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Electrostatics, magnitostatics and electrodynamics appeared long ago; they are considered to be the most investigated area of expertise connected with electric and magnetic fields. But new theoretical and experimental information concerning electromagnetic structure of the electron points out the erroneousness of the notions being formed. An electric field is formed by the electric charges; its field lines are considered to be directed from a positive charge to a negative one (Fig. 1).                                                    
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Fig. 1. Field lines of two unlike charges
Electric current in the wires is supposed to move from plus to minus similar to a direction of the electric field lines given in Fig. 1. The electrons, which form this current in the wires, are supposed to be directed opposite to current: from minus to plus. It was possible to put up with this contradiction before an electromagnetic structure of the electron has appeared [1], [2], [3]. 

Now when the electromagnetic structure of the electron has become known, it is has turned out that a reconcilable interpretation of many experiments in electrostatics and magnitostatics can be obtained only in case when the direction of current in a conductor coincides with a direction of motion of the electrons in it. 

The electron is a torus with two rotations. One rotation takes place relatively to an axis of revolution, which is perpendicular to a plane of rotation of the torus; another rotation is a whirl rotation relatively to a ring axis, which passes a centre of torus cavity (Fig. 2, a, b) [3]. 

Let us pay attention to a direction of the vectors of kinetic moment (spin) 
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 and magnetic moment of the electron 
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 coincide. A theoretical value of the electron radius 
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 is equal to an experimental value of its Compton wavelength 
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where 
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is Bohr’s magneton; 
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 is electrostatic intensity near a centre of symmetry of the electron. 
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а)
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       b)


Fig. 2. Diagram of an electromagnetic model of the electron (only a part of the electric and magnetic field lines is shown in Fig. b)
Besides, a product of mass of the electron 
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 by its radius 
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 is equal to a photon localization constant in space [3]
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An analysis of the electromagnetic structure of the electron (Fig. 2, a and b) shows that it cannot move arbitrary in the electric or magnetic field. There is every reason to suppose that the free electrons move in the conductions from plus to minus, not vice verse, as it has been considered so far. Besides, the directions of the vectors of spins 
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 and magnetic moments 
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 of the electrons should coincide with a direction of their motion. Then a total rotational effect of all free electrons, which move in the conductor, should form a magnetic field in the conductor and its vicinity. The direction of this field should be perpendicular to the axes of the rotating electrons, i.e. perpendicularly to the vectors of spins 
[image: image16.wmf]h

 of all electrons and perpendicularly to the wire. 

An electric diagram (the directions of its wires are positioned north) is given in Fig. 3. The needles of compasses A and D were arranged under a wire; the needles of compasses B and c were arranged over a wire. The experimental results are given in Table 1.

Table 1. Deviation angles of the needle of compasses A, B, C and D by various currents

	Current, I A
	
[image: image17.wmf]a

, degree 
	
[image: image18.wmf]b

, degree

	0.5 А
	22.0
	23.0

	1.0 А
	34.0
	33.0

	1.5 А
	43.0
	42.0

	2.0 А
	48.0
	50.0

	2.5 А
	54.0
	55.0

	3.0 А
	57.0
	58.0
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Fig. 3. Diagram of an experiment concerning formation of the magnetic fields by the electrons, which move in the wires: A, B, C, D are the compasses; 
[image: image20.wmf]e

 are the electrons

As we have already noted, until now it has been supposed that has been supposed that current flows from plus to minus, and the electrons move to minus to plus. But the experimental results given in Fig. 3 and in Table 1, as we see now, show that the direction of current 
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in the conductor coincide with an electron 
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 motion direction in it. 

It has been shown in Fig. 3 that the direction of current I coincides with a direction of the vectors of magnetic moments 
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 and spins 
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 of free electrons 
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. The wire, which is positioned north, is placed on compass A. When there is no current in the conductor, a compass needle direction coincides with a wire direction. It is known that that current is switched on, magnetic field directed counterclockwise takes place round the wire (Figs 3, 4). 
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Fig. 4. Diagram of magnetic field formation round a wire with current
This field (Fig. 4) deviates the compass needle. If the compass is arranged under the wire (A), the compass needle is deviated to the left by angle
[image: image27.wmf]b

, which value is increased with an increase of current strength (Table 1). If the compass is arranged over the wire (B), the compass needle is deviated to the right by angle 
[image: image28.wmf]a

, which value is increased with an increase of current strength as well (Table 1).

It can be clearly seen that a direction of magnetic field being formed round the wire coincides with a direction of rotation of free electrons 
[image: image29.wmf]e

   in the conductor; this direction is characterized by a direction of their spins 
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. 

As current is formed by free electrons, their total rotational effect forms magnetic field round the conductor; evidently (Fig. 3), this field direction coincides with a rotation direction of free electrons 
[image: image31.wmf]e

.

In the right-hand part of the electric diagram, the motion direction of the electrons as well as current is changed into an opposite one. As a result, a direction of magnetic field being formed round the wire is changed and consequently a compass needle deviation direction. A needle of the compass C arranged over the wire is deviated to the left, and a needle of the compass D arranged under the wire is deviated to the right (Fig. 3). 

The simple experiment being described shows that the direction of current and the direction of motion of the electrons in the conductor coincide. Magnetic field round the conductor is formed by conductor free electrons, which rotate relatively their exes. 

Prior to explain a cause of a rapprochement of the parallel conductors with current under the conditions when the directions of their current coincide and these conductors moving off from each other under the conditions when currents flow in the opposite directions, let us pay attention to an interaction of field lines of the magnetic poles of the permanent magnets (Fig. 5). 
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Fig. 5. Diagram of interaction of magnetic field lines of the bar magnets

As it is clear from Fig. 5, a, the magnetic field lines in a pole contact area (Fig. 5, a, points a) of the unlike magnetic poles, which bring each other together, are directed towards each other
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; in the like magnetic poles, which push each other away
[image: image34.wmf]S

S

Û

, the directions of the magnetic field lines in a pole contact area (Fig. 5, b, points b) coincide. It appears from this that if current flows in one and the same direction in two parallel wires, field lines of magnetic fields being formed in a plane, which is perpendicular to the wires, will be directed towards each other in the area of their contact, and the wires will approach as the unlike poles of the magnets (Fig. 6, a). 
If the direction of current of the parallel wires is opposite, the direction of the magnetic field lines of the magnetic fields being formed will coincide in the direction in the area of their contact, and such wires will move off from each other as the like poles of the bar magnetic (Fig. 6, b). 

            The above-mentioned information gives the opportunity to get an idea concerning the processes of an information transfer by the electrons along the wire and perpendicularly to it. As direct current in the conductor forms a magnetic field round it (Figs 4, 6), now it is considered that a pulse change of this current forms the magnetic field pulses that at the moment of an absence of a current pulse in the wire are spread in space with velocity of light transmitting the information, which is coded in them. This process is described by Maxwell’s equations [4].

Modern scientific information concerning this process gives every reason to believe that at the moment of an absence of the electric pulse in the conductor the magnetic field round it disappears; the pulses of the photons being emitted by the electrons of the conductor at the moment of an influence of the electric pulse on them transmit information into space.
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Fig. 6. Diagram of interaction of magnetic wires of the parallel conductors with current

In Fig. 7, free electrons 
[image: image36.wmf]e

, which are orientated under the influence of electric field, as well as the magnetic moment pulses 
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  being transferred to the electrons along the wire, are shown in Fig. 7.
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Fig. 7. Diagram of orientation of free electrons
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 in the conductor under the influence of an electric pulse and photon emission by them into space

It is known that if a wire is made of copper, there are 
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 free electrons in its each cubic centimetre. Each of them emits a photon at the moment of pulse influence. As a result, the photon pulses are formed, which are perpendicular to the wire (Fig. 7). They move with velocity of light transmitting the information, which is coded in them.

Free electrons in the wire are positioned under the influence of electric field in such a way that vectors of their spins 
[image: image41.wmf]h

 and magnetic moments 
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 are directed along the wire from plus to minus.
 Magnetic field strength of each electron is connected with its main parameters by a dependence
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where 
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 is angular velocity of electron rotation; 
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 is total energy of the electron.

The main thing is that magnetic field strength 
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 of the electron depends on frequency 
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of its rotation. If this frequency is changed, magnetic moment 
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 is changed. A magnetic moment change pulse
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D

 is transferred along the wire; an angular velocity change pulse is accompanied by photon emission by the electrons perpendicularly to the wire. Thus, the smallest external influence on the electrons results in a transfer of information by them in two directions: along the wire and perpendicularly to it. It appears from this that information along the wire is transferred by the longitudinal waves of an electromagnetic interaction between the electrons. The same information is transferred perpendicularly to the wire in the form of the pulses of the photons emitted by the electrons under the influence of one and the same pulse. The pulses of the photons emitted by the electrons arrive at a receiver aerial; they are absorbed by the electrons of the aerial and excite  them with primary pulse frequency. This is the way how the process of the transfer of one and the same information takes place by wires and via space.

CONCLUSION

The given analysis of the foundations of electrodynamics gives additional proves of correspondence to reality of the electron electromagnetic structure being discovered by us. The experimental results prove that the direction of current in the conductors coincides with the direction of the electron motion in them.

A pulse change of electric field is transferred to all free electrons positioned along the wire and is accompanied by photon emission in space at the same time. As a result, the longitudinal waves of magnetic pulses are formed along the wire as well as the emitted photons pulses. This is the way how one and the same information is transferred in two directions: along the wire and perpendicularly to it into space.
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� It appears from this that it would be more logical to change a conditional agreement and to consider that the charge field lines (Fig. 1) are directed from minus to plus. Then current in the wires will be directed from minus to plus, not vice versa as it is accepted now.
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