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Lecture 1

Dialectical Aspectsof Measures inPhysics

1. Introduction

Numerous discoveries of the Dynamic Model are a real breakthrough. They put an end to
the existing stagnation in physiddew discoveriedavored therevision of other established
tenets in all branched smodern physics, whose theorigll strictly adhereo the Standard
Model. The undertaken revision touched inevitably the modgstem of units

Strange unreal dimensionalities of physical quantities, characterizactually by
fractional powersof objective units of matter(kg) and space(m), are the basis of
International System oUnits (SI). They have obtained its origin due to teeroneous

dimensionalityof electric chargesgy2 C'b‘,m% &', originated from Coul onm

Inordertocoverup hese absurdities, such a Adi mensi
the Sl units under the name ajulomb It should be recalled that the system of units Sl was
built to substitute the CGS systems, CGSE and CGSM, contained fractional dimensionalities.
Thus, the CGSEunit of charge, CGSE of the dimensionality witHfractional powersof

objective units ofmatterandspace( g}/2 and cm%) wasreplaced by the new unitpulomb

having the integer dimensionality (the exponerttthe unit is equal to l¢oulomb
coulomB). Thus, in fact, the following transformation, declared by the creators of the Sl as
t h etiofalisatiord was made in result,

gy2 @m2& Y coulomb

Obviously, ths fact covered up, but not solved, the problem of fractional powers and,
hence, cognition of the nature of electric charges has been postponed indefinitely. It is clear
that it is impossible to understand the nature of charges, which have the dimemysionali

g}/2 Ca‘,rr/2 & or in coulombs The fully formed resulting state with aforesaid erroneous

measures has impacted the dimensionalities of all physical quantities of electromagnetism
and, finally, the dimensionalities of all other physical que#iin all branches of physics
since they are related with electric charges in a varying degree.
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We have began turning to this problem first in Lecture 3 of Vol. 2 in connection with the
discoveryof thetrue dimensionalityf electric chargs, g&*, and, hence, due to revealing

thar true nature That physical quantity, what is hidden under the nameltetric charge
has proven the fundamental parameter of exchan{ateraction) of elementary particles,
namely, it is the parameteharaterizing therate oftheir mass exchange

The given discovery gave the possibility to correct erroneous dimensionalities of all
physical quantities accepted in physi€hus, in the light of the discoveries arising from the
DM, the time has come when theodern system of units, SI, must be removed from physics
and substituted with a new one based on the aforesaid revelations. Just to this matter, we
devote the first five Lectures dfis cycle.

The physical metrgpresents by itself theotes of naturascience(just as the notes in
music) Ignorance of the ssence of measurgstesin natural sciencgin particular, in
electrodynamics) forms a formal knowledge, whiginders the development of physics
makingit impossiblethe cognition of many phenomeré nature.

Historically, kinematicand dynamicmetrics were constructed, mainly, on the basis of
mechanics with basic measuresnodssM, lengthL, andtime T. Unfortunately, since then,
these measures became to be regarded onheasechanical measuresut not as thenain
(basic) measurenotes reflecting thefundamental sides of the Universguch philosophy
deeply took roots in ewemporary science, although, all known systems of measures in
physics are just variations of the same fundamental afidd] L, andT.

Further, aving to a wide variety of measures, the definite opinion, that thits, andT
have an arbitrary charactéran be any in valughasbeenfully formed. It happened also
becausenobodyundertookfor long timea deep analysisafh e met r ol ogy of Eart
and onlybeginning from1996 the authorsef the bookfiAlternative Picture of the Wordid 1]
did it at last.

Their analysis showed that a variety of measures of nations is subordinated to strict
regularities ofnecessitychance And in this contradictory pair, thehance is secondariyt is
only a dust on the way of the historical born of gte@& r mimagal reférence units
(measures) the gramg, the centimetrem and the seconsl We will uncover theifimagi®
featue further. Theeunits are a result of theecessaryvorld process.

One may express the following supposition, which is verified over all data contained in
thea u t hfiost teréebooks[1-3]. In shoreless spaces of the Universe, wherelike the
Earh,e x i st s, peopl e obl i gmagor ynealgomsleortieims bas
decimal parts and decimalwers;becausgustthese measures have the ecumenical character
and are formed do not follamgp eop |l eds wi | | as eremnce (basic)usual
units are theuniversal quanta of the UniverseéBelievers of a mechanical picture of
probabilistic chaos, developed on the basis of formal logic, do not understandat dmd
reasortheir picture of theWorld has nothing in common witiealty [4].
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2. Presentations of physical quantities

Principal interrelated side®f a system, like any object of thought, at® basisand
superstructure This indissoluble paiexpresssthe general feature afivestigatedobjects.
Basisis the foundatin on which thesuperstructureests upon (or towers above).

Thus, he basisand thesuperstructureare highly spacious notions of dialectics. Indeed,
any structures of nature and human society have always their own basis, which, figuratively
speaking,i¢ he foundation of an arbitrary fAstructu
(in this sense) a part of the #Abuildingo, |e

It is difficult to give an exact definition of tHeasisand thesuperstructurebecause they
are extreraly extensive notions. For example, the basis of a man is his body, whereas his
mind represents the superstructure. Or, the part of a complex system, dirigible by complicated
controlling devices, relates to the basis, while the controlling devices themsmustitute
the superstructure of the systestt

It should be noted that treaperstructurds, usually, the principal element of a system,
which leans upon thbasis In any State, governmental institutes represent the highest level
of thesuperstruture; its effectiveness defines the degree of development of the State.

A physical quantity is a system of it&sis(B) and superstructurgS). The basisof a
physical quantitys its quantitativequalitative measurethe supestructureis a system of its
signs of quality.

Total knowledge about a simple physical quantity, as an elementarmnational system
of units can be depicted, for example, in the fornthafsimplest graph presented in Fig. 1

A scalar physical quantitly is usually presented ihé folloving forms:
1. Theabstractabstractform: F=Q M@'an.
2. Theabstractconcreteform:  F=Q g“@m G™.
3. Theconcreteconcreteform:  F =# g* @nl G™.

Vector quantitie$ have the analogous form.

Before appearing of ettrodynamics, derivative (compound) measures were presented
through the product of basis measuresh®integer powers. They fall into two classes of
kinematicanddynamicmeasures.

Thekinematic classs defined by the measures
K=Q. @' am, 1)

whereQx is thequantitativevalue of a kinematic measuke | andm are intgers.
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Fig. 1. A graph of a simple physitguantity. A physical quantitys a sgtem of basiB (a
core ofameasure) and superstruct@éa shell ofameasue).

Thedynamic clasgonstitutes measures of the following form

D=Q, éodld-m' (2

where e,=1g3 cm® or, in a general caseg, :%. Qo is the quantitative value of a

dynamic measurb.

Sometimeshere isthe necessity to operate with the quantity inverse,ta.e.,

rn):izlcm33 gt ©)

€

Formulasof dimensionalitieswere first introducedby a French mathematiciahB.J.
Fourier (17681830 in his analytical heat #ory. These fonulas,marked the beginning of
metrology in physicshave obtainedhe further developmenh the works of Maxwell and
other physicists of the Toand 28' centuries.

As shows the dialectical analysis of measures, every physical quarfitgssing some
physical quality, is defined by the measure on the basis oferefe measures with the
dimensionality inherent only to this quality.

All measures of the same dimensionality defimeclass of qualitatively similar physical
guantities related to one mangided physical property of the samaure. Such a class, we
designate by the symbd(k,|,m), wherek, I, andm are, correspondingly, the powers of
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measures of magp lengthcm and times. The measures of variols-classes are uniquely
defined and connected by three numbers (exponkerisgndm.

One may speak also about classes gliantitative similarity but we do not consider
them here because it does not essential matter.

During development of electrodynamics, tbenfusionwith notions of magneticand
electric quantitieshas occurred. It happened because physichiigrent notionsAg and Ay
quite often have obtained tsamename:

NnomA =nomA = A, (4)

wherenomis the symbol of a name of a physical quantity.

Obviously, these notions, being different, must have different names:
nomA =Bz, nomi =B,. (5)
An absurd situation, arose as a result, is defined bipltiosving formula,
(nomA , nom4A),, D(NomA =nom4Ay ) - (6)

This formula expressea case, whewobjectively different{marked by the dascript obj)
notions, nomA , nomA,, subjectively (marked by the subscripsub) were equated

NOMA =nomA .

Different notions, i.e., notions belonging to differenD-classes (if there ar not
theoretical errors, what about we will make sure in the followtogsideratiofy are
characterized by measures of different dimensionality:

(nomA , nomA,) U (dim A , dmA,), (7)
where
dmA. =M Q' a™, dmA, =MPQG". (8)

If two parametes;, Az and Ay, reflecting different sides of a physical process are called
with the same name, then, the incorrect concluar@es irresult

(nomA =nomA),,,, Y  (dmA, dimA,),,. ©)

It meansthat fithe samegsubjectively)physical magnitude can have different disienality
in various systes 0 . Di f f e naétiestare the obgeative fact. Howevthrey actually
represent different physical magnitudes, whsclbjectivelywere claimed as identicalhese
reasoning concerns, in particular, two different notioglgctric currentand circulation
considered in detail in Lectures 8 and 9 of Vol. 3.
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Some physicists of the Y&entury have understood this absurdity. As Hertz noted, faults
of electrodynamics are very difficult to eliminate. Therefore, he added, écisseary to rest
upon a series of premises, accepting them as true. Of course, Hertz has regarded such a status
guo in electrodynamics asweorary.

Poincar® has written that Ma x we Isleighhoh s con
fingero . He hmd time nmiogi cal c o n deory. iltaid adt costy o f
anything for Maxwell to exclude any term in his conetiens, to replace an unsuitable sign
in an expression by the inverse one, to substitute a meaning and designation of some letter,
etc Maxwel |l 6s free method has generated a ¢cc
began to assume that Aithe same physical ma g
various systems of uni tso and they sigave tr
erroneous examples. On this basis, they have concluded that dimensionality of the same
physical magnitude has a conditional character.

For mal |l ogic promoted such the mixture of
judgements either onlyf¥es or only No to distinguish mamgidedness of properties of
different objects and phenomena, which in themselves are usually complicated. It concerns
properties of the second and third order of distinctioes fine but essential differences.

As a result, different properties with different dimensionalities were called by
metaphysics with the same name that generated a myth about a differensidnality of
fthe same magnitude in different systems ofanit§ her e and further, t h
such eroneous judgements, defined by theriala @)).

Planck has asserted that dimensionality is not a property, connected with an essence, but
it represents merely some conditionality, defined by a choice of a system of measures

The polar point of view hashed Sommer f el d. He has openly
Pl anckds view according t o mwnsionaltyhof aaphygicale st i on
guantity is deprived a sense

Formal logic is also disposed to another extreme, when the same object of thought
obtains different names since its properties are some changed ierdiffdysical processes.
One can say that Formalism regards an object in different states as different objects and gives
them different names:

(nomA=nomA =nomA=...) Y (nomA, nomA, nomA, ...) (20)

obj subj?

wher e 1 are &bscrifts indigating different states of the same ohbjebe subscript
obj means the objectivity of this fadubji the subjectivity of names.

As an example of such an e x thydeger atomi, t can
fiprotond , a@eutdoro.i Soddy noted i n plotors it $ mentbat et the
a proton isthe hydrogenionrand not hi ng mor e. 't rmedtrow | ds be
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also ahydrogen atomtherefore, the aforementioned triad of particles should be joined
togete r and be cal |hydiogemiatonts o n e H-atdamm i sughfia case,
under different transformations and atomic (nuclear) disintegrations, not only ionized atoms
of helium, but alsoH-atoms are emitted. From this point of view, the verylesgant
guestions arise to throton-neutronatomic model.

Truth turns out first of all in a concrete analysis; therefore, it makes sense at the first
stage to consider a series of pairs of notions and the correlation between them. At the second
stage, itis necessary to analyse their measures and,nclusion, to demonstrate their true
physical sense in an example of the spherical field of rspcetime.

3. Basis and superstructureof physical quantities

A quantitativequalitative facet of the wavtriad of mattespacetime is thephysical

guantitativequalitative fieldspace k. This is the fieldspace of zero dimensionality,
localized in the physical space of the Universe and, at the same time, being beyond it. This

ideal fieldspaceinduces, in the ideal space of thought, the numerical fieJdvhich is the
field of measures of dialectical judgements.

Any numberZ of the i5-field is the system of its badsand superstructurgs} :

Z=B"%, (11)
When it is necessary to note tigits the basis of the numb&y we write B =bagZ).

The superstructure (oadbasisin GreeklLatin) {S} represents any quardie, or

guantitativequalitative, symbols characterizing the numBevith its basis. The symbols can
be before, after, above, and under the basis. The basre and the superstructure is an
envelopeof the number.

The main symbols of superstructere e i+ 0 ,e xfp on e tog,ls,,.. i ndexes,

We express the superstructdi® of numberZ with basisB by the folloving equality
{S} =ad;(2) or {S} =sup;(Z2). (12)

If adbasis{ S} is an expnentm of numberZ with basisB, i.e., Z =B™, then the number
Zis an exponential structure with baBisand superstructuna:

Z=expg(m, m=ad;(Z), or m=log;Z. (13)

In the simplest caséhe basis of numbet is a measur&esor No. Multiplicative algebra
of such basis is expressed in dialectics by the following qtieéitequalities:

10
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Yes(Yes=Yes, NoNo=Yes, YestNo=No, No(Y¥es=No. (14)
Mul tiplicative algebra of -ftthe signs of sup
C @)=+, ))=-, (15)
is the algebra of affirmaton Ther efor e, suhaséegnhefnsd gas

affirmative feature, or brieflyes

According to dialectical logic, if algebra of the signs of superstructesg15) exists,
then the algebra of signs of superstructhie(the algebra of negatioy symmérical and
opposite to the algebra¥}, must be as well:

O@)=-, Q@)=+, (16)

The algebra of signs @fffirmationis inherent inelectric interactionsthe interaction of
charges of the same sign defines repulsion and the interaction of charges of the opposite signs
defines their attraction.

On the contry, the algbra of signs ofnegationdescribesmagnetic interactions of
currents the interation of currents of the same sign (direction) defines attraction and the
opposite currents their repulsion. Of course, a choice of the signs of results ofionesac
relative, to some extent, but the polar opposition of the algebras, which describe interactions
of charges and currents, is alse.

4. Periodsquanta of the wave numerical field

Eul er 0s € f=oog musinja is valid for numbers of their-field. Therefore, a

number of affirmatiomegation withany basis B (including the basis of the natural
logarithm):binary, octal, decimal etc is presented in the folang generaform,

E=rexpy(ij ) (17)
or
E=rBi =re"® =r(cos(hB@)+isin(n BG)). (18)

The condition of periodicity,n B =2pm, wherem is an integer unequal to zero,
defines the fundamental periggiantum of a number with badds

D=2plog;e. (29

11
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Under the condition :l, where g, is the unit of a variable parameterthe number

(18) becomes a local numbesave. Introducing the designaticm:l, we can present the
&
wave in the following way:
E=B"™ =re"®™ = (cos(nB @) +isin(in BAw)). (20)

Local numberavaves with the basiB are characterized by the relatieand absolut&
periodsquanta:

D=—"=2plog,(e), D, =2plog, () @ . (29)

JD|U

A nonlocal (travelling) wawdeam with the basB has the following strcture

E=rB'™* =r(codin Bwt - kg)+isin(in BGwt - kg)) (22)
or

F = reinBtt-ks) — Ecodin BAt)+isin(in BGwt)), (23)
wherek = ? =; is the wave number along the beain some spacér, and = re”'"%

is the modulus of numbeawrave.
Obviously, in FE-space along the beasnthe following relative and abkite, s, ands,,
spatial periodgjuanta characterize the walveams:

s, =2plog,e=D, s, =DQ0 . (249

The periodsquanta(24) of the wave numerical fields are inseparably linked with the
gualitative reference unitef: the gram, the centimetre and thesecond We will consider
them in the next Lectur@he periodsguantaand the triad of reference measures represent by
themselves the two facets of a single process in the Universe.

5. The Law of theDecimal Base

Dialectics regards the World as the Matetagdal Formation. Ideal poesses occur in
the informational materidtieal dialectical fields submitting to the quaatiite-qualitative
Code of the Universe.

12
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A material facet of the Universe is stgibed on the basis of physical laws, which we
term thefirst kind laws The laws reflecting an ideal side of theilbrse, related to the non
physical laws, should be called thecond kind laws

There are the arguments to assume that the numericalfislavef affirmation-negation,
with somefundamental basi8 andperiod 2plog; e, is one of the elementary levels of the
informational field of the ideal facet of the Werse, expressed by the second kind laws.

The structure of human hands pnats the choice of thieindamental basiB, which was
accepted by man to begual to ten The fundamentalperiods-quantaof fields of decimal
basis, relative and absolute, will be equal, egondingly, to

D=2plge, D=2plge. (25)

Here, g is the unit of a physical quantity, defined on the basis of the decimal base,

g =10" (&, , wheren is a natural number ang|, is the basic unit meare of the physical

guantity, built on thévasis of reference units.

The fundamental quantum (25) defines the quantenod of halfwave (the wave half
period- half-quantum)

%D =plge@ ° 1.3644(, . (26)

The reference measures are closelatedwith the perception of the World by man,
which follows theDecimal Base LawThis law and its fur@mental periodrelateto the
second kind laws.

If an interval of possible random scattering of a measure is takenadddlintosixteen
equal intervals rietameasurgs then nature most often sele the left or right tenth
metameasure. Let us call the left tenth metameasureubtominantand the right one, the
dominant When the interval is divided into eight metameasures, then the third metameasure
represents the subdominant and the fifthametasure the dominant.

The choice of dominants and subdominants occurs unconsciously. This phenomenon was
noticed long ago. In art, a similar selection of measures was call€&btden Section Law
which is formally (conventionally) regarded as an ioadl ratio. In fact, under the name of
the golden section law is hidden thaw of Decimal BaséAt that, when the dominant selects
the fundmental haHperiod, a length of the interval quite often is equall®plge. This
exhibits itself for example, in the appearance of books. The size (by height) of most Russian
book covers is equal to the great span with the canonicalnega

ngplg edm©® 21.83cm. (27)

13
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Usually, the fifth metameasure distinguishes book titles.

We will look furtherhow the fundamental measui@smatter, space and tiniiave been
formed. Continuation of our consideratiowe will begin in the next Lecturgrom the
measures of mass.

6. Conclusion

Logical and philosophical aspects of a system of physical unressvere considered
here.The main peculiarity of any system,i.e., any object of thoughis its binary structure.
We mean the general feature of any investigated object, including a physical quantity, to have
two naturally inherent facetthe basisandthe superstructureThe basis is the foundation on
which the superstructure rests upon

Thus, aphysical quantity is a system of ib&asis and superstructure The basis of a
physical quantity is itguantitativequalitative measurgthe supestructure isa systenof its
signs of quality.

Physical quantitiesare usually presented imbstractabstract abstractconcrete and
concreteconcreteforms. Moreover, all measures are dividedo two classesthe class of
kinematicmeasuresandthe class oflynamc measures.

Every physical quantity,xressing some physical quality, is defined by the measure on
the basis ofreference measurewith the dimensionality inherent only to this qualiédl
measures of the same dimensionality define the class of qualyasimilar physical
guantities, related to one maaiged physical property of the sanature.

According to dialectical physics, an ideal side of the Universe folibwsaws of the
Second KindThe numerical wave field of affiraion-negation, with sme fundamental
basisB andthe period 2plog; e, is one of the elementary levels of the informational field
related taheideal facet of the Urverse.

The periodsquantaof the wave numerical fields are inseparably linkd with the
gualitative reference unitsf matter, space, and time. In the case ofdbeimal basgthe
reference units arthe gram, the centimetre and thesecond Why do such values? We will
show this further. The perio@nd the triad of reference nseaes represent by themselves
the two facets of a single process in the Universe.
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Lecture 2

A Triad of Basic Reference Measures

1. Introduction

The World is a complicated contradictory systatality with an infinite segs of
mutually intersectedhateriatideal levels omatter, space andtime (matterspacetime for
brevity). Life and Reason on Earth are the manifestation of onelok ~ Wmatdriadideal
levels with its own history, a part of which occurs on Earth.

The wavdriad of matterspacetime, as a qualitative system, led to thenfiation of the
triad of reference qualitative measuyeghich are represented by theam (g), thecentimetre
(cm), and theseconds).

It would seenthat one camccept in the capdy of thereference triacany units of
masslength andtime Formallyyes, we canbut as we will show below, just the above
mentionedunit measure$g, cm s) and their decimal multiples were accepted. Theye the
fundamentali ma g i c obeihgehaideal quantaof the Universe [43]. Submitting to the
Decimal Code of the Universee, to the Universal harmonthesethree basic reference
measuregperiodsquanta) penetrated in our liveserywherantuitively independently of
consciousness tiie people. Let us show this.

2. The gram(qg)

A formation of folk measures ahassand volumerests on comparison of masses and
volumes of liquid and frelowing substances. Nature compelled people to compare the mass
and volume of water with other substas. In the epoch of initial land cultivation, water
(wine as well as beer) and grain were the main factors determining ancient natural measures.

Water generated the formula, which relates mass and vplume

M =eV, =eeV, (1)

16
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whereM is the mass of water equal to the mass of a substakgejs the volume of the
water;V is the volume of the substanagg is the volumetric desity of the substancey, is

. . V, . , . ,
the absolute volumetric density of water aedcvo is the relative volumetric density of

substance.

A comparison of water and other substances, in mass and volumeatgene relative
volumetric density and permeabilitym= 1 independent of the concrete choice of units of
e

mass and volumeConsequently, most people on Earth, comparing the liquid and grain, have
created, independently of each other, the equal (rational) multiple measures

The research of cereals allow asserting: mean values of the volumettiverel

permeabilitymof grain were approximately equal to the fundamentalpeiiod % D:

m=plg e=1.364376354 1.3644. (2

Accordingly, the relative volumetr density was

e===0.732935599 0.73. ©)

1
m
Hence, the relations between the mass of dvieamd its volumeV are as fdows:

V =1.3644mM , M =0.732%,V . 4
If we will assume thae, =1 g3 cm'®, then

V =1.3644cnfg M , M =0.7329cni 3V . (5)

From this point of view)et usanalyze some of the Old English measures, taking into
account that the volumetric density of cereals in England was within

e,e° 0.73- 0.79kg? I *. With the volumetric density equal @75kg? | '*, the Old English
bushelof freeflowing substancesdefined theunit of mass of one bushekas equal to
1bu_° 27.28kg° 10°'Dg. A tenth part of this unit is equal to the fundamental measure,
which was at the base of Ontal measures.

Through liquids (water, wine, and beer), the bushel of mass formed an equal (in value)
bushelwith a volume of 27.28 Threepeckswere virtually equal to this bushel. Further, like
the poundsof volume 0.373242 with the volumetric density defined byetformula 4),
British apothecari esd an dooundswittetheamrags 0.p780u nds g
One hundred of these pounds composed a bushel of mass. Five bushels of mass generated a
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barrel 136.4kg. A Japaneskokuof grainof 136.88kg, a Britishtierce of meatof 137.89Kg,
an Australiarbale of woolof 136kg, and numerous barrels oftpoleum products are related
to the same spectrum of measures.

Other examples: in Iran, laarrel is equal to 136.4g, in Brazil, 136.7kg, on Bahrain
Islands,136.3kg, in Kuwait, 137.8kg, etc Resting on the USAvine barrel119.24| and the
British barrel of bulky material¢grain) 163.65467, we find the average relative density of
cereals in the folk British metrological sgm:

11924

e=_———27 0073 (6)
16365467

This value is very close to the canonical meas8yeTherefore, throughout very long
history of material and spiritual British culture, measures similar to most ancient Oriental
measures mugbe have developed. The East does not seem to payisivderole here,
otherwise theAncient Roman ounceirtually equal to the fundamental period of 2.7288
should have been at the basis of British measures.

In ancient Babylonminas of masgroportional to Roman ounces, were widely spread:

1 mina= 150unces= 409.3129
1 mina= 18ounces= 491.1755
1 mina= 20ounces= 545.7505;.

In ancient Egypt, &edetwas the main unit of mass:
1 kedet= % ounce=9.09584ga 9 .g0 9 6

In ancient Rome, Bbra of mass was equal to the twelve ounces:
1libra = 12ounces= 327.4503.
Different poundswere also used there:

1 pound= 10ounces= 272.8753y,
1 pound= 30ounces= 818.6258j,
1 pound= 350unces = 955.0634y,
1 pound= 60ounces= 1637.2516).

In ancient Greece, raetret(a unit of volume) was equal to 1000 ounces, or to the volume:

1 metret= 27.2879,
1 metret= 100kotylas(cupsg.
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Kotylasgave rise to aamphora

1 amphora= 72kotylas= 16 pecks= 36 mugs= 19.6471.
An amphora of mass was a unit of monetary weight:

1 talent= 60minas= 19.647kg,
1 mina= 100drams= 6000bols= 327.4503.

In ancient Attic, aalentof a larger mass was used:
1 talent= 80minas= 26.196kg.
In the Middle Ages, @oundwith the mass of 233.769was used in &ope. As a unit of

volume, it determined thgolden sectiomf the fundamental pound 272.88

233769cn’ @.73g@m ° =170651g = g (272889g.

The Russian metrological spectrum of masslosaty related with thevheat grain
which in Russia was callgarog. This word has been originated from the Old Russian name
of wheat,pyro. According to historical and archaeological data, the Russian metrological
spectrum of mass has been espnted i the series:

1 pirog (pie) (a wheat corn¥ 42.625mg
1 polupochkaa haltbud) = 2pirogs= 85.25mg

1 pochka(a bud) = 4pirogs= 0.1705g
2 pochkas = 8pirogs=0.3411g
4 pochkas = 16pirogs= 0.6822g
8 pochkas = 32pirogs=1.3644g
12 pochkas = 48pirogs= 2.04669
16 pochkas = 64pirogs= 2.7288g
20 pochkas = 80pirogs= 3.4110g
24 pochkas = 96pirogs= 4.0932g

The Chinesdan of mass37.35¢g, corresponds to than of volumeof 0.03735l, defining
the fundamental period of mass, 243 with the relative slumetric density 0.73. The
average relative volumetric density of Chinese rice, equal to the ratiodah af liquid
capacity to alan of grain capacity

1035461 _

e=—— " =0845, @)
122535
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gawe rise to another series of measures based on rice. We can see that in China as well, which
is located far from Great Britain, the dialectics of measures is similar to that of European and
Oriental measures.

3. The centimeter(cm)

Perception of space antd fundamental length of one centimeter by man are closely
related with the fundamental peri@dthat is an effect of thBecimal Code of the Universe

(Fig. 1).

% L

Fig. 1. A geometrical scheme of eyesight parametyts a diameter of human skull withe
characteristic average valadg P37 mm (based on anthropological datd®);is the average
distance of the best esight,D 250 mm L is the average distance of the effective field of
eyesightL ©137mm a is the angular size of the field of visuargeption,a 36’.

As known, keenness of eyesight of marthe least distance between two poists, ,

which is able to distinguish man,is about one angle minuteg.,

o _P_po73310%m 8
Srin 180050 ' ®)

or
lcm® 137s,,,, 9)

where D =25cm is the average digtae of the best eyesight (FiD.

Thus, it is possible to suppose that for most people a tendency towards the ideal equality
takes place:
1cm=50Qplg es,, (10)

Thus,the measures of length on the basis of centimeter follow therherdal period
guantum of the Decimal Code of the Universe.

1mm=5Q@plg e, ,
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1dm=5QplgeQ0’s,,,, (1)
Im=5Q@plg eQ0’s . .

In this senseghe measures)] ar e the fAmagico units.

In turn, millimeters, centimeters, decimeters, and meters determine rilanfantal
physical parameters, which are also closely related with the fumtinperiodD Theyare
the basi®f folk metrology.

As an eammple, let us consider the Old Russian system of measures whose spectrum
should mainly be described by the following formula:

M =235™7"D. (12)

The numbers 2, 3, 5 and less frequently 7 are ordinal units of caodt,|,mni Z. This
spectrum has the universal character and is peculiaciersa measures of many nations.

The first natural units of the simplest measures of length were fingers and their joints,
palms, spans, feet, elbows and other parts of human hwodlye I0ld Russian metrology, a
foot of about 2.73dm and afinger of 2.73 cm, equal to a tenth of the foot, were the
constitutive measures. And all remaining measures were built on the basis of these
fundamental measures.

The measure equal to thane footis the typical size of bricks, books, icons and
architecture details in XXIl centuries. Avershak of two fingers has dfined a width of
bricks; afoot of 12 fingers(32.8cm) was also the characteristic format of bricks at that time.
There were also jpalm of threevershaksand a foot of three palms (38, etc.

The main derivative units of tHeotwere:

1) A versha@k-osmushkgVII-1X centuries) of 3.4Zm, equal toone eighth of a foofThe
scales of Old Ladoga with marked points at the distaoicé#ss vershok were well known. 2)
A stopaof two feet. This measure was found in measuring rulersnofest Novgorod. 3) A
lokots(elbow) = 3 feet = 81.8m

4) A series of measures with the same namealzeenmultiple to the diferent number
of feet(for example, sazhero f 4, 5, fe@d andthe fraBonal garts oféhem.

The sazhen= 5 feet= 3 elbows= 137 cm was the most widely used unit of length.
Yaakovds harquebus as cfaeaim barreleqiafit® 23hhThel t he |
distance between rowlocks in most of boats had often the lengtim13¥e measure of 1.37
mwas the typical length of oars in XIV century.

The sazhen= 10 feet= 2.73m was known as @rand (slanting sazhen It has been
defined in the following wayA lace with the length of a grand sazhen has been folded in two
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and its middle point pressed by a hand to the shoulder, and then ends of the lace have to touch
a floor. Note, according to anthropology data a shoulder is on average at the heightof 1.37

Everysazherdefined its own numerous multiple measures, as for example, a thousand of
sazhen®f four feetconstituted averstof 1.093kmand a thousand dfazhenof eightfeet
formed averstof 2.185km etc

Let us now go to the other extremity dfet Eurasian continent and dwell upon the
Chinese metrology Chinese measures of length are closely related to rice. The first
information about the cultivation of rice appeared in 2800 BC. The transverse dimension of a
rice corn varies withird = 1.2- 3.5 mm The subdominant and dominant of this range are
2.06 mmand 2.64mm respectively. fparently, ten subdominants gave rise toirarh of
2.06cm Chinesdeetwere formed certainly on the basis of this measure, that is confirmed by
the following estimabns:

1foot= 12 inches= 24.72cm,

1 foot= 16inches= 32.96cm,
1 foot= 18inches= 37.08cm

Thesefeetare in accordance with the ancient Chinese feet. In particular, a long Chinese
footis equal to 37.8m A foot of 16 inches is cke to a building foot of 32.28n A foot of
12 dominant inches (31.68n) coincides actually with a landmark or the engineering foot of
31.97cm A mean Chinese foot is about 3218 If we divide it into 16, we will obtain one
of theancient Chinese in@s And in a case, when the foot is divided into 12, we arrive at the
inch close to the fundamental measure of i3

4. The seconds) and canonical measures oEmand s

For the sake of the standard representation of numerical values of measureagteteu
that all physical constanthouldbe presented by eight or more signs after a decimal point,
because most of them were defifest with sucha precision.

In the year 2000, atar day T was equal to 23%6"04°.10056. An angular speed of
E ar t Ivdusion, rcaresponding to this dawy, =7.29211503110°s*, hence, adaily
radius Ty is

T,=—=—=1.3713442810"s. (13

Thus, the daily radius is in the vicinity of the fundamental hagberiod
%D=1.36437635.4., and if tre newcanonical secong is introduced, according to the

equality,
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15=1.00510708, (14)

then a duration of the period will be exactly equal to the fundamental quantity

T, =2l =2'D310"s=1.36437638 10"s, (15)
p
and theangular speedfEarth 6 s revol uti on wi | | al so be the
W, 151, 104s™ . (16)
Tx D

In accordance with thBM, the gravitational field is characized by thefundamental
gravitational frequencyw, , coupled with the gravitationabnstan(G by the equality

w, =./4p ¢ =9.1569776310"s™?, 17

where G =6.672596 10°cn?3 g '3 s? and e, =1g3cm?®, and the corresponding

gravitational period

T, = 2P _ 0.6861636610"s. (18
W
g

The gravitational period defines thgravitatioral wave radiusof the cylndrical
gravitational field

7

9

£ =327392367610%m. (29

WQ

The wave radius divides the solar gravitational field into the nearest and distant wave zones,
between whichhereis a ring of smalhatural satellitesalled ateroids.

The gravitational wave radius is in the vicinity 02D=23 33 5'D that is the

characteristicvalue of ancient measures. If we introduce damonical centimetercm,
according to the equality
1cm =0.99982300&£m, (20)

thegravitational wave radiusvill take the fundamental value

74=

=23 33 518 10°cm = 3.27450325 10°°cm. 1)
w
g

On the other hand, the gravitational period is in the vicinity of a quarter of the fundamental
periodD, and ifoneintroduces the canonical second
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15=1.00582754%, 22

we will arrive at the fundamental measure ofdhavitational period

T, =2 =223 10*s=0,6821881810"s, (23
- s s
¢]

and thefundamental gravitational frequency

w =2Ps104sT =% 51045 =9.210340372 10*s™, (29
D = lge = -

which determines the fundamental value ofdhevitational constant

W2 4p

9

- 4p @: (0.5D)%e,

10° s =6.75058634 10° cn?'3 g13s >, (25)

The canonical secon@2) and the centimete2() define the canonical measure of the
speed of light

c=7,w, =96p® 10°cm?® s ' =3,015928947 10°cm® s . (26)

Sincels® 1s, equalities

T, =2T, and T =2pT, =4pT, (27)
point to the relation of Earthoés time circunmn
constant and the quarter of thimdamental period.

5. Conclusion

Thefundamental quantum of measuyresginated from the Law of Decimal Base, exists
independently of the people consciousness. It is equal to the fundamentalqoambdaimD
of the dialectical binumerical wave fieldegs L. 5, Vol. 1).The spectrunof measuresM,
dependent oD is subordinatedtb the following formula:

M =2%3'5™7"D.

Since ancient times, ost people on Eartltomparing the water and cerealsmass and
volume havecreatedjndependeny of each otherthe equal (rational) multiple measurbs.
particular, a comparison of two aforementioned substagessratedindependeny of the
concrete choice of units of mass and voluthe volumetric reative permeabilitymandthe
relative volumetric density e of grain which turned out to be multiple td:
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m:%D: plge=1.364376354.° 1.3644 and e= 1 0.73293559% 0.73. A series of he
m

Ancientmeasurs presented above, as examples, convincingly demonstrated their multiplicity
to fundamental quantum of measuies,

The objectivemeasures afatter, space andtime measures ahassM, lengthL, and
time T, arethemain (basic) measureseflecting thdundamental sides of the Univer3de
corresponding units ateegramg, thecentimetrecm, and theseconds. The= fiducial units
in a definite extent, as imagbasnbheesn pdeden etr
by the course of historical process. They reflect harmony of material and ideakpaldss,
to which everything in the Universibeys; and fothis reason these units were independently
and intuitively selected by the collective experience of humanity.
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Lecture 3

Dialectics ofthe Systens of Units

1. Introduction

At the modern stage athe development of physics, one canmsolve arising problems
without dialectical pHosophyand its logicand, in particular, without taking into account the
dialectical laws relted to an ideal side of the matetfid¢al Universé the second kind laws.

An idea of existence othe first and second kind lawsaturally orginates from the
fundametals of dialectical philosophy. These laws allow descrittiregWorld comprising
two polar opposite sides, material and ideaore completely The secondkind laws
demonstrated themselves, in particularthe metrology of Earth sations We considered
this issue in previous Lecture.

Without taking into account thiaws of the first aad second kind# is impossible to
build a reliable foundation of physic$n which a significant place is given to the system of
standard (reference) measurbtore adequately reflecting reality, the dialectical approach
demands essential changes in élkestingtheoretical metdmgy of modern physics, which is
inadequate to realitylhe latter is based up@even basic unitamong which there is a unit
of currentampere mi st akenly entered thither. Such
has actuajl a strange (erroneous) dimensionality, tacitly hidden under the aiapere

Compared with modern physics, dialectical physics recognimeseference system of
units on the basisf only three objective measured matter, spaceandtime the gram (g),
the centimetr (c), and thesecond(s). The rest of the units of physical quantities are the
derivatives of this triad. It should be stressed that dimensionalities of all derivative units of
dialectical physicglo not contain the fractional peers of the aforementioned basic units
We call the system of units, fully formed and used in dialectical phy#iesgram
centimegr-secondsystem (abbreviate@CS.

In this Lecture, we will try to reveal the main features of the dialectical concept as
applied to tle formation of objective metrology in physics, which led to an appearance of the
GCSsystem [1, 2]. The given system, as the objective system resting on the triad of basic
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units of matterspace and time, can be regarded, in all appearances,adteraatve to the
existent currently systeof the Sl units.

2. An objective system of unitsGCS

We shouldregard thephysical quantitiesndphysical parametersot only assynonyms
but also as thaotionswith a different sense.

Every qualitative definition of some physical notiomA, based on a series of its
characteristic propertiex, vy, z e, IS suppl equentiative domuhai t h
representing a short mathematical expres@lefinition) of the notion:

A=Def(x,y,z,...). 1)

The Idt part of the formula is theomination(name) of this physicalation, the right
part is itsabstract physical quantitgor its abstract measure), which is characterized by the
definite numerical valueln a series of the cases, it makes sense (foratke af severity of
logical expressions) an abstract physical quantitgalbthe physical parameteror briefly,
theparametey and a concrete physical measure of the parametatl thhe physical quantity
or simply, thevalue of the parameter

In the GCSsystemof dialectical physicsthedimensionality of any physical quantity N is
defined by only the integer powers of reference units

dimN = g* @l &". )

Thus, the power, |, mi Z. The reference unitg, cm, ands arethe metrological basisin
which it is posible to create any triad dase qualitative units

Quantitative measure®f the GCS system are related with the fundamental World
periodsquanta, reflecting thBecimalCode of representation of quaative measres in the
Universe:

D=2plge (Yesmeasure), 3)

iD=i2plge (No-measure). (4)

The periodsquanta of the field of affirmatiofYessubfield)and negation(No-subfield)
of theDecimal Code of the Univers@) form the basis of the quantitatiyart of theGCS
system ofunits, supplementing thequalitative parts of thesystem. Wehave denote
sometimes (for distinguishinghis quantitativepart of thesystem by the letteiQu (from the
Latin, Quantun) [1]. The quantitative part of th&CSsystemis the foundation of metrology
of EartheeslL.2Z)ati ons
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The combination ofjuantitative and qualitative partd the GCSsystemresults in the
completequantitativequalitative system of objective unit$;CS This system describes all
informational material of aiemporary physics on the basis of only three basic ugpitsn,
ands.

The modern systeril contains seven basic units. The four of themkayem, sand A
(amperg. We will analyze in detail only the unif electric currentampere(A). The
remaining three quandtive measureghe units of therrdynamic temperatureéelvin (K),
amount of substancejole (mol), and lumnous intensitycandela(cd), were introduced in a
series of base unitdsoerroneousy, like the ampere. We will not consider them.

The dimensionality of other important unitsShis represented by haliteger powers of
three basic units, which are hiddemderthe nominative dimmesionality of phenomenological
measuresThar dimensimalities aredefined by the units of mad$4, lengthL, time T, and
electric current:

dmA=M*Q'G"o", (5)

where k, I, m, nl zZ. Here, theunit of currentl, regarded as the basic urig,actually the
derivative(dependent) ut) because it is the function of the first three basic units:

I=I(M,LT)=M2a%2a, ©6)

The function 6) is phenomenological, because objects and processes with such measures

as My2 and L% (kg}/2 and m%) do not «&ist in nature Sucha structure of the ungtin Slis

the effect oflack of understanding of the nature of charges, dr@hce, electricurrent Thus,

the unfoundediir at i onal i zat i on o0 hasfcoverdde(hiddey)suhselved o f
problems with fractional powers in dimensionalities of basic units

During the last decades, itecamenormal to disregard the functior6)( Thus, the
solution of the problemwith the fractional powers dhe reference unitsas been pushed to
the sideThe latterdoes not promote the normal development of science. Thuppaarance
in Sl of the fourthfbasi® unit (the amperg¢ among the three really basic units of mass,
length, and time(kg, m, s) is the acknowledgement ofieological bankruptcy of the
phenonenological approach in physics.

We refer the physical measures and their units to the class phémmenological units
if they were formed, explicitly or implicitly, with the participation of the unit of current the
ampere(whose dimensionality contaifsalf-integer powersof reference unit®f the gram
and the centimeter). The units, formed on the basis of dimensionalifie$ GCS system
(which containinteger powersof reference unijs we refer to the class of éitheoretical
objective units
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Of course, there is not a clear boundary betweerpliemomenological quantitiasith
the integer powers of reference unitsut which were formed on the basis of
phenomenological measures with the ftialéger powers of refence units, and the
correspondingheoreticalobjective quantitiesHowever, phenomenological measures with
integer powers of reference units can differ from their theoratlgakctivemeasures ivalue
of the numerical factor. Such difference will exggethe definite quditative error of a
phenomenologicgdhysicalquantity, in question.

The theoretical units with integer powers of reference units are the effect of the basic law
of cognitioni thelaw of comparisonThe comparison generates integewers of theoretical
(corrector objectivg units. The latter are thabjective units because they are formed on the
basis of real comparison, but not on the basis of formal irrational operations, which are based
on a free game ofations. Any freedom isastricted by the requirements of objectivitg,,
freedom is realized necessity. This is true because freedom is not subjected todtneeobje
nature of phenomena and, therefore, is able to generate the phenomenology of #)e kind (

Of course, theobjective measuresas any measures in dialectics, by virtue of an
approximate character of the description of nature, reflect the nature with therdi#&tent
of accuracy.

We will also present the formula of dimensionality of paramet&rdy the symbat
vector of dimensionalitl in a set of reference measures:

D(k,1, m) =g* @m @™, (7)

wherek, I, m are integers. Thegualitative vector D(k,I, m) defines the structure of the
nomination of a physical unit.

Thequantitativemeasure fa physical quantit@, can be presented in the following way
Q, =rdAo0", (8

where 10 is the decimal scale amds an integer number;is (in a general case) any number.

If r is a rational number, the meas@g defines charderistic values of a quantitative
spectrum of the parameter, repeating the ancient measures, which are multiple to the
fundamental period.

For the complete representation of the structure of a parameter, we will introduce the
fourth and fifthquantitativecoordinates in thegector of dimensiaality, separating them from
thequalitativecoordinates by a semicolon:

D(k,I,mr @, n)=Q, g @&m G", 9)
whereD s the quantitative measure of a parameter
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D=°2plg e, ° 2plg e. (10)

All parameters with te equal qualitative coordinatesse., with the same qualitative
dimensionalities, belong to the one class. In this sense, the qualitative vector of
dimensionalityD(k, 1, m) is the determinant of a class. Each class is presented by a group of

gualitatively related quantities, having some diffieces.

Physical parameters of different classes reflect the qualitatively different properties of
processes and objects of study. Therefore, the same property of an object cannot be presented
by means of mesures of different classes. If this happens, then it means that the theory,
describing such a quality of a process or an object, is still in a stage of development and its
basis contains errors.

The definite correlation takes place between measures eigahpararsters, expressed
in phenomenological and theoretiadijectiveunits. If some objective thor of an arbitrary
process is described on the basispb&nomenological unitey a parameteAy, , then its
measure has the form

Aph = Qph v ph (11

whereMp is the subjective phenomenological unit withctional powers of the reference
units, g, cm, and s, Qpn is the quantitative value of the parameter in a system of the
phenomenological units.

The theoreticalmeasure of the samparameter, expressed iobjective units is
characterized by the objective meastge

A, =Q,M,, (12

whereM;, is the objective theoretical unit withtegerpowers of the refence unitsg, cm,
ands; Q, is the quantitative vak of the parameter in a system of theotbtical (objective)
units.

If phenomenological and theoretical measures and units are proportional each other, then
the ratio of phenomenological and theoretical measufgs and A, to their units Mp, and
Mo, will be aninvariant magnitude:

Aph :i:
M M

Fnvariant; (13
ph o

consequently, their numerical values will be equal:

Qo = Qph' (14)
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The systemGCS is able adequately to describe notions of any lodgial and
transversakubfields, which form the complicated longitudhtiinsversal fields of matter
spacetime. We will show this on examples in the following two Lectures.

3. Thenotionofiel ectromagneti co

As was already noted, the subatomic longitudtrexisversal fieldf exchange is called
i n phy seleddreamagndtie field . From the point of view of
el ectromagnetico field is deprived of a se
fiambermagicab f i el d. hiydpeakingi ke Maluigaso or the pseu
refrain from the pseudonym, because the last initially generates the erroneous concepts and
directions of research. Moreover, on the basis of the pseudonym, cognition of the nature of
Aeloamatgmet i ¢ p hoenasdnmpeseitded b e c

The fiel ectr oma dongitudinattrankviersal veage fieldsof thersebatomic
levelof exchange and, at the same time, it is the-Bplaice of the triad of mattgpacetime.

't would be more corr acatdl f itedudicaktrdrisverdaioen gh d |
Ael ectrico fi el d-motiontsiwoslckbe @éanitiee oy she velpcityedtorof e s t
exchangeIE(the Astrengtho vector)YesNoo the foll owir

E=E +E, (19
wherel’_Elis the vector of the Iolﬁgsitheu/eidrnfahle nel e
transversal nAelectrico subfield.
To the equal degr ee, t he el ecgitudnaka gnet i
transversal imagnetico field wiudial & rel cor r e

transversals, imagneti co subfields:

E=& +& . (16)

Through this approach, the central e of exchange of an electron is, in the first
nomination 15, t he fiel e c-monopold in thér secogce nomation (6), the
i ma g n et i-mahopaleoathegraralpart of the longitdinaktransversal field.

By virtue of this, the elementamgeriral exchangecan be pesented in the language of
electric or magnetic charge®spectivelyas

— qEQE —_ qMQM
F=_E<E F =M 1
4p g* o 4p g? 47

It is natural that hereve have
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Je =0y » (18

because we deal with tisame charges having the different names.

The chargeactualy, is the longitudinat r ansver s al (Ael ectricodo ol
the field of the subatomic level. The transversal charges in a general case differ from the
centr al (Aghete o) rictar ge sfi ma

For the more complete description of the fieldS) (or (16), it is necasary to take into
account also the axial subfielé or EZ:

E=E +E +E, E=1 + 8 +i&,. (19

All these subfields have thmotentiatkinetic character and only with some degree of
simplification the nfAelectrico field can be
field T to the kinetic field.

The physicist studies the longitudistehnsversalfield of exchange of thesubatomic
microlevel i f r om a b o v e otowérd everthis fiedd inhlaboatory conditions);
therefore, he clearly sees its longitudinal and transversal sides. But at the same time, he is
inside the cosmic longitudinélansvesal field Being on the Earth, he feels only the
longitudinal side of the field, but does not perceive its transversal component, which is
represented by the shells of themgational field of the Sun and its planets.

I n such a situastiofn,s ewhseant ifoccnosmysdrgdaxtienimt hel |
reason and dialectics. Only they will lead the researcher to the understanding of the fact that
thegravitational field is also the longitudindtansversal fieldanalogous to the longitudiral
tranwersal field of the subatomic level.

When we speak about dialectics, we mean the best achievements of the Greek, Chinese,
Indian, European, and German (in the person of Hegel) ppigs It is possible to say that
dialectics is the quintessence ofnldohuman thought, the theoretical experience of mankind,
which should not be substituted for all kinds of temporal fashionable trends. Another matter
if these new concepts (trendsyieh the world experience.

4.CGSE, CGSM and the circulationalG-system ofunits

The longitudinat r ansver sal character of the nel ec
Amagneticodo or fAelectromagnetico field) has i

1. Yessystem CGSH for the description of the longitudinal subfiefdé | ect ri ¢ f i el
2.NosystemCGSM) for the descriptiongneeftitchd iterl ar:
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3. YesNo-system. The formal logic was unable to understand this system on the basis of
its notions.

We will call the last system, for brevity, tlfieirculational system . I't was i mpos
comprehend the circulational syst&fasNo on the basis of a naive forrdabical rule of the
excluded third. Therefore, physics referred (and refer) all notions of electromagnetism to
either Yessystem CGSB or No-system CGSM). Thus, physics, in principle, is unable to
form deliberately the notions of the tyl[gesNo. Thecirculational systemYesNois based on
CGSunits. Hence, conditionally, it can be call@fSsystem, although this is not quite
correctly,becauseCGSsystem was built for the description, above @&chanical, buhot
electromagnetic phenomena.

Thecirculational systenYesNo, through the equality for the cylindrical field,
=1, (20)
c

united in a single wholboth CGSEandCGSM systems (Fig. 1). ldre G is thecirculation

of the vectorH =e0erB:i - the parameter of thieansversalsubfield (see L. 8, Vol.
mm

3); wheread is the pararaer of thelongitudinalsubfield.

Yes Yes-No No
CGSE [ - System CGSM
Y '
E-parameter I'-parameter M-parameter

Name (F-parametr) = Name (I'-parametr) = Name (A/-parametr)

Fig. 1. A graph of the formigon of thefollowing systems of unitsYes No, andYesNo.

Parameters of the circulational systewrnied on the basis of the formal analogy with
the parameters ofes(CGSH or No (CGSM systems, were called the parameters in the
Amagnetic systemo with sewnsYesmsdpo Asda resgt, thea me s
confusion with notions and their angobity have appeared. This is extremely inconvenient
and undesirable.

The development of notions of the conjugated subfiddsandNo, was not proceeded
quite symmetrical. As a result, the relevant parameters for é¢seription of both, the
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longitudind and transversal subfields, have obtained the same names, although in essence
they are very different. This further complicated the logicabBan in the field theory.

Since the circulationG is inseparable from the currentit can be conidionally called
the current circulation,e., the circulation related to the given current. Ihis inseparable
relation of the circulation and current led to the@eous nameThe circulation was termed
t h eurreit in the magnetic system and denot e dyosimply dy ¢the saymenb o |
symbol of current. This confusion remains in electrodynamscsfar

In reality, the circulationG is the parameter, which connects in a single whole the
electric and magnetic faaes. It belongs equally to both, tikEGSEand CGSM systems;

therefor e, it cannot be galmoed Ltelt2O)@su rrreemrti tie
dg
=—. 21
cdt @D

The differential of the basis lengtiz=cdt, along the axis of the cylindral field,
defines the linear density of charge representing by itself the culation G:

d
1 =—q=qz- (22

Joining together0) and @2), we have
| =c| =cq,. (23

In the longitudinaktransversal field, in the equilibrium process, the dvarsal
(tangential) and longitudinal (axial) exchanges are equal. The equality of masses and charges
of the longitudinal and transversal subfields exstdss:

M =M, =M, 4-=q =49g. (29)
Thus, the linear density of charggis related to the equal degree to both the transversal

charge and the longitudinal charge.

Although the circulationG was called the current in the greetic system of units, some
physicists of the and the first half of the ZDcenturies have understood the inaccuracy of
the similar identifying. At present, the form of tlev of total currentin Sl, demonstrates
these errors:

FHd)=1. (25)

Such form has not a singl@lued sense.

If the right part of the formula2§) contains the currelpt i n t
then we must write that
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f{Hd)=1,  or ﬁHdI)z(—1:I . (26)

It is usual to call thdast equality the law of total current Baussian unitslt is the
correct form of the presentation of this law; although here the circulation is not called
explicitly by its name and has no its own designation. In metrology, this equality is written as

ﬁHde):%l, 27)

where the indexm shows that the strengthi s t he strengtshemdbn t he ma

The vector of phenomenological strength, is, strictly speaking, the vector of
Ai nduction or di s pl ac e beeande Gt desdribest theeanatogogsn e t i
gualities of the field, i n Bpd raecretmefnd ro tol e tyvhe
field D.

The linguistic, nominative, error creates the definite confusion ananpremension of
the role and meaning of theectorH in the phenomenological theory of electromagnetism.
Folk wisdom says that things must be called by their own names. In science, this must take
placeso muchthe more.

For the sake of definiteness, we will denote the vect@hehomenological stngthH,
by the symboHe. It will allow avoiding the definite ambiguity of electromagnetic notions.
Further, we will denote by the indexhe othemphenorenological parameters as well.

In such a case, we have

fiH ) :ll : (28
c
Weint r oduc e t bireulatioeatstremgto Hy, fn adtordance with the equality

H, =cH.,. (29

g e

An analogous equality for the vectBr, is

B, =cB.. (30)

g e

The phystal parameters, generated by the circulation and denoted by thegjradexot
equal to the vectors (with the same name) of electric arghetia systems. They are the
circulational parameters of the field and their essence will be considered below.

Following the formula 29), thelaw of total currenimust take the form

fH ) =1. (31)
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In the course of development of phenomenology, relating to the afednetic
phenomena, the two laws of total current have appeared, which are equal in form, but
different in caontent:

fHd) =1, fH ) =1. (32)

Both laws were/are misapprehended as one law, but expressed in trentsfestems.
This is a great fallacy. Such a formal description (remaining up to now) was/is the cause of
the mess in thoughts of physicists.

On the basis othe relation between current and circulati@®)( it is possible to
i nt r od udralatianél eharg® gz which occasionally is calledreneously the
magnetic charge:

1
d,=—-d, (33
c
where

dy, = 1 ,dt = . (39

By virtue of mixture of the notions, circulation and currenthe two classes of
conjugated units, on the basis@GSEand CGSMsystemswereformed. Being different in
essence, they have the same nomination. It is necessary to refer the most of thésehani
circulational G-system (Figl).

Let us denote the phenomenological quantities of the sys@GSEandCGSM by the
general symbolsAs and A,. The corresponding circulational quantities (which are called
erroneously as thquantities of the magnetic systedGSM will be denoted by the symbol
Ag Then, the correlation between the aforementioned different quantities, in a general case,
takes the form

A =C"A or A =cA, (35

wherec is the lase wave speed amd=°1,° 2.

5. Conversion of measures dGSEsystem intoGCS

The identification of conjugated phenomenological parameters (whosnsionalities
are represented by hatfteger powers of reference units) is the fundamesrtal, leading to
the incognizability of atomic phenomena ancgadingly, fundamentals of the World in the
large.

2
According to the equatiofr = dM E= Q
dt 4p e r

to accept in the capacity of the measure of exgbdof aparticlewith the field of matter
spacetime at the field level ¢, =1)) the following expressign

> (see (18) in L. 4, Vol. R it is natural
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L 4= -q, 39
p & dp &

W:ﬁ:dr=ﬁ4

wherej is the potential, defined by the equality= 4Q (see (14) in L. 4, Vol. g and
P&

e, =1g3 cm?.

The energy of exchang88) corresponds, IICGSE(CGSM system, to the energi.
(W) of atheory ofthe electrostatic (or magnetostatic) field:

2 2
wo=E g, =, (37
whereqe is the elect (Coulomb) charge.

Assumingthat W=W,, we arrive at the following correspondence of thxehange
chargeQ and the Coulomb chargg:

=14 , . = . 38
Q \ 4P (?Qle q \/m ( )

The analogous relation takes place for the cirre

| =\/4p g0, |, = L (39
Vap &
On the basis 0f36) and @8), we obtain the relations between greergy ofexchangew
and electric potentials:

W=Q =q,(/4p & )=ai. (40)

and, hence,

. : . i
j =43P & . j =—7—, (41)
Vap g

U
U, =4 , U= < _, 42
e p &J m (42

whereU is the electric voltage.

The correlation between thelectric strength vectolEe and thephysical vetor of
exchangede, defined from the equality

F=QE=.,/4p &.E=q.E., (43
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E
E.=\4p gE or E= e . 44
e P ’—4p : (44)

The anal ogous r el amagnetioindudtiomk @ eBolt ace f or t he

B

B. =4 or B= S 4
e p@ \/m (5)

B-Vector describes the propertiestbé magnetic field, analogous to the properties of the
electric field presented by the electric strength veEtdBy this reason it is necessary to call
B-vector the magnetic strength vectorThe nomimtive error produces the definite
inconveniences andaonot be justified.

Thus,we have arrived dhe following relation

A =4p 8A, (46)

that was foundbetween theobjective parameter,A, originated from the DM,and the
subjectivephenomenologicgtarameterof the CGSEsystem Ae. It is the conversion formula.
We will use it when considering (correcting), in value and dimensionality, ofkmelvn

physical parameters.

6. Conclusion

Dialecticsis considered in sciencas the quintessence of wortdiman thought, the
theoretical experiece of mankindBeing taken into account in natural science, its concepts
led to corrections and changes of the fully formed tenets in all branches of physics and, in
particular, in physical metrology with its systems of units.

Dialectical physics useséhsystem of units based on three basic unithatter, space
andtime (g, cm, s). We call it theGCSsystem. In such a systethe dimensionalityof any
physical quantity is defined by onlynteger powersof basic (eferencg units. And the
guantitativevaluesof the GCSunits are in agreement withe periodsquanta of thédecimal
Code of the Universelhe periodsquanta are the basis of thaantitative partof the GCS
system of units supplementingthe qualitative part othe system.The combination of
guantitative and qualitative partd the GCS systemresults in the completquantitative
gualitativesystem of objective unit$;CS This system describes all informational material
of contemporary physics on the basis of only three basic ugitsn ard s.

The erroneougbecause ofractional powersof basic unitsdimensionalitiesnherent in
the modern system of units have obtained its origin from the time of the discovery of
Ael ectricod and fimagnetico fi el degelation.al | ed Ael
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Nobody thought over the fathatt h e nebecremaghetic does not refl e
feature ofthe field. This whole word combinatiodoes not characterize the given field, its
fundamental meaning, being just semantics fully formed histbyichiterally, the word
Ael ectr oma g n ambernagiahfield Maually, aecording to the definition of
dialectical physics,ht e eleétromagnetia field is thelongitudinattransversal wave fieldf
the subatomic levedf exchange and, at the sartime, it is the fielespace of the triad of
matterspacetime.

The longitudinat r ansver sal dited reaxd tr ®ma Gds eatisédean Af i e |
appearance dhetwo systems of unitsSCGSE for the description of the longitudinal subfield
(Ael eceandd@GpMf or t he description adfeticfigde) tr ans
A mixture of two different notions oftirculation and current has led totwo classes of
conjugated unitan the frameworlof the two systems€CGSEand CGSM Being different in
essencegirculation andcurrenthaveobtainedthe same nomination contemporary physics,
currert, that turned out to be the great error

Phenomenologicaimeasures with fractional powers of reference units led to a whole
series of the correspding phenomenological formulagn analysis of exp@ments, based
on these formulasrevealed the incorrect values of many fundamendgehrpeters of the
microworld.

The definite correlation takes place between measures of physicalefassRrpressed
in subgctive phenomenologicalnits (existed presently in modern physi@)d objective
GCSunits of dialectical physics We believe that this point, as others, was argued here
convincingly enough.

Originated from dialectical physics, thfermula of conversion(46), A, =./4p €A,

where g, =193 cm®, of the phenomenologicaparametersA, of the CGSEsystem (with

fractional powersof reference units) intthe objectiveparametersA of the GCSsystem of
dialectics (with integer powersof reference nits), allow us to reconsider and correct
completely all system of units in modern physical metrology.

We will proceed to discuss the correct presentation of thekwellvn units accepted in
physics, in magnitude and dimensionality, in the subsequentdatares (4 and 5).
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Lecture 4

The Units of Electromagnetism

1. Introduction

Phenomenological dimensionalitiesifysical quantities oélectromagnetisimaccepted
in modern physics, are based on #reoneous dimensionality of the electric charaed,
hence, on therroneous dimensionality of currenthey are expressed Inactional powers
of basic units ofmatter(g or kg) andspace(cmor m). For this reason, dimensionalities of all
other physical quantities related with charge and current, in all areas of physics, are erroneous
as well. We have touched on this issue in some extent in previous Lectures.

Phenomenolgical measures in fact are not yet measures. Strictly speaking, they are only
approximation to them. Unfortunately, in modern physics there took precedence a trend to
hide measures witHractional powersof base units by using the complex unit of current
hidden under the namampere The unit ofamperewas introduced in the International
System of Units (SI) in the capacity of thaurth base unitlt was made in spite of the fact
that this unit is expressed ovéactional powersof the triad of truly basenits of matter,
space and time. Obviously, this is nothing more than a plain tridiag the inability of
physicists to solve the problem on the nature of electric charge and, hence, their inability
di scovering itodos true dimensionality.

At the base othe materiaideal Universe, apart from thdniversal Triad of matter,
spaceandtime there are no otherotiors of the Universalmeaning, i.e.of the same level of
universality. Such a physical parameter like ehextric current incidentally, one othe many
other specific physical parameters characterizing material processes in Naturet
universalin the broadest sense.

Three base units, the units wiass lengthandtime, are the measures of three primary
notions of the Universe (philosophicahtegories):matter, space and time They are
undefinable througlany other notions Whereas the unit of currentampere- is in fact the
combinationof the aforementioned triad of the base units, and, furthermore, it is presented by
these universal (base) units absurdljractional powerd1]:
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c 1 3
1A= ——_ k 2cm/zs'z.
10 10° gy

Therefore, the unit of the electric curreatpere should not be included in the above triad
of the truly fundamental (base) units of matipacetime in principle.

In this Lecture, we proceed to consider from the point of view of dialectical physics the
units of the electric currendmpere and he electric chargesoulomb and some of the well
knownderivative unitgelated with charge and current. The derivative units which we intend
to consider here are the unitsptential (volt, V), velocitystrengths vectoréE and B), B-
vector flux resigance(R), capacity(C), andinductancgL). This consideration reveals faults
of the contemporarphenomenological systern$ units, including the InternationalyStem
S|, and demonstrates an advantage of the GCS system of units of dialectical physics wh
the objective systemadequately reflecting reality based dhree truly base units
Supplementary data on this issue one can find in [2, 3] and references to them.

2. The units ofelectric current; the ampere

Let us agree to denote thait of an abitrary physical quantityX by the symboE(X).
This is especially convenience, when the unit has no name.

The unit of current theamperewas accepted at the First International Congress of
Elect ri cians in Paris i n (gh&8nienkgi€al | &as definédlas. T h e
one t ent h affrenttinthe magmnetictsystenfi of i{@GSM 0o .

E(I
B =, 1)

Wherelg: =—.
c

Thus, actually, as follows from the above considéngorevious Lectureghe talk athe
Congress was about the circulatior06S(CGSEandCGSM) system.

The following relation connects the circulati@with the current (see(20) in L. 3 and
(66)in L. 8 of Vol. 3),
d’M
dt®>

1= (2)

olR

aQ_
dt

olR

I
c

Using therelation | =,/4p 0, (see(39), L. 3) we arrive at the phenomenological

equality similar in form to (2):

I, 1dQ _1d*M
=_&=-__< == = 3
L0770 at ¢ dt? )

where
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. d d*Mm
L=Japed.  and 1, =9%_dM. @

The masaVl, entering in these equaés, is connected with the physical mass by the
relations:
M

M =M._\4p and M, = , (5)
& Vap g

wherethe dimensionality of thphenomenological mass
dimM, :g}/zcm% . (6)

. . 3
We see, thus, that the unconditionaBnseless unit of massg%cm/z, lies (in a latent

form) in the basis of electromagnetic theory. Of course,mg@iengtanding of physics of the
microworld on the basis of suetunit is impossible.

Let us call theunit of the phenomenologicahassMet h electficd gram and denotet
by the symbole, i.e.,

19, =1g%cm%. (7
Thelectricd ( phenomgrandledginceasl )t he phenaeormnol ogi
charge
le, :1%:1g%crr‘%s'l. (8)
S

Because the electridCoulomb) and magnetic laws have the same form, the
phenomenol ogi cal, Ael ectricd and Amagnetico,
charge is characterized by the same meagiire (

le, =19n =1g}/zcm%s'l. 9
s

The charges 8} and 9), define theunits of currentselectric(longitudina) and manetic
(transversal

lie=1%=1g—§=lg%cm%s'2, (10)
S S
10, =15 =1 9 —3g%2cmi2g 2. (11)
S S
Hence, the units of fAelectricd and Amagnetic

Thus, the fdowing four reference units constitute the basis of modestes)s of units:
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1) thegram,g
2) thecentimetre cm
3) theseconds (12

4) t h electfigram, 1g, =1g%cm%

9e

(or theelectric charge e, === or theelectric current i, ge =)
s

The reference unitd @) form the four base units &fi:

1) thekilogram, kg
2) themeterm (13
3) theseconds

4) t h electficd kilogram, 1 kg = 1000ge

The electric gram defines the elecuiait of currentle,

2A2

) . ad"M
E(l.) =1dim =1dim =
(o) (Cle) ?dtz

gzlg%cm%s'2 =19.37?, (14)
and theunit of circulation corresponding to the urof current(14),
E(y,) = Sl —1d|m§ o 8 1g%cm’2st =19, Gt &7, (15)
c

which forms theunit of electric current thempere

1A =50 g2 @am™ (52 = 2.9979245810° g, (572 © 3A10°g, G 2. (16)

where c, = is the numerical (relative) value tie basic wave speed at the atomic

cmG?

and subatomic levels (equal in magnitude to the speed of light) [1].
Thephenomenologicdbasis 12) can be presented by the equivalent basis with use of the
phenomenologicalnit of current thempere

1) thekilogram, kg

2) themeter m a7
3) theseconds
4) theampere 1A, = 2.9979245&80° kg, & 2. (18)

The aboveenumerated measures constitute the official basisSlosystem, which
contains the objective kilogrankg, and thefictitious absurd kilogramkge, hidden in the
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ampere Such erroneous basis converts scientists into a community of the blind, because it
makes impossible seeing the real nature @hpmena. This is why wenust abandonthis
basis immediately. It became a significant brake for the develdpofemodern high
technologies and resulted in thege(invisible for unintiated) additioal economical costs.

An objective physical measure an@henomenologicalare related by the equality
I =\/K§,-Cbe, wheree, =1g@m®. Hence takinginto account (16), we finthe objective

physical measure of currentlrampere

1A:\/Ee'0'l%lg}/2 ik @'2:\/4_p©1%g®‘2 (19
or
1A =/4p 2.99792458)0° g G 2. (20)

Considering (7)19, :1g%cm%, and denotinghe factor\/4_p by the symbolh,,
h, =4p, (21)

the phenomenological and objectammperecan be presented the following forms:

C

]_Ab:ﬁ ge("s-z’ (22)
1A:°lf—2° g& 2. (23

Thus, heobjectiveampereand itsmetric measre are equalrespectivelyto

1A=1.0627365980°g & ?,

1. A=140°g &2, (24)

The metrical measuredenoted conditionallypy the indexm, is defined by rounding to an
integerthe corresponding theoretiaabjectivemeasure (unit)Pleag notethat theunit (24) is
a very bigmagnitude

The following phenomenologicahmpere(in Si units) (16) correspondso the objective
ampere(24):

1A -G g% @m? &2 =29979245810° g, (2. (25)

1A = =
AT e 10

Because of (8)le, =1 9 :1g%cn‘%s'1, we can write
S
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1A, :%ee R (26)

le , we determine thphenomenologicdicirculationalo ampere

Using the equality , = "

which was erroneousamperecal |l ed the fAmagneti co
1 ¢ .1 L. 1 .
=1A—=—Le@ 3-cm @=—e @m 2
Pong =1A =10 c 10 ° @7

From this we find th@bjectiveficirculationalo ampere A, and its metric measurgA :

1A= 11A= 18 g Gam’ &, (29

1,A;=lgGm'G. (29

The circulational ampere (28) is the unit of circulation G called thebio. The
circulational metriampereAyand the metribio Bi are the samenits

1,Bi=1 A =1g@m'G™. (30)

3. The units ofelectric charge; thecoulomb

The coulomb phenomenologicalCe) and objective(C), is defined on the basof the
ampere

1C, =1A G = %) g’z (b2 G5! = 2.997924581 0P g, (32, 31)
1C=1AG= C;—:‘)O gt =1.0627365980°g (5. 32)

Themetric measuref the objectivecoulombis
1,C=100"kg& '=100°g& . (33

Besides, we can conditionally speak about (as it took place in the first half of'the 20
c e nt urcyculationbalee (A ma gaulembi cTody@ulatidonalo coulombis theunit of

linear density of the associated masBecause qg:lq (see (33), L. B the
c

pren o menol ogi c alcoufdrobisr cul ati onal o
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1 1 .,
1C_=1C_ —=—¢g.@m". 34
P T 349

The objectiveand metriomeasuree f t h e A cdoulombate aespeatively, | 0

1C, = 1ct- % g @ni'=35449077000 g @m*, (39
Cc

1,C,=1g@m™. (36)

4. The units of potential; thevolt

The phenomenological unit of potential thelt was accepted (at the First International

Congress of Electricians in Paris in 1881) a8ui t s of @QSHls et émd .

follows from above, this definition is incorrect because ¥o# is actually the unit of
Acircul amialonal 6 pote

Let as chrify the correlation between thgotential of exchangeand the aiculation
(pseudo)potential on the basis of the expression for efi@gy L. 3):

w=q =a(% g )=ai.=Lad )=, 37
where
j =)o j= e (39)
* ¢ J4p e

The potatial j , represents some characteristedue of current in the spherical fietf

exchange; therefore, it has the dimensionality of phenonmenological unit of electric
current

EG o) :1o|im%%§:1gy2 Gm'? (2 =19, G7. (39
c Qe ~
Taking into account thegealities, (38) and (39and following the definitiorof thevolt,
we have
1

10°E(j . .
w,=0F0) . 1 mg e Lgg (40)
c 299792458 300

Considering (7) and (1019, =1gy2cm% and 1i, =1g—§=1g%cm%s'2, we arrive at the
S

presentation of the unit of vah the following forms:
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10°E(j N s . _—
1Ve:Azﬁgemmla’l:@ee@,m'lzﬁie@m'l@, (41
c . C, C
or
10°E(j . Ny . .
1V, = Uo) ! g.@m* & =t i, @m'G. (42
c 299792458 299792458

In the literature on metrology, it is common to present bk by the g@proximate
equality. By this way, the relation of the volt with the base speed hidden. Thevolt

objectiveis related wih phenomenological by the equaliy/\/4p £=1V,, hence, we have

_10°E( ,)
\Jap e

In a shortened form, the expressions fordhgectiveandmetricvolt are

v =9.409690100 “cn? &+, (43

1V = 10 cn? &1, (44)
hOCr
1.V =140°%n G&". (45)

5. The units ofthe E-vector
The objective unitof the speegtrength vectoE (or electric vector, or brieflf-vecton

is E(E) =1cm& ™.

According to the formulaE, =.4p g ((44), L. 3), where e,=1g@m?®, the

phenomenologal unit of the electric vectoE is

E(E,) =./4p eCE(E)=1g2 Gom 2 G5, (46)

Or, becausdg, :1g%cm% (7) andli, :1g—§ :1g%crr%s'2 (10), we have
s
E(E,)=19. &' @m?*=1e @m?, (47)

The analogouphenomenologicalinit of themagnetic strength vectd (known as the
magnetic induction) was called thauss(G). Logically, it must be called th@agnetic gauss
and the unit oE-vector @6), theelectric gaussHowever, because these phenomenological
units refer to the one class pifenomenological unitend refect the similar properties of the
field, we will simply call them thgauss Thus, taking into consideration the above stated, the
formula of the phenomenologicghusscan bewritten as:
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1G, :19% Gm 2 & =le @m?~. (48)
Now, theobjectiveelectric gasswill be presented as

EE) 10"t L 9

Jap g N ho

1G=

and its metric measure is
1. G=1cm&*. (50)

The phenomenological units of strendibr of therate of electric exchangé voltOn*
andvolt@ni'i are vey small parts of thgauss
v o= 19E0.) 1 Lam2ato L _ e @m? (51)

r g@m=G e@m-,
cQ00cm 299792458 30000

_10E . .
1V, Gem UJ)__ 1 “am%ato L eame (52)
c@m 29979458 300

For example, thebjective measuref t he vector of velocity of
field at the discharge in air with the strengths@fkV &m* is

E=5000° G101 cm@™e 47cmét, (53)
300 /4p

6. The units ofthe B-vector

The two units determine the velocyrengthB (known as the magnetic field induction):
thegaussand thetesla

BecauseB-vector is thevector of the rate of exchange in the magnetic figddobjective
unit is E(B) =1cm@ . Using this, we obtain the phenomenatad magnetigauss

1G, = E(B,) =1dim(/4p £(B)=1g"2 Gom 2 (& =1, o (54)

and the objective measure of the magngdiesswith the metric measure:

_ E(B.) -—cmGs =2.82094791&0 cm&G?, (59
\/4p g ho
1. G=1cm&". (56)

48



http://shpenkoxcompdfNVol.4.PhysicalUnits.pdf

By definition, the phenomenological magnetslais equal to 1bgauss
1T, =1Q0°G, =1A0" e, @m®. (57

The following objectiveteslawith the metric measureorresponds téthe phenomenological
unit Te:

1T =140°'G = 1%4 cm ! =2.82094791&80° cmG Y, (58)

0

1, T=1Q40" G=1Q0" cmG*. (59

According to the equatior(48), L. 3, thegaussand thetesladefine the corresponding
A cciu | a t gaussaraliesta

1G, = c(@,, 1T, =c@, =cQ0' e, @m>. (60)

7. The units ofthe B-vecta flux

Following the definition of the flux,dF = BQISGosa, its phenomenmgical unit,
called themaxwell(Mxg), is

1Mx, =1Gs @n¥ =1e,. (61)

The followingobjectiveunits of the flux correspond to this phenomeguaal unit:
“1Mx =1GsOny = 2.82094791&0 ' cn? @7, (62
1 Mx=1lcm’ G, (63)

Thephenomenologicalnit of the flux, theveberelectric Vb), is equal, by definition, to

the productteslad m’*:

1Wh, =1T, Am? =1A0°Mx, . (64)

The phenomenologicaleberdefines the followingpbjectiveandmetric measures:
IWb=1T Gm* = 282094791&0"cn? & * =1A0° ,Mx, (65)
1,Wb=1T0AOn" =100m*&* =1A0° ;Mx. (66)

The #fAcirculational 6 uni t(288), b.f3 are regesenteduby thd t a k i
following equalities:

IMx; = cMx,, IWh, =cWh. (67)
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8. The units of resistanceR

On the basis RQ%, ahtheofmulbea2@ .and 42), we find the

phenomenological unit of resistance, tan

1w, = e = g_alog o, GmgEL e, 518= ﬁ et (69)
1/0\9 c Cr = 910 = Cr
or
100 P
1W, =—-cm~ & =1.11265005€10 " cm " (. (69

r

At the First International Congress of Electricians (1881),0ifnawas dfined as 18
units of resistanceén the magnetic systerICGSM). This definition isincorrect because it
rests on Ohmdés | awiei,n drbla@fma@ulaton Untortusajelyt e m,
invalidation of such a definitiors still not understood in metrology. Thus, we deal with

L=2e (70)
Ry
From this [ aw, we define t harculdtionhldRgand Nng co
electric Re resistancs
U cuU U R
=—9=""¢e=c?-e=¢? and =2, 71
R 1 l.Jc I, R R c? (7D
Hence, t ¢reulatiooeb t r e6i Bt ance i s
E(R,) =1dim(c’R,) =1cmG™. (72

Following the recommendations of the aforementioned Congress, we find the
circulational ohm,

1w, =10° cmG™ (73

and the phenomenological measure of élextric ohm defined on the basis of the electric
Ohmdés | aw,

10°E y
1w, :ﬁ :ﬁcml@. (74)
c C
Using formulasof the objective unitsyolt (44), 1V = 102 cn? &, and ampere(23),
0™r

1A= Ci—go g& 2, we arrive at the formula of thabjectiveohm
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v _aio’ . ,04ch, . ,0 10 . .
IW="=g—cn @& 'ge"2gl&*0= t@nr 3 7
1A ?1,0, §/g 10 00 2 h?c? J (79
or
9
1w= % cm' 3, (76)
hOCr e0
wheree, =1g@m*®. Thus, we have
10° 1 . 14 s
IW=———cm &=8.854187817100"m, cm &, (77)
hic’e,
1 1
wherem, =—=1g'@nr.
e0
Theobjectiveohmdefines thanetricohm
1IW=1AQ0*m, cm'Q. (79

9. The units of capacity C
We will present the electric capacity through the synth@hote that the symbol for the
Q

coulomb isC). On the basis of the rati@ :U, we find thephenomenlmgical unit of the

electric capacity

c,=2="% -1om (79
U, e @m
As the practical measufaaditsformaelaisl CE 61881 acc
o ~ = 2
1Fe:1Ce :E‘%le(:Leeg/%i8 e C'b‘,m‘lgzc—rcm (80)
N, ¢lo "=Ex, ? 10
or
2
1F, =1C69 cm=8.98755178720"cm. (81)
The ptenomenologicalarad has been defined d®°uni t s of capacity in
system. Of cour se, t hi s deffaradii.e.,itootlee physcalr el a't

guantity ofandher nature. Theirculational capacityis related to the electric capacity as
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ST TR and C.=c’C,. (82)
c

Hence, theunit of the circulational capacityhas the dimensionality different of the
dimensionality of the electric capacity,

ec.)=£Ce) _; cm (83)
" dim(c?) " (cm/s)?’

Following the aforementioned definition

, thiarad, defined on the basis of the
Nfciac wlfaad i®

2
1F, =c*10°E(C,) = 1069 cm. (84)

This value corresponds to the formudd)(

Theobjective faradand itsmetric measurare:

1C ach

1IF=— cslo/ et s18= Mo g o (85)
NV 10 % 9 100 °
or
212
1F = 1r Ogoe cm=4pF, =1.12940906 20"’ g@m?, (86)
1 F =1Q0%g@m?. (87)
10. The units of inductancelL
Using the expression of the inductive voltage,
dl,
88
e gt (89)
we find
_ U
L, = a (89
dt
From ths we define thenit of the phenomenological inductance
.
E(L) =0 =&OM g2 imt, (90)
adl.g eG
Ea,Fo
¢dt -
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On the basis of circulation, the expression, conjugated to the inducttegeld. (88), is

_, d
Ug= Ly (91)
Hence,
U cU L
=_—9-__~"e g2 =9
Lg—oLG TONDS cL, and L, R (92
dt dt
Thus, t he uni t of t he i ma g n e tcircalationah duct a
inductancg is
E(L,) =1(cmG*)? &* @m* =1cm. (93

Theunit of inductancethequadrant called afterward theenry, was @fined at the FICE
6 BBas1®units of inductance in the fimagnetic s\

1H,=10cm. (94)

This is thehenry circulational. On the basis 0B%), we arrive at the fonula of the
electrichenry.

10°E
1He:—2(Lg) =1%9c:m'l £ (95
c G
or
1H_ =1.11265005&0 “*cm * G&°. (96)

Taking into consideration the relation of objective and phenomenological measures of
current and voltage (defined by the fornglg89) and (42), L. B we present the expression
(89) in the objective form

U,=L, O;'te Y J4p gl = Led(lld—:lp@) '

L d v o &

v = hal .
4p gdt dt

These transformations give us the correlation between the theoretical enuangimological
inductance

L=—2. 97)

This equality defines thebjectiveherry:
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] 9
1H,_ = 10 cmt@? = 10

e 2

_—— pve: m, cm* &7, (98)

or
1H =8.85418781€20 sz , (99
& 2
and thehenrymetrig
1 _H=1G0" ng. (100
g

11.Conclusion

Thus, we have analyséde unitsof measurements accepted in modern physics, revealed
the reason of thieshortcomings and have shown how these units must be presented correctly.
With this, we rely on undoubted recognition that the conceptsliactical physics
concerning physical metrieye true ones.

The measures existing currently in physics @nenomenological Their flaws have its
origin due tolack of knowledg®n the nature of the electric charge aning of different
notionsrelated to electric and magnetic units classified in corresponding subsystems (CGSE
and CGSM) of the CGS systein, paticular, due to giving to some of the principal notions
the same name.

As follows from the comprehensive analysis conducted in the framework of dialectical
physics, thgghenomenologicaneasures of modern physics are divided, actuallglectric
andcirculational, depending on what currerdlectricor sac a | Imagteti@i(which is in

. . I . . .
fact thecirculation, G, lcor | . = G= -2, has been taken in their basis.
C

Therefore, a special attention in this Lecture has been turned to the presentdtion of t
units ofthe electric chargesoulomb andthe electric currenampere in different systems of
units. The matter is that juginoranceof the true nature of the electric charge, have resulted
in the appearance of the erroneous dimensionalities, wecé ascribed subjectively to the
unit of charge and, hence, to the unit of current. This fact has led to the appearance of
corresponding erroneous values and dimensionalities of a whole series of the units of
electromagnetism in modern physics

The main derivative unitsrelated withthe units ofcharge and currerhat we had the
opportunity to consider here atiee units ofpotential velocitystrengths vectorsB-vector
flux, resistancecapacity andinductance

For all these units, apart from an bsés of invalidity of theirphenomenologicatalues
we have shown the way for the conversion of them into the corresponding adszjaetize
valuesof the GCS system, which are true ones both in magnitude and dimensionality.

We will continue the givesubjectin the next Lectures.
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Lecture 5

The Unit of Magnetic Moment

1. Introduction

This Lecture is completely devoted to analysis of the DM concepts omah@ntof
currentand thecirculation (magnetic)momenin cylindrical spacesand on the origin of the
unit called the Bohr magnetomy). The latter was accepted in physios expressinghe se
calledmagnetic dipole momenf electron an existence of which is questioned in the last two
decadesThe matter is that an introduction of this notion turned out to be a sad consequence
of agreat mistake made by physicists of that tim&].1Nevertheless, presently, the umg
is considered in modern physics aghysical constantind as the finaturalo unit of the
magnetic moment.

Erroneousness of the introduction in physics of this ohithe acceptedumericalvalue
(accor @016 QODATAredommended valuésm, =9.2740096810** Jd '), has

been shown convincingly enough in previous Lectures (4, 5 and 6 of Vol. 3). Some important
aspects concerning this notion, which have not beemstsd earlier, are revealed here to
complete the understanding of its specific peculiarities, including those related to the
definition.

Our consideration takes into account kegitudinattransversal structuref the fields,
called in physics as electragnetic, and peculiarities of their exchange interaction.
Analyzing the aforesaid moments (ofirrent and circulation) from different sides, we
demonstrate the dialectical approach inherent in the DM with respect to revealing the
veritable physical meangnof investigated physical parameters.

The substantiatifference between sudtvo pairs offundamentahotions, characterizing
exchange in cylindrical fields of theircular current, ascurrent and circulation and,
respectively, as themoment of currerdnd themoment of circulationhas ot been taken into
account in physics so far. In result, this circumstance has influenced on all systems of units in
physics, including CGS and SI.

The unit of the magnetic momeng analyzed here is one of tluerivative unitsof
modern physics; it is used at the description of magnetic properties. Recall that the reason of
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an appearance ofy is due to anundisguisecadjustment of the mismatching (in two times!)
of the erroneously calculated theoretical value of teeten orbital magnetic moment with
the experimental value obtained, initially, in the Einst@anHaas and Barnett experiments
[1-3].

Therefore, and taking into account the fact thatrbmerical value for this unit was
introduced without a comprehensianalysis, hastily and subjectively, under influence of the

. . I
invented hypothesis on the electron splnéo'i' in value, we should analyze all aspect related

with its origin and features.

It is necessary to understand the physical meaofiige givenderivative unif according
to the definition, and know the proper mathematical form of its presentation, including in
objectiveandmetricvalues, with true dimensionality expressed by thr@gseunits of matter,
space, and timegy(cm ands). This is the subject of the present Lecture.

2. Moments of current and circulation in cylindrical space

Let us suppose thahaxchange process occurs imydindrical spaceof a round cross
section for example, of a copper conductor. If we estimhie process using the value of the
current of exchangd, then thewave field of cuent of exchangewith the azimuthl
symmetry, can be presented in fbam,

F=1,(k r)e e ™. 1)

The following elementary relations take place betweeratied gradient F} therate of

-

E .
change of curremt%, and thecurrent itself E:

- - -

o E - E < E
E=0 B iwt =l inE, aE_wE @)
dz
where the parameter

= 3)

should be regarded as thexial (longitudinal) circulation, equal to thetransversal
circulation, because the transversal circulation is related to current by the same equality.

Obviously, arelementary quantum of circulatidrasthe form
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_Ewe e (4)

The transversal current related to the deeper level of matspacetime, dways
surrounds the longitudinal (axial) current. Because the longitudinal and transversal masses of
exchange are equal, the longitudinal alath$versal auents are equal as well.

If the axial currentis closed and a circuit of the current isciecular one, then the

moments of currenli:E and circulation I% will be detemined by the following formulas

= Fes = Fpa?, (5)
= &5 = Epa’. (6)
Evidently,
C C

It is seen from Eq94) - (7), the following correlation exists between ttieculational
(magneti¢ momenPy andthe electricmomen{moment of electrooharge P, =ea):

p="p, (8)

where u=wa. The correlation beveen the amplitudea of the wave at the level of
superstructureand the wave radiug has the form,

a=17. (9)
C

Comparing (8) and9), we arrive at the conclusion that tbieculational momentPy is the

charge moment of superstructui the wave and the charge momeRt is themoment of

basiso f the wave. With that, the fAelectrico m
wheng Y ¢

The power of exchangéor the rate of exchange or f f o mguage ofimaderm h e | a
physicslof an el ectron, as an nAel ect rspacetattheronop o
basis level, has the form

F.=eE. (20)

C

Let us recall in this connection that the term plogver of exchangmeans,m a broad sense,
the rate (intensity) of vector and scalar exchange (see L. 4, Vol. 1). As was stressed in [4],
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the word Aforceo is the wunsuccessful name
because the notion @drceis connected with the physagical perception of exchange.

At the level of superstructure, tpewerof exchange has the name tharéntz force and
is defined, in accordance with the relatafrsuperstructure and bas®,(by the formula

F, =YiedE or F, =Yiedn (11)
c C

whereB=E.

The vectorsg andB, are different forms atfhe presentation of the same field, which (as
was noted above) can be called either the elef#iit or the magnetic field. Comparing the
two forms of tle power of exchangat the motion of an electron in the longlinat
transversal field (Figl), we have

2

u u
—eB=m,—.
c e a

From this, considering that =wa and q=nw, we obtain the value of tHeanematic barge
of an electrorye in the longitudinatransversal field:

B
Jde :mew:Ee. (12)

Fig. 1. A graph of motion of an electron in the longituditi@nsversal eldric (magnetic)
field.

It is clearly sea that atB=E - c, thekinematic chargeof an electrong, strives (in
magnitude) towards thexchange chargeof the electrone=mw,, where w, is the

fundamental frequency of exchange at the atomic and subdtrais.

If we present the relation (12) in the form

Ge - (13)
e

olw
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and compare it with the fundamental wave relation

, (14)

~N| o
1
olc

then we can say that the chasge thewave power of exchangé the electron at the level of
basis(where the basis speed of exchange is equal to

Since g, = mw and e=mw,, the equality {3) can be presented in the form of the ratio

of the frequencies:

o|lm

Wﬂe , (15
wherew, is the fundamental frequency of exchangee(L. 4, Vol. 2 of an electron with the
surrounding field of mattespacetime. This is the frequey of exchange at the level of basis
or the basis frequency of @xange.So that the relation (35shows that atB- c the
frequency of superstructure (of the circular motion of an electiomjoves, in magnitude,

towards the basis frequeney. In this sense, thieasis frequencis thelimiting frequency of
supestructure

On this basis, we can assert that the exchange moment of an efgagadhe parameter
of the basis of the wave, whereas the circulational moment of the electron is the wave
superstructur e at elettioeemornentBeiist the lintitingnvalee, of theh e
circulational moment

Let us now consider the essence oftheent momentAccording to the formulaf the
relation of active and reactive charges (see (28) and (29), L. 3, Vol. 2),=qgkr, or the
formula of therelation ofactive mas®f dispersion at exchangm, andreactive(associated)

G _

massesn, m, = mkr, thecircular current momentP =1 (8 (see (5))an be presented

as
P =uer=mu w =mk.ruc=muc. (16)
Thus, herem, = mk.r is theactive mas®f an electron andv is its associatedreactive)

mass Kk, :%, c is thebasisspeed,y is the oscillatory speed @&uperstructureFrom the
c

expression 16) it follows that themoment of currenis the energy of exchange of basis
superstructurer theenergy of the wave mass exchafgge (3), L. 9, Vol. 2).

Thus, the comparison of moments of current and circulation shows that it is incorrectly
to call them t heTheimomentrokcurient ikenenengg and tkedmoment of
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circulation is the charge moment of superstructi8&ictly speaking, only the last should be
called the magnetic moment.

3. The Bohr magneton

Let usdefine thephenomenologicatalues of theorbital momentsn the hydrogeratom
taking into accounthatthe radius of the first Bohr orhig, the speed othe orbitgy, and the
phenomenimgical charge of an electr@are equal, correspondingly, to

r, =5.291772109810 ** m, U, =2.1876912680° m&*,
e, =1.60217656%0°C,.

Remember,the subscriptified means that we deal with tiEhenomenological unitandthe
unit of the electric charge phenomenological coulomiS, (see(31) in L. 4), is equal to

IC, =7£ g™t @m” G* = 2.9979245800 g G G

Consequently fte phenomenologicairculational momen(7), P, = B at the first Bohr
c

orbit has the following value,

u _ &
eerO -

g -2 Z=6.18695329%0 ** C_ On, (17)
C m.c

me is the electron masg, = myu,r, is the orbital moment of momentum of the electron on the
first Bohr orbit (called the redudePlanck constant or Dirac constant).
If we present this measure in thghenomenologicalficirculationald (fimagnetic)

coulombs C, (see (34), L. 4), then, taking into ecount that

1C, =1Ce} =1 g}/2 &m'z (5, we obtain
c 10
u e

P ="er, =
eg c e 0 meC

Z=1.85480193%10 ** C, On. (18)

Themoment of curren®; (16), representing the physical quantity of a quite other nature
thenPy, is defined by the followinghenomenologicaheasure

P, =U,er == 7=185480193810 ° A Or?, (19
m,
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where1A, = 1°—(f) 972 @m2 &2 ((22), L. 4).
In accordance with the formulas((26) and 6&7), L. 4), m:%eeé‘l and

1T, =10* e, @M%, we have
1A 0, On’ :f—bee&‘ldo“ e, @m?QA0'cnt =cA0'erg=cqJ. (20)

Using this equality, the measure of tippenomenologicaimomentof current can be
presented as

P, = Ugel, == 7=185480193%10 %c J T;". (21)
m,

If we will divide (21) by the speed, we will obtain themoment of ciralation, i.e., the

- L P.
fAmagneico orbital moment P, =—% =m,,:
c

ee

e Z=1.85480193810* J " (22

— uO —
My, = ?eero -

Phenomenologwscribes to the Bohr orbierroneously and unfoundedly, ortlye half
value o f tmlagmeticiorbital moment(22) and the second missing part of the later
attributes subjectivelyto theelectronspin momentin accordance with thgpin hypothesis
In reality, the electron does not have the proper moment of such a Vitudave already
discussed this matter in detélee Lectures 4, 5 and 6 of Vo). 3ccordingly, it should be
stressed agaithe spin hypothesis is incorrect

Thehalf value of the orbital mome(i22), %Peg = %m,,b, has obtained the name tBehr

magnetonand designated a. Thus, the phenomenological value of the Bohr magneton is

1 _1lu,

e
== =—_Ye €
nlB 2rrl>rb 2 C e 0 2 c

Z=927400967&0* J Q.. (23

The following half of thecurrent orbital momen(21), %Pei, corresponds to thikalf of the

circulational (magneti¢ moment

1p = Lyer, =% 7=927400067€00%c J ", (24)
2 ¢ 2 2m,
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Physicists of the first half of the 20th century have rested on the mea8yrevfich is
the value of the initial Bohr magneton. Unfortunately, in the scientific literature, the basis
speed of the wave (the speed of light) quitefien is omittedin the formula (3), which is
presented as
ee

mg = % Uyl = 5 Z=9.27400967&0 ** J C'Ie'l, (25)
that is incorrect, because
mg = ZerreL Z, 9.27400967&0 ** J C'Ie'l. (26)

It is necessary to not use timeorrectequalities of the type2b).

4. The objective orbital magnetic moment of the electron

The magnetic fieldi.e., the transversal electric field appearing around a conductor with
current, is the field of stellar systems of the microworld (ogafaxies), whose cores are
represented by electrons, as their centdss a whole, this is the wave process, which is
described by the wave of curred) @nd the circular ibital moment 22).

To an equal extent, the central magnetic (electric) field is the field witrete
structures of the one level, where there ase alectrons. And the tranggal magnetic field
is the field with discrete structures of the lower level, represented by the satellites of electrons
and other elementary microobjects.

All above considered moments were presented byptiEnomenologicameasures,
which have the same numerical values as objective theoreticaliregaFor example, the
theoreticalcirculational (magneticymoment of the electron orbih objective measure®f
joule andtesla is

m, =P, = u—coero = © 7-1.8548019300% J (T2, @7)

mcC

Recall that,in view of the discovery of its nature, the electron charge has the following
objective value and dimensionality,

e=1.70269166%0°g&*

The objectivetesla according to (68), L. 4, is definedthrough the base unitsy the
measure
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4
1T = 10 cm@G ' =2.8209479180° cmG . (28)
Jap

Hence, taking into consideration that =10"erg and 1T =10°G, we have

Yoor = © 7-657510166100? erg @52, 29

=_0
rner c meC

or, becauserg@ ' =g@m&*,
m,, =6.57510166700%° gGmds* (29a)

As we see, th@bjective circulabnal (magneticymomentof the electron orbit (of the
transversal field of exchange) is determined throughhitee basic unitef matter, space and
time (@, cmands).

If we will use themetric objectiveesla 1. T =10* cm&™*, and the metric unitfenergy,
the joule, then althoughthe circulational moment will be characterized by the new metric
measure JQT !, the numerical valueis the same, as @9a) (considering that

JOQT *=10°g@m&™):

m, = Oer = 7=657510166100% JOT . (30)
c m.C
Thus, the numerical value objective measures is not changeadler trasition from the
measure, expressed in reference units, to the new metric measure. This is a very important
feature of metric measures tife GCSsystem. The miric units of GCS systemgive the
objective values of microparameters, whereas the measQrdigtorts the object measure of
the circulational rement. This is stipulated by the fact that the objectesa contains the

factor v/4p , having no relation to thmoment, but reflecting the errors of the past.

Moreover, practically, alpbhenomenologicaineasures contain the speed of lighThis
fact once more stresses their artificial character. This is why, we should refuse such
measures.

Finally, let us considehe relation othecirculation of basis and superstructure

The relation betweenirculation andcurrentis defined by the formula (3)5: f We
c

can present this equality in the following form:
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- EuF_ug
6= o® (31
where
-
&= (32

is thecirculation of basisbecauseg: F is thecirculation of superstructure
c

The equality 82) defines the correlation between thensityof circulation of basisg
and thedensityof current of basig.:
J

g.=—=. (33
u

Since thedensityof current of basiss equal toJ, = neu, thedensity of circulatiorwill

be defined by the expression
g. =ne. (34)

Thus,the deasity of circulationg. will be definedby thedensity of power of exchangene
density of chargeat the level of basis. Because the dengitg determined by the electron
chargee, this charge, representing by itsatli elementarguantum of power of exchange,
relates tathe wave basis level. And in this sense, ¢hlextron chargas one of the limiting
guanta of this level.

5. Conclusion

Moments of current and circulation aylindrical spacesand characteristic features of
the unit the Bohr magnetomy), considered imodern physics asphysical constanandas
t hea fiur adftbe magnétit moment, were discussed here.

Thelongitudinattransversal structuref the fields, called in physics atectromagnetic
and peculiarities of their exchange interaction waken into account at the consideration.

It was showrthatthe moment of currens, in essencehe energyf exchange of basis
superstructureor theenergy of the wave mass excharagel themoment of circulations the
charge moment of superstructwkthe wave. Thenoment of circulatiopstrictly speakingjs
that we callthe magnetic momenwWi t h t redte,cttrh e OA moment can
limit circulational moment, wheg Y. ¢

The moment of circulation i.e., the orbital fimagneti© moment (22), in the
phenomenologicaheasuresvith thedimensionality inoule andteslg is equal to
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ee
m.c

m,, = —2-Z=1.8548019380* J@_". (35

Recall that the above value o, does not take into account insignificant additional terms
(see (6) in L. 4 of Vol. 3) contioned by perturbation effects due to the wave structure and
wave behavioof such a wave dynamic system which is the hydrogen atom (details are in L.
4, 5 and 6 of Vol. 3). The peculiarity of thneave behavigrcaused by thevave originand,
hence, thavave structure is reflected in the fine structure of optical spectra, including the
phenomenon known as the Lamb shift.

Thus, according to the definitiomy, is presented in the following three equivalent
forms:

| u e
=_s, = O¢r, and b=—2Z, 36
erb c rr])rb c 0 rr]:»b meC ( )

whereSis the area of the circuit (orbit) argl= m,u,r,. For the first Bohr orbitS = pr/ and

U, =Wr, :Er0 (To is the period of electron revolution along the orbit). Hence, equalities

orb

(36) can be presented also in the following form:

==—pr;. (37)

From this it follows that amverage value of thcircular currentgenerated by the orbiting
electron in the hydrogen atom is equal to

1= (38)

orb

The strict cal cul ati ons | eads t o tHeetro,same v
spimlb i n [ 5] aBdovd8ctures 4

As we have discussed earlier and noticed also Hezdatf value of the orbital moment
(35) was ascribed subjectivety the electron spin magneticmoment This half has been
called the Bohr maneton (ng). In phenomenological units taggesith corresponding
designations (the subscrigitaccepted here, it is written as

1 € N N
== = _—°_7=9.27400967&0* J T . 39
nl‘B 2rn)rb 2meC e ( )
An introduction of such a physical constan

theorists at that time in order to correagraat theoretical error(which they, unfortunately,
have not noticed) made during calculation ofiular current generated by the orbiting
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electron in the hydrogen atom. The value of the circular current that they have obtained,

| = i, is twotimes less of the real value (38).

orb

To present time there are quite enough evidences, including the data presented in the
Lectures, in order to state once more that, redlflg, spin hypothesigan introduction of
which is based on the aforesaid elemgntaror)is fallacious[5]. Nevertheless, in spite of
the disclosed inconsistency with realitiye official physics does not want to notités, and
the spin concept as before is widely used for explanation of different phenomena, in the
creation of diferent hypotheses and theories.

We have discussed in the Lecturé® tdifference betweenurrent and circulation.
Confusion with these notions (along with ignorance of the nature and, hence, the true
dimensionality of the electric charge) has had an inflaean present systems of units
accepted in physics. In this Lecture, we have considered the analogous difference,
respectively, between threoment of currerdind themoment of circulation

Naturally, the aforesaid negative circumstance (confusion) hhgemted also on the
unit of the magnetic moment, the Bohr magneton. In particular, the muddle observed
sometimes in scientific literature with its mathematical presentation (formuig afith or
without the factorc) leads to inconsiency of the value, originated from the formula written
in the given incorrect form, to the indicated dimensionality and to the accepted (standard,
reference) numerical value af; .

The Bohr magneton in the adequate urulgiectiveand metric, inherent in the GCS
system used in the DM, has been presented here at the end of the discussion. Generally, as
follows from the comprehensive analysisnducted in the DM,hie metric units of GCS
system give the objective values of micropararsetAs an example, an advantage of metric
units of the GCS system has been demonstrated here omethe measuref the unit the
Bohr magneton.
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Lecture 6

The Units,  and my, and
Vectors, & andeB, of the DM

1. Introduction

The fiphysical 06 const arelecric comsthree; andnoagnsticd er at i
constantm,, are wellknown not only to all physicists but still from a school bench to every

educated peoples as well. They are also knownpermittivity (epsilornaught) and
permeability (mu-naught) of free space. Here are accepted numerical values and
dimensionalities of the constantespectively, recommended (in 2012) officially for using
physics [1]:

g, =(mc?) ' =8.854187817.3 10 “FGn*, Q)

m =4p3 10" NON?=12566370614.3 10" NO\2. 2)

Originally, the dimensionalt of my (with the same numerical valudp3 10’) was

accepted agd Gn'*, so that, along with (2), physicissamultaneouslstill use the following
Aconstant o,

m, =4p3 107 H Gn' =12566370614.3 10" H Gn'*. (2a)

We have considered already sowofetheir features, caused by the confusing origin of
t hese val ue s  Elementary Laws®f Teansversal Exehdagdidol. 3. There
we have shown absurdity of an introduction in physics such, to put it mildly, strange
Aconstant s 0,ir fajfaicdegvaluneg anth gimensioralitieand, hence, invalidity
(groundlessne3s of pl aci ng t Hundamental plysical eonstaatsof ghysicst h e |
and chemistry .

Thesesa al komslantdd ar e arti ficially cotieetmeanct ed
& i n Coulombés | aw for presentation its 1in
ascribed to them because they, (1) and (2a)yally, aredimensionless prime numbers
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multiple top; and (2) having, in fact, the dimensionalityi?3 s® is not in conformity with

(2), etc We will show this here. Such a conclusion, to which we have c@neery

significant for physics from all points of view. First of all, understanding of this fact must
stimulate the revival of theeglectedattention to the problem on the nature of charges,
ignoranceofvhi ch was the main reason of an appear e

In this connection, we sure that the solution of the charge problem, which was found two
decades ago thanks the DM theory formed to that time (this solution was considered in our
previous Lectures), sooner or later nevertheless will be analyzed and accepted by physicists.
And aforesaid imaginary fAconstantso wil/ be
proper parameters, about which we will talk here. Undoubtedly, these steps will promote
exiting from the dea@nd in which the present state of physics turned out to be. Therefore, in
this Lecture, we go back again for continuation of the begun earlisidewationconcerning
the given notions, elucidating this times some of their ktiewn aspects.

A comprehensive analysis conducted in the framework of the DM theory has disclosed
the true values (in magnitude and dimensionality) of the sol Ifuaddmerital constanés
and showed that the presented above fAconstar
dimensionless numbers multiplego [ 2, namélyj,

e, =— and =4p. 3
"= 2 m, =4p 3)
The clear (sharp) difference between the presentation of the values, (1, 2, 2a) and (3), for
thesame notiong i ¢ 0 n sef amdny )naturally calls many various questions. Therefore,

we decided to discuss again this issue in this Lecture presenting this tiaddiéional
material, extending the aforesaid consideration initiated earlier in L. 9 of Vol. 3.

The second part of the Liece is devoted to analysis of the physical meaning and
dimensionality of the vector® (electric displacement fieldr electric flux densityandH
(magnetic field strengjhaccording to thelefinition accepted in modern physics, which are
related with he vector€E (electric field strengthandB (magnetic inductiomr magnetic flux

densityby the aforement i ophysickb pt e neg mamp ¢l)oagd c a l A
(2): D=¢,E andB=mH.

According to the DM [4], he longitudinattransversalfield of exchange is characterized
by the vector ofvelocity-strengthE and by thevector of density of momentyof associated
field mass of longitudinal exchange) D =¢,E or E=mD.

The B vectoris, respectivelythe vector oftransversal velocitystrengthandH is the
vector of desity of the transversal momentuithey are related asd =e,B or B=mH . In
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these case@in view of the DM), the factorg, and myare thederived physical unithaving

the following meaning:

e, =1g@m*® (4)
is theabsolute unit densifyand

1 .
m=—g~ @nr (5)
eO
is itsinverse value (the unit absolutelume densify
To distinguish theunits e, and m,of the DM ((4) and (5)) from the aforementioned

phenomenologicat p hy si c al constantso of molhéengthe physi
same designations, we witlesignatethe latter phenomenologida cofistants ) with the
S u b s @00 anpl presént them as;, andm,.

2. Phenomenological constantse,, and my

Let us compare the right form of thaw of CentralExchangeof the DM (see (19, L.
4 of Vol. 2),

F=_9_ (6)
4 g
where g, =1g@m* (4) andq and Q are exchange chargesexpressed ing&*, with a

particular case of this law C o u | o mbirdtke formaas it was presented at the beginning
in phenomenological CGS units

> - (1)

In this expressionthe dimensionality of the poinklectric chargesis expressed in
g}/2 Gm2 &,

As is evident, the difference between (6) and (7) is essential, both in form and contents;
about this we have already had a corresponding talk. Please pay attention to the absence of
the factor 4 in the denominator of the law (7). The presentatoh Coul omb&s | a
interaction of electric charges, having the spherical form, along the direct line in the form (7)
is, obviously, incorrect. As one of the firdfeaviside Oliver(18501925, the British
electronic engineer and physigistas noted tha This wasunderstoodalso by someother
well-known phystists of that time.lt was necessaryo take into account the spherical
character othe charges pervasiwbrougtout the spherical angle ofpdsteradianand their
interaction along the line in one directiddeavisidehas attempted to removke indicated
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fault and correct the mathematical form of the law Klwever, contemporaries did not want
to hear hisarguedopinion

And only afterwardgat the sec al | ed fir a the missmnd factoa @ was n 0 )
introduced at last,in the denominator of théormula (7). But unfortunatelythis has been

made incorrectlyNamely, smultaneously, thenverse factor4i, which was deominated as
Y

e, (e, in our designationsyyas added therfer all that,for compensation

e V=T
r 4p§%8®2 P &r
clp =+

By this way, in fact, it was introducelde fielectric constarti of the following value

1
€ = 4_p . (9)

. . 1 ~ . N
Accordingly, snce m, =—, theso-callediimagnetic constanthas the value,
eeO

my, =4p. (10

Considering the abovealues((9) and (10)) aphysicalconstantsthere was a need to
attribute to themthe correspondingdimensiomlities, as it is inherent in all physical
guantities. But what dimensionalities they must have?

Let us consider first the transformationtoh e i ima g o e (18) tinto 112&) Owhich
then was transformed volitionally into (2) (and was recommended finally in physics). The

changeH Gn* to another strangdimensionality N O\ ? led to the essentially different new
numertal value form,,, in comparison with (10)

Remember that theirculational henry determined according t(94), L. 4) by the
measure equal approxi matel gqudlto a quarter of

1H,=10°cm=10"m. (11)

If we product this measure by its inverse valag,”m*, we obtain, naturallythe
numerical unit
10'm3 10" m*=1. (12)

Thus,thenumerical unitcan be presentad the form of the followindgidimensiol quantity.
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1=10"H, @*. (13)

Obviously, it is a plain manipulation, which has no sense and, therefore, is absurd.

By this way itwasreatela new A p hy s thesaedallediomasgtneerntiaG, const
which was presented in physicsthe Sl units inthefollowing form:

m, % pl®4=1@H, m*. (14)

In Eq. (2a), H=Hy As follows from the ACODATA Recommended Values of the
Fundamental Physical Constant201® [ 1] , t he 0 mmathenlast timehasc onst a

acquiredarbitrarily the new dimerisnality in N OA'? at the same numerical value as (19
that it isrecommendedow for using officiallyin the form,

m, =4p3107" NO2. (15)
7
However, becausél® A? :%cm'2 &® andH 3 m* 40', (14) does nequal to (15):

4p A0'H, nO 4, 1p°N A’ (16)

If we takeinto account the values of tt& units newton () andampere(A), expressed in
base unitof matter ), space ¢m) and time §) (see L. 4of this volum@, we arrive at the
following truevalueof t he fAmagnetic constanto correspol

m, :%4p cm?s s, (17)
c

Thus, in modern physics (in the same system of u8is,in fact, there are used two
di fferent (di mensionless and di mensional ) #fAn

m, = 4p and m, = C—lz4p cm?3 s? (18)

We have analyzed this dualifyn L. 9 of Vol. 3) and, therefore, will not repeat the
analysis here. However, it should be noted thatis expressed in scientific litature also in

other dimensionalities not mentioned here,dhsgurd in the same degree.

A majority of constanté physicswascomposed in such a spjritnfortunatelyWhether
it is possible to treat this as a scientific approadn@oubtedly, ithas noting to do with

science Those who havelones uc h a fr a tunderlyirg lof tzeacteatiennobthe
international system of units, Siave actually regarded nature as the subjective reality. They
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have operated with the unlimited freedamif they hae dealt withan abstractnathematical
game. Such transformations remind us the circus juggles.

It should be noted thanodernphysicscontinues, as beforés destructive work, creating
an appearance obolutions being unable to solveghem. A chain of tB formal
transformationglike (8), clearlydemonstratethis. Obviously this is rightful and desirable in
a circusputit is undesirable and inadmissible ineswe.

The following steps in transformation®) (vere devoted to the expsgonof Coul o mb 0 s
law in the Sl unitskeeping thefractional powersof reference unitfor measures of
electromagnetismthe forceF in newtons(N), the distancer in meters(m), and chargg ge
andQe, in phenomenolagal coulombgC,).

Here ardhese three historical step

1. F=GQ v F =10°N Gy &% v
4p gr 4p gr’
e
2. F = 10°N Cmyrl O que > Y
élOOcmg a Q
c m = ap gg 100cm=
ac Q
s el JeQede 6 /C.0
_ 10°N Qlyn* 8 gﬂ) + 19) Y F= 0cQc (20)
10*cn? Gn' 2 g 4p gR*’

Rzé’lc’e/C0
P& g%e eg

whereR =

C. . .
100cm§ is the distance imeters q. =g, S is the charge inoulombgsee

10 °

vo&agmo

(31, L. 4); 1C, —Ee 1eezlg}/zcm%s‘l (see (8),L.4)e,i s the nelectric
(19), in the CGS system; in (20)n Sl units).

The new numerical valueof e, (presented in (20)) and its resultingseudo

dimensionalitywere defined froncomparisonof (19) and (20). Namely, after substituting
phenomenological (CGS) chargesandQ., with the phenomenological (SI) charggsand
Q., Eg. (19) took thedrm:

&
4pRzeg 0*cny @nlegloe "0

4]
2~
5 U

_ 9% 3110 N@yn*g 1 &c, 8u 21)
~u
é 4p u
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which was presented further in the final f or
(21), the factor4i in the denominator is th&alue o f the neleefinic coi
Y

Cuul ombés | aw (8) presented in the CGS systen

Thus, an expression in square brackets in (21) presents theqf%cetbrn Coul ombbés |

eeO
(20) presented in SI wunits af)ter the above c
. om’ C? F 2
Taking into account th ynCzo\,m =1and —2—=—=2 (wherelF, = Cfg cm, see (80),
e N On m 10

e

L. 4), from (20) and (21) it follows thag_, has the following value Sl units:

g 2 1 2 1
e, =—L10° —dy”QTz g%0C. - 1012 6Se = 1012 F. Gn . (22)
4ap NOn® ¢’ e 4pc; NOn® 4pc;

Thus,we have demonstrated how physicists artificially created the &d |ekedric 0
constanb of the value,

_ 10"
4pc?

r

€ F,On' =8.85418781&0 " F,On ™, (23

which becomeonsidereaince then as one of thendamental constantd physics.

Although for the first glance,all of this appears sound and rationagwever, in
essenc, he above disclosed manipul ati oemjsawhi ch
obvious nonsensélhus, those who were unable to solve the prolenthemetrology of
electromagnetic phenomena have endeavored to hide it in the fpsaatescientific
construetions. Since the latter still exist in physiose must recogize that they succeeded in
their endeavors

Taking into account that tifarad, according to the formulg80), L. 4), has the measure

c c
1Fe:ﬁcm:1#.°11 m, (24)

from (23)wefind thatt h e r e al eleatliccanstamtfof vachuiis efual o (9), i.e.,

to the number4i, actually:
p

10 F_ 10" ¢ m_ 1

ee = [ — —:—_
° 4pc® m 4pc,10' m 4p

(29
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Obviously, the factor in the equatio8),(4p g =1, expresses nothing reasonable. In this

way, only an imitation of the reform in metrology electomagnetic processes, but not the
reform itself(that led to the Sl unitsyvas carried out.

Not hing hindered, at that time, to compare
F=99  ang  F=%2 (26)
4pr r

and to obtain, deast, the correctumerical valuesf thecharges:

F= que Y F= (@ me)(m@e) Y F = qQ ] (27)
r? 4pr? 4pr?
Thus,
Q=4pq,. (28)

It was very simple to perform suchn operation, butwhy it was not done is
understandable.

A simple reform of 27) 1 (28), if only it would be realized, the explicitrer could be
removed in the description of the spherical field of exchange. Of course, the incorrect
dimensionality of the electric charge, as before, would berract, because the coefficient
e, in (27) and @8) is equal to the numerical (dimensionless) uAg.we know from the

present Lectureshis problemhas beersolvedas soon as the new theory (DM) has appeared
[4]. This theory turneaut to be adequate to reality. About this we can judge by the unique
results at the level of scientific discoverastained in its frameworks and considered in these
Lectures

As we see, the worth of scientific truth turned out to be lower than theiansbof the
legislators in science at that time. As a result, instead of the aforementioned extremely simple
reform 7)1 (28) , science has toil eaiwintoth ftome dfeicatdiet
unsolved the important problems of metrologelactromagnetic paesses.

|l f we write Coulombés | aw for fAmagnetico c

M
F= q”‘rz m (29)

we will arrive at the systemfaneasures on the basis of the givdrarges. Measures of

magnetic charges are equal to the measures of ielettarges. Therefore, all above
presented parameters and their measures in the @egraeare valid for the magnetic field.
However, here as well theimeowhy icalrlced at hert
ones, appear.
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3. The D and Hvectors

The longitudinaltransversal field of exchange is characterifadcording to the DM
theory) by the vector ofvelocitystrengthE and by the vector ofiensity of momenturtof
associated field mass of longitudinal excharige)

D=¢E or E=mD, (30)

wheree, =1g@m*® and m, :ig‘lfamg.
e

0

The density of energyf the longitudinal exchange has the same form for all mass
processes:

1
=S8, u®. (31
If e, =1, then the simplest expression for tensity of aergyis
W==-e,u”. (32

It is natural to call this density of energy ttensity of the energy of phgal space
because the unit density, =1g&ni® is actualy the coefficient of identity of measures of
matter and space.

The expression3Q) is valid not only at the field level of the quantitative identity of
matter and space, but also under the condition, véher.

In such a fieldspace of ratter, the expressior8%) has the meaning of thaensity of
energy of space itselff we now denote theelocity of mass exchangg the symboE, we
will obtain the expression for thaensity of longitudinal energyp the following form:

1 1 1
w==-e,E* ==ED==-m,D?. 33
5 > > (33
Evidently, thedensity of transversal energyll be presented by the anglmus equality

1 ., 1 1 .
=Ze,B2==BH =-mH?, 34
588" =2 > (34)

whereB is the vector otransversal velocitstrengthandH is the vector ofdensity of the
transversaimomentum

H=¢B or B=mH. (39
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The formula of the density of longitudinal energy on the basis ophbeomenological
vectorEe has the form

2

a g @
W:EeOE2 :Eeog—eg :EeeoEez :lEeDe :lmc_.oDez, (36)
2 2 g1/4p o 2 2 2

where eeo=4i is the phenomenologicalfiel ectri ¢ mgcadmsis ghat o,
p

phenomenologicah magnet i c ¢ Denis thephénamenolagicadiector of the
fielectric displacement

E
D,=eE.,=— or E.=m,D.. 3
e e0—e 4p e nLO e (7)
Thus, he vectors obtrengthandelectric displacemen(in the electric panomenology)
relate to the same class of phenomenological parameters, because they differ only

quantitatively

Analogously, we will transform the formuld4):

W:EeOBZ:EeO%B—EB :EeeOBeZ:lBeHe:Emeon. (39
2 "®[ap g0 2 2 2
I f one foll ows Coul omboés | aw fthedesitynf@Sgnet i c
then
H,=e,B, =i—; or B, =myH.,. (39

Further, we will consider the vectors on the basiciofulational expressions. They
generag thecirculational vectorsE,, D, B,, H,. Because

F=q, e:q—;CbEe:ngg, (40)

h e n ¢ e irculatiorelo strengthand thevelocity-strengthare related by thequality

E =cE.. (41

g e
The analogous relation takes place also for the v&gtor

B =cB

9 e’

(42)

Let us now carry out the following transformations with the forma8& (
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— 2 _ = 1 = 1
W—Ec_z(CEe) __egoE2 _EEQDQ _EmJJODgz' (43)

Hence, we obtain the expressions for the circulational paramefge=d D,

ee — — ee g, — De
€0 = Czo ’ Deg_egOEg_C_ZOQEE_?' 44
The analogous relations take place foyvector:
€0 = H,
m,, = C¢°my,, Hy =€,B, =—2 @B, = = (45)

4. Conclusion

Thus, we have considered thkectric constante, and magnetic constanty, (1) and
(2), which arerecommended officially for usg in physics [1] and haveshown again that

theseso-calledffundamental constaris anroé s ome Afundamental 0 in
word. They aresubjectivefictional quantitiesconfusedlyintroduced in physicsA reason for
their appearance (firshi Coul ombés | aw) was stipulated by

charges and, hence, due to an incorrect dimensionality ascribed to the charges. As follows
from the comprehensive analysis conducted in the DMfitlieo n s,t(13 and §2a)are

actudly, the prime dimensionless numberailtiple top, namely,e,, =4i andm, =4p. At
p
the same ti me, t hng, adtoning to €2), iiscactually mhdinheasionald

quantity equal tam, :%4p cm?®3 §°.
C

On thewhole, all thesystems of measure$ electromagnetisrbased on the erroneous
dimensionality of electric charges (andhence, of electric current) are subjective
phenomenologicalFor this reason, as inadequate to reality, their usage hampers (along with
other faultanherent in the SMjhe proper development of physics.

In the DM theory, there arpo artificial subjective notionslike the mentioned about
fielectric and magnetic constanésof modern physics, where these values are regarded, by
misunderstad i ngs, dundamentdd hyy saisc al. constant so

As compar eabnstantét,h (tlhye afind ( 2) derivedwittofthen phy s
DM, designated by the same letters, and m,, have the real physicaheaning and,

accordingly, different numerical values and dimensionalities. Their clear logically
conditioned physical meaning is due to that they havebgective origin(not fictitious, not
imaginary). They arelerived physical unitsvhich represent, regctively, theabsolute unit
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density e, =1g@m*® (s e eBasié definitiond  L.nl, Vol. 2) and its inverse valug

m, = 1 gt @n’.

eO

Just theselerived unitsenter in the corresponding formulas describingldimgitudinal
transversal( e ct r omagnet i c 0-3paceastanduan exahange (mtéractfom) efl d s
exchange charges (electric, magnetic and gravitational) in accordancehwitbaw of
Central Exchangewhich is one of the fundamental laws of Nature discovered in the
frameworkof the DM theory as well (see L. 4, Vol. 2).

The aforementionederived unitof the DM, theabsolute unit densitg, =1g@m*® (4),

connectsthe vector ofvelocitystrength E with the vector of density of momentu(of
associated field mass ofrlgitudinal exchangd): D =e,E. The same role plays tiverse

unit m):ei g'@n’ (5): E=mD. The E and D vectors of the DM are vectors

0
characterizing thelongitudinal part of the longitudinattransversal field of exchange
(el ectromagnetico field).

Analogously, the unit of the DM, inverse &, m, -1 (5), connectghe vector of
e0

transversal velocitgtrengthB with the vector of density of the transversal momentuth
B =mH . The same role plays the urd (4): H =¢,B. TheB andH vectors of the DM are

the vectors characterizing theansversal part of the longitudinattransversal field of
exchange

For the modern physs, E is the vector ofelectric field strengthD is the vector of
electric displacement fielgbr electric flux density H is the vector ofmagnetic field strength
andB is the vector oimagnetic inductior{for magnetic flux densily These vectors, elg
(E andD) and magneticH andB), are connected between themselves by the absurd, as was
mentioned above (i n elactrivandmagneatic constendsn s ( & Hh a laintd

(2): e, =(MCc*)*FOn* andm, =4p3 10" N>,

Thus, ve are confronted with an essential difference indé#nitions of the vectorsf
the DM, characterizinthelongitudinattransversalfield of exchangeand in the definition of
the vectors of modern physics, characterizing the same field, which is named
electromagnetidhere. This confrontation relates also to thierent values of the factors
connecting the corresponding opposite vecto
Amagnetico) .

What is the reason of such a principled differencéhatdescription of the same real
field? We believe that an answer to this question is understandable now for everyone who has
read the present Lectures. Actually, all material that was considered and analyzed in these
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Lectures (and contained in referent@shem) reveals, among other things, all the reasons of
the indicated difference and leads to the proper answer.

Namely, formodern physicsased on the Standard Model (SM), electromagnetic field is
regardedonesidedly as thetransversal wave fieldard the nature of chargesincluding
electric, isterra incognita Just these facts are the main reason of the aforementioned
distinction. In the DM, the so a | lelectomégneticfiell of modern physi cs
the longitudinattransversal potentiakinetic wave fieldcharacterized by the corresponding
vectors inherent in this field. They were discussed partially here and heretofore in L. 8, Vol.
3. All the details on this issue one can find in [4].

Concerning thaliscoveryin the DM of thenature d charges(and theorigin of mas}
we should say that this revelation still remains unnoticed (or simply ignored without
consideration) by major physicists and, hence, not yet accepted in modern physics;
unfortunately, as we see, by subjective reasomly. Hence, thesubjectie notions and
artificial (imaginary) constants are still the basis of the corresponplimnomenological
theories in contemporary physics, developing already enough long period of time in the
framework of the Standard Model (SM) fexplanation of the data obtained experimentally.
Opposite, in the DM theory, all notions and all physical parametersbgetive adequate to
reality. This relates also to the parameters, characterizing the longittrdimatersal
(el ect r disld gcueing tlee agrived units, and m,. These parameters have
appeared as the consequence of the aforesaid key discovery of the nature of charges, which,
as turned out, are the parameters characterizingatheof mass exchangthat is expressed
in their dimensionality[g] = g3 s*. In turn, the latter discovery is one of the main results of
the new theoretical concepts underlying the DM.
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Lecture 7

The Units of Electric Current and Circulation:

Ampere and Bio

1. Introduction

The unit of electric curreni the amperewas accpted in physics in connection with
Arationalizationo in physical metrol ogy and
(SI). It was a step, which allowed to get rid of (to cover up) the dimensionalities of electrical
guantities expressed in the5S system by fractional powers lofise unitof matter ¢) and

space ¢m), conditioned by the dimensionality of electric chargeGSE] = g}/2 Cbtr’r‘?2 Gt

originated f r drom @at time thewrbpérsis conaidered in modern physics
as one of the seweS| base units

The comprehensive analysis (carried out by the DM) of the results of the aforesaid
Arationalizationo, has revealed its fl aws.
turn again our attention to the unit of electric current thmpee. Under the
phenomenologicalnit theampere if one expresses it in the C@®@8se unitof matter, space,
and time ¢, cm, ands), the following value (see (16), L. &) hidden,

1A ==g Gm'™ &7 = 29979245810 g om'? &5 (1)

Opposite to thephenomenologicaimeasure (1), theobjective measure of theampere
(according to the DM, see (23), L. 4) is equal to

1A=/4p 1% g G2 =1.06273659810° g G 2. @)

The difference between the above expressions, (1) and (2), is essential. We have
discussed in details in Lecture 4 the presented values rdfatdds derived unit- the
ampere As was noted, thampere being thederived unif was added unfoundedly (that is
not in doubt in sane physicists) to a triad of tho&ge unitof matterspacetime.
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Now we will try to disclose thghysical meaningwhich is contained in the formal
definitionof this unit.As it is stressed in [1], one di¢ effecs of thedefinition of the ampere

is fito fix the fimagnetic constantmy (permeabity of vacuum) at exactly43 10’ H On'o .

The meani ng notfo twhaiss cfliocnosnisdtear ed i n previous L
present the result of the comprehensive analysis in ordéritg to light the principle
blunders made by the creators of the given definition.

From the analysis conducted in the DM it followsat according to the definition
accepted in physics the unit tampererelates, in factto the circulational amperei.e. to the

physical parametellf—. Under the unitalled theampereis, actually,the unit of linear density
c

of the phenomenological magnetic charge

Thus, t he d e famper®t does nnot aelatetot thee defifiition of the
phenomenological unit of currehtbut tothe phenomenological unit of circulatioB. Both
above notions (current and circulation) are reldbetween themselves as we know by the

equality, :l—. The unit ofcirculation was termed in the DM theory th®o. The formal
c

definition of the lattewas done at this.

We intend to consider all these questions here, to the best cdjmaiilities.

2. On the definition of the ampere

As was shown earlier, thaterchangeof two cylindricaltransversalspacedields in the
simplest caserj =1), according tq(12) of L. 9, Vol. 3 [2], is expressed byhe following
formula ofthe power of exchange

F=mC! 3

and thetransversal velocitgtrengthhas the form

g=mG or H=C (4)
2pR 2pR

The circulation G:I— (having the dimensionalityg@&* @m*') defines thelinear
c

density of transversal chardall details concerning the notion oirculation are considered
in L. 8 and 9 of Vol. 3)Therefore, the total charge of a section of the cylindrical field of a
lengthl will be equal to

Q=a. (5)
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Thereforethe expressiofB) for power of exchangean be presented simply as
F=QB. (6)

Through a similar way, we can present thewer of exchangéetween the two
cylindrical longitudiral fields-spaces and express thocitystrengthas

2
t E:—t or D:—t , @)

2p R’ 2p R 2pR

wheret is thelinear density of charge
We have as well

Q, =tl, F=QE. (8)

In the longitudinal fieldspace, thdinear density of the longitudinal chargeis the
longitudinal circulation which is usually callechelinear flux N:

N=t. 9)

Taking into consideration thay =,/4p Q. (see (4) L. 4), the phenomealogical

variant of the exchangermula(3) can be presented as

2 2 2
I::m)GI:4p gm)GeIZZGeI. (10
2pR 2pR R

Hencethelinear power of exchang# cylindrical fields takes the form

F_2G
= (11)

Identifying the circulation and current, i.e., assuming tlat |, that is obviously,

absolutelyincorreadly, the relation 11) can be pgsented as

F_ 21?2

—=_ 12

T R 12
Just thigncorrect equalitydefines thgghenomenological undf electric current the

ampere

AThe ampereis that constant currentwhich, if maintained in two straight parallel
conductors of infinite legth, of negligible circular cross section, and plackdeter

apart in a \acuum, would produce between these conductors a force eq@&@’
newton per meter of lengtho (13
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The base of such definition is a phenmenological train of thought, which, however,
does not enter explicitly in the definition: tbait of electric current thampereis equal to a
tenth of the unit of currenin t h e i ma g n e t[3] dqwhesey ast veemimow,

1A, =0.1e, @m*; remembethat e, =1g}/2 m’? G™). Actually, becausel | =G, = Le and
C

taking into accounthat 1A, :f—foee @' ((26), L. 4), hencelA, =0.1e, @m*, and alsothat

M]=1O'3ﬁ, we arrive athe force indicated in the definition3)t
cm m
2Q0.1e,/cm)® _ 20.1)* dyn _ 20.3)*

F A0*NOGN'=2A0"NOGn*. (19
I 100cm 100 cm 100

Thus,in fact, the aforementioned definitioelates tahe circulational amperewhich, in
accordance witli(27), L. 4), is equal to

1A, = %)(ee &N /I(cm&*) = %ee @m*’. (19

It is the unit of linear density of the phenomenatagimagnetic charge

Thus, t he de amper® t18 oetatesotd thgbhbnemeriological unit of
circulation. In the DM [3], this phenomenological uriie, @m* has obtained the nantlee
bio andis denote by the symbobie. The squag of thephenomenological unit of circulation
is equal to thelyne (le, &m*)* =1dyn.

3. The unit of circulation the bio
Thedefinition of the unit of circulation thbio (1e, @m*) can beformulatedas follows:

fiThe onetenth of tke unit of circulation thebio is the circulation of the cylindrical
field of restmotion of mattesspacetime at the subatomic level, whose power of

interchange with the equalkindrical field is 20’ N per meter of length. The

axial field of these transversal cylindrical fields are localized in the space of two
straight parallel conductors of infinite length, of negligiblecdlar cross section,
and placedl meter apart (16)

The circulation G of 0.1bi, defines also the unit ahagnetic currentf 1 ampere on

the basis of the relatioh, =cG, and the unit omagnetic charg®f 1 coulomb= 1 ampere
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x second The magnetic current, as the current of the transversal electrial(ozdignetic)
field, is represented by the cylindrical field. The value of the longitudinal cudrens

aways equal to the value of the axial longitudinal currept=1_, =1, (Fig. 1); therefore,

theampereof the magneticurrent is equal to th@mpereof the electric current.

Fig. 1. A graph of the longitudinairansversal field with objective measures of the
longitudinal subfield of current and circulationG and with measures of the msversal
subfield of currengl and circulation jG, wherej is the unit of negation of longitudinal

parameter$ and G.

The transversal magnetic fieldsrrents, but not the axial onesfide the interchange
between cylindrical fields.

Since the magnetic circulatioG, = L represents thénear density of the transversal
c

magnetic chargef cylindrical field, G =q,, the bio is simultaneously thenit of linear

density of the trangrsal magnetic chargeThe circulation of the magnetic curre@
defines also the axial longitudinal circulatidh, =2 of the electric axiafield, because
c

they are equal.

The circulation of0.1bi, defines, at the part of lengthof 10 cm theunit transversal

magnetic charge

Q, =g, @=0.1bi, @0cm=1bi, @m=1e,, (17

and at the part of length @f cm (299792.45&m), themagnetic chargef 1 coulomb
1C, =0.1bi, (&, cm= f—fo bi, Gm= f—fo e =29979245810° e,, (18

which, in turn, (in conformity with 1, =cG as well) defines the unit ofmagnetic

(transversalturrentof 1 ampere
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1A =1C, & = c@.1bi, =0.1bi, &, cm( " = f—ro e (1 =20997924580C° e, 1. (19)

Let us now present the phenomenological measures, defined by thedabovieed
formulas through the objective measures.

Theobjective big(bi) defines thdinear density of magnetic charge
1bi=./4p gQbi, =3544907701g &) @m* =3.544907702&m*, (20

wheree= g & is theobjective measure of chargee., the unit power of mass exchange.

The phenomenologicameasure X7) conceals the realobjective) magnitude of the
magnetic charge:

Q, =g, @=0.1bi @0cm=1bi @m=3.544907702g G (21
The relative value of the last,ihne o bj ect i v e ,isdtleBned by tbennteasure har g e s

Q =q, & =1bi(dm=2.08194242@ e, (22)

where e=1.6021773%10 *°C is the objective measure of the electron charge in the units of
the objective coulomb]C =1.0627365980° g&* (see ((32) in L. 4, and the relation
A =./4p gA (46) in Vol. 3). In the CGSE units of electric charge (1 CgSthevalue of

the electron charge is= 4.8032067%10 *° gy2 Gm? &t .

The value (22) expresses the quantity of magnetic electron charges related with the
particles, participating in formation of the transversal magnetic field. These particles are
placed with the definitelensity along the axial line. The followirggantum of lengtlof the
axial line accounts for every transversal electron charge in the case witkerttimeter axial
length at the circulation ofll:

_1lcm
/e

L

e

= 4.80320680%)0'° cm per electron magnetic charge (23

t

The aboveesnumerated units relate to the transversal magnetic field. The units of the
same nomination, but defined on the basis of the two infinite, in length, charged conductors
of negligible circular cross section, relate to the longitabfield. It is usual to call them the
electric units.

Because formulae of the longitudinal and transvecghihdrical fieldsare identical in
form, the measures of units of the longitudinal field will coincide with the measures of units
of the transversal fieldStandards of the longitudinal field are difficult for realization and,
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therefore, in reality, all relevant measures used by contemporary physics relate to the
measures of the transversal magnetic field.

Quantitatively, the conjugated measures of thestrarsal and longitudinal fields are
equal, although both fields differ qualitatively. The fact is that th@itodinal field is
represented by one sublevel of madpacet i me and the ot her mor e
represents the transversal field. Asality and quantity, the qualitative transversal and
guantitative longitudinal subfields, beingsentially different, together form the single
gualitativequantitative field.

Natural measures of thquantitative field should be calledquanta whereas the
conjugated measures of thaalitative fieldshould be calleduals Thequal is the negtion
of thequantum qual=i Guantur.

4. Conclusion

We have revealed thadentifying the circulation and current made by tteologist of
the sec al | @ do niat & zeadssumingothatG =1, (that is absolutelyincorredly,

becauseG, :I—e), the unit of electric current th@mperewasformally defined in Sl unitsas
c

the valueequal toonetenth of the unit of current in h magfietic systeaof units (CGSM),

i.e., equal to the valuelA, :%)ee @m' (15). For this reason the unit of current trapere

has obtained the dimensionality of phenomenologodadulation G, but not the current.
Actually, the ratio of te corresponding dimensionalities shows this:

[l ]:Q%Qm%g'z T

[c] cm@ ¢

[G]=

We see thathe formal definition of the ampere accepted in physiedates tothe
circulational ampere whereas thephenomenological amperg¢in CGS) is equal to

1A, :f—bee @' ((16), L. 4). Thus, in fact, the formally defined unit ti@pereis the unit of
linear density of the phenomenological magnetic charge

As a result of the conducted analysis, phenomenologicalinit, 1e, &m* (entering in

(15)), calledin the DM the bio anddenote by the symbobie [3], has been naturally termed
as theunit of circulation Taking into account the formula ((30), L. 3, Vol. 2), we find its
objectivemeasure, which in the GCS objective units of the Idd the following viaie:

1bi = /4p g@bi, =3.544907702&m",

88



http://shpenkoxcompdfNVol.4.PhysicalUnits.pdf

where e, =1g@m® is the absolute unit density, arg= g &* is the objective measure of
charge Theobjective biabi) defines thus,thelinear density othecharge

It should be reminded at tleed of this discussiotiat inpractical terms, theamperes a
measure of the amount of electric chapgessing a point in an electric circuit per unit time,
with 6.24115093410" electrons (or one coulomb) per secotidis alsothe measuref
electric awrrent that is equivalerib the steady current produced byolt applied across a
resistance ot ohm
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