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Foreword

An analysis of the results obtained in the DM theory, which were cenesidn the
previous Lectures, shows the advantage of the given theory. The latter led us to numerous
discoveries. For this reason, we can say that we went on the right way in our understanding
the regularities of nature, the structure of madfgace. Tts way is different in principle from
usually accepted in physics.

Continuing consideration of the DM theory, we will turn now in these Lectures to those
basic phenomena, which influenced on the creation of quantum electrodynamicsi (QED)
key theory ofmodern physic§he noncontradictory and logically irreproachable description
of these phenomena in the framework of the DM repeatedly reaffirms rightfulness of our
relation towardrejection of modern concepts and theories, including QED, based on the
Stardard Model (SM).

The Dynamic Model is not a casual invention or a fruit of imagination. This model
(theory) naturally originates from a new approach in physics based on dialectics. Dialectical
philosophical system with its logic supersedes Aristoteliaih & formal logic of limited
possibilities dominated all the time in physics.

This is well known that correct statement of a problem is half of the success to get a right
solution. Obviously, for this reason, the Dynamic Model has turned out such efficgen
solutions gave rise the domino effect in physics: a chain reaction occurred when a
fundamental change of our view on elementary particles structure caused the discovery of
new fundamental parameters, which in turn fech change of basic notionshigh then
resulted in another changetb&accepted theories, and so on in linear sequence.

It should be repeated and stressed especially that Dynamic Model of Elementary
Particles has revealed one of the great mysteries: whgpbedc (equal to the spl of
light), which is in the famous formul& = m,c?, plays the fundamental role for the internal

energyE of aquiescenparticle. An answer is very simply to be found, if we only will rest on
the DM.
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Namely, the speedis the innate pneerty of elementary particles, being the basis speed
of their wave exchange (interaction) with ambient at the subatomic, atomic and gravitational
levels, both in rest and motion. Therewith, is the associated mass oparticle,quiescent
as a whole. Aaardingly, E is the energy of wave exchange of matipacetime of an
elementary particle at the levels; or intrinsic dynamic energy of the particle which is regarded
as a pulsating microobject of the Universe.

In this Volume, we will analyze a series detknown phenomena (solved by the SM),
reconsidering them on the basis of the DM theory, and present the solutions for those
physical phenomena, which argaccessibldor solutions in the framework of the modern
physics theories. With this, we have in chiprimarily the key theories of modern physics,
guantum mechanics (QM) and quantum electrodynamics (QED).
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Lecture 1

The Hydrogen Atom in View of the DM

1. Introduction

The hydrogen atonrepresentsa simplestbinary protonelectran system According to
the Dynamic Model (DM), which is the wave theorypf micro objects of atomic and
subatomic level§l-5], the hydrogen atons the wave system of the longitudiraansversal
structure It is a stablewave formation othe binary spheral-cylindrical wave field. Wave
exchangecontinuouslyis going on letween thdongitudinal (spherica) wave field of the
proton andransversalcylindrical) wave field of the orbiting electron

It makes sense to recall in this Lecture again that theuS&4$ the notion oéxchange
instead ofinteractionbecause of the following significant featurébe notionof exchanges
stipulated by the wave structure andtha ve behavi or of .Thshotoment ar )
embraces both thdynamic equilibriumo f el e mentvath the ampientvdve c | e s
field, at rest and motionandtheir wave interactionsvith otherparticles andbjects.Thus,
the notion ofexchangels a more appropriate notion from the point of view of a specific
behavior of elementarparticles regarded as the wave formation&ve exchangetakes
place at the fundamental frequendgherent in theatomic and subatomic levelsf the
Universe, which, as has been repeatedly shown earlier, is in the exafrequency wave band and

equal tow, =e/m, =1.869161968 10° s* [5].

Thus, according tothe dynamic model, théd-atom representsa conjugate paired
dynamic system with the central spherical microobjprtton having an internastructure
(which will not be considered here, npand theorbiting electron. Both proton and electron
are in a dynamic equilibrium between themselves and environment through the wave process
of the frequencyw.. The spherical wave field of the protos closely coupled with the
cylindrical wave field of the orbiting electroand, in arelatively less degree, with the
ambient fieldspace.Longitudinal oscillationso f the protonds wave st
direcion provide itsexchange ifteractior) with the electron and environment. In other
words, in the hydrogen atonit takes place the mutual overlapping (bonding) of the two

8
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fields: the spherical wave field of the proton and the cylindrical wave field of rihieng
electron, and their merginproughout the hydrogen atom. It is the necessary condition for
the existence of the entirely balancedtegs which is the hydrogen atom

The protorelectron systenfH-atom) is stable and neutrbkecausenside theH-atom and
between theH-atom as a whole and the aieit field of matterspacetime the persistent
dynamic equilibrium exchangeakes placeUnder ionization, the dynamic equilibrium inside
the Hatomand between thel-atom and the ambient fielgpace is broke In this caseH-
atom, asH™-ion (proton), is regarded as a charged particle with the charge equal, in value, to
the electron charge, but with the opposite sign. Thus, the value of the charge gives the correct
amplitude measure of violation of dynamiauédprium. An uncompensated exchange of the
field of proton because of the lost of tledectron, exhibits itself in ionized-atom H*-ion)
as exafrequency exchange of the proton directly with the ambientsfiaktk at the
fundamental frequencye. Thatallows ascribing the positive charge to tH&ion, equal in
value to the electron charge.

The stable states of thé¢-atom form, in the exafrequency wave field, gpectrum of
dynamically stationary stategdefined by characteristic values ofgaments 6 Bessel
functions [6, T) and generate theackground spectrum of zero level radiatr@sponding, as
it turned out, to the blaekody radiation of approximately 2. K3temperaturg¢8, 9].

We will show belowthe derivation of the both aforementioned $peas simple and
clear as possibld=or this aim, we will lay stress mainly on the wave motion of the electron
along the orbit taking into account that one vadive of the fundamental tone of the electron
is placed on the Bohr first orbit (it follows frothe strict solution of the wave equation,
which is described by the Bessel wave function of the ogld, ). But at first let us to

present essential energy relations originated fronthibery of thedynamical model of thel-
atom, which are necessary for further consideration.

Thus, the hydrogen atom is a simplest paired centrally symmetric pelatcinon
system. According to the DM, the hydrogen atom is also a pure wave dynamic formation. It
means that a proton, just like atearon or any elementary particle, is in a state of
continuous dynamic exchange (equilibrium) with environment through the wave process of
the definite unchanged fundamental frequendyecalling a micropulsar).

From the above definition it follows that elementary particles of the Dynamic Model,
being unceasingly pulsating microobjects, can be regarded as unexhausted sources of the so
called zero point eneragcyuu(moh e iennetrigey lod n gfucg
physics).

Longitudinaloscillations of thesphericalwave shell of the proton provide an interaction
in radial direction (more correctlygxchangeof matterspace and motierest) with the
surrounding fieldspace and witlthe orbiting electron. The orbital motion of the electron is
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associated with the transverseylindrical wave field. Therefore, the common three
dimensional wave equation,

pE- LWE_o (1)

is valid for both cases. Both dynamic constitseot the protorelectron system have to be
described, respectively, Bphericalandcylindrical wave functions.

We will show now the derivation of the energpectrum ofthe H-atom, being in
equilibrium with the wave fielgpace of the Universegstingon thewave equation (1) and
on fundamental notionsf the DM. The derivation of théackground radiaticabsorption
spectrum of théd-atomwill be considered in the next Lecture.

2. Derivation of energy states

Spherical and cylindrical wave functions sa&fying the wave equation (1) have,
respectively, the following form:

¥ = B (KN)Q, (D) RW), )

and

¥= (k1 EK,2)E, G YRw). ©)

The longitudinal and transversal components of the spheriegylindrical field are
described ovespherical (spatial coordinates, q,j ) and cylindrical (spatial coordinates

r,z] ) realizations of the wave equation (1), which comes in both cases to one time
eguation and three spatial equations.

According to the solutions of ,lelectron transitions in atoms depend on the structure of
feasible atomic radial shells, e., on radial solutions (functions) of the equation. Radial
components,ﬁ(kr) and I’%(k,r), of spherical and cylindrical functisn(2) and (3),
respectively, are uniquely determined by the general structure of the following radial
eqguations:

ZF'% o

+ar L 10+ =0, (4)
and
2k 1 df & m? s
den? Krdten) & k0o ©
wherer =kr.

In the central spherical wave fidlof the hydrogen atom, amplitude of radial oscillations
of the spherical shell of the proton, originated from solutions of (4) [3], has the form,

10
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A= 250D, ©

where
&) =203, (0)° 1Y, , (k) ©
k=w/c. (8)

Here J(kr) and Y(kr) are Bessel functionsy is the oscillation frequency of pulsating
spheri cal shell of the proton equal to the
and @omic levels [5].

Zeros and extrema of the Bessel cylindrical functiods, (kr) and N,,,(kr) (or

1
+1
I2

Y,.(kr)), are designated, correspondingly, ajﬁé)‘s, Yiesys: j(i|+;),s, and iz s

Analogously, zeros and extrema of the Bessel spherical functions are designated as
a,= j(|+i),s’ b= Yoesys s and bjs [6]. All the details concernip the solution of the

wave equation (1) can be found, in particular, in [3, 10, 11].

The amplitude energy of the pulsating shell takes the following form

2 A2 20 n 2 2 A2

MeW"Agpn — mpw” 3 A = 2 Myc A° - 2
E = = k = k s 9
sph > > 0’5 rg |ﬁ( r)| or 2 |ﬁ( r)| ( )

where m, is the proton masg\ is the constantqual to the oscillation amplitude at the sphere
of the wave radiusKr=1). Let k=7, and ki, =z, where z ; and z, are zeros of

Bessel functions],,, (kr), then the following relation between radial shells is valid:

4z,.0

ro=r,8=Q. (20)
"%, 0

The subscript indicates the order of Bessel functions anthe number of the root. The

last defines the number of the radial shell. ZeroBexsel functions define the radial shells
with zero values of radial displacements (oscillations),the shells of stationary states.

In the cylindrical wave field the energyE.,,, as the sum of energies of two mutually

cyl»
perpendicudr potentiakinetic oscillations of the orbiting electron, is equal (in the simplest
case) to

° 2
aa Q
Ecyl = meu2 = rneWZ'D%ZyI = rnewzag Kr 9 = 2pmeUA:y|n ) (11)

11
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wherem, is the mass of the electran; s t he radi us of its orbit;

oscillations vith the amplitude

Ay = I (12)

and u=wA,, is the amplitude velocity of the oscillations.

Becausek = v_v’ Eq. (11) reduces to
c
EcyI =hn, (13)

2
whereh = m
r

=2pm,uA,, is an elementary action.

If r=r, (the Bohr radius) an#r = V—Vr0 = ﬂ, wherewr, = u, is the Bohr velocity, then
c c

amplitude of oscillationd\, is equal to the Bohr radiugy,, = a -

—=T,.
Jer

Thus, the osdihtion amplitudea at the Bohr orbitr,, has the value

a=r, Y= [ Mo - 452050647 10%cm, (14)
¢ \2pmc

where h=2pm.u,r, =6.6260698L1)3 10 *’erg? s is the Planck constant,

r, =0.529177210@8)2 10° cm, m, =9.1093829310**g and

c=2.99792458 10°cnB s*.

Since the sady equilibrium exchange (interaction) between spherical and cylindrical
fields in the hydrogen atom takes place invariably, the equality

E I:]Esph (15)

cyl =

is always valid. Hence, with allowance for (9), (10) and (13), the fatigwguation is valid

e = m,c2 A ‘?‘ae{Ep(krm)\zzﬁ,1 _ ‘ﬁ(krn)‘zzgllg
I 2

.. (16)
2rZ é% o z, §
or
o 2 - 2 ~
1_meA GEKn) 7, &k Z,8 (162)
| hrl & Z, zz, 8
(; ’ ' -

12
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Thus, we have arrived at the spectral formula of the hydrogen atom presented in an
comprehensive expanded form unknown yet, unfortunately, for majority o$iqutg
(although it was published for the first time in 1996 [1, Vol.2§), in the form where instead
of quantum numbens andn are roots of Bessel functioigight radial solutions. Therefore,
we should regard the resulting form of the solutiorpregsed by the rootx, as a truly
correct mathematical presentation of the spectral formula. In essence, Eq. (16) is the
generalizedspectralformula, it embraces all the elementary optical atomic spectra [3].

For example, ap=0=0, zeros of Bessel fations J ,,(z,,) are equal toz,s =sp [6]

and

& (kr,)|” =1. (17)

Under this condition, Eq. (16) is transformed into a skalbwn elementary spectral
formula for the hydrogen atom:

1 a1 14
—= R%—Z - —28, (18)
I cm® n°+
wheremandn are integers, and
2
2hr;
is the Rydberg constarA graph of the electron tngitions inH-atomis presengdin Fig. 1.
Taking into account in (19) tharR:L =1096775833cm*, we find thevalue
(1+m,/my)
of the oscillation amplitudé at the sphere of the wave radius<7, in this casekr =1):
A=r, /%Q =9.0093578400*° cm. (20)
c

Assuming in the formula (6) thdtr is equal to the first extremum of the spherical
function of the zero order, unequal to zero,

kr = a4, =4.4934094¢, (21)
the firstmaximal amplitude of radial oscillatiorgets the value

(A)= ae\/l_ig’ké =1.4177604100°% cm, (22)

Qo

O
-

The center of mass of the proton, performing such oscillationsis adynamic spherical
volume with the radius equal to the amplitude of the oscillations (22) and this volume can be
regarded as a nucleus of the proton.

13
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Fig. 1. A two-dimensionalgraph of electron transitions iH-atom corresponding to the
particula solutions (18).

3. An analysis of the solution

The zeros of Bessel functions define taveshells with zero values dlfie solutions of

the wave equation (1),e., the shells withzero radial displacements at the level of the
subatomic field of mattespacetime.

In dialectics, the extremdsaxima and minimaand zeros of the physical probability
described by the wave equation (&je signifcant in an equal degree. Zero values of the
wave spherical field of probability define the radial shells erbzprobability, on which the
radial displacements (radial oscillations) are absent. Naturally, they are the shells of
stationary states. Thus, zero probability reflects solely the absence of radial displacements.

14
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Onthe contrary, shells of extremvaluesof the wave field of probability define domains
of more intensive radial displacements and, accordingly, these shells describe nonstationary
(unstable) states.

Thus, he sense of the extremes and zeros of the wave field of probability in dialectics is
determined by the concrete nature of @pdmenon or an objeat question.To the point, he
guantum mechanics formalism, accentuating atterjtisnto maximaof the wave function
squared, is unable to describe qualitative peculiarities dbapilistic pracesseq12-14.

About the latter we will speak in the following Lectures of Vol. 4.

If we will assume that the Rydberg constél®) is the constant also for themain of
the wave shell of the fundamental raditig, then the constar§20) in this domain will have

the following value

A =7, /%‘ =2.73139637&0 ** cm. (23

This quantity is at the level of the fundamental quanairmeasuresD = 2plig e [15] (see
Vol.1, L.7), and it is the characteristic amplitude of oscillationen the wave sphere

(2, =kr=1).

In the cylindrical field, amplitude of the rate of oscillations is defined by the expression

_wa
= (249)

Along with exchange of energy between the prot@masiy and the electron
(superstruture) in the hydrogen atonproviding the stable stateof such a binary proten
electron systemif takes place alsexchangeof the system as a who(éhe hydrogen atom)
with the surrounding field of space of matt&or this reasonthe equation of exchge
should be presented as

E, =DE, +dE, (25

where ¢E takes into accourgxchangeof the protorelectron system (hydrogen atom) with
environment

Thus, the equation of exchange takes the form

ae? (kr )z%, e%(kr)z%,
hn:Rmp( 2m) p,1 q( 2n) q,19+OE. (26)
® 7z ya 0

Energetic transitionsn the hydrogen atonoccur during an extremely short time.
Therefore, the terndE is a very small oneand it was not taken into account at thedgion

15
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of spectral formulal6a). The @ntributionof the ¢ energy is reflected in the fine structure
of spectral line®f radiation and absorption (we will consider this issue in the next Lecture)

Thetransitional process ruramost instantly and, therefore, it is perceived dsserete
jump (change) of energy. Undoubtey an electromproton system passes through all
intermediate energetic states, but the expent detects only the already terminal states of
restmotion.

The radiation under transition fromn highetlying (exited) energystate intoa lower-
lying energy statés accompanied with an appearance of the wave of exchange; its frequency
is determined by the equation of exchan@®)( This wave relates to the subatomic level of
restmotion of matteispacetime. It embraes a vast world of particles laying beyond the
experimental possibilities afhodern physicdor their detecting An integral value of the
energyrelated with such a wave is equal, accordin@®), (to hn.

Through the theory of blaeltody radiation, M. Rnck put forwarda quite correct
hypothesis that the radiation and absorption occur by the quantihergyehs, which were
called energy quantd&ecall thath =2pmyu,r, is the orbital moment of momentum of the

electron in the hydrogen atom mogimalong the orbit of the Bohr radiug with the Bohr
speedvo.

Einstein, formally approaching this problem and not troubling himself with a serious
analysis, supposed a veryngilified mechanical model of radiation (absorption). According
to his model, irthe transitions of atoms from one state into another, a quantum othdby
aphoton is radiatedBy Einstein,the photormoves into armpty spacwith the speed and
has wave properties.

Thus, a wave of radiation (absorption) was presented irfiothe of mystic quanta of
energy. The quantum (photon), in accordance
in motion with the speecc and has therefore,the zero rest massn, =0. Moreover, it
appears instantly, regardlessatifthe laws of naturei.e., photonis formed with the infinite
speed.

This is the total negation of transient processes, without which anrappeaand the
formation of new states of objects of mat$pacetime is imposkle. The transient process is
the inalienable attributef any change of any state inatdre and it cannot happen with
infinite speed and with an infinite gradiefort hi s and ot her reasons,
onthelight quantaphotons)has no scientific justifiion.

Some prperties of an electron on the first Bohr orbitkfatom wereascribed to the
mystic photon In particular, it concerns thmoment of momentu(the radial actionor sc
calledP | a n c k 9 squahtoZ=imguyr,, whereu, andr, are the prameters of the first

Bohr orbithaving no right relation to the wave of exchange.

16
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As was showrearlier, therest mas®f any particle of the microworldoes not exisfThe
socalledi n mo d e r nrestp masssis, ackiallyfi associated (dynamic) ansl the
parameter, characterizing tlveave exchange of mattespacetime with the surroundings
wave field-space(see Vol. 2, L.2) If the associatedii r 6 sas® is equal to zeras it is
ascribed to photon, it means thghoton isanimaginary (mysticobjectbecause it does not
existin reality. All it should be understood that it is nonsense to speak abwrgy of
masslessbjects

Looking ahead, we should say that according to the-sbdkl (moleculdike) atomic
model & atoms are sphericaholeculelike formations ofH-atomsto which we refer proton,
neutron, and hydrogen atonWith that, coupled H-atoms being the congtients of
complicated atoms, and locatéd the nucleon nodes of the atorflsy two Hatoms pe
node),keep their relative individualityit means that the formul2) for the hydrogen atom
is also valid for any atom (element) of thee n d e | Per@dicd able and energystates of
atomsare described by a whole spectrunit@roots of Bessel furiions that is confirmed by
approximate calcations at dE =0, carried out by the authors of [3] and presented there

By virtue of a definite correlatioand, hence, impacf H-atoms located in neighboring
nodes of the same atown e&h other, quantitative parameters of atomic speaftdifferent
atoms do not coincide with the spectrum of the individual (isolated) hydrogen atom, they are
some different. But qualitatively all the spectra of different atoms are similar [3] because
hydrogen atoms, constituents of the atoms, located in the atomic nucleon nodes are
responsible for emission and absorption of energy by all atoms.

Thus, as follows fronsolutions of the wave equation (Huantumnumbers of optical
terms of 6) are actuallyroots of the Bessel functior(she latterwere long ago calculated
and published by British Roy&ociety [6]). These rootsbeingthe direct radial solutions,
give a rightstructureof the spectralformula filled in such a case of a more comprehensive
content.

4. Other specific features of the protorelectron system

Let us look at the system from the following sittés not so difficult to imagineéhat H-
atom i s a systmeuntiornd twd padicleaa pfo®wn add its satellitean
electron Fig. 2). What follows from this?

Thesystem ofH-atom is characterized by absolute parameters of the digpasr. and
rorb, @and speedsy, and v, and by the relative parameters,and v, (Fig. 2a). Because
M r. =mr,,, the absolute monméa of theH-atom (or the proton) and the electron will be
related as

M pup = rneuorb ) (27)

17
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The relative speed of their motion is defined by the Bohr speed

Uy = Uy, +U,. (28)
Uorb " Mp
orb f
M. e orb - O m
p ’ e U > v
] © N B LCO—
—— Lo
Up 0 v, kme
a) b) )

Fig. 2. TheH-atom system.

On the lasis of the aboveelationships, the speed of electron motion relatively to the
center of masses can be presented as

(29)

Accordingly, the absolute momenta will be equal to the relative momentum of the
system with the relate massnand reétive speedo:

M, m
Mpupzrneuorb:Mpp_'_n]euO:m'IO’ (30)
where
M
m=_P ot (31)
Mp+me

is the relative mass d¢f-atom. Such a value of the relative mass is stipulated for the parallel
connection of massed, andm, their absolute rotary motion is rditionally shown in Fig.

2b in the form of circles with arcs. Under such a parzonnection, the law of addition of
inverse masses (analogous to the law oftamdof resistors in electric circuits valid:

t_t1,1 32)
m M, m

As follows from the equation3(), the relative (reduced or resulting) masd$edtomis
presented in the following form

m=_— " (33)
1+m, /M,

18
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The resulting mass defines the Rydberg constaHtatom:

R

= =1096775831cm’. (34)
1+m,/M,

R,

For completeness of the picture, it makes sense at the end of this Lecture to remind the
data presented earlier in Lecture 2 of Vol. 2 concerning the geometrical relations between
wave shells of an electron and a proton in the hydrogen atom regardgzhiasdaproton
electron system.

Thehydrogen atomsia coupled system @afprotonand arelectronsatelliteof the mass
m, and m,, respectivelyThedisplacement of the proton relatito the center of mass of the

system(see Fig. 2)s
rc = & r.Orb ’ (35)

wherer,,, is theradiusof the electrororbit relativeto the centeof massof thesystem being
in the stationary state.

Electron'’s 3
wave shell Y

Fig. 3. Geometrical relations in a coupled dynanystemi theelectronproton

The distance between the centers of the masses of the proton and éleetBohr radius) is
fo =1+l = oy (L mﬂ) =5.2917721092 10 °cm. (36)
p

The radius of the electron wave sphere, the electron radius (see (22), L. 2), has the value
of r, =0.417052597 10 °cm. Thereforediametrically opposite points of the electron sphere
aredisposed from the center of the mass offteonat the distance@=ig. 3),
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rL=r,-r,=487471912 10 °cm (37
and
r, =r, +r,=5708824706 10 °cm, (39

The radus of the proton shell ((27) in L.2,),

r, =5.28421703 10" °cm,

is approximately equal to the Bohr radigg36), r, © r,. This means thahe electrorwave

sphere is immersed approximately by hdlf, =0.40972308 10° cm) in the protonwave
sphere (atmosphere and moving in it with the speedu,=ac, and the other half

(Dr, =0.424607676 10°° cm) of the electron sphere is raised over the proton atmosphere. In
this sense, the paired proton and electron can compare wittatiet jupiterand itsGreat

Red Spot- a vortex (which is larger than the Eartijoving inJupite6 s at mospher e
partly rising over itThisvortexis stable and may bea permanent feature of the planet.

5. Conclusion

The H-atom represents a paired dynamic system of egpdserical suicture with the
orbiting electrorsatellite. The spherical corapent (ionizedH-atom, proton) relates to the
spherical wave fieldf exchange (interaction). The electrsatellite (its motion) relates to
the cylindrical wave fieldof exchange. The spherldéeld is a field of contents (the basis of
H-atom) and the cylindecal field is a field of the form (the superstructure Hatom).
Accordingly, the general wave equation (1) in spherical and cylindrical coordinates must be
valid for the description ofne hydrogen atom [3]. Solutions of the equation, including in
particular presented in this Lecture, have proven this supposition. Recall that the latter, along
with the dialectical logic, was accepted by the authors of [3] as a main postulate of the Wave
Model.

Taking into account theorbital (circular) motion of theelectronwave where the
electronparticle is regarded athe node of the wave orpthe generalized formula of optical
spectraof the hydrogen atorwas obtainedn result of the solution ofl). It was realizedor
the first timein physics.Note also that this result originates uniquely and unambiguously
only from the Wave Model.

As we already know, in view of the DM, both constituents of the hydrogen atom are the
vortical formations in mattespace from the mateapace itself. A trajectory of the electron
vortex, orbiting around of the proterortex with the speedq (the first Bohr speed),
circumscribes a vortical torus immersed by half (see Fig. 3) in the wave atmosphere (shell) of
the probnvortex,closely encompassing the proton around.
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Lecture 2

Dynamic Peculiarities of the Hatom System

1. Introduction

In the framework ofthe DM, the wave approach allows derivation of an elementary
optical spectrum (see (18), L.1) by the different ways. We will show this with an example of
the simplest variant of the derivatiornieh is different from that one already considered. But
before embarking on this, we intend to give in this Lecture yet more information
characterizing the hydrogen atom as the dynamic wave system. Accordingly, we supplement
the data already presented in L with other data, which are also the effect of the wave
structure and behavior of elementary particles joined in the dynamic geetcinon system
In particular, we intend to show the specific fundamental relations existed between
characteristic paraeters of spherical and cylindrical components in the pretectron
system. These parameters are amplitudes of the velocities, the wave action, potential and
kinetic energies at circular motierest of the electron, and probabilities of energy states in
the system.

2. Fundamental relations in the proton-electron system

The hydrogen atom is a classical exampletled system ofthe binary spherical
cylindrical field. In the spherical subfield possible amplitudes othe velocities of
microobjectsaredefinal by the formula

u=—, (1)

wheregs is the amplitude of velocity of the spherical field, corresponding to the condition
kr=1; k :? :$ is the wave number corresponding to the fundamental frequengy,

2] of the field of exchange the constantguantity.
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The expression (1) is theffect of constancy of the energy flow in the elementary
spherical field which is described by the cylindrical functions of the oggleHowever, it is

approximately valid also for sphical fields, which are described by the spherical functions
of higher orders, under the cohdn kr > = [3].

If ro is the radius of the first stationary shell ajpds the velocity orthe shell then, at
the constank, we have the following relations for the radii and velocitieshefstationary
shells:

r=r,n, u =Y (2)

n
In an elementary spherical fielay is an ineger.It is inherent inthe homogeneous spherical
field. The distance between shells, in such a field, is constant and egaahsoa result, we
arrive at the important conclusion that the spherical fieldhe elementary action ishe

constant

Z=mur = meﬁ r,N = MU,r, = const. (3)
n

In the homogeneousylindrical subfield of theH-atom, the velocity is efined by the
formula

N 4)

Becausk is the constant, we obtain the following relations for the stationary shells:

- = Yo
r=ryn, =T (5)

The formulas(4) and (5) are approximately valid for the hetgmeous cylindrical fields
under the conditiorkr > .

According to the theory of circular motion [3, 4], tkeergetic measures of rest and
motion are presented by the opposite, in sign, kinetic and potential energies equal in value.
Because any insignificant part of an arbitrary trajectory is equivalent to a small part of a
circumference, any wave motion of arbirary microparticle (and, in an equal degree, a
micro and megaobiject) is characterized by the kinetic and potential energies also equal in
value and opposite in sign:

2 iu);  mu?
E, =0k, g, = Ws _ My )
2 T2 2

Because an insigndart part of an arbitrary trajectory is equivalent to a small part of a
straight line,any wave motionf an arbitrary microparticle (and, in an equal degree, a macro
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and megaobjeci} characterized by the kinetic and potential energiss equal in valuand
opposite in sign. Therefore, the total poterkialetic energy of any object in the Universe is
equal to zero:

E=E +E, =0, (7)
and its amplitude@alueis equal to the difference of kinetic and potential energies:
E.=E - E, =mu’. (8)

p

Thus, because the circular motion is the sum of two mutually perpendicular petential
kinetic waves, the amplitude energy of an orbiting electron is

CmwtA? . WA mAuU

E=mu’ =mw’A’ « Cwior w=ZWw. (9)
whereA is amplitude of théraveling wave Let usrewrite @) as
E:Zewzhen=%, (10
wherel , is the electron wave dfie H-atom space,
7 = MAU and h, = 2PMAU (11)

r r

are theradial andazimuth electron actionsespectively.

In the s@ce of the stationary field standing wavesve have the similar relations:

2 =mazu

e

_ 2pma’u
r ¢ ro

and h

(12

wherea = 2A is amplitude of the standing wave.

On the other hand, the electron isarspheical field of the H-atom, where its action
mur =Z is theconstantvalue. Hence, at =r,, we havea=r,,u =u, and

Z,=mMuUgl,. (13

, Uy .
Under the perturbations, the waverato space of the wave frequenmy=7—° induces

e

outside the atomic space the external waves of the same frequency, but with theaspmked
wavelengtH , so that
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Uo

C
w=—=—. 14
=3 (14)
Therefore, the electron energy can be presented also as
E:zew:henzgz_(%l)hc, (15
where h, = 2pmu,r, is the action of the electron (atementary wave action
h =4pmyu,r, is thewave action of the wave of the fundamental to¥iih that, the
el ectronds wave energy 1 s equal its kinetic
2
E=Zw=mu,r,w=murw= MUMWor, - MY (16)

2 2

is the circular wave frequency of the fundamental tone vagfglis the

orb

1
where w= EW

circular frequency of el ectr ognwgy, theeelatioh ut i on
U,l, = ur is the effect of the constancy of the energy flow in the elementary spherical field

or the constancy of the elementary wave actram = Z.

Thus, the energy of overtonas (see 4) and Q)) is
e=mu’ = mu,wa,n = Zwn = hnn. (17)

In such a case, for the Bohr orbit, the following ratio (for the total energy) is valid:
— ==, (18)

where u, is the most probable spee@, is the most probable quantum of energy,

h=2pmyu,r, is the Planck azimuth wave action, aﬂ“idz%s is the most probable relative

energy (theperatar®)sol ut eo tem

The probabilityof energy statewar e descri bed by the approxi:

hnn

2
w=Cexpl- 1) =Cexpt ) = Cexpl 10,
u e kT

S S

(19

Hence, according t&q. (18), the mean value of excitation energy (of a shethefH-atom)
is
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a nexp(- nhn/kT)

(e,) = a.l.hnnDWn = hn =2 _ hn - 20
a Dw, 3 exp(- nhn/kT) exp(hn/kT)- 1

n=0

3. Elementary optical spectrunt Rydberg constant

An elementary optical spectrum (see (18), L.1), following from the generalized
(universal) spectral formula ((16a), L. 1) as its particular case, can be obtained in the
framework of the wave approach by atheays. This justifies in favor of the validity of the
wave concepts applied to elementary particles and atamsn favor of the DM.

Let us assume that the electron orbit is in the plaré®. Because thelectron is the
node of the wae orbit hence, the boundary orbital conditions at the instan® must
express the equality to zero of potential azimuth displacements in the node during one
revolution B]:

Ree 44| =Reg'4o| =Q, (21)

j=0 j=2p

These conditions are reatia for the traveling electron wave in the positive directioe.d,
j o =p/2.In such a casé;-function of the electron takes the form

ei(wt-kr) () +9) ik (22)
Y, = Ai———¢'Vd gk
& Jkr
The function(22) describes thavave of the fundamental tone of theatonl .. Its

length is equal to the doubled length of the electron orbit of the Bohr radR]s
| = 4pr,. (23)

The wave motion of the fundamental tone occurghe nearest layers of the wave
atmospheref the H-atom, almost at its surface. Thaquilibrium wave interchange of energy
takes place between thé-atom and the surroding field of matterspacetime. However,
under the perturbations, the electron wé&&) can replicate itself in the cosmic wavtthe
same frequency (se&?), L. 8, V. 2:

| =S apr, . (24)
u

0

The inverse quantity of this wave is the Rydberg constant:
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R==-=_—0-=_— (25)

The electron realizes transitions of tHeatom from then-th into m-th energéc state; it
is the wave motion with energy die transition (5). The law of conservation of energy, at
such an extremely fast Aquantumo transition,

E +—=E_. (26)

Taking into account the equati®(2) and ), potential energy of the electron in thgherical
field of theH-atomtakes the values,

= @27
n

2 9 ~
he=g.g,="hgl 18 (29)
I 2 ¢m” n"+
Rewriting the latteywe come to the equation in the more common form:
2 0 -
1_mhbgal 18 (29
| 2hcegm® n°=
where
2
R = MY U, (30
2hc  4pr,Cc

is the Rydberg constanThus, in the strict correspondence with the wave theoryhave
arrived at the elementargpectral formulg29) for the H-atom (see also [5]).

The presented above formula elementary optical spectia a particular case dhe
general drmula of energetic transitions ((16a), L. 1), which follows fréwa strict solutions
presentedn L. 1 (al the details are in [3]).

4. Conclusion

In the framework of the DM, resting on the concept on the wave structure and behavior
of elementary particles and their complex formations (atoms, molecules, etc.), the peculiar
fundamental relations that were falifor the Hatom, as the wave binary protetectron
system, were presented here. In particular, we have considered characteristic dynamic
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parameters of the spherical and cylindrical components of the system. It concerns amplitudes
of the velocities, thevave action, potential and kinegnergies at circular motierest of the
electron, the probability of energy states andntlean value of excitation energy

The derivation of an elementary optical spectrum (29) ((18), L.1) was realized here by
another wa that differs from the one demonstrated in previous Lecture 1.

Thus, taking into account the data presented in L. 1 (and in other Lectures of Vol. 1 and
2), we have learned now yet more information about behavior of the hydrogen atom regarded
as the dynaic wave formation composed of two elementary particles.
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Lecture 3

Microwave Background Radiation
of
Hydrogen Atoms

1. Introduction

Background radiation ofiydrogenatomshas never been and stif hot considereth
modern physicsSuch a strange relation to thisgoitomenon has formed naturally and exists
till now because of the domination of quantum mechanicateqais on the structure of atoms
officially accepted andully formed among scientistfor the long time These cncepts
originate from the Bohr Theorgnd kept its essential featuresmquestionedunfortunately,
hithertoby mainstream physicists adhering to the Standard Madelkccoréncewith one of
theaccepted featureganatom does not emit energy being in equilibritdowever,there are
more than sui€tient reasons to doulthat this established statement (regarded as a sacred
dogma) is true. We will consider this matter here.

We believe that it should not surprise anybdat theH-atom has background radiation.
Similarly as any electraa system atthe macrolevel,an individual (free)H-atom and,
apparently anyH-atoms ofcompositeatonrs (located in atomic nucleon nodes, according to
the shellnodal atomic model)beingelementary electran systens of the atomiclevel, are
characterized byatural background radiative noise caused dgurrent noise of orbiting
electrons

It should be understandable that the microwaaekgroundradiation (MBR)of an
individual H-atomhasextremely small intensity anthereforepbservatiorof the radiatioris
effective juston animmense scale of abundanafeH-atomsthat takes placa cosmic space
Measurement®f the MBR carriedout intensivelyin last decadesn Cosmoswith use of
artificial satellites [1, 2have verified, actuallyand proved these theomi predictionsThe
measurements in cosmos have confirmed thasvalidity of theDynamicModel However,
unfortunatelythe data obtained on the research satellites were used in modern physics and
astrophysics in support of the fantastic idea. Namaky,data of measurements were begun
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treated asn indirect confirmation of thBig Bang hypothesis of the origin of the Universe
The latter was and still the urgent point of natural science.

In this Lecture wewill show that themicrowave background dhation observed in
CosmogqCMB) is none other thatthe zero level (background) radiation of hydrogen atoms
which are the main constituenf the Universe. The MBRf hydrogen atomsaturally
originates from th®ynamicModel ofelementary particles (DMAccording to the latterhe
equilibrium states of théd-atom form, in the exafrequency wave fietat onlythe spectrum
of dynamically stationargnergystates(that was considered in previous Lecture, Eq. (L6a)
but alsogenerate théackground spectruraf zero level radiatiomespondingo the black
body radiation of approximately 2. K3temperature.

According to the DM, exchange of energy between the proton and the orbiting electron in
real conditionsoccurs on the background of oscillatiookthe caiter of mass of the proton
and on the background of exchange with the surrounding wavesfialte of a different
nature. Therefore, the equation of exchange (interaction) is presented generally as

E., =DE,,,+dE ((26), L. 1), wherecE takes into account various perturbations of motion

of the orbiting electron.

The electron in thdwydrogen atom, moving around the proton alongodmit (both in
equilibrium stationary and exited states)nstantlyexchanges the energy with theofon at
the fundamental frequencinherent in the subatomic levele ((33), L. 3, V. 2). This
exchange process between the electron and proton has the dynamically equilibrium character
andruns on the background of the superimposed oscillatory. fild latter is characterized
by a system of radi al standing waves, whi c
dynamically equilibrium state of the atom.

2. The background radiation spectrum:derivation

Thus, the frequency spectrum of the zero level argk must be defined from the
following equation,

= Raa— -

1 _ai1 1 @
n : > —(n+dn)2§’ 1)

which takes into account possible perturbat.

term dn :ﬁ being the relative measure of background pertushatir of the orbital radius
r.0
ro (the Bohr radius) at the level of zero exchange.

The value ofdr is defined by two constituentise., consists of two terms:
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dr =dr, - .. @)

o
The first of them,dr,, takes into account background perturbations of the orbital motion of
an electron regarded as the whole as a piatparticle.
According to the DM, an electron, like a proton or any elementary particle, is a specific
dynamic (sphecal) formation with the radius of its own spherical wave shell
r,=4.17052597 10 *° cm (see (22), L. 2, V. 2), which is approximately in ten times less

than the Bohr radiug. Oscillations of the center of mass of the electron itself, as a whole,
with respet to the center of mass of the hydrogen atom, reduce the effective vadyg of

. ar. @ . . . : .
The second term in (2%—‘98#6, with the minus sign takes into account this circumstance.
Glo~

In the spherical wave field of thieydrogenatom, both quantities,dr, and dr., are
determined, as follows from radial solutions of the wave equation [5], giving us amplitude of

_ A& (kn)
kr

radial oscillations of the spherical sheh, = (see (4) and (6)... 1), by roots of
Bessel functiong, , kr =z, [6], and depend on the value of the consfant

Thus, the termdr, has the form,

Ae,(z,s) A |pz
iy =200 L AP0 (12, vz, ). ®
p.s p.s

The value of the constartin (3) is equal toA=r, 2hR =9.0093578400"° cm (see (20),
| mc

L. 1).

The termdr, has the analogous form,

dr. = Aeem(zm,n) - Ae \/pzm,n

€ ya z 2

m,n m,n

(92(20) + Y2 (201)) - (4)

The constang. in (4) differs fromA entered in (3); it is defined from the analogous formula,

2Rh,
MeC

Ae =Te ®)

wherer, is the theoretical radius of the wave shell of the electron mentioned above (the
electron radius for brevity). It should be recalled that it is determined in the DM from the
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formula of mass of elementary particles ((21), L. 2, VaRjhe coditions thate, =1 and
m=m, =9.10938253110*g.

Accordingly, the quantity entered in (5), equal to
h, =2pmyu,r, =5.222105849 10 *erg 3, (6)

is the orbital action of the electron, analogous to the Planck comstantc aused by el e
proper rotation around its own center of mass with the spegdThe rotation is realized

during the electron orbiting around the proton with the same Bohr speed,
U, =2.18769126%10° cmG ™. (7)
Substituting all quantities in (5), wabtain

A, =1.993326236 10 *cm. (8)

| CB_OI

- re

The final condition concerns the choice of the numerical fac{amultiplied by %—e
C'o

in the case of the root, ; = jj - The matter is that roofg .represent equilibrium kinetic
radial shells, whereagj, ; represent extremes of potential shells [5, 7] exhibited under the
excitation of the hydrogen atom (note thgt, = j;4, j43 = J12,----» Where j, ; are zeros of

Bessel functions characterizing potential shells). Hence, for the exited atom, thedvadulé
be slightly differing from the equilibrium value defined by (2).

We take into account the above circumstance, varying insignificantly ttadlesm
(second) term in (2) by the empirical numerical fadigr Accordingly, the equality (2) takes

now the following subcorrected form:

dr =dr, - b, ~edr,. (9)
Mo

Thus, we have arrived at the following resulting fornmfolach:

{ e,(z 2 | en(z
dn:ﬁ: Z_RhG p( p,S)_ bnr% ZRhe Om( m,n). (10)
o myC Zp,s 1) myC Zm,n

whereR is the Rydberg constant, = 4.17052597 10 *°cm is the radius of the wave shell of
the electron (the electron radius).

On the basis of (1), with all owance for
functions of the zero ordep = q=m=0, characteristic for the proteglectron system in an
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equilibrium state, we arrive at the spectrum of the zero wave perturbati@mbackground
spectrunof the hydrogen atom

3 8
o )
1 1 1 C
TR : goo
a
= G 2Rh £, (Zps) b, e 2R, Ln(Zna) @ 5
ée ¢ myC Zp,s rO2 m,C Zmﬂ 9 9

wheren=1, 2; b, are numerical factors taking into account the fact of an excitation of the
hydrogen atom on the zero level and using by this reason the first unequal to zero roots of
Bessel functions,jj, and ji, (Table 1), corresponding to the extremes of the first potential

radial shells. The results of calculations by the formula (11) under the above conditions are
presented in Tables 2 and 3.

Table 1
The roots of Bessélinctions,z, sand z,,[6], and the numerical factobs
used for the calculations by Eq. (1) 1, 2.

S Zp,s Zm,n bl (n:1)1 2 (b:Z)

1  yo1=0.89357697 vy =2.19714133

2 yo2=3.95767842  y = 2.19714133
joo=3.83170597 | 1.=1.16556119 b;=1.203068949
b,=1.018671584

3 yos=7.08605106  y = 2.19714133
jos=7.01558667 | 18.=1.16556119 b;=1.203068949

b,=1.018671584

Thus, we see that ap=0 the zero of the send kinetic shell isequal to
Z,, = Yo, =3.9576784; hence, from (1) it follows that

| =0.10631%m (12)

The zero level of wave exchange (interaction with environment) is not perceived visually
and integrally characterized by the absol@mperature of zero exchange. It exists as a
standard energetic medium in the Universe where the hydrogen atom is the more abundant
substance of cosmic space.

34



http://shgnkovcomfpdf/Vol.3.DynamicModel2. pdf

The wave (12) is within an extremum of the spectral density of equilibrium cosmic
microwave backgund. The absolute temperature of zero level radiation with this
wavelength is

T= —0'|290 =272774K . (13)

Table 2
The terms, 1/ of the background spectrum (11) of the hydrogen atom;1.

S Zp,s Zm,n bn 1/ pm’l Eq. ) cm T,K Texp, K [2]
(11)

1 Vo1 VY& 41.751724  0.023951  12.10805

2 Yoo y & 9.40602023 0.106315 2.72774 2.728 + 0.002

joo JiB1 by 9.67863723  0.103320 2.80680

3 Yoz Y& 5.240486 0.190822  1.51974
fos j1B81 b, 5.255841 0.190265  1.52419

Tablica 3
The terms, 1/ pf background spectrum (11) of the hydrogen atons; 2.

S Zps  Zmn by 1N em*(11) |,cm T, K

1 Vo1 Y& 5.219748 0.191580  1.5137

2 Yoz Y& 1.1758681 0.850436  0.3410
for  j181 b, 1.211154 0.825659 0.3512

3 Yoz Y& 0.6550701 1.526554  0.18997

joz  J181 by 0.6582849 1.519099 0.1909

The temperature (13) isdoe t o t he temperature of Ar el i
NASA's Cosmic Background Explorer (COBE) satellite to four significant digits
(2.728° 0.002K) [2].

Unfortunately, modern physics erroneously interprets the nature of origination of cosmic
micr owave background. The | atter i s regarded
Big Bang. This hypothesis has turned out to be doubt and subjected last time to close
scrutiny, especially due to the new data obtained also by Hubble Space peléduere are
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many publications on this subject; in particular, in the béBlke Bye Big Bang, Hello
Realityp by William C. Mitchell (2002) [ 8], [
concerning thgroundlessnessf the Big Bang hypothesis (see alSp 10]).

3. The blackbody form of the background radiation

Let us consider the equilibrium radiation in a volume of an arbitrary cavity, which serves
as a model of a Ablack bodyo. We will do it
publicatons on this subject [4, 5]) point of view, following the wave approach accepted in
dialectical physics. In this case, to compute the number of standing waves in the cavity, it is
quite sufficient to compute a number of fundamental oscillations, takingactmunt that one
H-emitter corresponds to every elementary standing wave. This extremely simplest way of
the Planckés | aw derivation is as foll ows:

During the one wave period of the fundamental tone, the electron on the Bohr orbit twice
runs the azimuthrbit (see (23), L. 2), hence, tlieear density of elementary haMfavesn,
placedon Bohr orbits is

1 1

- = — 14
r\II’] | /2 Or r-\H'I p7 ( )

Thevolumetric densitgan be determined from the equality,

1
r-|uol = nxnynz = nI:ign = p373 = ? (15)
and thespectral density by the ratio,
_dn, _24n°
" dn ¢t

n (16)
Because every standing wave is related to lemitter of the mean energgy,) ((20),

L. 2), the spectral density of radiation will be equal to

_38 A hn

p ¢ exphn/kT)-1 (7

u, =n,(e,)

A part of the density of spectral flux of energy,c, through an elementary area of

DS=pr?, along all directions, defines te@ergetic spectral luminositf atomic space:

=uc——=-uc. 18
A uc4pr u,c (18

Hence, we arrive at
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r, =

2/2277 hn (19)

3
D exphn/kT)- 1"

and the integral luminosity (the Stet&oltzmann law) takes the following form:
R =s.T", (20)
where

B 2p4k4
 5¢°n°

(21)

e

3
S,=—S
p

If we introduce thanean spectralemperature coefficient of radiatian(in the capacity
of qualitatively similar states of atoms) and the multiplier

e, =29, (22)
cP~+
then
R =esT". (23

Pl anckds | aw i s a therefqgrepthedactor pim theaboyaiormdilas| i n e ;
has no principal meani ng. I n practice, the
empirical spectral and integral coefficients of radiation. Accordingly, an application of the
law to real systemgor example to the stars, is possible only with essential assumptions.

4. The hyperfine splitting of the ground states: the Lamb Shift

An important proof of the correctness of the background radiation formula (11) and,
hence, of basic features of themlentary particles structure, originated from the DM, are the
values of differences of background energetic states corresponding to Bessel fupjtions

andy,.
As it turned out theéheoreticalvalues obtained fohe (j'02 - Yo,2)n=1 (Table 2) and ({'2 -
Yo.2n =2 (Table 3) terms differences{)g%gcm‘1 [11], coincidewith high precision with the
g -

most accuratexperimentalalues obtained for theSland 25 Lamb shifts in the hydrogen
atom: L,  =817283722) MHz and L, ,, =1057.844629) MHz [12] (Table 4).

The above data is a st rvrtoayparicled of quamumt o t h e
electrodynamics (QED), which were invented initially just to account for thealsed
fianomalous  maig mament of an electron (we will consider this matterthe next
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Lecture) and thesplitting between thground states inthe hydrogenatom, determined in
1947 byW. E. Lamb and R. C. Retherfoahd called latter theamb shift.

Table 4
The frequencygaps,D nbetween the nearest background terms in the hydratgem

n s Termsdifferences @/), cm® D nMHz D gy MHZ [12]

1 2 (o2-Yoodn-1 0.272617 8172.852 8172.837(22)
('0.3- Yo,3)n=1 0.015355 460.3313

2 2 (loz2-YodIn=2 0.0352859  1057.84466 1057.8446(29
('0,3- Yo3n=2 0.0032148  96.37727

Unfortunately, physicists, instead of study the world, have begun by this way
(introducing imaginable&irtual particles) to construct a subjectivietual world. As a result
the theory of quantum electrodynamics, considered now as theagheevemenodf modern
(virtualdo i n essence) physics, has been devel op:¢
well-known opinion of Richard P. Feynmaggarding to this subjectvho is one of the major
creat or s orhe thedryeof gdim ele&trodynamics describes Nature as absurd
from the point ofov[i®3] of common senseé

The above cited public utterance of Feynman repregemiedias reshe recognition of
inability of physicists of that time tsuggestadequate reasonable concepts concerning
cognition of phenomena of nature.

We confirm the rightfulness of abBueditgh mafm 6s
the key theoryf modern physics, which is the QED, astibw this in our works, including
those considered in these Lectures. In particular, the DM enables to drpjlaally and
simply, without resting on the QED concept of virtual particles, along with the Lamb shift
al so the nat ur e mdgneticmemerit af the oratihgyel@ctranf3, 14]h e

5. Conclusion

In 2006 the Nobel Prize in Physickas beemawardedt o t wo  pfoaryheir ci st s
discovery of the blackbody form and anisotropy of the cosmic microwave background
radiation” (CMB) [16]. They were initiators andeaders ofa large team foresearchers and
engineers havingmplementedthe unique projecton measuring the CMB Measurements
showed thathe backgroundpectrum is characterized by a relatively high degree of isotropy
(up 0.01%) andalmost perfectly matches thspectrum ofa blackbody radiation witithe
temperaturef around 2.73 K.
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These measurements directly proved, in fact, the validity of the concept of dialectical
physics that the sources of the CMB radiation of the temperat@r&3 Kare most likely the
MBR of hydrogen atoms of cosmic space5]J3 However, as we have seen, a resulting
explanation of the measurement data has been done by the authoritative group of physics
(regarded in moder n phyeCdBproped, infludingesponsbrs,e 60 ) i
subjectively without taking into account the discovery of the MBR of hydrogen atoms, well
known to that time for physicists fropublications appeared beginning from 2005]3

Keeping silent about this fact, ignoritigus in essence, as if there is not the discovery,
physicists have shown by this manner that they do not wish to admit an alternative point of
view (different from their own) according to which the MBR existed in cosmic space
belongs, in all likelihood,a hydrogen atoms filling the space. Why this phenomenon, one of
the unique phenomena found in the last decades, has not been (and still is not) subjected to
comprehensive verification by modern physics and, quite opposite, as we see, is tacitly
ignored?

Let us remember the history related to this phenomenon. For the first time the cosmic
microwave backgroundadiation wasfound by radio physicistsin 1965 At that time
astrophysicistds heor i st s, a d h e r hypothesis(1946}) di@ A.fiGBmog Bango
took at onceunhesitatinglythis hypothesis as the basis for explaining the forattation
because the supposed existence of the latter has followed from their favourite Big Bang
hypothesisSincethenthe fantastic hypothestame to the foref astrophyics and it is used
now in astrophysics abe standard cosmological model.

From that time the CMB has becomegarded as aesidual thermal radiatiomf
continuously expanding andhence cooling cosmic space (across theniderse) This is
going on allegedly after the hypothetical Big Bang othe secdled cosmological
A s i n g u-l aregiohchavacterized by infinite densjtyemperature andurvature bu
saying simply, out of nothing.

T h é8ig Bang), as isbelievedresulted inthe birth of the Wiverse happenedaccording
to thelast estimates) approximately I3billion years ag. An extravagant idea of the Big
Bang has receivethe wide publicity. At present timea bad manneris considered even to
doubtthe rality of the hypothetical evertlegedly happened in the above mentioned time
the far pastBrainwashing by the medjaroved so sucasful thatthe wordfihypothesis has
almost disappeared from circulaticknd the majority of innocent people, including children,
pupils and studentsook for granted (aadogma) that myth.

Thus, in thecaseof the CMB,we deal withthe radiation objectively existingh cosmic
space which is equilibrium and almost isotropigvith wavelength in maximunof about
| =0.2cm. The numericalvalue lies within themaximum of the spectral density of the

equilibrium blackbody radiatiocorresponding to the absauemperature of about 2.7 K
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Sources of electromagneti radiation in a wide spectral bawd frequencies, including
optical and microwavieareexcited atomsAmong them, following logi@andcommon sense,
without imaginationjt shouldbe seekhe causef the CMB radiationThus, &suming thaa
source of the cosmic microwavadiationare excited atoms, let us aslurselveswhich of
the elements of the periodic table can actually be considesethie most likely element
respnsible for the observed radiatin

No one, apparently, will be surprised thia¢ hydrogen atoms first of all have attracted
particular attention @ the mostexpected source responsible for the cosmic microwave
background radiatiarReally, hydrogen is he most abundant element in the Universe (about
92%), beingthe main constituent of stars and interstellar Fagrefore,an assumption that
hydrogen emits and absorbs not omyoptical, but also in thenicrowaveregion of the
spectrumand,hence, isesponsible for the CMB radiatiohas had a common sense.

Modern physicdearnedquite a lotaboutemission andabsorption of electromagnetic
waves by atomsbut most probably not everything, sthe aboveassumptiormakes sense
Although tydrogen is the st studied elementevertheless, aboits possible radiation in
themicrowavespectral banthas not been even a hintthe literature ophysics up to 2001

As was mentioned in Introductiothe hydrogenatom, considering asan elementary
electronic gstem ofthe atomic scale, "noist on the threshold of sensitivithke any
electronic devicer Mor eover, t h ewhil@ hydrogereisin ansunexgited n g
equilibrium state According to the DM, bycontimuaueyn g ene
emitting and absorbing electromagnetic wavin themicrowave frequency rangd@he fact
that nobody up till did know nothing about this phenomestoould not be surprisinfpo not
forget, at the presergtage ofthe development obur far imperfect civilization natural
sciencs, including physics,are still at the beginningway of infinite comprehension of
Nature

Measurement resultsf the CMB radiationconstitute the direcévidence and are the
basis for recognition ofightnessof the hypothesisthat hydrogen- the mostwidespread
elementin Space- is the only source of the CMB'he CMB problem (like many othgrs
could not and cannot be solved in principle in the frameworkmaoidern abstract
mathematicatheories such as quantum mechanics and elementarylgmgitysics, and in
general, cannot be solvéd fitting methodsas itis going, as a rulen modern theories of the
Standard ModelThe solution of the above problem has requuedlitatively new theories
based on adequate concegit®ut the physical ft abstractnathematical) structure of atem
andtheir constituent elementary particlean the concepts whids far as possibMould be
close to the truth.

As a result of scientific search in the abandicated directiona newphysical theory
the Wae Model (WM), has beedevelopedlt rests only on one postulate, which, that is
important in principle,is adequate tgealty. According tothe latter,all phenomena and
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objects in the Wdiverse have a wave nature(one can questidhis fact) and, conequently,
their behaviouras we havassumed (as proven to kghtly, judging by the resultsnust
obey the universal wave equation.

Thus relying onsolutionsof the universal (classical) wave equatig¢h), L. 1) andthe
Dynamic Model of elementaryanticles (DM), as well as on theh&ll-Nodal AtomicModel
(SNAM) [5, 15, it wasfound thatelementary classes optical spectra ardeterminedn a
generalcaseby the universaldrmula ofenergytransitions((16a), L. 2). From the latter, as
one of theparticular solutions, the spectral formula of the background radiation (11) follows
in natural way.

Summarizing at the end, it makes sense to specify briefly the following important points
touched in this Lecture.

1. In the framework of the DMhe microwave background radiation of hydrogen atoms
(11) wasdiscoveredheoretically An existence of an electromagnetic background in such a
microwave bandn reality has beerconfirmedexperimentallyby measurements in cosmic
space. The background radiatiorspectum i s exactly t hat of a
approximately 2.7X temperature. The aforementioned spectrum, as well agetieralized
optical spectrum ofhe hydrogentam ((16a), L. 2) wasfound in the DMdue totaking into
account theorbital (circular) motion of theelectronwave where theelectronparticle is
regarded athe node of the wave orbit

2. A coincidence of thebackground spectrum of theydrogenatom of the absolute
temperaturan maximum of2.73K (11) with the observed cosmic microwaveckground
spectrum 2] of the same temperatupeovides strong evidence fan existence of zero level
radiation of hydrogerand, hence, any) atoms in the Universe.

3. The unique theoretical solution (11) has revealed the generality of the nature of two
remarkable phenomena detected in the 20th centting Lamb shifin atomic spectrand
the "relict" microwave background cosmic spaceThe CMB and the Lamb shift have the
same source of their originatienhydrogen. The unity of the nature of both phena is
manifested in the fact that the energetic gaps between the spectral lines of the background
spectrum of hydrogen coincideith high precision with the most accurad&perimental
values obtained for theSnd 5 Lamb shifts in the hydrogeshetecte at the atomic level.

4. The results presented and otdataobtained in the frmework of the new approach
once moreconfirm the validity of theDM, the validity of thedynamicwave behaviorof
microobjects of atomic and subatomic leyeildhere thehydrogenatom represents a paired
dynamic protonelectronsystem of quasispherical structure. The spherical copmi @n
ionized hydrogenatom, proton) relates to the spherical wave field of exchange (interaction).
The orbiting electronsatellite (its motionyelates to the cylindrical wave field ok&ange.

From the point of view of dialecticshe spherical field is a field dfasisof the hydrogen
atom,and the cylindical field is a field ofts superstructure
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5. An ascriptionby modern physics of the igm of cosmic microwave background
( CMB) radiation to the mythical ThérdBdregnonBa n g o
convincing arguments, and, moreover, direct evidences, in favour of the validity of the above
hypothesisA discovery ofthe zero leel radiation othydrogenatomsquestionsthus,the Big
Bang hypothesisf the origin of the Universe

6. The data obtained casts doubt alsagientum mechanic§QM) probabilistic model
which excludea n e | eodbital neotiod se., the motionalong a trajectoryin principle
that is laid down by its basis postulates

7. Thebackgroundradiation is inherent for anyatoms having orbitingelectrors. This
follows from the WM, according to which atoms are considering as-sbd#l (molecule
like) wavemicroformations having two hydrogen atoms maximum in a nucleon atomic node

8. The discoveries of an existence of the microwave background radiation of hydrogen
atoms and the nature of the Lamb shifts open a new chapter in theoretical and applied atomic
spectroscopy.
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Lecture 4

Orbital Magnetic Moment ofthe Electron

In the Hydrogen Atom

1. Introduction

Elementary sources of magnetization of substancesir@dar atomic currents created
by orbiting electons in atoms.Each atomic currenbeing a closed circuit of atomic
dimensionsis considered as an elementanagnetic dipolecharacterized by a definite
magnetic momenthich isorbital in its essence

However, modern physics, along with thibital magretic momenof the electron bound
in an atom, hypothesized and then has accepted subjectively, as an axiom, an existence of
e | e c townonmagnstic momeiitnamed thespin magnetic momemntegardless of whether
the electrons bound in an atomor is in afree state Although up till now there are none
convincing experiments witliee electronswhich could prove an existence of then (spin)
magnetic momentf anelectron.

An introduction of the hypothetic notions spin (s:%Z, where Z=m,u,r, is the

. . eu,r
e | e c tombimlmdmeent of momentynthe Bohr magnetonnd, = & _ &y

) and the
2m.c

e | e c tspiromagretic momergim, :ge%rrb, where|ge| =2(1+a,) is the electrong-

factor, anda. is the secaled magnetic moment anomady the electronwas made, thus,
unfoundedly and is one of the greatest faults of modern physics. You will see this.

We will consider both aforesaid momentshital andspin so as they are viewed in the
framework of the DM. Irthis Lecture, we begin our consideration from the derivation of the
orbital magnetic momentdf the electron in the hydrogen atom. The details concerning this
matter one can find, in particular, in the works [1, 2].
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2. Derivation

The wave motion of the hydgen atom, as a paired protelectron system of the field of
exchange, generates in the simplest case (in equilibrium) an elementary electric (longitudinal)
moment, the moment of the basis,

N, =¢&(r, +dr,) (1)

and the corresponding igreetic (transversal) moment, moment of the superstructure [3],

>e(r +drp). )

The termdr, includes all small deviations of the orbital radius caused by different
reasons during the orbiting wave motion of thecebn. Namely, the terndr, takes into
account the following three main additional motions that perturb (modulate) trajectory of the
orbiting electron.

1. The circular motion of the center of masses of the hydrogen atom, because the
hydrogen atom, as a whole, oscillates in the spherical field of exchange with the amplitude
(characteristic for the wave sphere kat=1) defined by the fundamental wave raditg

2. Oscillations of the wave shetigether with the orbiting electron and oscillations of
the center of mass of the hydrogen atom with the amplitude defined by the Bohrrjaatids
the first root of the spherical Bessel functions of the zero orgler by, [4], (responding to
the extremum of the first kinetic shell);

3. Oscillations of the center of mass of the electron itself, as a whole, with respect to the
center of mass of the hydrogen atom, defined by the radius of the wave shell of the electron
and the roots of Bessel functions responding to zero and maximum of the first kinetic shell,

yO,l I yIO,l'

The total magnetic moment of the electron is defined by the sum of all terms of
considered above:

m=m,+d m+d m+d m, ©)
where
d gll=%dr01, d gq=%dr02, d m:%drog. (4)
N ' c ' c
Hence,
my(th) = % [r, +dr,, +dr, , +dr, . ©)
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Thus the first major term defining the magnetic moment of the electron, bound in the
hydrogen aim, is equal to

Uo

m,, =—>er =657510152 10 g3 cm® s =1854801894 10°°J3 T™*. (6)
' Cc

Half of this value,

%%,orb = %ero =m, =927.40094780)3 102° J3 T, @)

is called in physics thBohr magneton

We assume that the Rydberg constéBitl9), L.1)is also the constant for the domain of
the wave shell £, =1) of the fundamental wave radiug, (20). Then the constant in this

domain will have the following value
(8)

From this expression it follows that the oscillation amplitdddy,, at the sphere of éhwave
radius7, (kr =1) is defined by the equation,

__ [2Rn
A =7, e 9)

The amplitude (9) defines the radius of the circular motion of the center of mass of the
hydrogen atom. It is the first term inlua of dr, in (2),

dr,, =7, /%‘ =2.73065194110**cm, (10)

because the hydrogen atom, as a whole, oscillates with this amplitude in the spherical field of
exchange. This quantity is the characteristic amplitude of oscillations on thesphagse
(z,s =kr=1).

From the previous sections it also follows that the wave motion causes oscillations of the
wave shell, including the orbiting electron, and the center of mass of the hydrogen atom, with
theamplitude (28)These oscillatins also superimpose on the orbital motion of the electron
defining the second term in value a@f,, which we must take into account for the calculation.

The constan® in the amplitude(28) has the form(39) (for the case ofz, =z,., when

& (kr)|" =1), hence the second constituentdnf is
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dr,, = o [2RN (11)

Zos | MC

In the simplest case we take the first root of the spherical Bessel functions of the zero
order z,, = bj, =2.7983860¢ [4], responding to the extremum of the first kinetic shell [3].

Then

dr,, =—2 2Rn =3.21948354&10 **cm. (12)

bd,l my,C

Like a proton or any elementary patrticle, an electron is a spherical dynamic formation.
Therefore oscillations of the center of mass ofdleetron itself, as a whole, with respect to
the center of mass of the hydrogen atom, also occur. The third (smallest in value) constituent
of dr,takes into account these oscillations; its amplitude is presented as

dr0’3 = L & , (13)

Zos | MC

wherer. is the theoretical22) wave radius of the electron, and
h, =2pm.u,r, (14)

is theorbital actionof the electron (analogous to the Planck congtaptroduced at its own
rotation around its own center ofass with speed,, realized during the electron orbiting

around the proton with the same speed.

In this case, owing to more indeterminacy, we take the two nearestzQoté Bessel
functions: yj, =21971413! equal to the extremum of the first kinetic shell, and
Yo1 =0.8935769' [4] equal to the zero of the first kinetic shell. In view of this, (13) yields

the value

" (Yor * Yéy [2Rh,
© 2Y51Yda m,C

dr, , = =1.56898159€10** cm. (15)

Thus the theoretical value of the total magneimment (3) of the electrom,(th) in an
expanded form is presented as

a + Vi 2
(th)_igo+aec_+f_o 2Rh  You 3@,1 2R 2 (16)
c g%Ne + C 2y0,1yé,1 MC g
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The values of the fundamental quantities, not appearing earlier in the paper but used for
the calculation by (67), taken from CODATBS], are as follows:

r, =0.52917721088)3 10°cm
h=6.626069811)3 10" erg3 s
m, =1.6726217(29310*g
€=2.99792458 10°cme s™*

The value of the electron mass we used,

m, =9.10938258.8)3 10*° g, 17)

was calculated from the recommended value for the Plao&tant over @ [E];,
p

taking into account thatZ=mu,r, =1.05457168.8)310° erg® s and knowing the
ma g ni t upd58)ando,.fFor gomparison, the CODATA recommended valuenfgis
9.109382616)2 10* g.

The substitution of numerical values for all gtits entered in (16) gives the following
theoretical values for the total magnetic moment of the electron and its constituents:

m(th) = (657.510152+ 0.3392873572 0.0400025378 +

22 1 22 1 (18)
+0.00194948177)310°°g3 cmd s~ =6578913914 10°°g3 cm3 s
In Sl units [3], since
T = E cmd s,
4p
Eq. (18) is rewritten as
m,(th) = 1854801894+ 0.957111963 0.112845073 (19)

+0.0054993866)3 102°J3 T ' =185587735B10%°J3 T™*

. . . r . :
The rati o odrbital inagnete Imerrmetnrgmkp:r%% to its orbital moment
' c

of momentun¥Z =myu,r,,

n’1-:-,orb: e :rneWe :i:ke' (20)
Z mc mc 7,
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coincides with the same ratio obtained in the EinstlrHaas experiant and is equal to the
wave numbek. of the fundamental frequenew.

From this it follows that the electron does not have the spin of one half of its orbital
moment of momentums, =%Z, just like the electron does not have the corredpm
magnetic moment of one half of the orbital magnetic moment of the electron [6].

If we subtract the valuen, =927.40094780)2310%°J3 T™* (7) of one Bohr magneton

(ascribed, as turned out erroneously [7], to the spin magnetic moment) from (19), we obtain
thefollowing absolute value,

m,=m.(th) - m, =928476404 10°°J3 T, (22)

which coincides with the absolute 2002 CODATA recommended value accepted for the
magnet moment of the electron (within uncertainty in the last two figures):

M, copara = 92847641280)3 10%°J3 T, (22)

The smallest in value term (15) in the resulting expression (19) contains indeterminacy
in the weight contributions of two items defined by two roots of Bessel functignsand

Yi.- Theseroots correspond to the zero and extremum of the first kinetic shell of the

electron. If we introduce a small empirical coefficient for this term, that is justified in the
framework of the indicated indeterminady=1.0015E, then the last tem in (18) will be

eu, r b(yo,l + %,1) 2Rh§

. : =550792 102°J3 T, (23)
c 2Y51Yda m,C

dm=

In this case the theoretical magnetic moment of the electron takes the value
m,(th) =185587735% 10°°J3 T™* (24)

As a result, the theoretical value o coincides completely with the current
(recommenda) experimental one (22):

m =m,(th) - m, =928476412 102°J3 T, (25)

We see that among all terms, the only quantity entered in (64), naimgly has a direct

relation to the electron proper (spin) magnetic moment, caused by the rotatieretédtnon
around its own axis of symmetry. On this basis, we have the right to ascribe the value (23) to
the electron spin magnetic moment, so that its value is
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m =d m =550792810%°J3 T (26)

Obviously, the contribution of the term (26) to the totagnetic moment of the electron (24)
is insignificant and is less than 0.0003%.

The erroneousness of the introduction in physics of—Jzthev alue for the el

proper moment (spin) and the introduction of the corresponding vglue% (called the
c

Bohr magneton) to the electronds spin maghnet

3. Discussion

The magnetic moment of an electron is defined in modern physics by the equality

m=g. m =@+am. @)
wherege is the electromy factor,
m, = 2%0 (28)
is the Bohr magneton, and
a, =82 (29)

is called the magnetic moment anomaly of the electron. The latter shows by how much the
expected vale of one Bohr magneton, following from seatassical field theories where
g =2, exceeds the observed value of the magnetic moment of the electron, known now

experimentally to 12 significant figures [8]:
g, = 2.00231930436886) . (30)
The value® 86 in (30) is the remaining uncertainty. Thus, because (as follows from (28))
m, =927.40094780)3 10*°J3 T 1, (31)
the magnetic moment of the electron is
m, =- 92847641480 A0 2°J (71, (32)

The precise value @ is derived in the framework of quantum electrodynamics (QED),
taking into account small terms related to quantum chromodynamics (QCD). Therefore it is

50



http://shgnkovcomfpdf/Vol.3.DynamicModel2. pdf

assumed that the experimental determination of the magnetic moment of the electron, bound
in the hydrogenand hydrogen like) atoms, such as the determination of the Lamb shift,
provides one of the most sensitive tests of QED.

The best theoretical value af by QED, including small electroweak and Hadronic
terms, [9] is
a (th) =1.159652153@2)3 10°. (33)

The derivation ofae with such a high precision is regarded in physics as one of the
advantages of QED, because other methods of precise derivation have not been found till
now.

It makes sense to show here the current theoretical valag(tbf in concise form,
derived nev [8] up to the forth order in the firgtructure constara:

o ~ o h12 o ~3
a (th) = 0.585 8- 0.328478965579.. 52 8 +1.181241456.. 828 -
cPh+ cPh+ ch+
- , (34)
- 1.5098(384) 25:—8 +4,382(19)3 10?=1.1596521538.2)3 10°°
(;: -
where
2
a=—° =729735253310°, (35)
4p gc

is the finestructure constant [10]; with this, =8.854187817.3 10" F3 m" is the se
c a | pezndtivitiy of free space (ematric donstand ) .
Let us turn again to the presented above formy{e®; and (27) (taking into account

(34)), which actually describe the same quarititie magnetic moment of the electron, and
compare them. By this way we will compare two theoretggroaches:

(1) the new approach (dialectical) presented here and

(2) the modern approach (quantum electrod
physics.

The derivation of the equation (27) rests on the concepirtoial (invented) particles.
Therefore, the expanded form of the equation (27) is extremely complicated. Actually, the
coefficient 1.5098(384) of the a* term in (34) (calculated with big uncertaint§,384)
consists of more thamne hunded huge 1@imensional integrals

In fact, we deal here with the masterly mathematical fitting (adjusting), which reached in
the course of more than 55 years, passed after the work by H. A. Bethe [11] and T. A. Welton
[12], of the highest extent of pecion due to the hard efforts of many skilled theorists over
the World.
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Whereas, Eq. (16), derived on the basis of the Dynamic Model of Elementary Particles,
does not contain any integrals, but nevertheless logically andordradictory leads to the
sane precise value afy.

Additional comments for the above comparison are not necessary. The simplicity, clear
logic and precision of the shown above new alternative calculations justify in favor of the
validity of the wave approach realized in the DM.

4. Conclusion

For thefirst time in physics, thanks to the DM, tlebital magnetic momendf the
electron in the hydrogen atom (withitssca| | ed fAanomal yo) has obtai
and logically norcontradictory solution. Its magnitude is higher approximately inttmes
with respect to the magnitude ascribed and accepted in modern ghysies momentum.

The ratio of theorbital magnetic momerf the electron,

rr!e,orb = aJorO ’ (36)
c

to itsorbital moment of momentym

Z=mur,, (37)
(call ed i ngyrgmagnetido csat he) Acompl etely coincides
Einsteide Haasbds and Barnetds experiments; name

ML orp =_i. (38)

Y4 m.C

According to the DM, the exchange chargde$ined from the equidy,

e=mWw,. (39)

Therefore, substituting (39) into (38), we

more as one more (unknown up till in modern physics) of the expressions of the wave
numberk. corresponding to the fundamtal frequency of atomic and subatomic levels,
actually,

e (40)

This result is valid not only for the orbiting electron in a free hydrogen atom, but also for
the motion of an electron along an orbit in hydrogen atomsdddand, hence, bound up) in
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nodes of nucleonic molecules, which are in essence all the rest elements of the Periodic
Table, according to the Shéllodal Atomic Model [13].

. . — 1 el"IOrO

Thus, in modern physics, only a half of the true value (B&), m, =5

turned out to be erroneously) is ascribed to the orbital magnetic moment of the electron. It

happened historically due to a great error made by theorists while calculating the orbital

magnetic moment of the electron moving along a protoharclkassical Bohr atomic model.

, (@s

The lost half of the moment at the calculations was ascribed, subjectively, to the non
existent proper magnetic moment of the electron, which became to be callsgirthe
magnetic momenthis happened beginning from 192%em Uhlenbeck and Goudsmit have
suggested a hypothesis, according to which an electron (considered at that time as a spherical
particle) may have its own proper (rotational) mechanical moment and, hence, it must have
its own proper (rotational) magnetic mentcorresponding to the mechanical one. Such an
idea has turned out to be inadequate to the physical model of an etegstomy to that time.

Then, to avoid this difficulty, thelectron spirbecame considered as iatrinsic propertyof
electrons, with did not relating to none mechanical motion (rotation).

From the results presented in this Lecture it follows that the electron does not have the
own mechanical momergpin, of one half of its orbital moment of momentum;%z, just

like the electron does not have the correspondpig magnetic momemwf one half of the
orbital magnetic moment of the electron (called the Bohr magnetdnwith taking into

account the tiny term of thesoa | | e d fiaa(h.159682158910°): m,, = (L+a)m.
Conclusion presented in this Lecture is very important. Actually, it is difficult to imagine
modern physics theories without use of such

Therefore, we will continughe discussion of this topic in the following two Lectures,
uncovering somewhat more of the details, confirming validity of the above conclusion.
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Lecture 5

El e c tSp b nthe ®reat Error
of Modern Physics

1. Introd uction

In this Lecture we use almost completely without editing on the merits and not changing
the style of writing the paper published in
A very gross error was made by theorists to explain the experimental results obtained by
Einstein and de Haas in their measurements of magnetomechanical (gyromagnetig). ratio [

From the resulting data it follows that the ratio of the magnetic momgp} of an electron,

moving along the Bohr orbit (they relied on the Bohrdeloof an atom), to its mechanical
momentZ=mu,r, is equal to

Mew - €
2 e (1)

This result exceeded twice the expected value, which followed from the calculations
made by theorists:

rr!e,theor - e
Z 2mc @)

(minus sgn indicates that the direction of the moments are opposite).

Clearly in this situation it would be prudent to carefully check the validity of the relevant
basic formulas used in the derivation of the theoretical ratio (2). By definition, that modern
physts holds still, the calculation of the orbital magnetic moment of an electron in an atom is
realized by a simple formula, which determines the magnetic moment of a closed circular
loop of electric current,

I

Myp :ES' (3)

wherel is an &erage value of circular currerffis the area of the circuit (orbitg, is the
speed of light.

55



http://shgnkovcomfpdf/Vol.3.DynamicModel2. pdf

In accordance with the definition of electric current used in electrical engineering,
considered as a flow of electric charge ("electron fluid") in a conduti® calculation of the
average value of electric current generated by the orbiting electron was carried out (as proven
to be here, poorly thougiout and wrong) by the following formula

ks @)

where T, is the period of electron revolution along the orletis the electron charge.
Hence,

I e eu, - _ U

=—S= S= ry =—er
Myrb,theor c o1 c2pr, Pro o6 0, (5)

orb

that led to the ratio (2) of the moments twice less than the experimentally obtained value (1).
It is obvious, one needed to find the erddowever, for some reason no one did not put the
guestion, is formula (4) valid or not? This circumstance first had to draw the attention of
theorists. The matter is that we are not dealing with a current of "electron fluid" (or "electron
gas"), but witha current generated by a single electron charge, moreover, while moving along
a closed circuit.

We filled the gap in this matter by revealing shortcomings and finding an answer to the
guestion posed above. Here are our arguments.

2. Current generatedby an orbiting electron

1. Let us consider what the average value of current in fact is created by a single
(discrete) charge moving along a closed f§atg. 1)

S
A A H” A I ate
UV 7'.0
qu €

T T
;89 2 AB e 2
T T d T T

Fig. 1. The charge transfer of the electrefthrough any crossectionSof a conductor.
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In a general case, the charge transfer of the elegrtwpugh any crossectionSalong
any path during the tim€ is accompanied with disappearance of the charge from one-side (
e, point A) and appearance on the other side, (point B) of an arbitngy crosssection, as
shown in Fig. 1.

Let us explain once again. During a period of tifiedisappearance of the charge from
the left side means REDUCTION of the charge at this side from the valusdawn to O,
i.e. the reduction on the amount of chargeAnd appearance of the charge on the right side
of the crosssection means GAIN of the charge at this side from the value of O up te+
the gain on the amount of charge ¥hus, during the tim&, the complete charge change is

De=+e- (-€) =2e. Hence, an average rate of the charge change (cujreniring the
timeTis

SRS S ®

And in the case of a circular orbit, when points A and B coincide, the electron, bearing the
chargee, passes through the cressction S wth an average speed

==, (7)

whereT,,, i s the period of electronds revolution

Additionally, let us come to the derivation (7) by the traditional way, without disturbing
the existing logt in the accepted concept of determining the average current. To do this, for
more clarity, we deform the orbit compressing it, as shown in Fig. 2. As a result, we obtain
something like a closed twwire line.

How many times do you think, one orbital etect moving along the closed loop (i.e.,

during one complete revolutiorop) and passing in the vicinity of the point "O", first up

(the average current in the left half of the trajectoryiig =€/(1/2)Top ) and then down

(the average current on the right half of the trajectorylignt =€/(1/2)Tomp ), creates a
transverse (vortical) magnetic field at that point?
As they say "no brainer” that two times: at first moving on the left side and then moving

on the right side of #hloop near the centre "O". It's like as 2 charges slipped... | wonder, is it?
In this case the usual formula obtained from the definition of the average current adopted in

physics (| =d/T) is not violated. The average value of currenboth sides and, therefore,
around a whole closed twaire line is the same and equal to
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2e

right =
Torb

left —

S0,
R
oA
|

I =—= KR R I g—
)T | | T (12) T

_2e

! Z)rb

Fig. 2 An average current in a closed twae line.

2. Since the electron just like any other elementary particle manifests dualigxhibit
the behaviours of both waves and particles, it is reasonable and necessary without any doubts
to derive the formula of the average current for the case of the wave motion of the electron.

O Let's begin with the ordimensional problem. From the wdthown solution of the
wave equation for the string of a lendthfixed at both ends, it follows that only one half

I
wave of the fundamental tone is placed at its full Ienbfﬁ,;l. If we join the ends of the

string together, then we obtain a circle of the leng#®pry with one node. As a result, we
come to the equality

(8)

where ugis the wave speed in thiiag, Ty is the wave period.

B) In the simplest case of thrd@mensional solutions of the waveuation for a
spherical field [ we arrive at the same equation (8): only one-hal¥e of the fundamental
tone is placed on the Bohr orbit, and the electron is in a node of the wave.

Thus (according to (8)), the wave period of the fundamental tone at the wave surface of
the radiusrg is equal to

58



http://shgnkovcomfpdf/Vol.3.DynamicModel2. pdf

4pr,
T, =—
0 g (9)

An average value of electric current as the harmonic magnitude is determined by tine know
formulas:

2 2

2 p ij

I -2 "'Ime'Mdt:EIm or | =— ﬁlmeédj ZEIm (10)
oy p pi 0 p

(11)

where W, is the angular frequency of the fundamentalet@f the electron orbit. Thus,
substituting (11) into (10), we obtain

| =—, 12
& 12)
or, as TO = 2Torb7
2e
I = 13
= (13)

Other options to derive an average value of current generated by an indivashiedrel
moving in a circular orbiare presented in [2They all give the same magnitude defined by
the formula (13), but not by (4). The definition of electric current and the relevant problem of
electron spin are analyzed in detail in the fundamentak Bédomic Structure of Matter
Spacé (2001) [3. It's quite comprehensive book in which all the questions that just might be
are analysed, and their solutions are presented. In particular, a small fragment of the book,
namely paragraphs 9 and 10 of Chafeffrom 453 to 494 pages), which examines the
concept of current, is available online on the internet in PDF fdethat

Thus, a problem of the average current was sobyethe authors of [3], an erroneous
expressiorn(4) was corrected. The resulting farta for the circular current (13) differs by the
multiplier 2 from the erroneous formula (4). Unfortunately, the latter is still remained in
physics for the explanation of the Einstei@ Haas measurement data and other phenomena...
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Substituting the averagvalue of current (13) into (3), we arrive at the correct formula for the
orbital magnetic moment of an electron (logically, physically and mathematically
conditioned), which at anybody can no longer call doubts.

S= 2e

| Upg
c CTorb

prg’ =€, (14)

Morp =

Accordingly, the ratio of the orbital magnetic moment (14) to its mechanical moment (the
moment of its orbital momentum? = M.Uyl,), taking into account the sign (the opposite
direction of moments), is equal to

Mbb __ _Uo€l _ €

Z CMgUglo ) meC (15)

The resulting ratio of the moments, the theoretical derivation of which was given above,
coincides with the ratio of the moments (the gyromagnetic ratio) (1) obtained in Eistein
Haas and Barnett experiments.

3. Conclusion

The true absolute value ofelintrinsic magnetic moment of an electron bound in an atom
(that have not been considered here) is negligible compared to the relatively huge value
ascribed to it at half the orbital magnetic moment (and called the Bohr magneton). What is its
precise vala and how it was caltated one can find in [5

We have shown here, hope it was made clear and convincingly enough, that if 200% trust
the experimental results, theorists should be first to find an obvious mistake in the formula
used by them for the caltion of electric current generated by an individual electron
moving on the Bohr orbit, but did not engage in fantasy. The strength of electric dusrent
the only variable physical quantity (calculated according to its definition) that determines the
magnitude of the magnetic moment at constant valuesoflS (see Eq. (3)).

In the mathematical formulation of the definition of electric current accepted in physics
for the particular case, which is the motion of a single charge along a closed pdtagddoe
be careful and think (for good reason there is a saying: "look before you leap, cut once"). It is
an elementary logical task, cope with it and school children and students, but it has never
been put forward for consideration, although this taskuisddmentally important and,
moreover, good for the development of logical thinking of physicists.

It seems simple, "as the rake", but for some reason, the problem under consideration was
not resolved by theorists at that time. Apparently, so necessasjorewas not taken into
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account because of their firm belief in validity and universality of the formula (4). Therefore,
to get out of the situation with which they were faced owing to the result (2), theorists
preferred to follow the trodden path of thpredecessors and put forward the postulate about
the allegedly existing in reality an intrinsic mechanical moment of the electron, which was
called then an electron spin.

Namely to find the missing half in the calculations, resulted in the ratio (i, ttee
latter to the experimental ratio (1), they groundlesslgribedto the electron, in addition to
its real fundamental (intrinsic) properties, such as mass and charge, a virtual (mythical) and,
therefore, an unr eal i fedyn gpia Mse @& tc@ansequenteait act e |
appeared at once the mythiaéctron spin magnetic momeasociated (conjugated) with
the mythical spin, the absolute value of which was calle@®tte magnetonm,:

Ug
Mypin * Mg = rrbrb,theorzzero (16)

With the help of a mythical spin magnetic moment, theoreticians "closed the gap" in their
calculations of the gyromagnetic ratio (2). Thus, the "lost" (in their calculations) half of the
orbital magnetic moment of the electron, bound in an atom, wadd dajletheorists the
electron spin magnetic moment. Then this "lost" orbital half (under the name of spin
magnetic moment or the Bohr magneton) was fastened to the half of the orbital magnetic
moment (5) that they received theoretically:

theor rbtheor pin 2 0 2 0 c 0 ( )

Put together the two halves, actually, of the same orbital magnetic moment, have been

named thdotal magnetic momerdf an electron in an atonmm.... As a result of such an

obvious and explicit fitting, the complete coincidenwith the experimentally obtained
gyromagnetic ratio (1) was achieved:

Metheor _ r"‘brb,theor"'mspin _Meexp _ €
z Z Y4 MeC

(18)

It was an epocimaking error; it marked the beginning of the present spémia in
physics, which continues to this day. Unfortunately, if to sayebt in result of such an
explicit blunder, physics has taken the wrong way. At the present time, modern physics
cannot exist without the notion of spin. Apparently, to someone, it was truly necessary to
discard the humanity in his cognition of natureémturies ago, directing physics in a wrong
direction to create a virtual reality: driving physics in a dead end, to hinder the development
of our civilization. Consciously or not, but in this kind of virtual (absurd) creations of the
20th century, many eiment theoretical physicists of that time took part...
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. 1 .
As was noted, the relatively enormous absolute valusél Ofwas attributed to electron

spin that is comparable withhalfv al ue of el ectronds angigl ar or
believed that an existence of the intrinsic mechanical moment, spin, of the electron of such a
magnitude was confirmed experimentally. However, where is the direct evidence? Where are
experiments to determine the sjpin free electronsbut not on thelectrons which bound to

atoms? They are not.

Thus, we see that explaining a series of phenomena observed experimentally, physicists,
using the mythical (fabricated, postulated) concepts such as the electron spin, considered
here, or like virtual parties of quantum electrodynamicdraw a distorted picture of reality.

In fact, they create virtual, mythical world (science fiction).
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Lecture 6

On the Electron Spin ofZ/ 2

1. Introduction

We have learned from previous Lectures that notion ofspin has appeared in physics
due to a primitive blunder made dlwer iHagasa® st
experiment. As a result of such a fault, the formal fitting of the erroneous theoretical ratio of
the moments, to which h@®me theorists, to the true ratio obtained experimentally has been
performed. This fitting was achieved quite subjectively by an attribution to an electron the
hypot heti cal property, according to which ar
arnd magnetic moments.

In scientific literature till now there is no little or less convincing dngstworthy
information about experiments wiffee electronon the detection of own (spin) moments,
which electrons allegedly have. Therefore, it is not ssirg that an existence in reality of
such an invented property calls natural doubts

In this Lecture, using some additional arguments, we will show again, that the ratio of
e | e c tonbimlmagnetic momenterived just in the framework of the DM, t@ drbital
moment of momentums equal to the same ratdeoHahads was
Bar net iinentsenanely, that

Mhrp = _ i ) (1)
4 mc
We recall that appearance of the notion of electron spin of%tzevalue is a direct

consequencef theerroneous heor et i cal f or mul aorbithemagnetie d f or
momentm,, that, in turn, naturally has led to tleroneous ratioof the latter to the

e | e ¢ mpneent 6fsnomeamin Z on the Bohr orbit:

My ___© 2
z 2mc )
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Atomic magnetism is created by moving charges in the atoms that make up a material.
Therefore, the fault with the formula for the valuemgf, in thehydrogen atom is a result of

the incorrect determination of electoarrentgenerated by the orbiting electron. The current
has been calculated in the framework of thechanical modebdf uniform motion of the
electron regarded, in a classical spiritloé definition of current, as a flow of electric charge
(Aelectron |l iquido) in a conductor.

According to such a primitive mechanical model, disregarding the closed electron motion
along a circleand peculiarities of the wave motion, theerage value of rbital current,
caused by the orbiting electron in the hydrogen atom, was accepted to be equitio, the

|:—, (3)

whereTopi S t he period of electronés revolution

As proven to be from comprehensive lgges carried out by the authors of the theory
based on the dialectical approach and wave concepts considered in these Lectures [%)], the
resulting formula (3) is erroneous. Being accepted in physics as true, it gave rise to all further
inevitable fittingsof theoretical data to the data obtained in subsequent experiments where
magnetic properties manifest themselves in studying phenomena.

By definition of the 193006s, the magnetic
case of the orbiting electn in the hydrogen atom, is determined by the following formula,

I
My = ES’ (4)
wherel is the aveage value of current on the orbit, 88t the area of the orbit.

In the formula (4), the raticGzl— is circulation [1] (we will discuss this notion in
c

Lecture 8). However, in physics, tk&ratio is regarded as tloairrent in the magnetic system

of units CGSM Note in this connecelectoan ¢ blardehethe r e
soc a | Icuerdnd in the CGSM systerftirculationG) was verified experimentallgs far

back asn 1856 by Kohlrausch and W. Weber.

Resting upon the incorrect ratio (3) and the accepted definition (4), the incorrect orbital
magnetic moment was obtained by theorists in the,form

u
M = Z—Eero : (5)

The latter led to the erroneous ratio (2). The value (5) (as (2) and (3)) is half as much the real
ratio obtained experimentally by A. Einstein and De Ha&d][Z his is inconsistent also with
S. J. B a remmeents [, 5),ete Apthat time, instead of seeking the error in the
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theoretical derivation of the aforementioned expressions, the Iegpetitting about
allegedly the existence of the own moments of the atoms was unreasonably and hastily
accepted.

Fdlowing this hypothesis, thproper magnetic momenty, equal, in magnitude, to the
erroneous orbital magnetic momany,, (5) was attributed to the electron. Further, naturally,

in order to reduce in correspondencé&hwhe proper magnetic momemt,, t pnoper i

moment of momentun¥Z, ( ¢ a | shi®d , fi (%Z valud) was introduced as well. From

that time the electron spin began considered in physickeaBihdamental constant, along
with already existing truly fundamental physical constants such as the electron mass and
charge.

Thus, the correspondence of the theory to the experiment was achieved in result of the
mathematical adjustment:

+
Mot .2 ®)

Di r aetativistic wave theory of spif1928) [6], created for the proof of the correctness
of an introdaet i on of the spin of such a value, A p
development has led to the electron being i@g@rnot as a particle defined by three spatial
coordinates, but as a tdijge structure, possessing an angular momentum of its own.

Dirac noted in this connection [7] that the aim is
finot so much to get a model of the electron as to get a simple sohequations which can
be used to calculate all the results that can be obtained from expediment

As a resul t, due to the gross fitting, t he
experiment was realized. We state it resting upon the data [idh wbnvincingly show that
Eq. (3) for the average value of current of the orbiting electron is erroneous. Accordingly, all
equations obtained on its basis (including (2) andef@), are incorrect as well.

Let us turn to this problem on the basis otakdtion of the wave motion of thelbting
electron, considering the electron asparticle-wave The electron (particle), being the
discrete part of the wave, is represented by the wave node.

2. Orbital moments

From the welknown solution of the wavegeation for a string with the lengtHixed at
both ends| :%n (wheren=1, 2,3,...), follows thatone halfwave of the fundamental tone

n, =|u—° (where u, is the wave speed in the string)placed on its whole length| =%I 1
1
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If the ends of the string are joined together, forming a string circle of the lergpr, with

one node, we have

1

2pr, = EI ) and n, =t

_1
T 4pr,

()

Similar to the case of the wave field of a string, onhald-wave of the fundamental tone
is placed on the Bohr first orbit, and the electron is in the node of the wave. Actually, in the
simplest case of the spherical field, elementary radial solubbrike wave equation are
equal to

() =250 ®

r

E(r):\/ngli}/Z(r):\/gr(‘]H%(r)o iNI+%(r)); (9)

A'is the constant factor; = kr; Hf%(r), Jl%(r) and Nl%(r) (or Yl%(r)) are the

where

Hankel, Bessel and Neumann functions, corredipgy; k =Y is the wave number.
c

The argument can take values within the interval from=Kkr, to r == . The radial
parameterr, (the Bohr radius) is the radius of the spkehell, separating the proper space of

the hydrogen atom (with its ~fspacedmagitdr.eThie O )
shell of the radiug, is the boundarylell of the wave atomic space, from below, while the

upper boundary shell is boundless.

At | =0, the simplest solution is

R(r)=A&(r)r = Awfp?rH;z(r)r L= A(sinr +icosr)rt, (10)
The condition
ReR, (kr) = ASI'(r:kr =0 (11)

defines the radii of potential spies (shells), situated from each other at tistaice of a
radial halfwave,

n

kr=np or r=—1I,. (22

r

On the boundary shell (coinciding with the first Bohr org)t the condition (12) takes
the form
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h=—— or |, =2r. (13

o n ~
r:geg P =N (19
c2+
A radial wave of the boundary shell defines tmmuthwave of the shell,

0 =2p | =4pr,, (15

which isthe elementary wave of the fundamental tone (analogousitoEq. (7) for a string

circle). Accordingly, the wave period of the fundamental tone, on the wave sofféice
radiusro, IS

To=2Po.

(16)
Ug

Because one halflave is placed on the orbit, the average value of cuidreas a
harmonic quantity, is determined by the integrals:

2% 2 1% . 2
—f.e"dt==1_or |1=—"p e?d ==I_. a7
T? p 2|0|fi p

The amplitude of the elementary current is defined as

Im=ae—8 =we, (18

weP__ 2 _ Uy (19

T =2T,,, is the waveperiod.Hence, the average current of the electron orbit is

E or | :gu_(ﬁzlu_oe (20)
Torb

=&

Taking (4) into consideration, we firide orbital magnetic moment of the electras the
magnetic moment of harmonic waveha fundamental tong

lu.e u
My, = B C(:’ pro2 = ?Oero- (21)
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From this it follows that the ratio of the orbital magnetic moment of the electron to the
moment of its orbital momentum is

n])rb_ qurO _i. (22)

z cmugr, mc

orb

Just this formula was confired experimentally. It undoubtedly proves the inconsistency

of the hypothesis%ﬁ.n the electronds spin of

3. Current in circular motion

The motion in inner spaceof a circular trajectory, along two successive -half
circumferences, oces in one direction (clockwise or anticlockwise) (Fig. 1a).

(A- )A(fL)
| (B)B(B+
a) b) c)

Fig. 1. Amplitudes of displacemeng,, and A, in a wave of the furanental tone on a
circumferencga); S, and S, are potential andiketic points (nodes) of the wava circular
mathematiclbpendulum (b) and a graph of the potenkigetic field of its motion(c).

Simultaneously, the same motiansouter spaceas mutually relative ones, are opposite
directed. This fact shows the contradigtess of the circular motion. & is an arbitary
potential point of a wave of the fundamental tomne.,(its node), then, the conjugated
diametrically opposite poing will be the kinetic point of the wave (its loop). In the
longitudinal wave of the fundamtl tone, the rectilinear amplitude obkpglacement is equal
to the diameter of a circunrence, a,, =2r . The amplitude of the curvilinear displacement

along a circumference is equal to halicumferencei.e., aquarterwave: A =pr .

For the independent proof the formula R0), let us analyze the motion of the circular
mathematical pendulum. The aitar pendulum of mass is connected with an elastic
spring, fixed in a poinA inside of an absolutely smooth horizontal transparent hollow ring of
radiusr (Fig. 1b). The spring is shown, conditionally, in the form of a thin thread. The point
A is a point of the unstable states of réstandA (potential points). The poiri is a point
of the equilibrium state, represented by the two stateotsdm B, andB. (kinetic points).
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Two circular motions represent the complete swing of the pendulum. The swing starts in
the pointA in the stateA.. In this state, the spring is completely compressed and the
displacement from the equilibrium stddeis equal to the kirtee amplitude of displacement
with the positive sign:+a=+pr. The pendlum passes the poir8 with the positive
maximal velocity in the kinetic stat,. Then, it reaches the poiAtin the potential staté. .

In this state, the displament is equal to the kinetic amplitude of displacement with the
minus sign:- a=-pr .

The halfperiod of the swing is completed in the state Along with this, one circular
motion is completed. The second fhpériod begins from the state. Then, the pendulum
passes the poifdin the kinetic stat®. with the negative maximal velocity and returns in the

initial stateA.. The period of the swing i5 and the halperiod T, =%T is the time ofone

revolution along a ccle.

The potentiakinetic displacement of pendulum along a circle is
&=a, +ia, =a€e"™ =acoswt +iasinwt, (23

where a, and iax are the potential and kinetic displacemerdss pr is the amgtude of
displacement fromhie equilibrium statd3 up to the point of resf. The field of potential
kinetic velocity

= ‘jj—f: iwae™ (24)

is characterized by the average value of velocity
: (29

whereT,y, is the halfperiod of oscillabn (the time of one revolution along a circle). If the
circular motion is periodic, the form of the function of velocity does not matter, because the
average velocity in all cases (including the uniform motion) will be equal to the ratio of the
circumferace length by the period of revolutio2s].

The uniform motion along a circle is the amplitude wave motion with the wave period
lasting two periods of revolutions (of one circulaotman). Each wave motion represents by
itself the synthesis of two plan polarized unit oscillationsvaves along mutually
perpendicular directions.

The potentiakinetic mass of the pendulura= mé" = m, +im, describes its potential

kinetic state. It represents the mass potektrstic wave. The potentidinetic field o
change of state of the mass is the wave field of the potdintigtic charge:
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L (26)
dt

In turn, the field of change of the potentia@hetic charge is the field of potentikinetic
(kinematic) current:

IE:d—(E:?jiE:iw“:-wer. (269

In potential points,A. and A, specific wave states of mass and charge are equal,
respectively, to

A : 180)= me‘W‘L:O =m, dE= iwrk(0) = iwm. (27)

A: B0 =me"|  =-m,  GE=iwB0)=-iwm. (28)

=5

Analogously, in the kinetic point8, andB., we have

B,: m(}T)= me‘W‘L:T/ =im,  d=iwl(%T)=-wm. (29)
B : MB(T)=me"| = oim, dF= iwWre(%,T) = +wm. (30)

Thus in the potential points, the charges are potential; in the kinetic points, the charges are
kinetic.

The average value of the potential current, in any eseston, is defined by the
formula:

. = 2 o 2 . 4qi _ 2qi
il = i(:dt:-—w2 t=mwe"| == 31
et =2 T T (3D

2
T T ) .,

\310

where g =mw is the amplitude of the kinematic charge.

Analogously, the avage value of the kinetic current, in any crssstion, is

[ =4a_29 (32)

In the uniform motion along a circumference, as an amplitude wave, the value of
current in a crosssection of any poinB (Fig. 2) has the same value:
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A S/

2 5 2 4 4q 2

| =2 RFidt == Flg==q| 2?«Wm%(-wm»=?ﬂnN=3g=?gn (33)
orb

A 4T =4 1)
OB
&a r-%1)

Fig. 2. On the calculation of average current, flowing through a esestonB, if only one
chargeq circulates.

4. Proper moments

Of course, an electromas its own magnetic field and magnetic moment and moment of
momentum. But the last is essentially smaller in comparison with the orbital moment. Let us
imagine that the proper moment of momentum of the Earth is equal to one half of its orbital
moment of nementum. The Earth oaot endure such a huge moment and will be destroyed.

The same situation wil/l mee;LZ.an el ectron wit
Let us estimate t he ppopesnsagnetic momerd and spiv. Tlusf el e
isnot so difficult to perform relying on the

proper motion. According to this expression, the possible limiting value otldsaon
magnetic momemdf its owncan be estimated by the following formula

u

Qo

e Ger, (34)

i

r.npr,max:

O
o

In motion, the field of any microparticle, including an electron, is ndyical,
representing a wave trajectory, where an amplitude component of the oscillation speed of the
cylindrical field is

u=—. (35
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Here, Ois the constant of the field, equal to the amplitude of oscillations at the wave
cylindrical surface under the conditiokr =1. The formula 85) detemines the relation
between the speeds and radii of two arbitrary wave suris:

u=a2e-0 Ugp. (36)

If we rely upon the Bohr radius and sperdandgo, then the speeg. of the field at the
surface of the electron wave shell with the radiumust be equal to

gy, 37)
Cle =

U, =

I-QO

Taking it into account, we arrive at

ar 6}/2 u ar 5% .
Mo =F8 e =F§ M, 02800, 39
Clo~+ C c'o~
where
2 &3
r, = apl@g}/ = 4.16958675910 cm (39
(; -

is the theoretical [1, 8] radius of the electron wave sphgre5.29177208310 °cm is the
Bohr radius; e, =192 cmi® is the absolute unit densityn=9.1093818810 %%y is the

electron mass.

The followingproper moment of momentwhthe electron, at most, could be:

Zpr max — MUgle = rnpr max — S8 Mhy = _8 Zorb! (40)
€ ¢lo clo+
where
h
Zorb = 2_p = MU,

i s t he @Hitad manend of dnementurandh i s t he @MHited action,oha 6 s
Planck constanh =6.62606876 10 34J3 s.

Again, the same standard relation (as for the orbital moments), in this case for the
el ectrondéds proper moment s, t amoment (B8) andthe b et we
moment of momentum (40):
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rnpr,rr’ax - i
—Z ot (41

pr,max

5. The elecmd) abndfnt r magreide)r sealle ¢(tfir on ¢ ha

It makes sense to look again at the obtained expressions related to the electron charge.
Thatcan help, in a definite extent, to understand its possibly true nature, because

@ a good theory of electron structure stildl
explanation for why electrons do not explode under the tremendous Coulomhborepuls
forces in an object of small si ze. Esti mat e
an electron are very large indeed. Electron structure is an unsolved n&siery[ 9] .

The ratio of the momen{) and the orbitalomenumennhe of e
Bohr first orbit Z_,, = my,r,,

”Brb: erro - € We:k

—e (42)
Zow CMUgly MC €

defines thewave numbek. of the sulatomic wave field of mattespace, thdundamental
frequencyof the field(Fig. 2),

w, = % =1.8691619700%s 2, (43)

and thecorrespondingundamental wave radiys

=1.60388699800 & cm. (44)

Fig. 2. An orbiting electrone in a space ofthe hydrogeratom and its transversal kinetic
cylindrical B-field.
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The fundamental wave diametez7 ,=0.32nm correldes with the average value of
lattice parameters in crystals, defining an average discreteness of space at the subatomic level
of exchange (interaction). Thus, the formu&)(is in conformity with the experiment (if we
wi || transform d hand ofimmaogqin diteil ecc tunictaurei nt o t
[1, 8]).

The electron charge enters in the expression for the total energy of the orbiting electron
(where it is regarded as the chaegd# thecentralfield):

2 2
E=""0. % (45)
2 dp @&
e’ mu? : 3 :
Because4p = = . and the electron massis=4p g.[8] (see Eq.39)), we obtain
0 0
B _4p @imulr, _ mPwiulr, _ giulr
e’ =4p gnu’r, = 3 00 - Wirego 8 ugrzo : (46)

Taking into account that in the cylindrical fieldr, = u’r,, we have

e=q, =nmw.. (47

e

It means that theentral i p ot e ndlectréaad )0 o and ghetransversaliin et i ¢ 0

( magnetio ) c lyaaof thee electron are equal in value. We can arrive at the same
conclusion on the basis of one more consideration. The agléliectron forms the cylindrical

wave field, which is limited from below by the electron radiusAlong the axis of the
trajectory, each electron state corresponds
diameter with the area of the cylindricalrface

S=2prd, =4pr’. (48)
On this surface, the transversal electron flow is defined by the transvergadricgl) charge
qe = S'IeeO = 4pre2ueeo ' (49)

On the other hand, the central electron flow is defined by thetiahigal (spherical)
charge

e=4prfu.e,. (50)

Accordingly, we again arrive at the conclusion teatq, .

The formula 47) and the data of the work [10] (devoted to the detail description of the
wave behaviour of efeentary particles) allowconsidering the electron as a particular
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discrete physical point of an arbitrary level of ma#pacetime pulsing at the fundamental
(carrier) frequency of the subatomic level of mafipacetime w.. The electron mass is
defined as theelementary(limiting) amplitude mass of the waexchangeof the physical

space; and the charge 1T as the limiting rate (power) of exchange

e=—=—""e"¢e=4p g?u_ (the relative densitye, =1 at thesubatomic level), or the

elementary quantum pbwer of mass exchange

Recall again thathe new notiorexchangeused here, reflects behavior of an electron (as
any elementary particle) in its dynamic equilibrium with the ambient wave fieléssand
motion andinteractionswith other objects (and particles themselves). In other words, the
notion exchangeis more appropriate from the point of view of the physics of the complex
behavior of elementary particles, as thenamicformations [10], belongingo one of the
interrelated levels of the Universe.

6. Once more about the magnetic moment

Theelectron orbital mgnetic momenandthe electron orbital moment of momentame
the different measures of the same wave process. Indeed, any system, faegaanetallic
rod suspended by a thin elastic thread, can be regarded as a closed system (of course, under a
definite approximation). Let its initial moment ofomentum be equal to zero. This means
that its as a solid moment of macromomentuml,macro and the total moment of
micromomenta of all orbital electronkmicro, form the total moment of momentuof the
system equal to zero:

Ls = Linacro™* Limiro =0- (51)

Under the action of external fields, the ordering of moments of momentum ofdinalivi

orbital electrons can take place. As a resulie general change of the moment of

micromomenta, DL arises. It is accompanied with an appearance of the moment of

So that

micro?
macromomentum of the ras a whole DL

macro’

DL =DL__ +DL_ . =0. (52

macro micro

Let us now introduce the kineti@ ma g n)amnormeatof the orbital eteron, as the

. . w ,
product of its orbital moment of momentuhby the wave numbek, = — of the field of
c
thesubatomic level:
w

My :kez=?emur =%er (53)

In such a case, the equalig2] can be presented as

75



http://shgnkovcomfpdf/Vol.3.DynamicModel2. pdf
keDLmacro+ (- a kezn) =0 or keDLmacro_ a rr!)rb,n =0. (54)

If Nis the number of ordered orbits, participatinggfiven process, we iave at

é. n%rb,n a. n%rb,n a nZer,n
n — n" =1 or n - Nn%rb — n%rb - ke' (55)
keDLmaCFO kea. Zorb,n a. Zorb,n NZorb Zorb
n n
Hence, we have
Mot — . (56)
Zorb
This means that he Aorbit al ma g n et iamthemexpressian @f the s i n

orbital moment of momentum,hich is one of the measures of the orbital motion.

Thus, the ratio of the orbital magnetic moment to the moment of momentum of the
electroncompletelyc or r e s p o n d sd et oH aEaisndsst eeixnpbesr i me nt :

Mo = € —p =We (57)
Z mc c

This magnitudejn accordance with the objective theory of electromagneticgsses, is
equal to the wave numblkyof the fundamental frequeney.

These results provide justification to assume that the electron spin of the%vzl'usethe

theoreti@al myth. All relativistic equations, including Séiedri nger 6s equati on,
the basis of negation ebntainsandcausesThe description of nature was made on the basis

of formsandeffects whi ch only were r ecogiilavengitheas t he
fully developed approach, the researcher must deal with sensations and their aitarpset

the matter of creative fantasy of the free game of notions. Accordingly, a physical theory

mu st not answweho ,t hbeu t g uneussyti @ annesfiwvghov® sat nillonn  sfu ¢ h
situation, a talent of the mathematical matching of calculations to the experiment is especially
appreciated. By this way, the greattsesses were obtained, but an understanding of the
nature of phenomenkbas notbeenachievel. The mathematical constructions, farther and

farther from reality, astonishingly complicated its understanding and are, in essence,
physically sendess.

We can arrive at the above conclusion by many ways. In order to convince everybody
finally, let us onsider additionally this issue from the following alternative points.

The orbitalcirculational (magneticymomenbf electron is

u e
Oero =_

b Z. (59)
C mcC

rrl)rb =
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Themoment of currencorresponding to the circulational momesg)( is
P = Uyl = ZW, = MEPWW, = J, WeW, , (59

whereugy =w, Iy, Z=MmuUgl,.

The moments of circulation and current describe the field of negation; hence, we should

call them the measures of negation. In this case, the equa®oraf be presentexs
B =idw, =iJ W, Wg. (60)
Themoment of momentuaf an orbiting electron (on the Bohr orbit) in a similar form is
Z=Muyl, =mEw, =J, Wg. (62)

Since we deal with the wave field of the frequewgy as the wae parameter, the
moment of momentyrshould be presented by the following expien:

B=3, weke, (62)

The rate of change of this momentum in time is equal tontimentof current

dz .

o iw,d, wee R =iw =P (63)
dt
or
d .
—=P and —==iw, =i—. 64
dt | E e m ( )
Thus, Ed @ s tHaiars ® s experiments (and t he
Newt onds el ementary | aawvtheflevel of imhsexehanget cd the o n a |
microworld:
ad_M=w and M_w=2, (65)
dt L m
where L = mua is themoment of momentuamdM is themoment of h @ynafical force .
I n common experiments, t he mo me onent of f i f

Aki nemati c f ments ead kinemdtic end daymamic forces are defined,
correspondingly, by the expressions:

M =m%®, M =ud—m®1:uec"a. (66)
dt dt
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Experiments showed that in theegieechwecbothh ost at |

moments were proven to be equal. In this is the sensensftEie-d e 6 laas 6s (and s

experiments. A half éh‘/lcanrhoebemns'rdemtdhanem of Aforc

If we determine a gradient of the wave moment@@), (we arive at

e = 1 My, _ . . e

—~=ik E==P = and 22 =ik, =i—. 6

dS € c | rrl)rb E e mc ( 7)

In this equality, we deal with th&rculational (magneti¢g momenbf the Bohr orbit. It also is
related to Newtonés | aw for rot ataffoyaddlf mot i o

and, hence, having become the erroneous bgg—, led to the theoretical spin boom in
mc

physics and to furthefalling into the abyss of thé d e v e | 0 p ineeleguateatoric
notions and physics on the whole.

7. Conclusbn

Thus, the orbital magnetic moment of the electrcan be regarded as tmeagnetic
moment of harmonic wave of thedamental tong

u
Mo = — €. (68)
c
A ratio of the magnetic moment to the moment of momentum of the orbiting eléctro
the hydrogen atom, derived theoretically in the framework of the Bdresponds

A

completelyto the ratio obtained ik i n s tdeei Hasas 6 s and Barnet s exyf

Moo — € ) = We (69)
Z mc C
In accordance with the objective theory ofottemagnetic pycessepresented ifil], this
ratio defineghe wave numbek. corresponding tehe fundamental (carrier) frequenay of

the subatomiand atomidevels. Theratio (69) is also valid forthe limiting values of the
possibleown (prope) electron momentsangular ananagnetiq41),

Mprrex _ €
5 vt (70)

pr,max
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That is why when longitudinally polarized charged particles are trapped in a magnet& field

. . B
the orbit angulafrequencyand the secalled spin frequencyare the samew, =w, =

mcC
[11].

Thus, the results presented this and previous two Lecturgsrovide convincing
argumentatiorfor the assertion, which till now has not been challenged by anybaéthe

: 1 : , : .
electron spin ofthe EZ value is an unral erroneousparameter introduced in physics

subjectively without a thorough substantiation
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Lecture 7

The Neutron Magnetic Moment

1. Introduction

The first precise derivation of the neutron magnetic moment (NMM) on the basis of the
Dynamic Model of Elementary Particles (DM), yleed quantum electro and
chromodynamics, is considered in this Lecture. A new insight into the nature of the NMM
differs in principle from that one that is widespread currently in physics. The material of this
Lecture is naturally tied with the subjectt gerth in preceding Lectures, devoted to the
precise derivation of the electron orbital magnetic moment in the hydrogen atom. Derivation
of the formulas for the given moments inherent in both particles, charged and uncharged (an
electronbound in the hydrgen atom and theeutror), is based on usage of the same notions
and fundamental constarmtarameters following from the theory of the DM. Therefore, the
results under consideration here are the further evidence, along with many others, in favor of
validity of the DM.

The following natural questions made their appearance after the first experimental
observation of the neutron magnetic moment.

What is the nature of origin of the magnetic moment ofelleetrically neutralparticle,
which is the neutron?

Accordingly, how it is possible to derive theoreticahig precise value of the moment?

Obviously, the answers to these questions are still hidden in the mysterious structure of
the neutron. The Standard Model (SM) is unable to explain convincingly ernlbedhatter
without use of invented hypothetical particles (quarks, gluons, etc.) just like it is unable to
explain for this reason the phenomenon of existence in the neutron (and in the proton as well)
of the strictly defined magnetic moment. This medra the concepts of the SM on the
structure of elementary particles are not adequate to reality, and, hence, are erroneous in
essence. The above problems of the SM are currently the realm of the theory of Quantum
Chromodynamics (QCD). The QCD studies numuer observable properties of nucleons,
including their magnetic moments, and on the basis of the resulting data makes a try for
building appropriate submodels in the framework of the general SM. All other theories of
modern physics are also unable for shieg any light on the structure of nucleons and on the
nature of their magnetic moments.
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An understanding of the structure of nucleons is still one of the key problems in physics.
According to the QCD hypothesis, neutrons can have a magnetic moment béwguse
consist, as is believed, of the mystical charged constituestscalled quarks hypothetical
particles (Ahypothetical 06 because they are
QCD theory cannot produce a clear unified explanation of the observed features obtained in
experiments on accelerators, whigtbme more and more complicated and very expensive.

Thus, from our point of view, the absence of an essential achievement in understanding
the nature of nucleonsd magnetic moments an
the weltknown imperfedbn of the Standard Model of Elementary Particles (SM). This is
why magnetic moments of nucl eons are curre
recognizing by this their inability to give in the framework of the SM a transparent
explanation of the orig of the observed phenomena.

From experimental data it follows that the ratios of the proton and neutron magnetic
moments,m, andm, to the nuclear magnetony,, are equal, respectively, to the following
values:

™ _ 579284735023 1)
m
and
M-
=-1.9130427845), 2)
m
where
m, =—£_ =505078324133 107 J3 T 3)
2myc
is the nuclear magneton. These data were tak
I n order to explain the above fabnobthemal ity
concept o f Avirtual particleso, which has |

mo me nt ilanomal y 0-5].cAtcording ¢o thés Icanaept,rswomg irftetaction of

hadrons (baryons and mesonscomposite particles made of the-aled quarks) is
conditioned by their mutual transformation. In particular, it is assumed that the neutron,
related to the family of baryons, emits a virtual negagpiveeson and is transformed on the

definite time into a proton. According to QCP;mesons are apecific kind of a quark

antiquark pair. So that the neutron magnetic moment is considered as a result of the
continuous motion of these charged virtual particles (negatimesons). Analogously, the
proton is virtuall y f Huto s oeatiomancaposdive vittgale d e f i
meson, and fAabnormalityo of its magnetic mo.l
positive virtualp-meson.
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Different assumptions are used in order to obtain a simultaneous fitting of the theoretical
ratio to the experimental ratio for the neutron and proton magnetic moments. -Ardiest
calculation for proton/neutron magnetic moments based on the quark model one can find, for
instance, in the textbook by Giffiths [6]. One of the fundamental studies loasthe above
approach can be found in [7].

A modern trend in the theory of magnetic moments of nucleons is the use of-a three
qguark model of nucleons withp, down and strange quarks [814]. The value of-2/3
obtained in this model for the neutron/metmagnetic moment ratio is nearly the experiment
value [15]. The current CODATA data gives

: 4

winN

m_. 0.6849793416) ° -
m,

In the work by G. Strobel [16], differences between magnetic moments of a proton and
neutron are explained in the three duarodel by allowing the strange quark wave function
to be spindependent. Namely he assumes that the wave functions for the spin parallel and the
spin antiparallel quarks differ. In one of the last works on this subject [17], an approximate
fitting to the experimental ratio is achieved owing to introducing a difference between the
constituent quarks masses in the nucleon of about 15%. A general overview of the theory of
Astrangenesso in the RWUljcl eon one can find al

Among other works on this bject, one can mention also the work by R. Mills [22]. He
derives the magnetic moment of a neutron as the sum of: the magnetic momencafledso
Aconstant or b iiteangd massne(&hiclo dorrespbnd toghe particle), the
magneti c moment of a proton, and fAthe magne
guar k/ gluon to a down gquark/ gluono.

In spite of many attempts by QED and QCD to explain the magnetic moment of
nucleons, the problem is still open, andyshbists seek new ways for a less complicated
solution. Here is an opinion by E. Beise who represents leading researchers in their area [23].
0The ratio of the proton and neutron magne
valence quark structure, aslias ratios of other baryon magnetic moments. But the absolute
magnitudes cannot yet be calculated within the context of QCD, nor the dynamical
di stributions of charge and magnetism either

The current experimental value of the neutron magnetoment, according to the
CODATA 2006 recommended values, is

m, =-0.9662364(233 102 J* T'1. (5)

This quantity is approximately in 1.46 times less in absolute value than that for the proton.
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A reason of the difference between two magnetic momentspodtan and neutron, is
not yet clearly understood by modern physics. Both magnetic moments are studying
exceptionally in the framework of quantum eleemod chromodynamics.

There are no, more or less, serious works on this subject with use of clapprcalches.
In our opinion, the current status quo in this area is a result of the sad fact that physicists
(based on the SM exhausted itself completsti) do not know the true nature of mass and
charges of elementary particle3hey also know nothingbout the origin of magnetic
charges. And what is more, the fundamental error of physics, namely an assignment-of a non
existed proper angular moment (spin) of &2 value [24] first to an electron, and later on
to nucleons and othgrarticlesi f er mi ons 0, makes it i mpossi bl
problem of magnetic moments of nucleons without different fittings. Accordingly, an abstract
mathematical fitting is currently the main method on the way to achieve a correspondence of
theresulting theoretical data with experiment.

Fortunately, at present, owing to the DM developed as an alternative to the SM, which is
beyond QED and QCD [25], and the works on its basis revealing a groundlessness of an
introduction in physics of the notiasf electron spin [24, 26], the above and other questions
accumulated in modern physics have obtained convincing and relatively simple solutions. Let
us recall some notions of the DM needed for a theoretical description of the neutron and
proton magnetic mments.

According to the DM, a nucleon just like any elementary particle, including an electron, is
a dynamic spherical microformation being in a continuous dynamic equilibrium with
environment through the wave process of the strictly definite fundamieatplencywe
inherent in the atomic and subatomic levels. Owing to the DM, the rest mass does not exist.
And that we usually call as the mass of elementary particles is actualggbeiated mass
which is themeasure of exchangmteraction) of mattespacetime.

It is very important at the consideration of nucleon (neutron and proton) magnetic
moments. The DM distinguishésngitudinal exchangandtransversal exchangghe latter
will be considered in the next Lecture). Therefore, two notions of masst, e
correspondingly, thassociated mass in the longitudinal exchaage theassociated mass in
the transversal exchangeThe latter exhibits itself in cylindrical fields generated during the
motion of particles.

As we already know, the formula asa@iated mas# thelongitudinal exchangeas the
following form,
_4priee,
1+k?r2 "’

(6)

wherer is the radius of the wave spherical shell of a partielez1 g3 cm® is theabsolute

unit densityande; is therelative density
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(7)

is the wave number corresponding to one offtlrelamental frequenciesv. or wg, of the

field of exchange (which are characteristic of the subatomic level of the Universe). Two
fundamental frequencies define, respestiy electromagnetic (including strongy,, and
gravitationawg, interactions [27, 28]. The DM deals with physical quantities expressed in the
absolute system of units by integer powers of tii@sc unitsof matter, spaceandtime (g,
cm,ands).

Thecharge in the DM is an alternate quantity and defined astaef mass exchange
the fundamental frequency. Two notions of charge correspond to two aforementioned notions
of mass: thdongitudinal ( électriad chargeand thetransversal( magnetio xharge The
transversal charge appears at the motion of particles. Just the transversal charge defines the
distinction of the proton magnetic moment as against the neutron magnetic moment.

The following relation connects the exchange chaf@e both longitdinal and
transversal, with the associated miass

Q=nmw; (8)

its dimensionality isg3 s'*. Thus, according to the DM, every particle of the nmasms the
definite exchange charge. Th&change chamg of an electrorat thelongitudinal exchange
and at the level of the fundamental frequensys

e=mw, =1.702691582 10° g3 s*, 9)

where m, =9.1093821%45)3 10 ** g, and the fundamental frequency of the subatomic level
is
w, =1.86916253410° s*. (10)

The electronds exchange <charge of the absol
minimal quantum of the rate of exchange of matpEcetime

Principal elements of the DM theory and the notion of central exchange are considered in
detail in Lectures of Vol. 2 (see also [25], accessible online in Internet). The transversal
exchange isesponsible for the difference of the proton magnetic moment as compared to the
neutron magnetic moment. The transversal exchange and proton magnetic moment are the
subjects of the subsequent Lectures.

We proceed now to derive the magnetic moment of aoruthis derivation follows, as
was mentioned above, the approach and the data of the work [26] devoted to the electron
orbital magnetic moment that has been considered in previous three LectGres 4
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Accordingly, we consider the presented here matesal anatural continuation of our
discussion devoted to the nature of magnetic moments of elementary particles, constituents of
atoms. Along with fundamental parameters inherent in the DM, presented above (without
them the derivation is not possible), we 8866 CODATA recommended values.

2. Derivation

Although the true structure of neutrons has actually remained a mystery, one of the main
features firmly known from experiment is that neutrons are composed of a proton and an
electron, and the neutron mass the combination of these constituents. Thus, to all
appearances, a neutron is a binary system of proton and electron. An energy excess with
respect to energy of its ground state, formed by a free proton and a free electron is 0.78 MeV.

Free neutrons dey by beta decayn- p+e +n, with a mean life 0f885.7 s. During
decay, a part of the energy excess carries away an antineutrino.
This fact along with other data known from the literature allows us to regard an

individual neutron as a pairegstem, similar to the hydrogen atom, in an excited state. In
other words, we have the right to suppose that neutrons in a free state are a kind of the

unstable isotopes of the protium, of the simplest hydrogen atbim(the common, stae

isotope of hydrogen, as distinct from deuterium and trififi@8]. Thus, in the case of a
neutron, we actually deal with an expanded paired wave system, and natural specific features
of wave motion of the system and its constituents must be takercomsderation as
perturbations.

According to the DM [25], the wave motion with incessant exchange causes oscillations
of the wave shell and the centre of mass of a nucleon, with the amplitude

& = @ , (11)
where
A=r, |2TR (12)
myC
&(kr) = '%kr(JHy2 (kr)° iYH%(kr)) , (13)
1
k:VEV:7,kr:zp‘S, (14)

A is the constant factory is the radius of the wave shell of a nucleon equal to the Bohr
radius; J(kr) and Y(kr) are Bessel function¥ is the wave numbeny is the oscillation

frequency of the pulsating spherical shell
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frequency of the subatomic and atomic levels (we consider here only the
Nnel ectromagnetzj;ekr ark the toas (e and ¢xtrema) of the Bessel

cylindrical functions, JI+}/(kr) and N|+}/(kr) (or YH}/(kr)). They are designedi,

2 2 2
correspondingly, asjl%’s, y|+%’s, jﬂ%,s’ and y|i+%’s. Analogously, zeros and extrema of
the Bessel spherical functions are designatedy as- j|+}/2,5, b= y|+}/2,s’ ajs, and bjg
[29].

Being a dynamic wave microformation, a nucleon oscillates also as a whole in a node of
the spherical wave field of exchange [26, 28] with the amplitude,

Y = i (15)
z
p.s
where
2Rh

=7, |—, 16
An=Te o (16)
7.= % (17)

We

is thewave radiuswe is the fundamental frequency of the subatomic level. The ampliyde
is the characteristic amplitude of oscillations on the sphere of tnee wadius (at
z,s =kr=1), and it is the radiusy of oscillatory motion of the center of mass of the nucleon.

As the proton mass isy, =1.67262163®3 2 10 ** g, the fundamental frequency of the
subatomic  level is w,=1.86916253410°s*', the Plack constant is

h=6.6260689633)2 10" erg? s, and the speed of light is =2.99792458 10°cm? s,
the Rydberg constaftand the wave radiug, are equal, correspondingly, to

R,

R= =1096775833cmt, (18)
1+
m,
and
7.=1.603886514 10°cm. (29)

As has beemepeatedlynoted earlier, the wave radius, (19) is equal to ontalf of the

average value of interatomic distances in crystals that is not a random coincidence. The latter
shows the wave character ofeéraction of nodes in crystals just at the fundamental frequency
w, (10) (details on this matter one can find in [27, 28]).
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Hence, the radius, of oscillatory motion of the center of mass of the neutron in the
wave field has the vatu

= A =7, | 200 =2 73065189 102 cm, (20)
m € rr]OC

The wave motion of a nucleon as a central object of the field, with respect to a
displacement, generates aelementary longitudina( d@lectricd Jmoment moment of the
basis,

Pe =Qr, (21)

and the correspondirtgansversal magnetio jnomentmoment of the superstructure,
= Eqr , (22)
c

where g = mw, is theexchange charge a n d ogcillatosy spedwéthe nucleon shell. It

should be stressed once more thatekehange charggq (defined as theate of exchange of
matterspacetime) is inherent in all dynamic microobjects viewed in the framework of the
DM. The absolutealue of the electroaxchangechargee represents theminimal quantum of
the rate of exchange=mw,.

In a case of a free neutron, as an exited paired pedemtron wave system, the
exchange of the spherical wave field of a protod @ne wave field of an oscillating electron
(realized with a certain strength dependent on the values of the corresponding exchange
charges) are mutually balanced, like in the hydrogen atom, but during the mean life of a
neutron. The latter is also the #nof an existence of the definite magnetic moment observed
at measurement.

The spectrum of amplitudes (11) is defined by roots of Bessel functnss kr,

hence, the spectrum aimplitude mgnetic moment®f the nucleon, corresponding tbe
amplitude (11), is described [28] by the formula,

_u AE(Zp,s)
m=—q———.
Cc Y4

(23)
p,s

The subscripp in the rootsz, sindicates the order of Bessel functions @nthe number of

the root. The last defines the radial spherical shathber. Zers of Bessel functions define
the radial shells with zero values of radial displacements (oscillatipes)the shells of

stationary states [28].

One of the constituents of the displacemerd defined by the amplitude, (20) with
which the neutron odltates as a whole in the spherical field of exchange. Assuming that
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u=u, =ac (where a =7.297352537610° is the finestructure constant), the exchange

chargeq=e, and z, ; = z,, so that under these cotidns |E)(krs)|2 =1, we arrive at the

corresponding elementary quantum of the neutron magnetic moment of the following value,

U, - 23 -1
=—eA =-3.39287340310 Scms =
M =2 An g (24)

=-0.9571119163102° J3 T

The quantity obtained is, in absolute value, thain constituent of magnetic moments
nucleons both a proton and a neutron. The quantity (24) insignificantly differs in absolute
value from the experimental value (5) obtained for the neutron.

Small deviations of the amplitude (16)e., deviations of the predominated wave
motion, areappeared mainly owing to the natural reason. The matter is that the wave shell
oscillates with respect to the center of mass of the neutron. These small deviations, defined
by the formula (11), superimpose on the oscillatory motion of the nucleon wigmipigude
(20), defining thus the second in value term responsible for the neutron magnetic moment.
According to (11), for the case of, =z, this additional term is defined by the value of

oscillations of the wave shell of the radigsvith the amplitude

drl = rio 27Rh . (25)

Zos | MC

The neutron magnetic moment is measured during the mean life of the neutron being in a
free state. So we deal with a paired prettectron metastable system, where the only
electron, slightly renote from the inner space of the neutron, is in a highly exited energetic
state outside near the wave spherical shell of the neutron. Therefore, we have the right to take
a root of Bessel functions responding to one of the zeros for the somewhat rentaie neu
wave shell with respect to the first one. Let us take the zgre vy, ,, = 353464523 [29],

responding to the solution of the radial equation for one okitietic neutron shells [27, 28,
30, 31]; and then we have

dr, = —° /Z—Rh = 2548871862 10 “cm, (26)
yO,lZ rT'OC

wherer, =0.52917720892 10 ° cm is the Bohr radius.

Thus, according to the above obtained data, the oscillatavg motion of the neutron
generates, first, the magnetic (transversal) moment of the walu@4). Second, small
deviations of this motion, caused by perturt
spherical field of exchange and defined by (26), generate an additional term:
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d pe eléodrl, (27)

which must be takeinto account.

According to the DM, an electron is a spherical dynamic microformation, like a proton
or any elementary particle. Therefore, oscillations of the centre of mass of the electron itself,
as a whole, with respect to the center of mass of ¢wtron, also take place. Hence, all
formulas of the DM, obtained for the dynamic spherical microobjects, are valid for the
electron as well. The second, smallest in value, additional term in a final formularfost
take these oscillations into account [26]; their amplitude is defined by the equation,

ar, = fe [2R% (28)

;5\ mec

wherer, is the wave radius of the electron [28]. The latter is derived from the formula of
w.

mass of elementary particles (6),evé m=m,, k =k, =—=, r =r,. Calculations give
c
r, =4.17052597 10 *°cm. (29)
The physical quantity
h, = 2pm.ugr, (30)

is the limiting proper (own) action of the electron (analogous the Planckorbital action
defined by the expressiorh =2pm,u,r,) under the condition that the limiting oscillatory

speed of the wave shell of the electron is equal to the Bohr speed,
U, =ac=2187691254 10° cm? s™*.

For the case of the term (28), wéake the root of Bessel functions
Zys = jo1, =36.9170983! responding to the zero of the twelfth potential shell. In view of

this, (28) yields the value

ar, =t [2R% _ 53904667 10" cm, (31)
10,12 rrbc

Thus, the total magnetic moment of the neutrpoontains three constients:

M =r, +d prd gEe O (r, +o +dr,). (32)

In view of the above considered, the expanded form of the theoretical value for the total
neutron magnetic momenty, (th) , takes the following form,
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& 9] %
m(th)—%%e+ fo §[2RN T [2RRE

: 0. (33)
C & Yoiz 2| MC  Jozo || MC 0

The substittion of numerical values for all quantities entered in (33) gives the following
theoretical values for three constituent moments (one major and two additional) and for the
total magnetic moment of the neutron:

m, (th) = - (0.3392873403 0.003167008- 0.000067089) 10*°g3 cm3 s™* =

(34)
=-0.342521437 10 % g3 cm® s’*

In the Sl unitsthe dimensionality of magnetic moments is expressedsiT *. Hence,

since 1T=£ cm3 st [28], the numerical values of Eq. (34) in these units are the

Vap

following,

m, (th) = - (0.957111915- 0.008933964 0.000189254% 10*° J3 T™* =

(35)
=-0.9662351310%° J3 T

We see that the resulting theoreticalue ofm(th) practi cally coinci d:¢
CODATA recommended valuedo accepted for the n

M, copata = - 0.9662364(23)3 10%° J3 T+, (36)

3. The associated nature of the neutron magnetic moment

In the framework of the DM, using specifiotionsinherent init, the neutron magnetic
moment can be also estimated with sufficient precision in another way. Here is how it can be
done.

The state vectorS of a dynamic wave object with tressociatednassm, relatively to
some wave axis, is defidgsee L. 4 of Vol. 1) as

S=nmr, (37)

wherer is amplitude of a harmonic displacement.

The followingmomentunaefines a general change of the state

dS dm dr
_ [+

m— , 38
dt dt dt (38)

where
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dm
P,=—r=qr 39
¢~ 4t q (39)
is thedynamicmomentumand
dr
P=m—=nmu 40
=M (40)

is thekinematicmomentum

The dynamic momentury is simultaneously thenoment of theate of mass exchange

i.e.,, the moment ofg Z(?j_rtn [28]. At the level of basis, (39) represetite electric moment,

but at the level of superstructuPgrepresents the magnetic moment.

In a simplest case of tHearmonic wavethe dynamicand kinematic momentaan be
presented as
Ry =(mw)r =qr (41)

P =mmw=mu (42)

At the same time, theynamicandkinematic momentsf the momenta41) and (42)Lq4
andLy, are equal to each other. Actually, we have

L, =d—mr® =mriw=Jw (43)
dt
dr . 2
Lk:mag =mwr< =Jw (44)

If we suppose that the neutron moment of inertia imktp
I=Zme, (45)

(as for a homogeneous spherical ball of the nmagshen, according to (43), the dynamic
moment of momentum of the neutron at the level of the limiting (fundamental) frequency

will be equal to

2
L =Zmr’w, =3.506753663110°° g3 cnf3 s’ =
d,max 5rnn0 e g (46)

=0.89236943810°%" J3 T '3 cm
where
m, =1.67492721B4)3 10* g,

r, =0.52917720883 10°®cm,

w, =1.869162534 10°s*.
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A radius of the neutron wave shglldepends on frequency conditions of wave exchange

(i.e., on the value ok =Y entered in (6)) and is within the interval ofi (r._,r,). Atthe
c

level of low and middle frequencies under the condiér’ < 4, the formula of mass (6) is

simplified; and a radius of the limiting neutron wave sphakes the value

r_ =g/ =0510813098110°cm. (47)
4p g

Hence, for the beginning of the interval, the minimal value of the dynamic moment of
neutron momentum is equal to

2 2 - 23 -1
Ly min =—=Mr2w, =3.267586148 10*° g3 cnf3 s =
d,mn 5 rnn max' ‘e g (48)
=0.21769034310% J3T '3 cm
The rational golden section of th&erval of the moments is
(La)gs = Lgmin +0.618Ly 1o - Ly mn) =9.634642023 10" J3 773 cm (49)

The centimeterthe reference unit of space, enters in the above formulas as the parameter
of the atomic field of mattespacetime.

Hence, a value of theeutron magnetic momeng¢sponding to the gaén section (the
divine proportion) is

(Ld )gs
cm

(M) g6 = =9.634642023 10" J3 T (50)

that is close, in absolute value, to the average numerical value accepted (according to the
CODATA 2006 data) for the neutron magnetic moments= - 9.662364123)3 10> J T .

The mass of th@eutron, as mass of any particle in the DM, has the waseciated
nature. Accordingly, the neutron moments are, in essasseciatednoments; they have the
field character reflecting the wave exchange of maipacetime.

4. Conclusion

A theoreticalderivation of the observable quantity of the neutron magnetic moment
was realized for the first time in physics owing to the DM [25]. The latter, after it was first
put forward in 1996, has allowed reconsidering a series of the phenomena observectjn nat
both explicable and inexplicable by the Sldminated presently in modern physics. The DM
not only demonstrates new ways in learning these phenomena, but made that in a better way.
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The derivation of neutron magnetic momemthas been performed withgard of wave
features for the behavior of a neutron viewed as a combined gel#cinon wave system. A
relatively high precision and a less complicated way of the derivation by the DM distinguish
the latter from theories of quantum eleetemd chromodymaics, which are continuously
trying for long time, but as we see unsuccessfully, to solve the neutron problem.

Followed by precise derivations of the electron magnetic moment [26], the cosmic
mi crowave background r adi a tthe amb ghifi [38],Icarred 0 b ac
out on the basis of the DM as well, the derivation of the neutron magnetic moment,
considered in this Lecture, is the next of the stringent confirmations in favor of the validity of
the DM. At the derivations in all cases wesugew fundamental constants originated from the
DM and the standardi CODATA r e c o mmefor et knowa | constants, in
particular, the data presented in [34].

Thus, the discovery of theeritablenature and the correct absolute value of the electron
chargee, made in the DM, due to which the electron is now regarded adearentary

quantum of theate of mass exchangé the dimensionalityg® s*, and the discovery of the

fundamental frequency of atomic and subatomic lewglfavemade it real the theoretical
derivation ofm, just like the derivation afy [26], the Lamb shift [33], andtc
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Lecture 8

Transversal Exchange

1. Introduction

Before proceeding to the derivation of the proton magnetic moment, wetonlestrn
about a new notion, which is called in the DM teansversal exchangdt is the notion
opposite to the notion dbngitudinal exchangén the longitudinatransversal structure of
wave fieldsspaces in the Universe. The matter is that tt@mswersal massand the
transversal chargen the transversal exchange are the major components defining a precise
value of the observed proton magnetic moment. Therefore, we begin this Lecture from
consideration of the next new principal notions originatedhftbe Dynamic Model (DM)
related this time with the aforesdidnsversal exchange

The development of systems of unitsphysicsled to the sad fact that two parameters,
current and circulation, characterizing different subfields (longitudinal and transal,
Ael ectrico and A magn e-transvedsyl fietd fhave dbtained the semel o n g
name i current although in principle,because of their dimensionalitiend physical
meaning, they aredicallydifferent.

This fact is reflected, in pacular, in the erroneous presentation in modern physics, both
in form and contents, thelementary laws of electrodynamidsmp e r e 0 ®t-Savartd B i
The above faults, i nherent also in Maxwell
framework ofthe DM of dialectical physics. The oldest puzzté physics concerning
magnetic chargekffiownasi magnet i ¢ monopol esd) obtains he

The laws of electrodynamics are based on concepts of theetfury physics. Now at
the beginning oftte 2£' century these laws requesssentiareconsideration in the light of
the found faults caused by outdated views. A theoretical basis, philosomindal
mathematical,on which the aforeemtioned reconsideration has becapussible, is the
DialecticalModel of the Universedjalectical physics) presented mainly in three bdak3]
and numerous publications. This issue is already considered in Vol. 1 of the Lectures.

A series of the discoveries of the DiNsted in[4], started from uncovering the natuof
mass and charge of elementary particlaskes it possible to perform the corresponding
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correctionsin physics Physical notions, unknown earliesichasrelated tothe transversal
exchangealong with the notions of longitudinal exchangg&changehargethe fundamental
frequency and fundamental wave radius of atomic and subatomic lete]scardinally
extendour understandinggality.

We intend here to reconsider on the memionstwo elementary laws of electrodynamics,
namel y Aawmmdthe BiatSavart lawin orderto present them in correct form and
contentsin accordance with the DMThese laws deal with the magnetiansversalfield
caused by a current ani@pendent othe distance from the curreiitom the DM it follows
that theBiot-Savart law is the differential version of Ampere's law.

For this goal, we must first of all explain principal notions used in this work and give the
corresponding definition®asing on axioms of dialectical physics, related to the wave nature
of the World, we begin from the elucidation of basic attributes of longitudiaakversal
(sphericalcylindrical) wave fields and their potentiaihetic structure. Further, we will show
how we have arrived at such fundamental notions as the associated mdsexahange
charge at transversal exchange. The |gt@ametersare responsible for the transversal,
Amagneti coO exchange (interaction).

One of the principal physical quantities entered in resulting formelated with the
transversal exchange the circulation G We turn a special attention to elucidationitsf
physical meaning.

An indissoluble bond of longitudinal and transversal, electric and magnetic, fields is
reflected in a binary nate of the behavior of the electraharge. The electron showiself

as the spherical electric (scalar) charge and, simultaneously, it is the cylindrical magnetic
(vector) charge,cafi magnet i ¢ mpay @gpecibl atiention s propertyhere

2. Embeddednessand other parametersof the wave physical spce

According to the DM [5],nternal and externapaces of albbjects at allevels of the
Universe aremutually overlappedpenetrated, permeate@mbedding in each othewWith
this, below laying spaces are the basis spawespaces (object®)f the upper laying levels,
and so on.

Microobjectsof the correspondintpvel areregarded aspecificphysical spherical poiat
(like vortices or compressionsr thickening in space from the space itseff) pulsating in
space andthar mas®s dohave he dynamic associated nature

In view of this we regardnassm of physical space amamount of the physical spaoé
anembeddednessdefined by the equality

m=eV =gV )
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whereV is the volume of the space. The embeddedresg,e, is, in other words, the

densityof the space, where, is therelative densityand e, =192 cm® is theabsolute unit

densityof the space.

If we reduce an amount of spatdo the uni embeddednese(=1), we can rewriteX)
as
m=e (eV)=eV,, (2)
whereV, = m, because in thaforanentioned meaning
3

g=cm. (3)

For the more accurate description of the wave physical space, wateopéth the

kinematic vectospeed Eat the level of the basis wave space. To stress its directed character,

one can use the symlBl The referencdimensionality of the vectespeecE is cm? s™*.

The dynamic vector, conjugate to the kinem&tieector, is defined as
D=eE=e¢gE. (4)

We see that th®-vector is a vector of thdensity of momentum of physicabspwith
the embeddednesse. Actually, its dimensionality as follows from (4), is

[D] =[e, ] E] :%Cf?: g® cmi?e s,

The vectorsD and E are used for the description t¢dngitudinal wave field. The
analogous pair of the vectotd,andB, presents th#ansversalWwave field:

H=eB=e¢gB. (5)

The vectorsD and E describe thespherical( iel ectri co) wave field

while H andB describe theylindrical( i magneti co) wave field

Al ong with the 0eiepht Owee nibpeedrdaetdenealss o

embeddednessi=mm,, where

1
m=—, m = — d IT] = —. 6
e €, an e ()

Then, the equalities (4) an8l)(take the form

E=mmD, B=mmH . (7)
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We postulate the validity of the equaligy =1 for the basis space. Thisgsite natural,

because, at the bades/el, the embeddedness, in essence, relates to the spaceetséiie
seltembeddedne®f the space takes platethis case

3. The longitudinal-transversal nature of wave fields

In wave fieldspaces, thecentral fieldspace of exchange is inseparable from its
negation which is represented by thensversal fieldspaceof exchange [6].The central
(longitudinal) field of exchange is described by two vectBrandD, the transversal field is
described by the analogous vect@saandH. Thus, theB vector is thespeedstrength vector
and the H vector isaector of the density of momemtof the transversal exchange.

Both fieldsspaces (central and transversal) form the wahtradictory (that is
designated by the symbol ngitudinaktransversal fieldspacewith the following vectors:

E=E+iB and E=D+iH . (8)

In a general case, each vector of exchaigé( B andH) has the contradictory(that
also designated by the symbol g9tential-kinetic character. Therefore, more correctl8) (
must be presented in the following form:

k=E+iE  and E= o+, 9)

wherei is theunit of negatiornof the central field by the transversal field. Thus, the letter

indicates the transversal character of the fieldsadind He vectors as agash the central field
of E and D vectors. Simultaneously, the letterindicates thepotential character of the
corresponding vectors, as the negation of the kinetic ones, because

E=E, + iE,, B=B, + iB,, and [F=ee, i, HF=ege . (10)
Obviously,
A =E +iB,, C, =Dy +iH, (11
and
A =E +iB,, C,=D,+iH . (12

Each above vector of exchange belongs to the generalized veckohahge

F=Y, +iY,, (13
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DE- L ”ZZE =0, (14)
c” W

where D=D? =D ® IS the scalar differential operat@raplacian); in Cartesian coordinates

2 2 2

D= “—2 + “—2 + “—2 . Eq. (14 falls into the three scalar equations
(VAN 14

. 2 N Z\E . PN
D\E-iu—\EX:O, pE - LH N o D\EZ-iz“—\ZEZ:o. (15)
c” W
The fieldspace of the vectors of exchange repeats the structure of fields of spaiter
time, which have the longitudin&lansvesal character. The longitudirbnsversal field of

exchange,E: E+ifF is an image of théongitudinattransversal structure of the Worldt

the subatomic level, it is called teéectromagnetidield, in which the field of théransversal
exchange (or more correctly the transversal subfield of the longitutienadversal field) is

t er me dhaghelicefieldd and t he | on @t b eletticnfiald . e Hinarg an g e
field-spacesre the basis of space of the Universe.

Strictly speaking,the electromagnetic field must be called by only one name: the
Ael ectrico (or A tnemngyersalt field with thdowgitudinalktrandversah |
charges This is a very important question of logical seties of the field, which inclines to
thedefinite concepts.

The binary fieldsspaces are elementary links in a chain of mutuakgating
longitudinattransversal spacdeelds, which form the multidim@sional spatial structure of
matterspacetime of the Universe.

Now | et 6 s g et theddesariptiordaf mew notidnsyoriginated from the DM
related to the transversal exchange, which presents the qualitatively opposite phenomenon
with respect to the longitudinal exchange time dialectically interrelatedongitudinat
transversaéxchange.

4. Associated mass and exchange chargethe transversal exchange

The fields oftransversal exchangare, mainly, the fields ofylindrical structure The
transition from the Cartesian coordinates to the cylindrical reference spagmeési by the
equadities:

X=rcoy , y=rsin/ , z (16)

1
N

The cylindrical space is the product of the radial, axial, azimuth, and time wave
subspaces:

¥=¥ =c_ &knEk2E &), 17
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whereC,y is the scale factor.

An equaion of the cylindrical space (in cylindrical coordinates) has the form:

2\ PN = PN = 2\ 2
TR = s U2 +1u\E+1u\E kzu\E

1 L S , 18
uk,2?* pkr)® rpkrorfuf ut ? (19
wherek? =k?+k?, t =wt. It falls into the one time equation,
dI*F_ &
- F 19
dt? (19
and the three spatial egtions:
24 - 2 .
d f_z =-F d_|2£:-m2IE; (20)
d(k,2) dj
21k - 2 2 &
d |E2+i diz +%_ m Zgﬁzo_ 1)
d(krr) krr d(krr) c (krr) -

The product of solutions of these equations determines a general solution for the
cylindrical spacg3]:

\Ecyl :Ccylﬁn(krr)e_ikzze-im' eth ’ (22)
at that

& (k1) :g#ﬁ;(krr), 23

Whereﬁ;(k,r)is Bessel 6s function of t hmeistheloiderd ki n

of the function.

Hankel 6s f unctfollawungs vsm e(qcduiafl f eeroe ntchee) of Bess

first and second kinds],,(k,r) and N, (k.r):
HE, (k1) = 3, (k 1) * N (K, T). (24

Bessel 6s function of the second kind is

abovement i oned functions simply Besselds funct

B e s s e ttiong24 is approximately described by the following formula,

Lam) o}
ier p+B8

|_l|=:°k oe§24 ik r 2
m(KeT) \/ﬁe- (25)
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In this case, the radial multiplicative component of the cylindrical spa&)etdRes the
form

K

Hk, ) ° N

e°ik,r ’ (26)

&, pg

where &= Aet? % and k.r :7L is an argument of the cylindrical function (expressed

r

through the wave radii), defining the expansion of space in a radial direction.

The argument of the radial function cannot have a zero value. Its magnitude is restricted
by some minimal radius of the axial line (or a tube of current), which represents the physical
wave trajectory of motion in a cylirical wave procesdJnder the constant flow of energy
through the cylindrical surface, thgpgession (B) is strict.

The defnite cylindrical wave surface corresponds to every value of ripereent. The
extremes and zeros of potential and kinetic components of the radial function define the
cylindrical surfaces of the potential and kinetic extremes and zeros.

As follows from sdutions of the wave equatiqr(22) and (26)the density of oscillatory
wave energy (or pressure) in thglindrical field-trajectory, at the constant mean power of
energy flow in a rdial direction, has the form,

F= P expiwt - k.r). @27

Jeer

Thespeed of transversal exchanigedefined (like at longitudinal exchange) as

&= u(k, r)expiwt, (29)

where k., = k=" is the wave number corresponding to the fundamental frequency of the
c

field of exchangev.

Like for the sphera field-space (see (9) in L. 2, Vol.,Zhe following relation is valid
for thespeed in theyindrical field-space

. k  HE
E=- r i 29
eOeriW u(krr) ( )
On the basis of the above equalitiking into account thaé(iﬁ) =- 2kﬁ @+2kri),
T T

we get thathe densityFE of oscillatorywave energy at the wave characteristidae of the
radiusa is defined by the following equality
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. 2aese N

=— 2T (1- 2k ai)iwe. 30

I+ a7 & 28 (30
Hence, the power dield exchangeat a section of cylindrical siace of the length,

S =2pal, related to the cylindrical field around a trajectory of the moving proton, in our case

(with allowance for(;—f: iwir) will be defined as follows

 _ 4pa’lee, . di&
RS = 1+ 4(k a)> 2 (- 2kal) (3

Thus, we have ared at the dynamic equation faéld exchange

- _ <dE&E
B, 32
BS=r (32
in which the first factor,
2 3
= 4pa Ieoer2 ik, 8pa Ieoer2 , (33
1+4(k, a) 1+4(k, a)

presentsheassociated field mas# transversal exchange.

A generalequation of the transversal excharin the radial directiomust havehe form
. dir_ ¢
(my+18) ==&, (34

wheremy is therest masof the particle(assuming that it seems to be existee term £
expresses some additional exchafigehe field exchangd) the power of exchangeith an
objectin the ambient space.

Substituting in equation (34) instead W its expanded valué3) (and considering that
?j—';E:in), we arrive at the common equation of motion accepted inippys f r om Ne wt c
times and presented in view of the DM in such a particular form, which describes the

transversal wave exchange,

a 4pa’lese, OdE | _ . =
+ T 0T oty REE= FE. 3
éﬁno 1+4(ka)* 2dt (39
In this equation,
2
R= 2k aw P18 (36)
1+4(k a)

is thecoefficient of waveesistanceor thedispersionof restmotion at transversal exchange.
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Thus the equation of powers of exchan@®) (is presented in a classical form of

Newtonds second | aw, d e-space with the rgsistanéseAt smaht | o n

a descriptio, the expression in brackets representetfestivemassm of the particle:

4pa’le,e
m=m+ > 37)
1+ 4(k a)? (

Eq. B2 describes exchange of motion. However, we are interested in the mass

exchange, which is defined by exchange chacges?:. In this case, the field component of

mass exchang&2) has to be presented in the following form:

§S=TE or BS = i, (39)

where & is theactivereactivecharge of exchange. €h, Eq. 85) takes the form

dE 4dpaluege .. . =
—+ T T+ RE= [E, 39
dt = 1+4(k a)> (39

where u =wa is the speed at the cylindrical surface. The tangential field of excl&nge
which is negation of the longitudinal field of exchargésee for example(8)), is described
by thespeedstrength vector B14), which can be presentad

=ik, (40)

whereii s the unit (fAindicatoro) of negati on.

dE 4palu g g e £ 41
™ C1ragay e 41

or

m, ::tE+ q, B+ RE= [E. (42)

It should recall again that elementary partickscording tothe DM are dynamic
pulsating microobjects, so that their masses hagsociatedcharacter. Accordingly, the
notion of the rest masdoes notinherentfor such microobjectsn principle Thus, it is
acceped in the DMthat in the transversal field of exchangest like in the longitudinal
exchangethe rest mass of a partict® is equal to zero.

Thus, we arrive at the following formula for thesociated transversal mass and the
associated trasversal chargey; :
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_ 4pa’lee, 43)
1+ 4(ka)?’
_ . _ 4palu ge,

R (49

Supposing that a part of the cylindrical surfdceequal to half of the waviajectory,

| = EI ,, IS associated with @article, we obtain
2

2pa’l ,e,e
=——=£ 2T 4
1+4(k a)* (49
2pal ,u ge
= L " S - Al S 46
g, =wm 1+ akay (46)

Hence, linear densitiesof the associated transversal mass and transversal exchange

chargeq, are equalcorrespondinglyto

2pa’e,e
=_r— 07r , 4
M = aka (47)
and
2pau ge
= =" UTr 48

Because in realitk,a < 4, the above formulas are simplifieshdare as follows:
m =2pa’l ,ee,, o =2pal ,u ¢e, m =2pa‘ee,, ¢ =2pau ge. (49

At the equality ofongitudinalandtransversalexchanges, the corresponding masses [3],

_ 4pa’ee, _2pa’l e.e
 1+k%? and ™ ke 50
are equal as welRecall that, as it has been considered earlier, at the fielddewel.
From(50)it follows that
1+ 4k*a?
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5. The notion of circulation,G

As follows from (49), uder the constarinear density of the transversal chargg, the

cylindrical field oftangential speed B;at an arbitrary distanaefrom the axis of the field,
is equal to

“="W2q—{)r’ (52

where m, =L s g’ and m =1 are, respectively, the absolute arelative unit
e e

0 r

volume densities.
According to its dimensionality, the physical quantify=2pau ge, is thelinear density

of tangential(transversd) flow of speedy , o airculatibneG of the density of momentum
,1.e. . Actually, according to the definition of the above circulation,
we have
(53

Thus, we can rewrite the formula ftwre cylindrical field of tangential spee¢s?2) in the
following form,

(54)

The circulation G, or thelinear density of the transversal chargaoints to the longitudinal
motion in the cylindrical wave field, and thereforasithevectormagnituct,

Letds conti nue n ohenaienrof ciccolatigiakihgeimtaaccoumthe o f t
laws of orbital motion.

In the sphericalfield at the level of wave oscillations, the following correlation takes
place between the oscillatory (circular) speed and radial distance:

(59

This equality expresses Keplerods (Fgelg,thed | aw
law can be rewritten in the following form:

: (56)
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