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Abstract. In the paper, ether is considered as a dense compressible inviscid oscillating medium
in three-dimensional Euclidean space, having a density of ether and a velocity vector of
propagation of density perturbations at each instant of time. Ether can be described by two
nonlinear equations, where the first equation is the continuity equation, and the second is the
ether momentum conservation law. It is shown that the consequences of the system of these
two equations are: a generalized nonlinear system of Maxwell-Lorentz equations that is
invariant under Galileo transformations, the linearization of which leads to the classical system
of Maxwell-Lorentz equations; Coulomb law; representations for Planck's and fine structure
constants; formulas for the electron, proton and neutron in the form of wave solutions of the
system of two ether equations for which the calculated values of their internal energies, masses
and magnetic moments coincide, with an accuracy to fractions of a percent, with their
experimental values, anomalous from the point of view of modern physics.

1. Introduction

It is well known that the main reason for the emergence of a special theory of relativity in the early
twentieth century were the contradictions between electrodynamics, described by Maxwell's equations,
and classical mechanics obeying equations and Newton's laws. It turned out that the basic laws of
electrodynamics at transition from one inertial reference system to another remain invariant with
respect to the Lorentz transformations, in contrast to the laws of mechanics, which remain invariant
with respect to the Galileo transformations. It was necessary to choose between the following two
possibilities: a) either recognize that Maxwell's linear equations are not entirely correct and they need
to be generalized in such a way that they satisfy Galileo transformations; b) either recognize that the
equations of the classical mechanics are not entirely correct and they should be considered only as
approximations to the true Maxwell's equations satisfying Lorentz transformations.

World science chose the second option, despite the reasoned objections of many prominent
scientists of the beginning of the last century. The path chosen by the world science led to the
absolutization of the speed of light and Maxwell's equations, which led to a complete cessation studies
in the search for more general equations of electrodynamics, satisfying Galileo relativity principle.
Such equations, in the opinion of the author, was derived in [1-3], starting from the unique postulate of
the existence of an ether in the form of a dense compressible inviscid oscillating medium in three-
dimensional Euclidean space with coordinates r(#), having in each moment of time ¢ the density

p(t,r) and the velocity vector of the density perturbations u(z,r). In [1-3], the ether medium is
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proposed to be described in three-dimensional Euclidean space by two nonlinear equations, following
from the equations of classical Newtonian mechanics:

9P 1 div(puy =0, LPW _9(pW

at dt ot
where the first equation is the continuity equation, and the second is the ether momentum conservation
law. In the present paper, a complete generalized nonlinear system of Maxwell-Lorentz equations that
is invariant under Galileo transformations is derived from the system of the ether equations (1.1), the
linearization of which leads to the classical system of Maxwell-Lorentz equations. This proves the
existence of the first possibility of the emergence of the science from the crisis in the beginning of the
last century. In addition the representations for Planck's and fine structure constants are received;
formulas for electron, proton and neutron are derived in the form of wave solutions of the system of
two ether equations (1.1) for which the calculated values of their internal energies, masses and
magnetic moments coincide, with an accuracy to fractions of a percent, with their experimental values,
anomalous from the point of view of the modern physics.

+(u-V)(pu) =0, (1.1)

2. Derivation of the system of Maxwell-Lorentz equations
Ethereal definitions of the vectors of electric field intensity E and magnetic field induction B are given
in [1-3]:

B=cVx(pu), (2.1)

1 11
anwww=;wwwww=EQme—mmNMmmhqun{%& (2.2)

where the positive constant c is the velocity of free propagation of the perturbations in ether (speed of
light). The representation of the flux density of the ether pu in the form (2.1) - (2.2) is some special

decomposition of it into two vectors E and B. Let us show that the vectors E and B introduced in this
way satisfy equations that can be interpreted as generalized Maxwell-Lorentz equations.

2.1. Derivation of nonlinear generalized system of Maxwell-Lorentz equations
It follows from (2.2) that

E+2xB = u|[V(p|u)). (2.3)
C

The left-hand side of (2.3) is the field corresponding to the Lorentz force, and the right-hand side is the
representation of the force action of the ether through its density and velocity of density perturbations.
Therefore, equation (2.3) can be interpreted as a representation of the force arising under perturbations
of the ether, through E and B.
Let us apply the operator ¢V X to the second equation from (1.1). We get
%%+CVXE=O. (2.4)

Taking the divergence from (2.1) and (2.2), we obtain
V-B=0, (2.5)

1
V-E=470, 4m0=V- (; (pu-V)(pw)=V-(uV(pu) -V -@x(Vx(pw)),  (2.6)
where 0 has the meaning of the charge density, determined by perturbations of the ether density.

Let us apply the derivative operator along the curve (u-V) to the second equation from (1.1):

oK
dt
where j has the meaning of a vector of electric current density and

2
—Vx(ﬂB)+47rj=(), (2.7)
C
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4zj=0b-V)u+u(V-b)-b(V-u)-Vx@mx(Vu-a)—(a- V)u—ax(Vxu)))+ Vx(u(u-(Vxa))) -
—(((V-wyu—(u-Viyu)-Va, a=pu, bz(u-V)a:(V\a\z/2—a><(V><a))/p.

In deriving equation (2.7), we use the known rules of action with the operator V :
u-V)((u-V)(puw)=@-V)b=(b-V)u+u(V-b)-b(V -u)-Vx(uxb),
uxb=ux((m-V)a)=ux(V@m-a)-—(a-V)u—ax(Vxu))—ux@x(Vxa)),

expression for a double vector product

ux(ux(Vxa))=u(u-(Vxa))—(u-u)vVxa
and formula (3) from [4]:
ou/dt=(V-u)u—(u-Vyu
As a result, we obtain a nonlinear, generalized system of Maxwell equations that is invariant under
Galileo transformations in the same way as the initial system of ether equations (1.1):

2 .
VxE:—la—B, V><(ﬁ la—E+ﬂ
c ot c’ cdt ¢
Taking the divergence from the equation (2.7), we obtain the law of conservation of charge
00/9dt+(V-j)=0.
Equation (2.3) multiplied by the charge density, goes into the density of the Lorentz force Fi:

F, =o(E+-xB). (2.9)
C

B) = , V:B=0, V-E=4ro. (2.8)

Thus, the systems of nonlinear equations (1.1),(2.1)-(2.3) or (2.8)-(2.9), where the unknown functions
are functions p , u, E, B, can be interpreted as a system of generalized Maxwell-Lorentz equations.

2.2. Derivation of the linear system of Maxwell equations

In the case |u| = ¢ and experimentally determined 0 and j, equations (2.8) go over into the classical

linear system of Maxwell equations
VxE=—19B g gLl M G g VE=4r6.  (210)
c ot cadt ¢
According to [5], the introduction of dielectric and magnetic permeability of the medium is not
necessary. All effects of the medium are in 0 and j.
It is important to note once again that the initial nonlinear equations of the ether (1.1) are invariant
with respect to Galileo transformations [2]. The reason for the loss of such invariance in Maxwell's

equations is the linearization of the ether equations (equations (2.7)) for |u| = ¢ . Bxpressions for O

and j in terms of the ether density and velocity of perturbations make it possible to calculate 0 and j
theoretically. With the help of specially excited ether motions, it is possible to obtain a density p and
a velocity u in a vacuum (that is, in the presence of an ether medium and the absence of material
objects in it) corresponding to the electric current and charge density. Moreover, the presence of
charge carriers and current carriers themselves, for example elementary particles, is not necessary.

We give the simplest example of the solution of Maxwell's generalized equations. Equations of the
ether (1.1) are satisfied by the density p = const and the vector velocity

az.. . az.. .
u=u,cos(wr——)i, +u,sin(@r——)i +ci_, (2.11)
c c

where u , is the amplitude of the transverse velocity. This is a helical wave of ether. According to

formulas (2.1), (2.2) such velocity and density of the ether correspond to a plane monochromatic
circularly polarized electromagnetic wave. It is known that such a wave satisfies the classical Maxwell
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equations (2.10). The advantage of the ether representation of electromagnetic waves is the presence in
an explicit form of the longitudinal velocity component in the direction of wave propagation in
addition to the transverse oscillating component. Due to differentiation, in the vectors E and B, there
are no components in the direction of wave propagation, which causes difficulties in interpretation of
experimental information on the motion of waves. In addition, energy during the motion of the helical
wave of the ether is preserved in contrast to the sin-phase electromagnetic wave, the energy of which
must periodically be equal to zero.

The vectors E and B can be measured, so the inverse problem of finding © and u for the given E

and B is of interest. One can solve this problem, for example, by defining a vector pu from equation
(2.1) and substituting it into equations (1.1) for calculation p. The vector A =cpu is a vector
potential, since, according to (2.1), B =V XA.

2.3. Difference of the ether equations from the equations of mechanics of continuous medium

Let us briefly consider the differences between the system of ether equations (1.1) and the classical
equations of mechanics of continuous medium. In the classical mechanics of continuous medium, the
continuity equation has the same form as the first equation from the system of equations (1.1).
However, the equation of motion is different. In the classical mechanics of continuous medium, on the
basis of the law of conservation of momentum in integral form and formula of the time-differentiation
for the integral by moving volume [5, p. 37], that is, differentiating the volume integral, depending on
the parameter, the following equation is derived

p(ur)%=F<z,r)+<vrp<r,r>>

Thus, the formal difference of the equation of motion of the ether (second equation in (1.1)) from the
equation of motion of classical mechanics of continuous medium (2.12), including gas and
hydrodynamics, consists in the absence of forces and a pressure gradient in the right-hand side of the
second equation in (1.1), and in the presence of the power term wu(z,r)dp(t,r)/dt in its left-hand side.

The first difference is explained by the fact that the ether, as the first-born environment, itself forms
the forces and pressure acting on the material objects generated by it. The second difference is due
solely to the fact that there is no movement of the ether as a continuous medium, and only
perturbations of its density move with conservation of the magnitude of the elementary volume in the
propagation of these perturbations. Consequently, the locally oscillating compressible ether is globally
stationary, forming an absolute fixed coordinate system in three-dimensional Euclidean space. All
movements in the ether, including the movement of material objects, are movements of oscillations
and perturbations of its density. The effect of changing the ether density in time dp(t,r)/dt in the

(2.12)

r=r(z)*

equation of motion (second equation in (1.1)) plays an important role, in particular, determines the
presence of electric charge, magnetic moment and mass of elementary particles (see below). In
addition, unlike equation (2.12), it is precisely from the equations of motion in (1.1) the Maxwell's
equations and many other facts known from experiments, such as the laws of Coulomb, Ampere, Bio-
Savart-Laplace, the structure of the hydrogen atom, etc., follow immediately [1-4, 6-8].

3. Wave nature of matter

In this section the basic structural units of matter: proton, electron and neutron are presented by
solutions of the ether system (1.1). The formulas of their charges, energy, mass and values of their
magnetic moments are found, which coincide with the experimental "anomalous" values to within a
fraction of a percentage. In addition, formulas for the Planck constant and the fine structure constant
are obtained from the system of ether equations. The mechanism of production of the particle and
antiparticle from the photon of twice energy and the mechanism of particle annihilation are described.
The meaning and purpose of neutrons in the nuclei of atoms of chemical elements is clarified.
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3.1. Ethereal models of electron and proton

Electron and proton are truly elementary particles that make up matter. These particles together with
their antiparticles (positron and antiproton) are born from photons and are annihilate to form photons.
In addition, they have the same absolute charge. Therefore, they should have a similar structure and a
single mechanism of birth from the ether, that is described by the system of equations (1.1).

3.1.1. The system of equations of elementary particles. Transition in the system of equations (1.1) to a
stationary spherical system of coordinates and consideration only those solutions of the resulting
system of equations in which a component V, of the velocity vector u=(V,,V,,V,)=(V,0,W) of
propagation of ether perturbations along the radius r and the angles (8, ¢) is zero leads to a system of
equations for elementary particles:
dp 1 a(r’pV 1 d(pwW
L+—2(rp)+. (p )=O
or r or rsin@ J¢

IPV) ,9pV) W 9(pV) _

b

0, 3.1
ot o  rsin6 09 ol G
ApW) (W) W Jd(pW)
14 =0,
ot ¥ or +rsin0 17 @)

In parentheses after lines of equations of the system (3.1) the unit coordinate vectors are shown in
which directions the vectors of corresponding rows are directed.

Let us find the solutions of the system of equations (3.1), which have for small r all the known
properties of the basic elementary particles. These solutions will be sought in the form of waves

propagating along angle ¢ around the axis Z with constant angular velocity @ = c/r, under the
influence of small oscillations of the ether density: W =awrsin8, p(r,0,¢,t)=p,(1+g(r,0,¢,1)),
\ g‘ <<1. We assume that the radial component V(r,8,¢, t) of the velocity of propagation of ether

density perturbations is also small for small r. In this formulation, each elementary particle is a ball of
radius ry, within which along each parallel (circle of radius rsiné, r <r,) as a result of small radial

oscillations of the ether density the waves propagate with constant angular velocity (frequency)
w = c/r,, performing a full crawl of the parallel along the corner 0 < ¢ < 27z at the same time

T=2rrsin@/W =2xr/c=2x/®. And the linear velocity of these waves increases linearly with

increasing radius, reaching its maximum value (the speed of light c) on the equator of the ball at
r=r,, sind=1. Outside the particle, i.e. when r >r, we set W =csin . Substituting the expected
form of the solutions to the system (3.1) and neglecting terms of the second order and the products of
small terms, in particular, strongly nonlinear second-order term V d(pV)/drr, which produces the

gravitational field of the particle, we obtain a linearized system of equations
dg OV 2V, 98 _o IV, Y Jg

dg
9 0, Y o 0wy, Bivirrall-o. 32
o or 5 %% TR I A PR s @ G2

3.1.2. Rolled photon. We represent by the following way the formation of particle and antiparticle
from a helical wave of photon, having a frequency 2 @ . First, the photon is compressed to the form of
a wave structure of periodic compressions and tensions of ether density in the radial direction inside

the sphere of radius r,, =c¢ / 2@ , moving with an angular velocity 2 along the angle @ inside the

ball, which length of the equator of the sphere is equal to the Compton wavelength of the photon
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A =2x r,,- Such a wave passes an angle 27 during the time 7 =7 /@ forany r < r, . This

process is described by solutions of the system of equations (3.2) of the form:

V(r6.p.n = HOSGIZOI 90 g
_V(B)(pcos(a)t—q)/Z)

g(r.0,p,1)= , W=Qw)rsin 6.

r’Qw)
Solutions of the system of ether equations of the last form is a rolled photon. It will be shown that the
charge and magnetic moment of the rolled photon is zero, and its energy is %#(2w), where # is the
Planck constant. Then the period-doubling bifurcation of the rolled photon takes place while

maintaining its energy. As a result, a rolled photon of double period is produced, described by the
solutions of the system of equations (3.2) of the form:

V(r,t9,(p,t)zV(Q)COS((:M_(/))/Z), ci’i_(;):w’
V(@)pcos((wt—¢)/2)

r’w

g(r,0,p,1)=— , W=wrsiné.

The wave of radial oscillations of the ether density in a rolled photon of the doubled period moves

along the angle @ with the angular velocity @ inside the sphere of radius %, =c/ @ . In this case,

small periodic radial compressions and expansions of the ball of the rolled photon occur with the

average ether density in it equal to P, .Define traditionally the density distribution of the electric field

intensity and the density distribution of the electric charge of a rolled photon of double period
E:Er:LMr, 5=Ldiv (Vm(p). (3.3)

rsin@ dg 4 ar
As OV (r,0,9,1)/0¢ =V (8)sin((wt— @)/2)/2r, then the density distribution of the electric
charge of a rolled photon of double period is determined in the first approximation by the expression

§,(r.0,E)=38,(r.0,0t—¢)= éoo—wQV(G)sin(( wt—¢)/2). (3.4)
Tr

3.1.3. Charges of elementary particles. The charge density wave (3.4) can be represented as the sum
of two half-waves

5,(rn0.5=L% v@)sing2, 0<é<ar 8(r0.5=LLv@)singr2, -2z<£<0,
8xr 8xr

bearing only positive or only negative charges. It is not difficult to see that the positive charge wave

corresponds exclusively to a periodic expansion of the volume of the particle in comparison with the

average volume occupied by a rolled photon of the double period, with a periodic small increase in the

radius of the particle. In this case, the average density of the ether inside the particle is less than the

density of its unperturbed state p, . Similarly, the negative charge wave corresponds exclusively to the

periodic compression of the volume of the particle in comparison with the average volume occupied
by the rolled photon of the double period, with a periodic small decrease in the radius of the particle.
In this case, the average density of the ether inside the particle is greater than the density of its
unperturbed state. Integrating the charge distribution density for the positive and negative half-waves

inside the sphere of radius 7, , we find the charges that have a particle and an antiparticle in the form:
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T 2xry (() V 2r
j”po sm(f/z)r sin @ drd&d6 = %Isin(fﬂ)df
T
Ow v i ’ (3.5)
I c
_ 4 PO q:ipo LV, =[V(®)sinods.
27 27 ?

The functions for electron (positron) and proton (antiproton) in formulas (3.4) - (3.5) will be sought in
the form of an expansion in a series in the angle ¢ :

V,,(0)=V,(a+sin @ £bsin26 +c, sin 30), (3.6)
where constants a,b, ¢ 2> Ce will be defined below. Substituting expressions (3.6) in (3.5), we obtain
the law of universality of charge

PV 1+ ﬂ) =q. (3.7
T

co o :
q, :‘qp‘ :’;—Oﬂ_VOJ.(asmtSHsm2 0)d6=
0

At the same time, the charge of any rolled photon of the double period is equal to zero. In (3.7)
dimensional constants V), p,,c are the parameters of the world ether, through which all other

physical constants can be expressed with the preservation of their dimensions in the CGS system.

3.1.4. Electric fields. Outside the volume of the ball of an elementary particle, i.e. when r > r,,

W =csin 8. Therefore, the density distribution of the electric field intensity outside the sphere of an
elementary particle is described by expression

E=Er=%a—vr, r>r,.
r 0@
Thus, the vector of the density distribution of the electric field intensity of a rolled photon of a double
period is a wave vector of the form

E,(r.0,0,1) = ;L;V(e) sin(( @t — @)/ 2)r,
r

and its positive and negative half-waves are the density distributions of the electric field intensities of
the electron and positron (or proton and antiproton), respectively. Averaging the expressions obtained
for each r>r, on surface of a sphere of radius r, we obtain expressions for the electric field

intensities of elementary particles depending only on the distance from the center of the particle:

7r27r
E,(r)=0, E.(r)=1% IJ ”’(2 )sm(é‘/Z)r sin @d&d 6 'Z;’z_rz r:irizr_

Consequently, any rolled photon of a doubled period is electrically neutral with a constant average
density of the ether inside it equal to p,. The electric field of a negatively charged particle is directed

toward its center, and the ether inside it is slightly compressed in comparison with its average density.
The electric field of a positively charged particle is directed from its center, and the ether inside it is
slightly rarefied compared to its average density. In this regard, it would be correct to assign a
negative charge to proton, not to electron, because of the direction of the electric field, exactly
negatively charged particles (small but massive protons) can attract and pull on themselves positively
charged particles (large, but light electrons) with the subsequent formation of neutrons, hydrogen
atoms, other atoms and matter structures. Otherwise, the antiprotons would attract positrons to
themselves with the formation of antimatter structures, which is not observed in the Universe.

The resulting expressions are, in fact, the Coulomb's law. From them it follows that positive
charges (here - electrons) repel with the force determined by Coulomb's law, and positive and negative
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charges (electrons and protons) attract with the same force. However, it does not follow from the
expressions obtained that negative charges (here - protons) should be repelled. That is, it is quite
probable that the Coulomb barrier in the nuclei of atoms simply does not exists. Its role can play a
difference in the densities of the ether in nuclei and elementary particles.

Further, without violating the generally accepted agreements, but bearing in mind the above remark
on the formation of matter structures, we assume that the electron and antiproton are negatively
charged, and the proton and positron are positively charged.

3.1.5. Magnetic moments. To calculate the magnetic moments of elementary particles, we use the
well-known formula in CGS system
1

T 2¢
Q
where electric charges with a distribution density A move within a volume € with a linear velocity W.

As a rolled photon of double period has a density distribution of the total electric charge in the
form of A, =476,(r,0,¢), then density distributions of the total electric charge in the balls of positron

P, AW -r]dQ, (3.8)

and electron (or proton and antiproton) have a kind

D, @ , a) .
A :#Vp(ﬁ)sm(fp/Z), 0<¢, <2m A =p2°—r;Ve((9)sm(§e/2), -2r<é,<0.

)4 e

Substituting the obtained expressions for the densities distributions of the total electric charges of
elementary particles (proton and electron) into formula (3.8) and taking into account that the motion of

charges occurs around the vertical axis, so that ‘r{ =rsin@, vectors W=awrsind¢ and r are orthogonal,

we find that magnetic moment of a rolled photon of double period is zero and magnetic moments of
proton and electron are

27 Tpe
me’e:J_riH [ Po® ey (@)sin(E/2)@,  rsin O rsin Orsin @ drdEd =

CO 0 0 2r2
P, 1) pocr T >
+ 0% p.e pevme:i_M pe? Vmp’e :J.Vp’e(e)SiHSHde.
3c 3 0

Let us express the magnetic moments of electron and proton through a Bohr magneton 4, and a

nuclear magneton x, . Since for any elementary particle mcr, = me® | @=ha! ®=h(see below),
then the Bohr magneton and the nuclear magneton can be written in CGS system in the form

Mg =qhl2m,c) =qr,/2; Uy =qhl/2mc) =qr, /2. (3.10
Consequently, since g = p,cV, /(27) , then the expressions for the magnetic moments of electron and

proton (3.9) can be written in terms of the Bohr magneton and the nuclear magneton as follows
v A% q r, 47[‘/mp qr

=——" , , 3.11
pme 3Vq 2 eﬂB pmp 3Vq 2 ﬁpﬂN ( )
o : 3r @ 7 32a
Ve :Voj(a+51n€ib51n2€+c sin36)sin’ 8dO=V, (—a+§—§ op)= (— 3-c,, V-
0
Substituting the expressions for V, and Ve » 1n(3.11) we obtain
B, :—ﬂ(&+1—ce/3)/(4—+l); ,szﬂ'(&+l—cp/3)/(@+l). (3.12)
4 T o T
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We note that the magnetic moment of an electron does not add up from two halves of the orbital
and spin magnetic moments. For an electron, like a proton, the magnetic moment is determined solely
by the motions of the perturbation waves of the ether density inside the particle ball around its axis.

3.1.6. Internal energy and mass of particles. By the internal energy of any elementary particle we
mean the total work done by the internal force fields of the particle over all charges distributed inside
the volume of the particle. Since wdt =d¢, then the work dA done by the forces F of the internal
field in time dt for moving with the linear velocity W of charges distributed with density A in the
element of area rsinf d@dr is equal to the work on the displacement of these charges in the angle

de/ @ or in the volume r*sin @dr d@pd@/ @ . Consequently,
dA=AF-W)r’sin@drdodf/w (3.13)
Under the forces F of the internal field, the entire power term of the third equation of system (3.1)

should be understood, and the density of all charges is the divergence of this power term. That is,
F = F¢ , where for a rolled photon

po_9W) ~ —p,20rsin Ha———po(OSinev(a)q)sin(a)t—qy/z)’
ot ot r
AcdivF=_ Lt 9F __, V(O dpsin(wr—g/2)

0 2
r

rsin @ d@ 20
The work of internal forces over the charges of a rolled photon at any instant of time can be found by
integrating (3.13) over the volume of photon, taking into account the collinearity of vectors F and W:

A, ()= TTVTAF (2w)rsin @ r’sin 8 drd ¢ d6 /(2w) ——Tzfr_’rpoa) v? (0)—(gosm(a)t

000 000
—@/2)’sin’0drded6 =2p;0’°x’r, sinz(a)t)J.Vz(B)sin39d9.
0

Averaging the expression obtained for the period 277 /@ and taking into account that (2@)r,, =c ,

we obtain the value of the internal energy of the rolled photon in the form

ph

= 'pcV, Q)/4=hQw), V, =[V*@)sin’ 0d6, h=1pycV, I4. (3.14)
0

For a rolled photon of a doubled period, we obtain

V(&)

psin(( @t - )12), A=-p,o V(0) dpsin((@wi—-9)/2)
o

2r? 1)
The complete work of internal forces over the charges of a rolled photon of a doubled period at any
instant of time is found in the form of a doubled integral (3.13) over the volume of the particle'

F=—-p,wsin 6

A1) = 2T2fTAF @rsin @ r*sin 6 drd ¢d6/w—ljzf})pow v? (0)—(¢)sm((a)t
000 000

—9)/2)sin’0drded® = plw x’r, sin 2(a)t/z)jv2(¢9)sin3 6deo.
0

Averaging the expression obtained over the period 27/ @ and taking into account that @r, =c, we

find that the value of the internal energy of a rolled photon of doubled period is equal to the value of
the internal energy of the rolled photon
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&= T pycV,0/2=2ho=hQw)=¢,,.

For electron, proton, positron and antiproton, we obtain energy values equal to half of the energy
values of the photons that produced them

A, )= ]{TVIAW F,, @, rsinf r’sin6 drd pdf/ o, =%T2Jiﬂfp @, ep(é’)—((psm((
000 000

e,p

—)/2))’ sin’ ﬁdrd(pdezépo a)e p7l' r smz(a)e,p I/Z)J-Vj/’ (0)sin’ 8dO

Averaging the obtained expressions, respectively, for periods 27/ @

e,p

and taking into account that

@, ,r,,,=C, we obtain the values of the internal energy of electron and proton (positron and

antiproton) in the form:

e Ep P

&= TPV, 0 14  &,= TPV, 0,14  V, =[V(O)sin'6d0,  (3.15)
0

where the values v, and V,  for the functions V, (@) and V,(8) of electron and proton given by

formula (3.6) are:

2
V.. —IV (a+sinf+bsin20+c, , sin36)” sin’ 0do=V; (ﬂ 3L7[ 1—6 64 2—(3—2 ﬂ) 208c€ %).
o’ 4 15 105 35 4 315

From the existence of the Planck constant such that £, = 2w, &= ha, £,= h(up in (3.14) and

(3.15), it follows that V,, =V, =V, =V, d=const , where d is a dimensionless constant. This makes

it possible to correctly determine the Planck's constant through the parameters of the world ether

h= 1w picV, 4=’ p;cVidl 4. (3.16
In this case, the values of the constants ¢, ¢, must be the roots of the quadratic equation
2
4L+3L7[+L6+ﬁb2_(i2+ﬂ) 208 ct—d=0 = c, + 15(372 ﬂ) (3.17)
3 4 15 105 35 4 315 T 20835 4

Another fundamental physical constant of the microworld, along with the Planck constant, is the
dimensionless fine structure constant @=q /fic. Substituting in the last formula the values of the
universal charge and the Planck constant, determined above through the ether parameters, we obtain
g7 picVi(dalm+ ) (4alm+1)’
T he  l6x’plcVidceld  Anid
As can be seen from (3.15), the internal energies of elementary particles are proportional to the

angular velocity of the waves of the ether density inside the particles, and the Planck constant is the
proportionality coefficient. In addition, if we introduce the mass of an elementary particle by the

formula m=7z°p; V, aldc=halc’,then we immediately obtain
Eppep= M2 ) =2m, c (3.19

It can be concluded that the presence of mass in any elementary particle is a consequence of a
change (compression or rarefaction) in the density of the perturbed ether inside the particle with

respect to its density P, in the unperturbed state, and not as a result of the encounter of the particle

(3.18)

— — 2 _ 2
g= hay=mc, &= ha,=mc,

with a certain mythical Higgs boson. Therefore, a rolled photon has energy, but has no mass. It also
has no charge and magnetic moment. It also follows from formula (3.19) that the perimeter of the

10
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equator of the sphere of an elementary particle (2zr, ,)is equal to its Compton wavelength
(2zhl/m, c), and the radius of the ball of an elementary particle coincides with its Compton radius.

That is, the radius of the electron ball is approximately 1836 times larger than the radius of the proton
ball. Formulas (3.19) also explain the well-known experimental fact that the birth of a pair of
elementary particles requires a photon energy that is not less than the doubled energy of each of the
produced particles. There is also a reasonable explanation for the process of annihilation of a pair of
elementary particles (for example, electron-positron), when they are combined a massless rolled
photon of double period is generated and has a doubled energy and then generates two helical waves

of two photons with equal energies and frequencies, moving in ether of constant density p, in

opposite directions and with opposite spins.

3.1.7. The quadrupole momen tof proton. The experimental value of quadrupole moment of proton is
equal to zero. We calculate its theoretical value, starting from the above proton ether model:

7r27z’p
0= ” I (Br'cos6—r ) smé‘/Z)r snﬂdmfdﬁ—po I r [j3co§t9V (O)sin@ydO— I V (6)sin@)délds;
j V. (0)sin@d6=V, =V,2a+7/2), j 3cos’ OV, (8)sinfdO =V, (2a+37/8+3c,7/89),
0 0

Then equality 0, =0 makes it possible to determine the constant ¢, = 1/3. The remaining constants

in formulas (3.6) will be defined below in section 3.3.

3.2.Ethereal model of neutron.

There are two natural combinations of the interaction of perturbation waves of the ether density inside
proton and electron: a combination with oppositely directed spins and a combination with
unidirectional spins. As was shown earlier by the author in [8], the simplest combination of the
interaction (imposition) of waves of electron and proton with oppositely directed spins is a hydrogen
atom having a radius of its ground state considerably exceeding the radius of the electron. Let us now
show that another simple combination of the interaction (imposition) of the waves of electron and
proton with unidirectional spins is a neutron having a radius of its ground state slightly larger than the
proton radius.

3.2.1. The structure of neutron. If an electron is superimposed on a proton under the influence of the
electric field of a proton so that their centers coincide and they have unidirectional spins, then the
angular velocities of the propagation of perturbation waves of the ether density inside the electron and

the proton should increase, and their radii should decrease. Then @, > @, is the angular velocity of

propagation of perturbations of the ether density inside a compressed proton, which is a positively
charged sphere with a radius 7, < r, ,and @, = @, >> @, is the angular velocity of propagation of

perturbations of the ether density inside the compressed electron, which is a negatively charged sphere
with a radius 7, = r, << r,. Inside the ball of a compressed proton, the ether is slightly compressed,

and the ether in the compressed electron ball is slightly sparse, and @, 7, = @ » Fp = ¢ . Thus, in the
neutron there is a central part (core) of radius 7’;, which is a superposition of waves of positive and

negative charges, and a peripheral part (fur coat) of radius 7, = r, , also charged as an electron (we

assume that it is negative). And since the degree of compression of the ether is inversely proportional
to the frequency of the wave, then the compression of the ether inside the compressed proton is less

11
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than the rarefaction of the ether inside the compressed electron. Consequently, the ether inside the core
of neutron is also sparse like the ether inside its fur coat. This is the meaning and purpose of neutrons
in the atom - to remove the excess compression of the ether, caused by protons.

Since the energy of the proton is expended on the compression of the electron, the frequency of the
perturbation wave of the ether density in the electron when it is compressed by the proton should be in
a resonant relationship with the frequency of the perturbation wave of the ether density in the proton.
That is, to start the process of electron compression by a proton, the electron must first be compressed

by a factor of J to the radius 7, corresponding to the resonant frequency @, = c /7, = @, /1 of the

proton, by means of some external energy source, and after that its radius should decrease a whole
number of times m=a@, /@, =7,/r, in such a way that its initial radius also decreased a whole

number of times 7 = m. Such an external source of energy that provides for the preliminary

compression of an electron is the electron antineutrino, that is, the perturbation of the ether density,
which has a charge density wave in the form

5 (r,0,&) =%
8xr
A particle having a half-wave of the charge distribution density of the form (3.20) has energy, but does
not have a charge, a magnetic moment, and a mass, since the corresponding integrals of the charge, the
magnetic moment and the change in the average density of the ether over the particle ball are zero. The
particle, which has an additional negative half-wave of the charge distribution density, is neutrino.
Since the antineutrino energy is interacting with an electron to increase the electron frequency up to
@, = 0w, , then energy of electron, previously compressed to a resonance frequency with proton, is

g = mpleo,\V, +V.)Il4=1'plc@dV, 14=0, V, =V2(64/105)b>.

e’ Ee

<V,bsin(20)sin &, /2, -27<E =w,-¢<0. (3.20)

After establishing the resonance frequencies of electron and proton, the formation of neutron begins
in the process of electron and proton compression. It is natural to assume that the @ angle-dependent
components of the radial oscillating perturbations of the ether density in both parts of the neutron are
identical and equal to the average value (half-sum) of these components inside electron and proton, i.e.

V.(0)=V,(a+sin€+(c,/2+c,/2)sin30).

This assumption means that the proton energy is consumed by the compression of the electron until
the # angle-dependent components coincide. In this case, the frequencies of the perturbation waves of
the ether density in both parts of the neutron must be in the resonance ratio, i.e. their ratio should be a
good rational, and preferably an integer number k=&, /@, =r,/7,. Parameters l,m,n,k will be

defined below in the section 3.3.

3.2.2. The charge and magnetic moment of neutron. The charge of neutron as the sum of the charges
of compressed proton and electron is obviously zero, since

71'271'};) 7270,

7 : . : : cV pcV

g = j j j A%, (@sin€, / 2 sind drdE, 6~ j j j 24y (@sin€ /2)r” sinfdrdf, do=L0h _Poch g

000 000 2 2
The magnetic moment of the neutron is calculated as the sum of the magnetic moments of the
compressed proton and electron:

7270 _ 727
pm:;c ! l ! Y%y, @)sin€ /@ rsitrsindrsinf drd, deé ! ! ! A% @)siné | Dayrsinrsinr sinfdrdE, 6

o ) :
ALy ALy Py G, v, =[v@sides
3 ke 3 0
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We write the magnetic moment of the neutron in terms of nuclear magneton

V 2 €+P V4 n +
A 1)= L1 ypdx 3 Gy, @ {ﬂ:(l Lpm, ; (626)) ), da 4,

Prn= K8 3r 2 2 K or

And, since r,/r,=o,/ @, =(r,/r,)/(,/r,)=1/m, then the value of the magnetic moment of

neutron in units of a nuclear magneton is:
1.32a (e, +¢,) | 4a
B, = { (1—*)(7 —6”)}/(”+1)- (3.2D)

3.2.3. Energy and mass of neutron. We calculate the neutron energy as the sum of the energies of
compressed proton and compressed electron. First, we calculate the work done by the fields of the

compressed proton and electron over the charges moving in them:

T 2xr,

At)=— j [[ Py, (0) ((osm((a)t 0)/2))’sin’ Odrd pd6 = ;ﬂnga)zr sin®(@, t/12)V,, ,
000
7r2ﬂ’p T
A== j (|4 ag\f(e)—(gasm(@t —@)12)Vsint OdrdpdO= fg?af?pxgnsirf@r/z), V,, = [V(@siri 6ae

Averaging the expressions obtained over time for a period, we find the energy &€, and mass m , of the
neutron in the form
e, = 1 pc(@,+w,)V,, 4= pic(k+1V, @, 14, m,=¢,/c,
where
4 3ar 16 32 arm (c,+c,) 208 c,

V., =V — (At — =Vid. 3.22
{3 4 15(35 4) 2 315( 2)} o (3.2

3.3 .Comparison with experimental data
Since c,=1/3, then from the formula (3.12) we find the value of the magnetic moment of proton:

B, =8m/9=2.79253, which differs from the experimentally determined value 3, = 2.7928 by less
than 0.01%. The value of ¢, is found from (3.17). Then for a =1/7 we find the value of the magnetic
moment of electron: f =-2.0058, which differs from the experimentally determined value
B, =-2.0023 ([9], p.126) by less than 0.17%

Further, since the energy (mass) of neutron is equal to the sum of energies (masses) of proton and
electron which is compressed in J times, then

PRck+ WV, @ /4=PRck+ WV, m@ 14=¢ +& =R+, @ /4 = (k+Dmd,=(+)d, (323

We now define the parameters: k=4, m=682 =726, méd=n=17251/m="726/682=33/31. Then
from the formulas (3.18), (3.21)-(3.23) we find

S=n/m=1725682~2.529326 d, =1.031550% d =(k+Dm/(l+1)d, =4.8384949
m, =15m, ~183629m, (€, ~183629¢,) =938342MeV; m, = (I +1)dm, ~183882m, =~939.635MeV;

m, —m, =8m,~2.529326m; f3,=—1.7993895r,/r, =—1.9154 a=(4a/z+1)*/(47°d)=0.0073128

13
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Table 1. Comparison the values of energies and magnetic moments of basic structural units of matter

Value Experiment  Calculation by ether Inaccuracy
Magnetic moments p(‘H) 2.7927 2.792526 0.01%
(in Bohr and nuclear e -2.0023 -2.0058 0.17%
magnetons) n -1.9131 -1.9154 0.13%

Internal energy p(‘H) 938.272046 938.342 0.0075%

(MeV) e 0.5109989461 0.5109989461 0%
n 939. 565379 939.635 0.0075%
Fine structure constant (o) 0.00729735 0.0073128 0.2%

4. Conclusion

In this paper, based on the ether equations derived from common sense and the laws of classical
mechanics, a generalized nonlinear system of Maxwell-Lorentz equations invariant under Galileo
transformations is derived, ethereal mathematical models of electron, proton and neutron are
constructed, reasonable definitions are given and formulas are derived for their charges, energies,
masses and magnetic moments, the numerical values of which almost exactly coincide with the
experimental so-called "anomalous" values. Representations for the Planck constant and the fine
structure constant through the ether parameters and the mechanism of particle and antiparticle creation
from a photon of double energy, and the particle annihilation mechanism are obtained.
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