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Abstract. It has been shown that a product of masses of the photons, the electrons, the pro
tons and the neutrons by their wavelength is a constant value, which is called by us an elemental
particle localization constant.
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INTRODUCTION

It is known that all elementary particles exhibit the properties of the particles in some exper-
iments; in other experiments, they exhibit the properties of the waves. The wave properties of th
particles are manifested in the phenomena of diffraction and interference. We have carried out a
analysis of Fresnels experiments, which prove the wave properties of the photons. It has shown th.
the diffraction patterns are formed as a result of interaction of the spins of the photons when th
paths of their motions are crossed. It results in falseness of the notions concerning the photons
the waves [1], [2], [3].

1. Photon Localization Constant

The photons are the particles, which occupy a restricted volume in space. A wavelength o
this particle is equal to a radius of its rotation. We have discovered a law that governs the photol
localization in space. It runs as follows: product of masBesof the photons by radiir
(wavelengths () of their rotation is a constant and equal value [1], [2], [3].
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This constant is stipulated by constancy of speeds of the photons of all particles
C (C r ¢ const and results from Planck constath mr’Q mr T Q const. As
r ¢ C const itresultsinmr Kk, const,

A detailed analysis of the main postulated mathematical models, which describe behavioul
of the photons of all frequencies, has led us to the following electromagnetic structure of the photor

(Fig. 1) [1], [2], [3].

Fig. 1. Diagrams of electromagnetic models of the photon: a) theoretical, b) modelled



From the description of the motion of this model, the following mathematical models, which
have been postulated earlier and describe behaviour of the photons in various experiments, are c
rived analytically [1], [2], [3].
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Louis de Broglier equations and Schroedinger equations, which describe the wave propertie:
of light, are added to these ratios:
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They are also derived analytically from the equations, which describe a photon model mo-
tion photon (Fig. 1) [1], [2], [3].

Planck constant, a law of black body radiation, is the most fundamental mathematical mode!
of quantum mechanics, which described a behaviour of the photons. It is also derived analytically
from a description of the emission process of the photons by the electrons in their energy jumps i
the atoms [1], [2], [3].
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where ( is emission frequency¢ is speed of lightk is Boltzmann constant is absolute
emission temperature.

Roentgen photon behaviour is clearly registered in the Compton effect. A wavelength
change of the roentgen photons reflected from the electrons is calculated according to an empiric:
formula [1], [2], [3].
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In this formula, @ is the Compton wavelength of the electron. We have derived it analytic-

ally, and we have proved that the Compton wavelength of the eleéos equal to radiug, of
its rotation.



Photoeffect is the next important phenomenon where the photon behaviour is vividly mani-
fested.
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where E, is kinetic energy of the photoelectron emitted by the photocathodés photon
energy;W is photoelectric work function.

We have shown that the mathematical model (12) for a photoeffect description, which is
postulated by A. Einstein, is a mathematical model of the law (14) of emission and absorption of
the photons by the electrons in their energy jumps. Due to it, the components of the mathematic:
model (12), which describe photoeffect, acquire other physical sense [1], [2], [3].

The next fundamental mathematical ratio, which describes behaviour of the photons in the
processes of emission and absorption, is Bohr’s formula for a hydrogen atom spectrum calculatio
during a jump of the electron from orbsit to orbit n,
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In this formula, E; is hydrogen atom ionisation energy. It is derived analytically from the

orbital motion of the electron. Though with some contractions, which are difficult to understand.

We have derived analytically this ratio from the analysis of addition and subtraction of vec-
tor quantities of energies of the single photons and the electrons in the processes of emission al
absorption. We have shown that Bohr’s formula (13) is a special case of the law of emission and ak
sorption of the photons in their energy jumps in the atoms (14) [1], [2], [3]-

E = (14)

A law of the change of binding energies of the electrons with the atomic nucleus protons
results from this law.

E h
E, 5 (15)

The analytical conclusions of the mathematical models (14) and (15) show unambiguously &
lack of orbital motion of the electron in the atom.

Fresnel formula is the next fundamental ratio. It is considered to give a convincing proof of
the wave properties of the photons in the light diffraction phenomena.

Itis
k (b
2 . 16
Yy —4 (16)
In this formulak 135,...... is coefficient; ¢ is wavelength of homogeneous ligitt;is a

distance between a wire, which forms a diffraction pattern, and the sdresewire size.

We have shown that the formula (16) is derived from a right-angled triangle, which is
formed during an intersection of the photon paths behind an obstacle, which forms the diffraction
pattern [1], [2], [3].



We’'ll not give other mathematical models, which describe behaviour of the photons in other
experiments. Those who wish to get to know their developments can find them in the book [1], [2],
[3].

2. Electron Localization Constant

When we have analysed the existing mathematical models, which describe behaviour of the
electron in various experiments, we have found out that this elementary article has the following
electromagnetic structure (Fig. 2) [1], [2], [3]-

Fig. 2. Diagram of electromagnetic model of the electron

Only a part of electric and magnetic lines of force of the electron is shown in Fig. 2, b. A
complete aggregate of these lines gives a shape of an apple to the electron, magnetic field of whic
is similar to magnetic field of a bar magnet, and electric field has nearly a spherical form.

When we analysed an electron electromagnetic structure formation process (Fig. 2), we use
the Coulomb’s law and the Newton’s laws, Lorentz electromagnetic force and the following con-
stants: speed of light C, Planck constant rest mass of the electrdn,, its charge€, rest energy
of the electron, Bohr's magnetrdd ., electrical constant/. An experimental value of wavelength

QXexper) of the electron [4]

Qexper) 2.4263089710 “m (17)

has appeared to be to a theoretical value of the electron radius [1], [2], [3].
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where M, 9.274078710 *J/ L is Bohr's magnetronB, 7.02517310°T is magnetic

field strength near the centre of symmetry of the electron [1], [2], [3].
An electron localization constant (19) coincides with the photon localization constant (1)
completely
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Earlier it has been considered that the mathematical model
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which describes a change of the electron mass during its motion in the electrical field can be
obtained only out of the relativistic ideas. We have derived this model out of the law of classical
physics [1], [2], [3]-

If mass of the electron is increased with an increase of speed of its motion in the electrica
field, the radius of the electron should be decreased in accordance with the elementary particle lo
alization constant (1).

If we assume that speed of electron motion in the electrical field is eqial t8,99K,

we’ll find its increased mas3l,

m, ——t __ ym M 7,089m, (21)
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As the law of particle localization governs electron behaviour as well as photon behaviour in
motion, a product of increased mass of the eleciign by its decreased radids should be equal
to the localization constant (1).
k, r, m, 3422730510 " 7.0888100.109534710 % 2210254110 “kg m  (23)
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3. Proton Localization Constant

We have not analysed an electromagnetic structure of the proton, but we have postulate
that it is similar to the electromagnetic structure of the electron with the magnetic field being simil-
ar to the magnetic field of a bar magnet and the electric field, which is near to a spherical one (Fig
3) [1].
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Fig. 3. Proton model



It is known that rest mass of the proton rh?p 1672648510 *’kg. A value of the

Compton wavelength@ of the proton is equal to@, h/m,C 1.321409910 *m [4]. Mag-
netic field strength near the centre of symmetry of the protonis [1], [2], [3]
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The radius of a proton will be defined under the formula
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The proton localization constant is equal to the photon localization constant (1)
ke k, Q. T, 16726485107 1.21409910*° 2.210254310 “*kg M. (26)

4. Neutron Localization Constant

It is known that rest mass of the neutronnig 1.674954310 *’kg . A value of the

Compton wavelength of the neutron is equal@ 1.3195909710 **m [4]. The neutron localiza-
tion constant is equal to the photon localization constant (1).

ky, k, Q,Tm, 16749543107 1.319590910% 22102544710 “kgm.  (27)

The neutron has no charge. As neutron mass differs from proton mass insufficiently, the
Compton values of their wavelengths have close values.

Fig. 4. Neutron model diagram

The main property of the neutron magnetic field being postulated by us is in the fact that
there are six mutually perpendicular magnetic poles: three north poles and three south poles (Fit
4). Such property of the neutron magnetic field traces automatically a structure of the atomic nucle
[1], [2], [3]. A theoretical value of the neutron radius is equal to
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Thus, the localization constants of the main elementary particles (the photon, the electron
the proton and the neutron) are equal.

k., k, 221025410 “kg . (29)

Conclusion

The law of nature governing the localization of the main elementary particles (the photon,
the electron, the proton and the neutron) in space runs as follows: products of masses of these e
mentary particles by their rotation radii is a constant value. It is equal to

k, mr 2210254710 kg M. Itis the elementary particle localization constant [5].
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