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ABSTRACT 

Starting from a review of the nature of the electric currents in metals, the author have 

discovered the true nature of electric currents is not flow of free electrons as proposed by 

current theory but is the flow of conduction electrons, which transmit from atom to another one 

when they are attracted by external electric field. Integrating with the new concept of inertia 

motion is a type of motions does not consume energy similar to the motion of a satellite in a 

circular orbit around the Earth, the planets around stars… and with the new "least-action 

principle" was discovered by the author from ten years ago (was published in IMFP-2005 

proceeding), the nature of superconductivity in all temperature scales has discovered. From 

here, the mysterious phenomenon of high-temperature superconductivity is also spotted, 

opening up prospects for manufacturing superconducting materials at room temperature and 

atmospheric pressure. 

1- INTRODUCTION 

Although superconductivity was discovered more than a century ago, but the nature of this 

phenomenon so far remains a mystery. Theoretically, it has not been able to explain satisfactorily 

how practically superconductors operate? BCS theory seems to be able to answer 

superconductivity at low temperatures < 30 K [1], but is powerless against the phenomenon of 

superconductivity at higher temperatures. The proposed latter theories, for example, B. Edegger 

[2] based on the ideas of Abrikosov, Leggett J., VL Ginzburg [3], also can not predict anything 

at temperatures up to 135 K (at normal pressure) and 164 K (at high pressure) that have achieved 

experimentally [4, 5] and more are at room temperature - something that experimental physicists 

are trying towards [6]. And not only that, there is require of a few other theories to explain the 

mechanism of their activity? Because now, superconducting materials can not be only metal but 

semiconductor such as silicon, even as an insulator such as ceramic, hydrogen - as the materials 

does not contain free electrons to be pairing Cooper as expectations theory? 

Accompanying with superconductivity is the Meissner effect - a phenomenon related to the 

change of magnetic anomalies of the material reaching the superconducting state, and are 

explained by classical electrodynamics, independent from the quantum theory about 

superconductivity. A question is: "Why every phenomenon is explained by alternative way, 

whether they having the same nature?".  

In short, the research and manufacture of superconducting materials within 100 years ago only 

rely mainly on empiric by groping way. The overcome of that deadlock is the content of this 

report. But to achieve that purpose, let us temporarily forget about quantum physics with the 

standard model because they were really impotent, but will be based on a completely different 

concept: No wave-particle duality, not stationary orbit of electrons in atoms, not irrespective 

micro (atoms, subatomic particles...) or macro (from bodies to the galaxies...). All of them just 

follow a general principle has been presented by the author in [7] and the general inertia law in 

[8] within the scope of classical dynamics. 
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2- TRUE NATURE OF THE ELECTRIC CURRENT IN METALS AND SOLID 

MATERIALS  

It is known that electric current in a solid follow three completely different models: For metals is 

the motion of free electrons; for dielectric is polarization of the dipole; for semiconductors is the 

shift of the "holes" and electrons. There is a fact that all three types of materials can reach the 

superconducting state, irrespective of the nature of electric current in them! Is it actually current 

in all solids have the same nature or not? Because after all, they all have one thing in common 

that have crystal lattice structures? - This is a good suggestion to ponder? 

Please accept initially completely natural model of metal as shown in Figure 1 in which all the 

atoms are in the electrically neutral state, no any electron can escaping to become free, even with 

the action of external electric field. When no external electric field, the electrons still moving 

along their orbits. Itself the thermal vibrations of atoms surrounding the equilibrium position 

leads to case that the orbits of the conduction electrons (outermost orbits) of two adjacent atoms 

have the opportunity to be in contact with each other. 

 

When there is the external electric field, the conduction electrons of the atoms closest to the 

electrode "+" are most strongly affected enough this electrode to pen them from the atom, flying 

toward it. Meanwhile, the respective atoms becomes a new "electrode +" to the next adjacent 

atoms. If there is a neighboring atom having conduction electron with orbit adjacent to the orbit 

of the electron has just escape off above, the conduction electron will have a chance to replace it, 

making atom-electrode "+" that has become electric neutral, and the new atom itself will become 

"electrode +", and so on... like domino effects. 

Note that here, the escaping electron are not necessarily just the electron has just merged with 

atoms, but may be an other conduction electron of the atom, and at other moment of time. The 

problem is that, despite the impact of the external electric field, but the state of the electrons in 

the atoms is not enough suitable for the electronic transition still continues to turn around the 

nucleus that orbit themselves. So what is "appropriate status"? 

We know that depending on the high or low temperature the vibration amplitude of the neutral 

atoms around the equilibrium position will be large or small. This directly affects the electrons 

state in atoms mentioned above. Specifically as follows. When vibration amplitude of the atoms 

Atom nuclei 

Trajectory of a conduction electron 

 

Conduction electron 

   -U      +U  

     d  

Fig. 1. The electron motion in the crystal lattice under influence of external electric fields 
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is larger, collision between them is stronger, while vibration amplitude of the atoms is smaller, 

collision is weaker. That collisions are not as simple as the collisions of two billiard balls only 

mutual repulsion obeys the laws of conservation of momentum but much more complex. It is the 

clash between the ultra-fast electron spin in orbit of different atoms. Therefore, the rotation 

direction of the electron also play a important role not less compare to their linear motion 

towards each other due to thermal vibrations of atoms possessing them. Therefore, after the 

collision, an electron could be pushed deeper into orbit closer the nucleus, if seats are available, 

or being pulled outside the orbit more far from the nucleus. The result of each collision obeys 

least-action principle is proclaimed by the author in [7], roughly: "If a collision enough cause a 

least orbit effect equaling to the h (Planck's constant), then electron will change the trajectory of 

his motion: Deep inside or jump away outside the nucleus of the atom". 

 

Vibration of atoms stronger by temperatures will make an impact large enough to push an 

electron from the external orbit into the inside orbit, because as you know in [8, 9], the motion 

into inside orbit close to the atomic nucleus, the potential energy of electron is greater and vice 

versa. Considering overall across the entire volume of the material, after each occurrence of such 

collisions, most of the distance between the atoms will increase, while the atomic radius is 

smaller, not suitable for receive and give electrons (see Figure 2a).  

When temperature falls, everything went in the opposite direction: The majority of the distance 

between atoms shortened, while itself the atoms, which possesses them  (see Figure 2b), bulge 

bigger that caused orbits of conduction electrons of the adjacent atoms have more opportunities 

to interact with each other, the ability of the electronic transitions from the atomic orbit to other 

one under the influence of external electric field will increase. It's "the appropriate status", which 

I mentioned above. 

In conclusion, the nature of the current in the metal is electron flow but not the free electrons, 

which are the electrons at the outermost layer of atoms (also known as conduction electrons) 

moving sequence from atom to another atom under the influence of external electric fields 

combined with the nuclear electric field of metal atoms. 

Affirming the role of nuclear electric field of metal atoms in creating electric current with the 

external electric field is very important; it allows us to think about the influence of the crystal 

lattice structures of materials to the conductivity of this material. Just differentiate in the 

material, the conductive atoms – are atoms easy ionized should be involved in the process of 

generating electric current and the not conductive atoms – are atoms difficulty ionized. From 

here can be extrapolating out to the material that is solid in general, because they have the same 

crystal lattice structure should be capable of electrical conductivity in the same manner as has 

been described above for the electricity conductive atoms. However, subject to specific 

Electron 

a) When temperature rises b) When temperature falls 

Nuclers of  atoms 

Figure 2. The results of each collision comply with least-action principle 
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"appropriate conditions" that electric resistance of the material can vary, from very small to 

extremely large, but are divided into three groups mentioned above has to be noted that when 

"appropriate state" can not be reached, the atoms can become dipoles only when the external 

electric field exist – that is the nature of the currents in dielectrics.  

In other words, all phenomena of electricity conduction in solids have the same nature (see also 

[10]) and it was a very good premise to understand the nature of superconductivity in a 

consistent manner for all types of solid materials, in any temperature range as expectations set 

out at the outset of this report. 

3- EXPLANATION OF SUPERCONDUCTIVITY PHENOMENON 

When speaking about the electric resistance of material in the superconducting state equals zero, 

or more precisely, is very small, meaning that the electrons move almost no energy loss. In [8], 

we knew that the motion with constant energy state (constant kinetic energy, constant potential 

energy and constant internal energy) is called "inertial motion", ("uniform straight-line motion" 

in classical mechanics is only a particular case when gravitational field is considered uniform). 

Examples of inertial motion are the motion of the satellite in a circular orbit around the Earth, the 

Earth around the Sun, the planets around a star and so on (see Figure 3). In the case here, it is the 

motion of conduction electrons orbiting on the equipotential surfaces around atomic nucleus. 

 

 

However, due to the orbit quantum can not show off in the macro-world, but is regular in the 

micro-world that forming so-called "stationary orbit". Furthermore, the electrons seem even 

disappearing and appearing suddenly rather moving in that stationary orbits that making up the 

layers of "electron clouds". This making up a feeling that seemed concept of Newton's 

mechanization is not true with the microscopic world anymore. But that feeling is not so simple. 

In [11], the author have shown that electron have not inertia mass in gravitational field but only 

have this one in electric field, so if it falls into the area of atom that having electric field intensity 

equals to 0, i.e., areas where the impacts of all charges (nuclei and  surrounding electrons) are 

neutral, then it will have not inertial mass (including electricity and gravitation) any more. The 

result is that its motion acceleration of the electron will be equal to infinity (∞) until it fell into 

the where electric field not equals to 0. In other words, the time of its movement on the 

Fig. 3. Our solar system 
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respectively path by 0 – this is the phenomenon of "disappear and appear suddenly" just was 

talked above. And this does not restrict electrons move by inertia on orbit, because in this 

process its total energy remains unchanged. The only difference perhaps is just the cycle of 

orbital motion alone reduced; it does not affect the nature of inertial motion of electrons in 

atoms. 

From here shows the example in Figure 1, when the electron moves in the crystal lattice of a 

solid under the orbit is the successive semi-circles, (or "disappear and appear suddenly " on the 

part of the orbit), from a conductive atom to another conductive atom leads under the influence 

of external electric field, as described in Figure 4, can also be regarded as "inertial motion" and 

only then electric resistance of superconducting materials equals to 0. 

 

To achieve this status, should lower the temperature down to a certain level causing vibrations of 

the atoms in the crystal lattice decreased to levels so that the orbits of conduction electrons of the 

two adjacent conductive atoms maintain contact with each other (contact status can also occur 

due to increased pressure), affect each other, causing their movement trajectories completely 

stable form in a certain way and determine the dynamic equilibrium on the whole. This is a state 

when all the conductive atoms have the same size, the conduction electrons rotate on orbits with 

the same frequency as the other - that is the resonance condition has been referred to above. 

Thus, the electrons will maintain a constant movement speed equals to their speed on the atom 

orbit Vqe by which creating the superconducting current as seen in Figure 4. 

The ratio between the orbital speed Ve with shift speed along the conductor of electron Vqe (i.e., 

along the diameter of atom) corresponds to the ratio between the circumference half of a orbit 

circle (of radius r) with diameter of the circle d = 2r: 
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In atoms, orbital speed of conduction electrons Vqe often capped at ~ 106 m/s, and so it is a factor 

that affects the upper limit of superconducting current, which is also under limit of the resistive 

of material in the superconducting state. 

In addition, also must be mention the discontinuity of matter due to the atoms are far apart a 

distance of ~ 10-9 m rather than how much less arbitrary, so the amount of charges on a cross 

section of conductive material area is always limited. From here shows that density of 

   Vqe 

    E 

    Conduction electrons 

+ 
+ 

+ 

+ 

+ 

+ 

   Ve 

r Motion trajectory of the 

conduction electrons 

Figure 4. The trajectory of the conduction electrons in the solid material in the 

superconducting state under the influence of external electric fields 
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superconducting current will also be limited because of the discontinuity but can not be large 

into infinity. The result is going to survive a determined resistance value but can not exactly 

equals zero for a conductor with cross section S . From Figure 5, we can determine the area S 

through the number of atoms N = n2 at the network nodes, the number of atomic vertical and 

horizontal rows are n:  

22)1( dnS  .         (3) 

From (3) we get:   

 1
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n .         (4) 

Therefore, we have:    
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Meanwhile, the maximum electric 

current passes through the wire cross 

section is S is the amount of electric 

charges passing through that section in 

a unit of time; it also depends on the speed of the electron shift and the distance l between the 

atoms along the length of the conductive wire: 
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Here, qe = 1,6x10-19 C - is the charge of the electron. Meanwhile, replacing (2) and (5) into (6), 

we get: 
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Here, we put:     
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where, ρs – is the critical density of superconducting electric current. Replace the digit values 

into (8), we have: 1410s  (A/m2). For example, a superconducting wire with cross section S = 1 

mm2 would allow a maximum current Im = 108 A passing. For each type of material with 

different crystal lattice, superconducting current density will also vary. 

Besides, we can also explain the Meissner effect just by the nature of the phenomenon of 

superconductivity has said above. Namely, in the superconducting state, the crystal lattice were 

in ideal state when all conductive atoms have the same radius and almost positioned at the nodes; 

moreover, no longer in a single state, which depends on the crystal lattice structure will fluctuate 

according to each group or all simultaneously as a unified block according to the entice 

frequency effect has been known in the mechanics and radio information. 

For each type of crystal lattice structure as well as certain types of atoms there is a certain 

temperature that can occur this resonances and create conditions for the electric conduction 

atoms have the of conduction electron orbits leads tend to be in contact with each other. The 

results will form a combined magnetic field of the material own and external magnetic field at 

     n atoms  

    Section  

    Figure 5. The number of charges on a section is finite  

    n atoms 

   Conduction electrons 

E  

   d  
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various levels unlike anything material from the public has seen before to create the so-called 

"magnetic cushion" and "magnetic key". When external electric field that appeared some of the 

conduction electrons involved in inertial motion creating superconducting current, the Meissner 

effect weak gradually and eventually lost. Conversely, when the material is in a superconducting 

state that put an external magnetic field strong enough to break into resonance states of atoms, 

causing the disappear of superconductivity. To reach the superconducting state at high 

temperatures, should reduce minimum the impact from vain fluctuations of electric conductive 

atoms in the crystal lattice. We know that, metal and good heat conductor material has a large 

thermal expansion than the insulating material and other insulation. That means electricity 

conductive atoms has thermal fluctuations larger many times than insulation atoms. On the other 

hand has been known, superconducting material with highest critical temperature today is 

ceramic rather than metal, while in the normal temperature, it is insulator. From here we can see 

that although the material from the pure metal atoms only reach the superconducting state at very 

low temperatures, but in combination with the oxygen atoms, such as insulation, they reach a 

state superconducting at much higher temperatures, that is the role of insulation atoms restrain 

fluctuations of the electric conductive atoms is very important. 

So, by creating structures including conductive fibers with a diameter of exactly one atom only 

(see Figure 4), but surrounded it is non-conductive atoms, we will get superconducting material 

the highest temperature possible for the type of used atoms without resorting to high pressure. 

4- CONCLUSION 

- The nature of the phenomenon of superconductivity is the process of arranging the crystal 

lattice structure of solids in the resonance state so that the conductive electron orbits of two 

adjacent conductive atoms can to contact with each other at a certain temperature enough to 

when appear the external electric field, the conduction electrons can move in inertia. The 

arrangement of such crystal lattice structure can explain satisfactorily the Meissner effect. 

- If the material's lattice was structured so that it can eligible to create the resonance state with 

the conduction electrons moving by inertia at room temperature, then we have superconductors 

at room temperature, or may be even higher, without the need for high pressure. 

- On the basis of this new direction, later will develop the theory of superconductivity 

adequately, can predict the type of optimum crystal lattice structure within reach of the 

technology without having to fumble again. 
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