds of all points and the field strength on the 
surface B and the surface D is also relatively small. The total field intensities of the surface A and the surface C 
should be ( ) ( )−−++ −−−= 33333 CACA

AC EEEEE , and the total field intensities of the surface B and the surface D should 
be ( ) ( )−−++ −−−= 33333 DBDB

BD EEEEE  after referring to the Formula (17) and the Formula (18). Moreover, the total 
field intensities of the four surfaces A, B, C and D shall be 

( ) ( ) ( ) ( )−−++−−++ −−−+−−−=+= 3333333333 DBDBCACA
BDAC EEEEEEEEEEE  because the directions of motions of the 

electrons on the surfaces A and the surface C are vertical to those of the surface B and the surface D, and 
ACE3 will not be offset by BDE3 . 

The total field intensities of the four surfaces A, B, C and D shall be 3E  when mh 3105 −×=  and 4E  when 
mh 2

2 10−= . 

The positions of the surface A and the surface C of the two are the same after comparing the Figure 17 and the 

Figure 18; therefore, ++ = 13 AA EE , ++ = 13 CC EE and ++ = 24 AA EE shall be available; the calculation formula of 
++ = 24 CC EE  for +

3BE , +
4BE , +

3DE  and +
4DE , we will not introduce the deducing process (see the deducing method 

of the surface A and the surface C for reference) specifically, but only explain the deducing result:  

             
       (19) 

 
+

4BE  can be acquired after changing mh 3105 −×=  of the Formula (19) as mh 2
2 10−= ; +

3DE ( mh 3105 −×= ) 

and +
4DE ( mh 210−= ) can be acquired by changing the h  of the Formula (19) as ha +2 . 

The deducing result of −
3AE  shall be:  

       (20) 

The deducing result of −
3BE  shall be:  

                                          

 (21) 

−
4AE  and −

4DE  can be acquired by changing mh 3105 −×=  in Formula (20) and the Formula (21) as mh 210−= . 

4.3.2.3 Total Field Strength in Central Direction of Side of Coil  
 

 

 

 

 

 

Figure 19. Analysis of field strength at center of side of the coil 
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The NS direction of the coil is parallel with OY, and the direction of motion of the electron of the surface A is 
parallel with OZ, as shown in Figure 19. And now, the total field strength of point 5P  in the direction X shall be 
acquired. 

The direction of the central magnetic field of the coil is parallel with Y, and h indicates the distance between the 
point 5P  and the side A of the coil, as shown in Figure 19; and the origin O of coordinates is located at the 
center of the surface A. and now, the total field strength of point 5P  in the direction X shall be acquired. 

From the figure, the surface B and the surface D are symmetrical around 5P , while the directions of the currents 
thereof are opposite; therefore, the moving electric fields of the moving electrons of the surface B and the 
surface D generated in the direction X of the point 5P  are equal, the directions thereof are identical, but the 
directions of motion thereof are opposite; the moving electric fields are offset completely and equivalent to the 
static negative electric field; therefore, the total field intensities of the electrons and the protons on the surface B 
and the surface D in the direction X of the point 5P  shall not be taken into account. Moreover, the total field 
intensities on the surface A and the surface C at the point 5P  shall be analyzed.  

The deducing result of +
5AE  shall be:  

                     (22) a 

The deducing result of −
5AE  shall be: 

 
                 (22) b 

 
+

6AE  and -
6AE  can be acquired when mh 3105 −×=  of +

5AE  and −
5AE  is changed as mh 210−= . 

4.3.2.3 Experimental Method and Experimental Result  
 
 

 

 

 

 

 

 

 

Figure 20. Schematic diagram of experimental method and physical photo 
 
The schematic diagram of the test method is shown the Figure 20 (a), wherein A indicates the cube NdFeB 
permanent magnet with side of 20mm long, and the magnetic induction strength on the surface thereof is about 
0.8T; B is the same as the A in terms of dimensions and made from NdFeB; but B is not magnetized and not the 
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permanent magnet. D refers to the induction copper disc for making the bottom end P of the tin foil strip 
underneath feel the charge which is the same as the charged body by receiving the electrostatic induction of the 
charged body; and D shall be moveable from the left side to the right side, forwards and backward by means of 
adjustment; the tin foil strip can move up and down, therefore P can be positioned at any position among A and B. 
L and R are the planar metal plates having great areas and can generate uniform electric field in the middle area 
there between after being connected with the DC power supply. The direction of the electric field among L and R 
shall be changed when the direction of the change-over switch is changed. Moreover, the photo of the physical 
experimental device is shown in the Figure (20). 

The charged tin foil strip P shall be attracted by the permanent magnet inevitably because of the effect of 
electrostatic induction; therefore, the measuring test of the electric field cannot be implemented. In order to 
eliminate the electrostatic induction, the experimental device shall be installed at the left end of the tin foil strip P 
and B which is not magnetized and the same as the A in dimensions shall be placed at the position which is 
symmetrical with the permanent magnet A. The electrostatic induction forces of A and B to P shall be identical in 
order to eliminate the electrostatic induction. It is hard to adjust P to the middle position of A and B during the 
experiment, for example, the field strength to be measured shall be smaller than the actual value inevitably when 
the repulsion to P is reduced because the electrostatic attraction of A to P is greater than that of B if P is close to 
A, the negative electric field exists around A and P has the negative charge; at this moment, the attraction to P 
shall be increased inevitably if P is charged positively, and the additional electric field for returning P to the 
position not stressed shall be increased inevitably; therefore, the field strength of A to be measured shall be 
greater than the actual value inevitably. During the experiment, the average value of the values of the great field 
strength and the small field strength measured shall be taken as the real field strength. The electric field 
generated by R and L shown in the figure shall be applied to offsetting the electric field generated by A in order 
to position P at the balanced position not stressed; and the field intensities of R and L at the place P shall be field 
intensities to be measured. Moreover, the results measured are mVE 2421 −≈ , mVE 1332 −≈ , 

mVE 1963 +≈ , mVE 974 +≈ , 05 =E and 06 =E  after many times of experiments. 

1ε , 2ε , 3ε , 4ε , 5ε  and 6ε  shall indicate the above-mentioned values calculated theoretically, respectively; 
the average velocity v of the electron of magnetic domain of the permanent magnet must be confirmed before the 
theoretical calculation, and νσ aI 2=  and 221 CVn −= can be confirmed when v is confirmed. 

mV2241 −=ε  can be acquired according to the formula ( ) ( )++−− −−−= 1111 CACA EEEEE  when sm3102.3 ×=ν  
is confirmed after repeated calculation; mV1432 −=ε  can be acquired in accordance with the formula 2E ; 
and mV5143 +=ε , mV2304 +=ε , mV2685 −=ε  and mV2426 −=ε  can be acquired in accordance with 
the formula 3E .  

Besides, 7.5% of errors exist between 1ε  and 2ε  and between 1E  and 2E , and more than 130% of errors 
exist between 3ε  and 4ε  and between 3E and 4E , seen from the comparison between the theoretical result 
and the result measured; therefore, the theory is not in line with the actual condition, that is, the theory is 
incorrect due to mV2685 −=ε , 05 =E , mV2426 −=ε  and 06 =E .  

Seen from the above-mentioned comparison, the previous theoretical analysis is not in line with the experimental 
result basically. However, the conclusion that both negative electric field and the positive electric field exist 
around the permanent magnet according to the theoretical analysis is in line with the actual condition. Well, why 
does such difference exist between the theoretical analysis and the actual result? To take one turn of rectangle 
current-carrying coil as the analysis model of the permanent magnet may be improper according to the analysis; 
therefore, the electron of the current-carrying coil moves straightly, while the molecular current of the magnetic 
domain of the permanent magnet revolves. Apparently, the moving electric fields formed as a result of two 
different motions shall be different from each other obviously. 

We regard the permanent magnet as the one composed of the magnetic domains completely, and all molecular 
magnetic moments in all magnetic domains shall be the same. 
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Figure 21. Actual current replaced by sawtooth current 

In the micro view, the surface molecules on side of the permanent magnet like the cobblestones on the bench, 
and all electrons move along the surface of the cobblestone. In order to facilitate explanation, suppose the 
molecular currents of four magnetic moments in identical direction are sequenced, as shown in Figure 21 (a), 
apparently the directions of motion of the electrons at four points b, d, f and h are level only, that is, the 
directions of motion of the electrons of this four points are similar to the straight current of the rectangle coil 
only; while the directions of motion of the electrons at other points are not level. Taking the point 5P  in the 
figure (corresponding to the point 5P  of −

5AE  in the experiment 5) as an example, the included angle 3θ  shall 
be formed by the direction of motion of the electron and the direction of field strength of the electron when the 
electron moves horizontally, that is, the electron moves at the point d as shown in the figure, wherein 3θ  is 
close to 90°; 5E  to be acquired shall be the great negative field strength because it is mentioned before that the 
greater 3θ  is, the greater the moving field strength would be. However, the direction of motion of the electron is 
changing time after time; the moving field strength shall be small if the included angle 3θ  formed by the 
direction of motion of the electron and the direction of the field strength at point C is small and would be smaller 
than the positive electric field of corresponding proton; at this moment, 5E  shall be the positive electric field 
rather than the negative electric field. The moving trace of the whole electron may lead to 05 =E  naturally; as 
for the point 3P  shown in the figure corresponding to −

3AE , −
3AE  measured actually shall be greater than the one 

calculated theoretically because 1θ  analyzed theoretically is very small, while the actual θ , such as 2θ , may 
be very great; that is why the great difference exists between 3E measured and the theoretical 3ε . 

The deducing result which is in line with the actual condition can be acquired by analyzing the total field 
strength of the permanent magnet in presence of actual molecular current according to the above-mentioned 
analysis if the analysis model of the rectangle current coil is not used. However, we cannot understand the 
distribution condition of hundreds of millions molecular currents exactly, and analysis and calculation cannot be 
implemented easily although we understand the distribution condition. How to analyze the moving 
characteristics of the molecular currents and find the analysis model which is relatively in line with the actual 
condition after screening? We are not required to take the average automatic revolving velocity of the electron 
because the feeling strength of the permanent magnet shall not affect the distribution rule of the magnetic field 
and the synthetic electric field, and we should consider the changing rule of the above-mentioned angle θ  
mainly. We cannot acquire the whole changing rule of the angle θ  starting from analysis of one molecular 
current because not every molecular magnetic moment is not in the same direction. Further, the synthetic electric 
field cannot be determined by the molecular current on the surface completely; however, the average ascending 
angle using the angle β to indicate the motion of electron can be found under the condition that suppose that the 
total field strength is determined by the moving electrons on the topmost surface in terms of general changing 
effect in the direction of motion of the electron regardless of the distribution rule of the molecular magnetic 
moment, wherein -β indicates the average descending angle, therefore such an angle β shall be consistent with 
the general changing effect of the direction of motion of the electron. The motion of electron of this angle β is 
shown in the Figure 21 (b), and the specific value of β shall be determined by the experimental result naturally. 
Just like determination of current of the lead, the speeds of all free electrons forming the currents in the lead are 
not identical with each other completely, as well as the directions of motion of the free electrons. The current 
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determined by the experiment shall be average value of the currents of all free electrons. Moreover, β indicates 
the average value of the direction of motion of the electrons of all molecular currents.  

Therefore, we set up the new analysis model of synthetic electric field of the permanent magnet. Different from 
the analysis model in 4.3.2, the electrons in this model shall move along with the sawtooth polygonal line shown 
in Figure 21(b) rather than move straightly along with the direction of current. In order to facilitate explanation, 
we call this new analysis model as the sawtooth current model; and as for the proton, the proton shall also be 
taken as static naturally in this current model. Therefore, all positive field intensities deduced before shall be 
kept still. 

4.3.2.4 Correction of Sawtooth Current Model to Total Field Strength 
Suppose the length of ac is dx, ab+bc is dx' when analyzing one polygonal line unit abc shown in the Figure 21 
(b), βcos/dxxd =′ can be acquired. The distance of macro motion of the electron within the unit time shall not 
be changed if the current I is fixed; time required for the motion a→b→c along with the polygonal line shall also 
be dt if the time required by the electron to move to c from a straightly is dt; and the speed along with the 
polygonal line shall be θυυ cos// =′=′ dtxd  if the speed of the linear motion is dtdx /=υ . The density of the 
surface charge of the electrons during motion along the polygonal line shall be θσυσ cos2/ −− =′−=′ aI ; in 
order to simplify writing, order 2/32222 )/2sin1/()/1()( CCf υθυθ ′−′−= . )( 1θf indicates )(θf  of the section 
ab with length of 2/xd ′ , and )( 2θf  indicates )(θf  of the section bc with length of 2/xd ′  [Notes: xd ′  
here is the scalar quantity and indicates the length only; the reason for this provisions is to simplify deduction] in 
order to distinguish because the angle of inclination of the polygonal line ab is β , while the angle of inclination 
of the section bc is - β . Moreover, −

AidE  shown in Figure 17 of 4.3.2.1 shall be composed of the section ab and 
the section bc in presence of these provisions, that is,  

 

 

 
[ ])()( 2131

θθσ ff
r
ydydxkdEA +

′
= −−

′ 2
1            (23)  

shall be available after substituting θσσ cos−− =′  and θcos/dxxd =′  to the formula above. 

It is inevitable that 3/ rydydxk −
′σ  in the first half of the formula shall be identical with the first half during 

linear motion because the electric quantity of electron of straight line is the same as that of the surface current 
elements dx  and dy  or xd ′  and dy , and the static field intensities generated are partially the same 
naturally. 

 

 

 

 

 

 

 

Figure 22. Relation analysis of θsin  and β  
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)( 1θf  shall be analyzed first, mainly including the relation between 1θ  and β . The 1ijuo plane system shown 
in Figure 22 has the common plane A with the Figure 17 in 4.3.21, wherein the point j indicates the position for 
analyzing the surface current element of −

1AdE in 4.3.2.1; the included angle β  is formed by the extended surface 
2ouij ′  and the extended surface 1ijuo  of the surface current element 2/xdyd ′  of the section αb in the Formula 

(23), wherein in the figure, D' indicates 2Po  and is vertical to the plane 2ouij ′ ; uPo ′Δ 2 is also vertical to the 
plane 2ouij ′ naturally. Therefore, the jup ′∠  is the right angle inevitably; the angle 1θ  shown in the figure is 
the angle we want because uj ′  is the direction of the moving velocityυ′  of the electron of the polygonal line, 

rl /sin 1
′=θ , ( upl ′=′ ). The four points i, 1o , 2o and p are positioned in one plane, order ip=S, 

22 DxS += and 

)sincoscos(sin)sin( βαβαβα −=−=′ SSD  can be acquired. Moreover, the formula ββ sincos xDD −=′  
can be acquired after substituting SD /sin =α  and Sx /cos =α into the formula D′ . From the right 
angle upo ′Δ 2 , 22 Dyl ′+=′ 22 )sincos( ββ xDy −+=  can be acquired; further, the Formula  

     (24) 

can be available when substituting 22 Dyl ′+=′ 22 )sincos( ββ xDy −+=  to the formula 1sinθ . 

The )( 2θf  shall be analyzed by using the identical analysis method, and the formula  
                               (25)  

 
can be acquired easily after changing the angle β  as - β . 

               
 

 (26)  

 

can be acquired by using the integration solving method after substituting 1sinθ  and 2sinθ  into the Formula 

(24) 

In the Formula (26) 

                           
  

                              
−

1CE  can be acquired after changing D in the Formula (26) as aD 2+ ; and the formula  

     
   (27) 

 

Can be acquired by using the deducing method which is similar to that of −
′2AE , specifically changing 

mh 3105 −×=  as mh 210−= , wherein in the formula, 22 /1 Cn υ′−=′ , DGyy +=′ , DGyy −=′′ , and A, J 

and G are the same as those in the Formula (26).  
−

3CE can be acquired after changing D in the Formula (27) as aD 2+ ; and the formula  
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can be acquired by using the deducing method which is similar to that of −
′4AE , specifically changing 

mh 3105 −×=  as mh 210−= , wherein in the formula  
    

 
−
′4BE  can be acquired after changing mh 3105 −×=  in the Formula (28) as mh 210−= ; −

′3DE can be acquired after 
changing h  in the Formula (28) as ah 2+ ; and −

′4DE  can be acquired after changing mh 3105 −×=  of −
′3DE  

as mh 210−= . Further, the formula  
 

       (29) 

 

can be acquired by using the similar deduction, wherein in the Formula (29), −
′6AE  can be acquired by changing 

mh 3105 −×=  as mh 210−= . 

The value β  at the angles 45°, 20°, 39°, 30°, 36°, 35° and 35.2° are deduced according to the formula above. 
mV73.2381 −=′ε , mV76.1342 −=′ε , mV9.1863 +=′ε , mV1064 +=′ε , mV.ε 92605 −=′  and mV59.06 −=′ε  

can be acquired when 2.35=β . Except 9.4% of error of 4ε ′  and 4E , the other errors are less than 5% after 
comparing the result measured mVE 2421 −=  with mVE 1332 −= , mVE 1963 += , mVE 974 +=  and 

061 == EE ; therefore, it can be considered the analysis method taking the sawtooth current as the analysis 
model is in line with the actual condition basically. 

4.4 Constant Light Speed is the Source of Magnet 
The Lorentz force phenomenon and the phenomenon that the static field existed around the permanent magnet are 
explained respectively, and the problem of interaction of the parallel wires with currents is clarified more 
scientifically and reasonably according to the basic concept of length contraction of the electric field in the 
direction of motion. Then we shall analyze the reason why the permanent magnet has the phenomenon that like 
poles repel but opposite poles attract. 
In order to explain simply, two permanent magnets A and B which are the same shall be taken to explain; the 
revolving directions of the molecular currents of the magnetic domain A and the magnetic domain B are the same 
when the pole N of A faces the pole S of B. −

AQ indicates the electric quantity of the negative electron moving in 
the magnetic domain A, and +

AQ  indicates the electric quantity of the proton having the electric quantity identical 
with that of the −

AQ  in the magnetic domain A; similarly, −
BQ  and +

BQ  indicates the electric quantities of the 
moving electron and the static proton in the magnetic domain B; u indicates the revolving speeds of the moving 
electrons in the magnetic domains A and B. In order to facilitate explanation, order EQQEQE XXXX == −−++  indicates 
repulsion, and EQQEQE XXXX −== −++−  indicates attraction. 

As for +
AQ , the repulsion of the field strength +

BE  of +
BQ  to +

AQ  shall be EQQEF AB
B

A
== +++

+ ; while the field 

strength −
BE  of −

BQ  to +
AQ  shall be taken as attraction, and ( )2222 211 CuECuEE BBB +=−= −−−′  shall be 

available (see 4.2 for proof) because −
BE  moves opposite to +

AQ  at the speed u and the electric field in motion 

shall be contracted and increased; moreover, if the attraction of −
BQ  to +

AQ  shall be 

( )22 21 CuEQQEF AB
B

A
+−== +−′−

+ , the total force to +
AQ  shall be  
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As for −
AQ , the field strength +

BE  of +
BQ  shall move opposite to −

AQ  at the speed of –u, and +
BE  shall be 

increased as ( )22 21 CuEE BB += ++′ ; the attraction of +′
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AQ  shall be ( )22 21 CuEQQEF AB
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A
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− , and 
the field strength −

BE  of −
BQ  shall be static with respect to −
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− ; the total force to −
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Moreover, the attracting power of the two permanent magnets A and B shall be 22
1 CEQuFFF AA −=+= −+ . 
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Then turn to the condition of the pole N of A facing the pole N of B; at this moment, the revolving directions of 
the molecular currents of the magnetic domains A and B are opposite, in which the field strength of −

BE  to −
AQ  

shall be increased to ( )[ ] ( )2222 21221 CuECuEE BBB +=+= −−−′  if the moving speed of the field strength −
BE  of 

−
BQ  shall be 2u with respect to −

AQ , and the acting force of −
BE  to −

AQ  shall be 
( )2221 CuEQQEF AB

B
A +== −−′−

− ; and the field strength of +
BE  to −

AQ  shall be increased to ( )22 21 CuEE BB += ++′  
if the field strength +

BE  of +
BQ  shall move with respect to −

AQ  at the speed u, and the acting force of +′
BE  to 

−
AQ  shall be ( )22 21 CuEQQEF AB

B
A +−== −+′+

− ; +
BQ  shall be static with respect to +

AQ , and the field strength 
+
BE  of +

BQ  to +
AQ  shall be EQQEF AB

B
A == +++

+ ; the acting force of −
BE  to +

AQ  shall be 
( )22 21 CuQEF AB

B
A += +−−

+  if the field strength −
BE  of −

BQ  moves with respect to +
AQ  at the speed u. Moreover, 

the total repulsion of A and B shall be 

 ( ) ( )[ ] 222222
2 212121 CEQuCuCuEQFFFFF B

A
B

A
B

A
B

A =+−++=+++= −
+

+
+

+
−

−
− . 

The interaction force 22
1 CuEQF −=  of the two shall be considered as the attraction which indicates the 

opposite poles attract each other according to the above-mentioned analysis when the pole N of A faces the pole 
S of B; and the interaction force 22

2 CuEQF =  of the two shall be considered as the repulsion which indicates 
the like poles repel when the pole N of A faces the pole S of B. moreover, the attraction shall be equal to the 
repulsion. 

Why does the permanent magnet attract the iron-containing substances? This is because the iron-containing 
substances contain a plenty of magnetic domains, and the heteropole of the magnetic domain in the 
iron-containing substance will be attracted by the pole N or S of the permanent magnet when the magnetic 
domain is close to the permanent magnet, while the homopole shall be repelled by the pole N or S of the 
permanent magnet. This attraction and repulsion shall generate the couples to the magnetic domain; therefore the 
magnetic domain shall revolve, and further the heterpole shall be attracted after approaching the permanent 
magnet. 

All magnetic phenomena (electro-magnetic induction, wherein the electromagnetic wave shall be clarified below 
otherwise) we see in daily lives are from the length contractions of the electric fields in the direction of motion 
according to the above-mentioned analysis, that is, the contractions of the electric fields in the direction of 
motion is taken as the source of magnet. Why do the electric fields contract in the direction of motion? As 
everyone knows, the contraction of length in the direction of motion is taken as the scientific verification of 
special relativity and Lorentz transformation, and also the objective rule which has been proved in practices. 
While the Lorentz transformation is on the basis of the rule of constant light speed (Law of Constant Light Speed) 
existing in the nature. Therefore, the real source of all magnetic phenomena is the natural rule of constant light 
speed  

We can image that no contraction of the electric field shall occur in the direction of motion if the rule of constant 
light speed does not exist in the nature, no magnet shall exist if no natural contraction of the electric field exists, 
and further, all modern and scientific achievements, such as the motor, the computer, the remote control, etc. 
shall not exist if there is no magnet. Therefore, to sum up, the law of constant light speed is the key that is 
granted to human body by God to open the door of the modernization.  

5. Variable Motion of Electric Field 
5.1 Generation of Electric Wave 

A section of “infinite” plane conductor is shown in Figure 22 (a), static positive electric field generated by 
the positive electric field of equivalent electric quantity with the negative electron in conductor; the dotted line 
indicates its power line; 0Ε indicates its electric field intensity. All the negative electrons in the conductor are in 
the same variable motion. It is indicated in Formula 3.7 that, when the electron is in variable motion, it will be 
propagated at the velocity of light in its generated electric field; propagation velocity: dtdxC = . Given that the 
electron is moving along direction of Y coordinate according to the law of motion )(tfy = , the electron will be 
propagated at the velocity of light C in its generated electric field, resulting in the distortion of electric field. Line 
E indicates the electric field of such electrons (as shown in Figure 22 (a)). As a result of electron motion, the 
electron will be propagated, resulting in the distortion of power line. Given that the law of motion at Point P on 
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the power line E is set as: )(tfy = , then the law of motion at Point P′ at Section l behind Point P must be set 
as: ( )cltfy −= . The movement velocity of electric field at Point P along the direction in Y coordinate shall 
be: 

                      (30) 

 

 

 

 

 

 

 

 

 

 

 

（a） (b) 

Figure 22. Distortion of power line caused by the variable motion of negative electrons 

 

It can be seen from Figure (a) that, because of tilt, the distance between the lines Ε  will become smaller. The 
relationship between the distance d between the tilted lines Ε  and the distance 0d between the electric field 
lines 0Ε of positive electron shall be shown in Figure 22(b). As shown in Figure 22(b), if the included angle 
between Ε and 0Ε is set asα , then αcos0dd = . Since αcos represents a negative value, so ( )αcos0 −= dd . 
Since the electric field intensity is inversely proportional to the distance between the power lines, so the ratio of 
scalars between Ε and 0Ε shall be as follows: 

  

Namely, αcos/0Ε−=Ε . Ε can be decomposed into two components: One component is parallel to x , which is 
expressed by xΕ ; one component is perpendicular to x , expressed by yΕ . Obviously: 

 

 

 ( 0X —represents the unit vector along the direction of x coordinate)   (31) 

Since xΕ belongs to a moving electric field, its velocity of movement along the direction of y coordinate shall 
be expressed as u ; the electric field is a kind of matter; according to the Special Theory of Relativity, the matter 
(velocity of movement: u ) will be contracted in the direction of motion according to the proportion 22 /1 cu− ; 
therefore, xΕ will be contracted in the direction of y coordinate according to the proportion 22 /1 cu− , so that 
the distance between the power lines will naturally become smaller; the electric field intensity shall be inversely 
proportional to the distance between the power lines; as a result of contraction of electric field, xΕ can be 
converted into: 
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                      (32) 

Since there is no motion of yΕ in the direction of coordinate (namely, the negative electron has not moved in the 
conductor along the direction of x coordinate), so the electric field has not been contracted in the direction 
of x coordinate. There is no any relationship between yΕ and u , thus: 

     (33) 

In the above formula, since αtg represents a negative value, so '
yE has the same direction as Yo. 

                      (34) 

 

As can be seen from Figure 22 (a), dxdytg =α . Since dtdyu = , dtdxc = , therefore: 

                            (35) 

Since the movement velocity of electric field of electron along the direction of Y coordinate is expressed 
as dtdyu = , according to Section 3.1, the moving electric field shall be considered as the magnetic field. 
According to the above Formula (1), the following formula can be derived: 

                          (36) 

Sinceu is much less than C according to the Formula (35), αtg shall be minimal, namely,α shall be minimal, 
so it can be considered that Eu ⊥ . The Formula (35) can be written as the scalar formula below: 

 Eu ×= 0εμ0B     (37) 

From the above analysis, when the in-plane electron is in variable motion, it will be propagated at the velocity of 
light in its generated electric field, resulting in the distortion of electric field generated by the electron. As a 
result of distortion of electric field, there exists the electric field intensity CuEEy 0−= in the direction of 
electron motion. As a result of movement velocityu of electric field of electron, the electric field moving at 
velocityu shall be considered as the magnetic field (magnetic induction intensity: uEB 00εμ= ). Obviously, the 
electromagnetic wave refers to the process in which yE and B are propagated in the distorted electric field. 

5.2 Energy Output of Electromagnetic Wave 

As previously mentioned, there still exist the respective electric fields of positive & negative electrons in the 
conductor. The electric field has its electric field energy. Why does the electric field energy exist around the 
conductor when there is no current flowing in the conductor? Obviously, the reason is that the electric field 
energy of positive electron and the electric field energy of negative electron may be offset each other. It is 
indicated in Formula 5.1 that, when the electromagnetic wave is generated, αcos/0EE = ,

　　
E＞E 0 , the electric 

field energy of E is greater than the electric field energy of 0E . After both are offset, there inevitably exists the 
residual electric field energy which is the energy output of electromagnetic wave. Considering that the actual 
existing electric field energy is basically the electric field energy of negative electron, therefore, the electric field 
energy of negative electron can be defined as the positive electric field energy; the electric field energy of 
positive electron can be defined as the negative electric field energy. Thus, the electric field energy per unit 
volume in electromagnetic wave shall be the difference between the moving electric field intensity of E′ and the 
static electric field energy of 0E . 

  

Since there is no any relationship between the size of electric field energy and the direction of E, the above 
formula can be written as the scalar formula. After the Formula (34) is substituted into the scalar formula, the 
following formula can be obtained: 
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)1/(1 22cu− can be expanded as +++ 44221 cucu  ……according to the binomial progression series. Sinceu is 
very small relative to c, so 44 cu and the subsequent items can be ignored. After 2222 1)1/(1 cucu +=−  is 
substituted into the above formula, the following formula can be obtained: 

     
   (38) 

 

Where, W1＝ 2/2
yoEε represents the electric field energy per unit volume generated by the electromagnetic wave 

in the direction of y; 2/22
2 oo EuW ε= represents the electric field energy per unit volume generated by the 

electromagnetic wave in the direction of x . As a result of motion contraction, the electric field energy per unit 
volume will be increased. What is the relationship between 1W and 2W ? Because of αtgEEy 0= , cutg /=α , 

2W can be transformed into: 

，                      (39) 

It is indicated in the Formula (39) that, there is the same size of energy 1W and 2W  propagated via the 
electromagnetic wave. 

In the Formula (36), EuB 0 ×= 0εμ  ,i.e. 00εμBuE = .Because of 2
00 1 c=εμ , HB 0μ= ; therefore: 

    (40) 

 

It is indicated In the Formula (40) that, the increased energy caused by the contraction motion of electric field is 
the magnetic field energy. Therefore, it is indicated In the Formula (39) that, the energy propagated via the 
electromagnetic wave shall be of the same size as the magnetic field energy. 

After the Formula (40) is substituted into the Formula (38), the following formula can be obtained: 

                                  (41) 

Since 21 WW = , the result can be derived from the Formula (41): 00 εμHEy＝ ,so that the Formula (41) can be 
transformed into: 

 001 /.2 εμεμεε HEHEEEWW yooyoyyo ====  

Since ooεμ ＝1/c，the above formula can be transformed into: 

               (42) 

W represents the energy per unit area propagated via the electromagnetic wave within one second. 

 Supposing that HES ×y＝   

 

 

 

 

 

 

 

Figure 23. S. H.E y  vector diagram 
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Since xOO c EuBH ×== 2μμ , perpendicular to xE and u in the direction of Z coordinate, as shown in Figure 
23, HES ×y＝ in the direction of x coordinate, i.e. in the direction of propagation of electromagnetic wave, 
so S expresses the intensity of energy transferred toward its direction of propagation via the electromagnetic 
wave, namely, the Poynting vector defined in Electromagnetics. 

5.3 Analysis of Electromagnetic Wave 

From the above analysis of energy output and generation of electromagnetic wave, what is the difference 
between the electromagnetic wave and the electromagnetic wave introduced in Electromagnetics? 

It is indicated in Electromagnetics that, the spatially-varying electric field will generate a varying magnetic field, 
and vice versa, the varying magnetic field will generate a varying electric field, which is called the 
electromagnetic wave to follow in a circle incessantly. The varying electric and magnetic fields are considered as 
the substances. I believe that, any substances are impossible to be produced, including the electric and 
gravitational fields (as described in Section 2.14, the magnetic field can not be a substance but an electric field 
caused by contraction motion). The varying electric field is also impossible to be generated naturally without 
foundation. As previously mentioned, the actually observed varying electric field refers to an effect caused by 
distortion of inherent electric field of electron in variable motion along with the electron from the near to the 
distant. Further descriptions are as follows: 

 

 

 

 

 

 

 

 

Figure 24. Description of the actual situation of electromagnetic wave 

 

As shown in Figure 24, during simple harmonic vibration of plane electron, a cosinoidal power line has been 
formed as a result of distortion of electric field generated by the electron. The transmission of electric field is 
similar to the transmission of ripple on the surface of water. The electric field substances at all the points on the 
power line will be in the same motion at velocityu along the direction ofY coordinate along with the electron 
early or late, which will not move along the direction of X coordinate. E  represents the electric field intensity 
at any point P on the power line (along the tangential direction of Point P); the component of E in the direction 
of Y coordinate: αα tgEE 0sin −==yE  [see (Formula 33)]; the component of E in the direction 
of X coordinate: 0cos EE −=−= αxE  [see (Formula 31)]. Obviously, yE indicates the intensity of varying 
electric field transmitted via the electromagnetic wave. It is observed that, the real power line of electromagnetic 
wave is a complete Line E  derived from the moving electron, while the varying electric field can be expressed 
by all the lines yE with a certain length, i.e. the calculated value of component of Line E along the direction 
of Y coordinate, rather than the independent varying electric field. 

Since the electric field intensity means that the electric field of E will move at velocity of u  along the direction 
ofY coordinate, sou shall be far less than the velocity of light C, i.e. 0→αtg , which can be considered 
as Eu ⊥ , that is, E represents a moving electric field whose direction of motion is perpendicular to the 
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direction of propagation ( x ), namely, a magnetic field; its magnetic induction intensity B can be calculated as 
per the Formula (37): 00000 uEuEx εμεμ −==B . Since B is proportional to u , while CuEtgE 00 −=−= αyE  
which is also proportional tou , so B shall be of the same phase position as yE at any time. Since the source 
of B is irrelevant to yE , and the source of yE is unrelated to B , the electromagnetic wave never means that the 
varying magnetic field ( B ) is generated by the varying electric field ( yE ), or that varying electric field is 
generated by the varying magnetic field. 

Since 02μ2BW = , 000 uEB εμ−= , the energy of magnetic field of electromagnetic wave can be calculated 
according to the following formula: 

 

The above formula shows that, the energy of magnetic field of electromagnetic wave shall be identically equal to 
the energy of transmitted varying electric field ( yE ). 

5.4 Electromagnetic Wave and Electromagnetic Induction Law 

As shown in Figure 25 (i.e. the simplified diagram of Figure 22), only the two lines E have been drawn; 
moreover, the distance l shall be changed as the micro distance xΔ . The Formula 5.1 shows that, the law of 
motion of all electric field points at P along the direction of y coordinate shall be: )(1 tfy = ; the law of motion 
of all electric field points at l behind Point P along the direction of y coordinate shall be: )( cltfy −= ; 
therefore, the law of motion of all electric field points at the micro distance xΔ 'P behind Point P along the 
direction of y coordinate shall be: )/(2 cxtfy Δ−= . The Formula (33) shows that, the component of E in the 
direction of y coordinate shall be: 0YE αtgEoy −= . 

 

 

 

 

 

 

 

 

 

Figure 25. Potential on the closed loop generated by distortion of power line 

It is indicated in the Formula 5.1 that, since αcos is a negative value (α > 2/π ), so tgα shall also be a 
negative value. If dx is taken as the normal increments, then:  

 

 

After this formula is substituted into the Formula (33), the following formula can be obtained: 
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Obviously, 
1y

E and
2yE are the positive values. The Formula (43) & (44) can be written as the scalar formula 

below: 

 dx
tdfEE oy

)(
1

=  and
dx

cxtdfEE oy

)/(
2

Δ−=   

The potential on the loop abcd along the right-handed helical direction shall be shown in Figure 3 (analysis 
diagram): 

 
( ) ( )dxEEdyEdxEEdyEEdl

d

a x

d

c y

c

b x

b

a y   +−+−+−+= 0102  

Obviously, the above-mentioned item 4 and item 2 shall be equal in size of the integral, in which one positive 
and one negative can be offset each other, so that: 

 
dyEdyEEdl

d

c y

b

a y   −= 12  

Because of the same 2yE on the line ab and the same 1yE on the line cd, h represents the length of ab and cd, so 
that the above formula can be converted into: 

 
hEhEEdl yy 12 −=  

After the 1yE and 2yE in Formula  (43) and (44) are substituted into the above formula, the following formula can 
be obtained: 

 
 −Δ−= )()/( tf

dx
dhEcxtf

dx
dhEEdl oo  

 −= [ ])/()( cxtftf
dx
dhEo Δ−−  (45) 

According to the Lagrangean mean value theorem, the following formula can be obtained: 

  

In the above formula,ε represents the micro distance behind P (ε < xΔ ,as shown in Figure 25, at Point K). Since 

dt
c

tdf /)( ε− indicates the velocity of E along the direction of y coordinate at K [Formula (30)], supposing that 

u represents this velocity, then the above formula can be converted into: 

  

After the above formula is substituted into the Formula (45), the following formula can be obtained: 

 dx
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c
xhEu

c
x
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Δ−=Δ−= )(  

 Since
dx
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＝
dx
dt

dt
du ⋅  

Also, since Cdtdx = and xhΔ represents the area surrounded by the loop abcd (expressed in S), then: 

 22 c
uES

dt
d

dt
du

c
SEEdl oo ⋅−=−=  

According to the Formula (37), whenu is perpendicular to oE , since 2/ cuEB o= , the above formula can be 
converted into: 

  

Since B.S is the magnetic fluxφ surrounded by the loop abcd (Loop C), so the above formula can be written as: 
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φ

dt
dEdl −=     (46) 

Obviously, the Formula (46) is an expression for the law of electromagnetic induction. 

5.5 Analysis of the Law of Electromagnetic Induction 

A current I long rectangular coil is shown in Figure 26 ( a ). The left or right side of coil may be regarded as a 
current board. If it is equipped with n pieces of guide lines per unit length, this current board equivalently has the 
surface current (surface current density: nI). For simple analysis of problems, we may take the two surface plates 
A & B (height h) between two pieces of current boards for analysis. As shown in Figure 26 (b), A and B can 
represent the two pieces of current boards. The direction of motion of negative electrons of current Boards A & 
B shall be opposite to I. As can be seen, the current Boards A & B shall be similar to the "infinite" surface plates 
(as shown in Figure 22). When there are any changes in current size of coil, the negative electrons on current 
Boards A & B will be in variable motion. Thus, based on the above analysis, the current Boards A & B will 
launch the electromagnetic waves towards the left and right, respectively. According to the analytical derivation 
(Section 4), the electromagnetic waves launched by the current Boards A & B towards the left and right shall be 
consistent with the results of Formula (46). 

 

 

 

 

 

 

 

 

 

 

 

Figure 26. Distribution diagram of electric fields inside and outside the coil in case of current changes 

 

We can analyze any changes in size of yE propagated by A & B towards the left and right. According to the 
Formula (33) and (35), the scalar formula can be derived below: 

 c
uE

dx
dyEE ooy ==    (47) 

 Obviously, a
c
E

dt
du

c
EE

dt
d oo

y =⋅=    (48) 

In the Formula (48), a represents the accelerated velocity of negative electron in variable motion. That is to say, 
any changes in size of yE shall depend on the accelerated velocity of negative electron in variable motion. 

We can analyze the electric field near the coil, e.g. the electric field within 3m from the coil. For the 
electromagnetic wave propagated at velocity of light, the time required for propagating the electromagnetic wave 
to 3m from the coil shall be less than 810 − seconds or so. Within such a short period of time, it can be considered 
that there is the same magnitude of motion acceleration a of electric field near the current Boards A & B ( a is 
unchanged within the time dt ), namely, a is unchanged. If a is unchanged, yE will be certainly increased or 
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decreased in the proportion of a along the direction of x coordinate. If a is set as a positive value, yE will be 
increased in the fixed proportion of a after moving to the current Board A, so that we can draw the size height 
line of yE  on the left and right of current Board A (see the two straight lines on the top of Figure 26 (b )).Since 
the direction of motion of negative electron on the current Board B is opposite to the direction of motion of 
negative electron on the current Board A, so the size height line of yE on the current Board B is opposite to the 
size height line of yE on the current Board A (as shown in the Figure). The combination of yE inside and outside 
the current Boards A & B shall refer to the combination of height lines of yE on the current Boards A & B. The 
distribution diagram of combined yE shall be shown in Figure (b). It's easy to see from the distribution diagram 
that, inside the current Boards A & B (coil), the potential on loop abcd shall be proportional to the width 1b of 
loop, which is proportional to the area of loop or the magnetic flux surrounded by the loop. However, outside the 
current Boards A & B (coil), the potential on loop a´b´c´d´ shall be unrelated to the width 2b of loop, which is 
irrelevant to the area of loop; the potential on loop a´b´c´d´ shall be equivalent to an electric potential produced 
when the width of loop is the same as the width b of coil; that is to say, the potential on loop a´b´c´d´ shall be 
only proportional to the magnetic flux in the coil. This explains why there is no any induced electric field 
existing in the magnetic field space outside the transformer. 

5.6 Analysis of Maxwell's Equations 
The Maxwell's equations consist of 4 equations below:  

 =⋅
s

QdSD                                 ( a ) 

 −=⋅
1

/ dtdd φlE                           (b ) 

 +=⋅ dtdId D /φlH                        ( c ) 

 =⋅
s

OdSB                                ( d ) 

In the Formula ( a ), ED ε= represents the electric displacement vector, i.e. Gauss theorem. As described on the 
physical books, the Gauss theorem is derived from the Coulomb's law, (and not explained here). It should be noted 
that, the Formula ( a ) is not generally true, because the experiments show that, there exists an electrostatic field 
around the permanent magnet (such a non-charged body), and the negative electrostatic field is greater than the 
positive electrostatic field, so that the electric displacement flux of closed surface surrounding the permanent 
magnet is not zero, so the Gauss theorem is not true. Also, the current-carrying coil can be proved by means of the 
inference method, namely, there exists an electrostatic field around the permanent magnet, so that there exists an 
electrostatic field around the current-carrying conductor. So, the Gauss theorem is not true as well. However, for 
analysis of electromagnetic wave, the electrostatic field around the permanent magnet or current-carrying coil can 
not be considered. 
(b ) (i.e. the law of electromagnetic induction) shall be described in Section 5.4&5.5. 
In the Formula ( c ),  +=⋅ dtdId D /φlH , 
Called the law of total current, Dφ represents the electric displacement flux. The source of Formula ( c ) shall be 
described as follows: 

 

 

 

 

 

 

Figure 27: dtd D /φ generated by the moving electric field when passing through Loop l  
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As shown in Figure 27, l represents any closed loop; with the winding direction: of right-handed helical 
direction (counterclockwise direction). It can be assumed that there are a lot of electric fields with different sizes 
and directions as formed in electron motion around the loop, 11VE , 22VE , 33VE …… We can analyze the motion 
of electric field at ld segment (with the same direction as l ) in terms of graphical representation. 

The upward direction of electric field is defined as the positive E . The positive E passing through ld from the 
right end to the left end is called the positive pass-through, because this pass-through will increase the quantity 
of positive electric field of loop l . Similarly, the -E  passing through ld from the left end to the right end is also 
called the positive pass-through, because this pass-through will reduce the quantity of positive electric field of 
loop l . In contrast with the above two cases, it shall be called the negative pass-through. 

As shown in Figure 27, the moving E passes through ld at velocityV within the time dt , and has moved forward 
to the distance rd . ld  and rd ( r andV are in the same direction) will form an elementary area rl dd × for the 
length of side, respectively. Since ld and rd are both infinitesimal, so the product shall be the second-order 
infinitesimal, in which the elementary area is expressed by rlS ddd ×=2 . According to the Formula (1), E shall 
be in motion atV , to generate EVB ×= ooεμ , which can also be written as DVEVBH ×=×== oεμ0/ . The 
magnetic potential generated by H on ld  shall be lDVlH dd ⋅×=⋅ )( . According to the vector formula, 

DVllDV ⋅×=⋅× )()( dd . Since dtd /rV = , this formula can be written as: 

 
DSDrlDrllH ⋅=⋅×=⋅×=⋅ 21)(1)( d

dt
dd

dtdt
ddd  

In the above formula, DS ⋅2d represents the electric displacement flux of D in an elementary area S2d , 
expressed in Dd φ2 . So, the above formula can be transformed into dtdd D /2φ=⋅ lH . As a result, the following 
formula can be obtained: 

 
dtddtda DDs

//2 φφ  ==⋅ lH   (49) 

Obviously, in the Formula (49), dtd D /2φ represents the displacement current. 
As mentioned above, the magnetic potential lH d⋅ will be generated at any point on the loop l as a result of moving 
electric field. After such an analysis, we have not only clarified the underlying causes for generation of magnetic 
potential, but also have pointed out the physical significance of displacement current. Of course, the polarization 
current also belongs to the displacement current. Since the polarization current is also part of electrons in the 
electric field, so the Formula (49) still holds. 

 

 

 

 

 

 

 
Figure 28. Biot-Savart Law and Displacement Current 

 
Why did Maxwell put forward the displacement current?  Introduction to the information: When analyzing the 
AC circuit (alternating current circuit) (Figure 28), Maxwell observed that there was a magnetic field at Point P 
between the two capacitor plates A and B; however, A and B are disconnected; there was no current between A 
and B, but only the varying electric field. In order to make the current continuous, he assumed the varying 
electric field as the electric current - displacement current. Through the moving electric field, i.e. magnetic 
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field )( 00 EVB ×= εμ , the essence of displacement current has been described. In fact, if the displacement current 
is not applied, only on the basis of Biot—Savart law, we can also accurately obtain the magnetic field intensity at 
Point P. As shown in the figure, we can not only calculate the composed magnetic field intensity of each piece 
of Idl on the return conductor at Point P, but also can calculate the composed magnetic field intensity of all 
surface current elements vdsσ on the panels AB at Point P. The total magnetic field intensity is the actual 
magnetic field intensity at Point P. We will further analyze the relationship between the circuit magnetic potential 
and the current-carrying conductor as follows. 

 
)(a                                     )(b  

Figure 29: Proof of the Ampere Circuit Law 

ab represents a section of current wire (as shown in Figure 29 (a)); the direction of current I: From bottom to top; 
the actual direction of motion of free electron: From top to bottom; the winding direction of loop l : 
Right-handed helical direction of I. Within the time dt , the negative electron beam will move from ba to b'a'. ba' 
represents the overlap between the two negative electron beams ba and b'a' (black thick line in Figure 29). 
Clearly, within the time dt , there is the same electric displacement flux of loop l  generated by ab' the 
overlapped negative electron beam which is unrelated to any changes in the electric displacement flux in the 
loop l . Therefore, b'a' is bb' less than ba, but aa' more than ba, resulting in any changes in the electric 
displacement flux of loop l ; according to the law of conservation of matter, bb' and aa' shall be of the same 
electric quantity, set as dQ− . Clearly, within the time dt , the negative electron beamba is transformed into the 
negative electron beam ''ab . For any changes in the loop l , dQ− of bb' is transformed into dQ− of aa'. When 
deriving the relationship between the Gauss theorem and the Coulomb's law in physics, it is pointed out that, the 
electric displacement flux Ddφ and dQ  generated by dQ in a certain area shall be proportional to the solid 
angle Ω subtended by such an area; relationship: πφ 4/dQd D Ω=  (the solid angle of entire closed surface shall 
be: π4 ). The solid angle of dQ− of aa' subtended by l : aΩ ; the solid angle of dQ− of bb' subtended by l : bΩ ; 
the upward direction of electric displacement generated by dQ− of aa' and bb': Positive value. Thus, within the 
time dt , any changes in the total electric displacement flux of loop l  shall be as follows: 

 
)(

4'' babbaaD

dQddd Ω−Ω=−=
π

φφφ  

The above formula can be transformed into:                               (50) 

The magnetic potential of loop l can be calculated according to the Formula (50): 

 
I

dt
da baD

π
φ

4
)( Ω−Ω==⋅ lH     (51) 

As shown in Figure 29 (b), the closed lead of Current I can pass through l . We can treat this closed lead as Point 
a on the surface consisting of loop l to Point b under the surface. Then, in accordance with the analysis method in 
the Formula (51), it can be considered that, π2=Ωa , π2−=Ωb . Therefore, the magnetic potential on loop l  
generated by the closed lead (as shown in Figure 29 (b)) can be calculated according to the Formula (51): 

                   (52) 
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Obviously, the Formula (21) shall be considered as Ampere's circuital law. According to the Formula (51) & (52), 
it can be deduced that, taking into account all the currents, the following formula can be obtained: 

  =⋅ lH a dtdI o /φ+  

This is the law of total current, i.e. the Formula (c) of Maxwell's equations. It can be seen that, the total current 
shall be attributed to the motion of charged particles in an electric field. 

It should be noted that, the law of total current does not apply to some special cases. For example, a 
charge dQ can pass through the center of circular loop surface of radius r at velocityV . When the electric charge 
is passing through the center in an instant, according to the Biot-Savart Law or EVB dd oo ×= εμ , we can obtain 

24/ rdQd πVH = at any point on the circular ring and the magnetic potential on the circular 
ring rdQVd 2/ =⋅ lH . There is no doubt that this result is correct. However, according to the law of full current 
(Formula (c)), no matter how to calculate this formula, the correct result can not be obtained. 

In the Formula (d),  =⋅
S

dsB 0  

It is known that, the magnetic field generated by any negative electron or positive electron (hereinafter generally 
referred to as the electron) in motion shall be determined in accordance with the Biot-Savart Law. It is known 
from the Biot-Savart Law that, the line B generated by the electron moving at velocityV shall be considered as a 
concentric circle by taking as the axis moving at velocityV . Therefore, for any closed surface, if the line B in a 
certain concentric circle passes through this closed surface, then this line B will also pass back to this closed 
surface, namely, the pass-through shall be equivalent to the penetration; if the pass-through line B is zero, the 
total line B piercing the closed surface will also inevitably be zero. It can be deduced from this that, in the 
resultant magnetic field generated by 2, 3 ...... n electrons moving, since the magnetic flux of each electron 
piercing the closed surface is zero, so the Formula (D) holds. 

5.7 The Actual Velocity of Light is the Ideal Velocity of Light, isn't it? 
As previously described, the electromagnetic wave is propagated at the velocity of light. If the electromagnetic 
wave is propagated at the faster or slower speed, what different effects will be produced? 
As a result of analysis, the faster the propagation velocity of electromagnetic wave, i.e. the faster the velocity of 
light, the faster the propagation & reception velocity of electromagnetic wave signal, the greater, more convenient 
and advantageous the astronomical observation.  However, it's not good if the velocity of light is too fast, because 
of the signal intensity of electromagnetic wave propagation: cuEEy /0=  (as shown in the Formula (47)). At a 
certain motion velocityu of wave-source negative electron, the larger c, the smaller yE . The Formula 2

00 /1 cεμ =  
shows that, the strength of magnetic phenomenon shall be inversely proportional to C2. If C is infinitely great, 
naturally, there are no magnetism and electromagnetic wave. For example: If the velocity of light is increased from 
3 × 108km per second to 3 × 109km per second, C2 will be increased by 100 times, while 0μ will be decreased by 
100 times. If 0μ is too slow, the electromagnetic wave signal will become very weak. Of course, it's absolutely 
impossible to invent the radio communication model. Therefore, we don't want the velocity of light to become too 
fast. However, it is not good if the velocity of light is too slow. If the velocity of light is too slow, the signal 
propagation & reception will become slow; yE and 0μ  will be increased; the radiated electromagnetic interference 
will be greatly enhanced. This is very detrimental to humans, even unfit for human being or other creatures to 
survive (in severe cases). Therefore, we don't want the velocity of light to become too slow. Obviously, the actual 
velocity of light that we feel is the most favorable velocity of light. So, it can be importantly deducted that the most 
ideal velocity of light shall be up to 300,000 km per second. 
6. Conclusion 
Since the electromagnetics can not explain why there exists an electric field around the permanent magnet, it can 
be concluded that there are some defects in electromagnetics. This paper further analyzes the defects of 
electromagnetic principle and fallacies of theoretical derivation from fourteen aspects. It is noted that, the basic 
defect of electromagnetics is that there is no explanation of any inherent causes for electromagnetic induction, 
displacement current, Lorentz force and other surface phenomena. Moreover, there are any errors in the theoretical 
derivation of electromagnetics, e.g. the same direction of action and reaction, infinitely high kinematic velocity of 
magnetic field, etc. The electromagnetics can neither make a scientific explanation for deflection results of 
high-velocity moving charged particles in a magnetic field, nor can determine whether there is problem for the 
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moving magnetic field, etc. In order to eliminate the defects of electromagnetics, it is necessary to find the 
fundamental factor caused by all electromagnetic phenomena. For this purpose, it is indicated from analysis that, 
all the electromagnetic phenomena will be inevitably accompanied by an electron motion; and the fundamental 
factor for all electromagnetic phenomena is resulted from the motion of electron in an electric field. Combined 
with the basic principles of physics, this paper proposes the seven rules, e.g. principle of equivalent electric field, 
length contraction of electric field in the direction of motion, and the like; analyzes the uniform motion and 
variable motion in an electric field on the basis of such rules; clarifies that the magnetic field is an electric field of 
motion contraction; explains that the interaction force of current-carrying conductor is derived from the relative 
motion of positive and negative electrons, resulting in the contraction increase to varying degrees; indicates that 
the Lorentz force is a general effect caused by two electric fields of different kinematic velocity and contraction 
condition; qualitatively and quantitatively deduces there exist the negative and positive electric fields at some 
locations around the cubic permanent magnet according to the distribution formula for contraction motion of 
moving charged particles in an electric field and the sawtooth current model of permanent magnet. Through the 
analysis of an electric field in variable motion, this paper explains that, when the electron is in variable motion, the 
electromagnetic wave will be propagated at the velocity of light from near to far in surrounding electric field, 
resulting in distortion of electric field; derives the energy output of electromagnetic wave based on the distortion 
and contraction of electric field in the direction of motion; indicates that the electric field energy output by 
electromagnetic wave is identically equal to the magnetic field energy. Also, through the analysis of distorted 
electric field, this paper derives the law of electromagnetic induction; clarifies the physical process of 
electromagnetic induction; derives the displacement current according to a relation between the electromagnetic 
field and the moving electric field; proves the law of total current; resolves the substance of Maxwell's equations; 
clarifies that the electromagnetic phenomena is rooted in the contraction of electric field in the direction of motion, 
which is derived from the natural law of constant velocity of light. Since the magnetic phenomenon is a basic 
element of modern equipment, the natural law of constant velocity of light shall be considered a key for which the 
humanity has started the modernization process. From the analysis of electromagnetic wave propagation velocity 
of light, it is indicated that, if the velocity of light is increased, the propagation effect of electromagnetic wave will 
be necessarily decreased rapidly; if the velocity of light is decreased, the electromagnetic interference and 
radiation will be inevitably rapidly increased. Therefore, it is considered that, the most ideal velocity of light shall 
be up to about 300,000 km per second. 
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