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Reading the old papers of Poincaré and
, Lorntz one comes to the conclusion:

' . »//ll- Einstein was not only wrong, but had no

/ ity originality in being wrong.

I" Desmond Cumberland

GanbuMBOH TEOpHEH BECTH 3a HOC Masio Jnalew
[oyiroe BpeMd MOKHO, (UTbUMBOH TeopHeH BecTH
MHOIO Jnooed HeOoJiroe Bpemda Toke MOKHO, HO
danbIMBOI TEOpHEeH BeCTH 33 HOC MHOIO JHUIEH
[oJroe Bpems, [OKa CBeT CTOWT, He y[Oaloch

HHKOMY .

[I'MHHA CpeaHHH

Omimd BCeMy Hauasio H Thl MHOTOEe MoHvelb.

Kosbma [IpyTKOB

Relativity has vanished through the window...
John Maddox, Nature, 346, 103.

The drawing on the cover is by Prof. J. P. Wesley
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P REEAGE

Electromagnetism is a science which is to be learned by everybody who knows some
mathematics in ten days. Eleven days are too many .

Why then the students in the universities study it for years and nevertheless a1t
of them, as well as the professors who teach it in the class-rooms, look with despe-
ration at the electromagnetic phenomena, without being able to explain what is real-
ly going on there and why? A clear example for the ‘puzzleness" of the electromagne-
tic phenomena are the numerous papers in the AMERICAN and EUROPEAN JOURNAL OF PHY-
SICS. Such a paper is also that of John Maddox cited quite the whole in Sect. 21.

When reading this book the reader will give the answer readily: Official electro-
magnetism is simply wrong. The theory of relativity is wrong, the "closed current
lines", "flux" and "propagation of interaction" Faraday-Maxwell concepts are wrong.

In electromagnetism there are only a couple of simple and clear formulas (as a
matter of fact, there is only one fundamental formula, the Newton-Lorentz equation),
deduced logically from a couple of simple axioms (see them is Sect. 2), and any ele-

ctromagnetic phenomenon is then to be calculated by the help of these simple formu-

las if one knows differential, integral and vector calculus.
And the fundamental Newton-Lorentz equation leads logically to the violation of

the laws of angular momentum and enerqy conservation, i.e., to the construction of
machines which rotate under the action of internal forces and which produce energy
from nothing.

Official physics works with a wrong fundamental formula, namely with the Lorentz
equation, consequently without the scalar magnetic field and assumes that the elec-
tromagnetic effects depend only on the relative velocities of the bodies.

One may wonder: how was it possible that until the end of the XXth century huma-
nity has not noticed the scalar magnetic intensity and the existence of the motional -
transformer induction. I point out at the reasons for this "blindness": 1) the sca-

lar magnetic intensity is equal to zero (with some very rare exceptions) when it is
generated by a closed current, and 2) the induced motional and motional-transformer
electric tensions in a closed loop are equal. And in low-acceleration electromagne-
W\ "y tism official physics works predominantly with closed currents and closed loops.

'I'l:' : : ;5= R But why to narrate in the preface in a hurry that what is written calmly and in

all detail in the book?! |
DIVINE ELECTROMAGNETISM can be read, grasped and mastered in ten days. At this

reading the reader has to jump over some complicated calculations. One will lose
nothing if one will not verify all steps of the mathematical speculations. All other

"theoretical" deductions are of the most simple kind which every sophomore student

can follow with easiness.
If the reader would have under hand the first part of my encyclopaedic book CLAS-

SICAL PHYSICS, entitled MATHEMATICAL APPARATUS, the reading of this book can proceed
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trigonometry, analytical geome
series, differential equ

attach to the pres

ish to note only the following. | |
; i <tudent in a technical university knows what are the differential operatops
very

grad, div, rot, however few of them know the fourth differential operatmj‘ (V-Qrad?,
called "vector-gradient". I ~won from a friend of me 1000 AS by assert?ng that jf
we take five university textbooks on electromagnetism, then with surety in four of
them we will not find the operator (v.grad). In case that in more than in one of the
five books the operator would be found, I had to pay to the friend 5000 AS. We orde-
red the books on the library computer. The operator (v.grad) couldnot be found even
a single time in all of them. (A similar bet can be won with Grassmann's formula,
namely I shall pay to everyone 5000 AS if by choosing arbitrarily five university
text-books on electromagnetism, Grassmann's formula would be found written explicit-

ly in more than in one.)

Thus 1f one wonders why the motional-transformer induction was not revealed by
humanity, I always retort: And if some student occasionally has observed it, how
would he write it, if the professor has not told him that besides grad, div and rot
there is also (v.grad).

It is very useful to have under hand the formulas for grad, div, rot and (v.grad)
of a product of two functions, as to deduce the relevant formula any time when one

needs it is tedious. As I use some of these formulas often in the book, I give them
here:
it o ﬂbl, ¢2, are scalar funcions and A,

; Ay» A, are vector functions of the coor-
dinates of the reference point, then

grad(¢1¢2) = ¢lgrad¢2 + ¢zgrad¢l,

grad(Al.Az) = {)’Ll.gr*aci)!’.2 + (Az.grad)nl + Alxrotﬂz + Azxmtﬁl,

div(eA) = ¢divA + A. grads,
dw(AleZ) = Az.rotAl - Al.rob\z,
rOt(¢A) = ¢rotA - Axgradd,

rot(A,x =
(A, A,)) (Az.grad)hl - (Al.grad)Az + Mlu::lin.«ﬁ.2 - Azdivﬂxl.
-grad)(¢A) = A(u.grad¢) + ®(v.grad)A,

(\f. grad)(AleZ) = A

(v

lx(v.grad)ﬁz = Ax(v.grad)A. .

enerqy.

try, differential calculus, integral calculus, 1nfin1te
ations, vector and tensor analysis. For this reason [ dp not
nt book a part dedicated to the mathematical apparatus used jp it
e

U B
Well. Now read the book. Without fear - you are in paradise under the shadow of

a beautiful cherry-tree. When opening your mouth, the cherries fall exactly in and

the Divinity combs his long white beard on the medow

next to yours solving the cross-
words in the last day English press.

And after ten days you will know electromagnetism much better than
fessor in the world.

dny other pro-

Let me make at the end an important remark concerning the nasty and disgusting
problem about the measuring systems. In my address "Marinov to the world's scienti-
fic conscience“(qs) [ wrote: "In the damned system SI B and H are, my God!, two
quantities with different dimensions, so that even the grandchildren of our grand-
children will curse and swear at us when studying electromagnetism.” One of the most
important reasons that electromagnetism cannot be understood by the students is the
damned measuring system SI. If the electromagnetic units of measurement (ampere,
volt, etc.) had been introduced on the basis of the Gauss system, the mental disor-
ders between the students (and the professors!) of the high technical schools would
be with 35% less.

But we have this damned system SI and cursing and swearing we must live with it.

as every European who comes to the Island with his own car has to drive on the left
and curse and swear..,

I dedicated a whole Chapter (Chapter V) to the measuring systems to save my rea-
ders from mental disorders, as such a chapter cannot be found in the current text-
books (I can make the same bet as above!). Read this chapter attentively, and then
have always under hand Table 43.2 jumping from the Gauss system to the SI system
(and vice versa) without thinking too much. Think then theoretically in the Gauss
system, as I do in Chapters I-1V, and make the numerical calculations for the expe-
riments in the SI system, as 1 do in Chapter VI.

Italians say: Guadagna a Mifano e spend{ a Napolc’.

MARINOV
Graz, July 1993 Stefan

Hoferfinder,
Oberstallknecht von Niederschock!
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57.1. Sigalov's second experiment 231 1 INTROBUCT IO
57.2. Sigalov's third experiment 230 o e N _
B s e L ives by hidh olprents B _ . OTf my experimental a?d theoretical work in the last twenty years, |
58. Experiments demonstrating directly the existence Firmly establlshed ot Space oo lE s categories, such as defined
of longitudinal mgnetic forces o33 Newton and conceived intuitively by everybody during one's childhood and stu;:: ??
58.1. Hering's experiment 233 The c?ilféa;1 experiments supporting this viewpoint are my “"rotating axle" exper:_ ife,
EQTD Aibaane a0 i0e F e i e b e o35 ments , by means of which for the first time in history I succeeded in measurin
58.3. First Nicolaev's experiment 538 the Earth's absolute velocity in a laboratory. 3
58.4. Second Nicolaev's experiment 239 Proceeding from the absolute space-time concepts, I tried to build all of CLASSI-
58.5. Third Nicolaev's experiment o7 CAL (1.e., non-quantum and non-statistical) PHYSICS on a firm and clearly defined
58.6. Fourth Nicolaev's experiment Iy axiomatical basis. I established that this axiomatical basis can by chosen in a ve-
58.7. Fifth Nicolaev's experiment . ry simple, intuitively comprehensible manner, and that all fundamental equations
58.8. Sixth Nicolaev's experiment ! in classical physics can be then obtained by plain and rigorous mathematical specu-
58.9. Seventh Nicolaev's experiment 2 lations.
58.10. Eighth Nicolaev's experiment 243 The internal logic of the theory impelled me to introduce axiomatically, by ana-
504 The Sbtor MoDR1Lg 245 logy with the magnetic energy, a companion to the gravitational energy which I cal-
60. The S-machine SIBERIAN COLIU 245 led MAGRETIC ENERGY (Heaviside first has done this). Until now human experience has
61. lggse:ﬂirimint_dewnnstrating D s PR 246 not established the existence of such a type of energy, but neither has it shown
b Experjien:];h pntentlél forces 251 whe?her such an energy should not ?x1st. Thus the magretic energy is a hypothetical
R e Lty 254 ferIthe necessary possibilities, the esztence of na?ret1? energy might be rev?aled.
64. The o beartan 257 prupose.an aether-type mnde? for light pru?agatTon, 1.e.: I assume that light
55Dt ayis egEn 261 propagates with a c?nstant veluc1t¥ along any ?1rect1on only in ?bsul?te s?ace. How-
66. The HUHStEin-Hesley TR 264 ever, the."aether" 15 not snme‘med1um at rest in absolute space in which 1mght.prﬁ-
b7 i o TES;A 265 pagates like sound in air. I firmly defend the corpuscular (Newton) model of light
TIKA 268 : propagation, rejecting the wave (Huyghens-Fresnel) model, so that [ call my model
REFERENCES for 1ight propagation NEWTON-AETHER MODEL.
271 Within effects of first order in V/c (V is the absolute velocity of the reference
LIST OF SYMBOLS frame considered, ¢ is the velocity of light in absolute space or the to-and-fro
velocity in any inertial frame), all physical and light propagation phenomena can
SUBJECT INDEY 2% be rightly described by the traditional “Newtonian® mathematical apparatus, and
thus within this accuracy the Galilean transformation is adequate to physical rea-
273 lity. I call this the low-velocity mathematical approach (LOW-VELOCITY PHYSICS).

The low-velocity mathematical apparatus wrongly describes the effects of second

(and higher) order in V/c. For a correct explanation of these effects, the Newton-
aether model of light propagation must be replaced by the MARINOV-AETHER MODEL.

The high-velocity mathematical approach (HIGH-VELOCITY PHYSICS) based on the Lo-
rentz transformation and on its companion the Marinov trans formation (both of which
can be considered as mathematical presentation of the Marinov-aether character of
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liaht propagation), as well as on the 4-dimensional mathematical formalism of Min

: : : 5 <7 %
kowski, rightly describes the effects of any order 1n V/cC. (3 )
rentz transformation and the 4-dimensional mathematical apparatus must be treateq

However, the Lo-

from an absolute point of view, as is done in my absolute space-time theDry_(S) I
they are treated and manipulated from a "relativistic" point of view, as is done iy
the Einstein approach to the theory of relativity, results inadequate in regard tg
physical reality are obtained. The errors to which the theory of relativity leads
are within effects of first order in V/c.

In my approach I assume axiomatically (see the second axiom in Sect. 2) that the
velocity of light, propagating along the direction n in absolute space and along the
direction n' in a frame moving with a velocity V is absolute space, is equal not to

¢t = cll - (W)Y -tV = (1 - 2nvyc + V)2 (1.1)

;]

as it must be according to the traditional Newtonian cancepts but to

st e(l s szcz)lxz Sel ="neV/c)
e (1-V2/cy /2 (1.2)

These formulas differ one from another only within terms of second order in V/c

In this book I shall not present motivations for the substitution of formulas (1.1)

by the formulas (1.2) and the reader can find such motivations in Refs. 3,5,7,8. Ac-

cepting axiomatically the validit
y of formulas (1.2), I remove f
scientific truth a terribly } e

heavy sto '
manity. I showed(3:°+7+8) i ? ne which has for about a century tormented hu-
i | at either one has to introduce the peculiar Marinov-ae-
er of light propagation into the theory, or one should be unable to

bring all effects observed in space-time physics under one hat
Formula (1.1) shows that the ‘

d in the moving frame is equal t

i . :
'me which a Tight pulse needs to cover a distance

0 Aty = 2d/(1 - v?/c2 is di i
lel to the frame's motion and to Aty = 2d/(1 - vzfi;]%fghen HsTdTstance ] A

the f ' '

2 rame’'s motion. Formula (1.2) shows that in both th
© same Aty = At = 2d/(1 - y2/2)1/2 2

than the time needed Lo cover the same

when it is perpendicular to
: e cases the time should be
and with the factor (1 - VE/CZ)JIZ larger

space. (Take into account that when d .d15tance dwhen it is at rest in absolute
is parallel to th
e frame's motion n'.V = n.V =

v, {n'x\')z = 0, and

’ when d is g

2 PErpendicula i

Ve/c, (n'xV)2 = 2, r to the frame's motion n'.v = 0, n.V =

q?znnving frame (which I call
i than the time unit in the
Us the Marinov-aether character of

CLOCK : -
DILATION". ) to be a Physical effect RETARDATION which 1 consider
1 '_‘_—l—-—_______-_._

th
h US T do not yse the notion "TIME

the factor (185 '\'EXCE]

- 318

One may add that formulas (1.2) can be considered as introducing also automati-
cally the "LENGTH CONTRACTION", but I firmly defend the opinion that the "length
contraction" is not a physical effect and appears in the mathematical apparatus on-
ly because of the peculiar Marinov-aether character of light propagation.
d(3'5‘?'8) that if the isotropy of the to-and-fro light velocity in the
moving frame will be coupled with the principle of relativity, the Lorentz transfor-
mation should be obtained, while if it will be coupled with the existence of absolute
space, the Marinov transformation formulas should be obtained. My experimentsil's}
demonstrated that the Marinov transformation is adequate to physical reality and I
5hﬂwed(3’5‘?‘8) how the Lorentz transformation is to be reconciled with physical re-
ality, i.e., with the space-time absoluteness. I showed 3150(3‘5'?‘3) the fundamen-
tal difference between the LORENTZ and MARINOV INVARIANCES which can be briefly de-
lineated as follows:

I showe

If there is an isolated material system of several interacting particles, the
most natural and simple approach is to consider the motion of these particles in a
frame attached to absolute space. Then we can make the following two transformations:

1) To move the whole system with a velocity ¥V in absolute space and to consider
the appearing in the system physical phenomena further in absolute space.

2) To leave the system untouched and to consider the appearing in the system phe-
nomena in another (relative) frame which moves with a velocity V in absolute space.

According to the principle of relativity, these two transformations must lead to
identical results for all phenomena which can be observed in the system, as accor-
ding to this principle an absolute space does not exist and if there is a system
and observer, it is immaterial whether the observer moves with respect to the system

or the system moves with respect to the observer.

According to my absolute space-time theory, the two mentioned trans formations do
not lead to identical results, although many of the observed phenomena remain iden-
tical, first of all the low-velocity mechanical phenomena, but not the electromagne-
tic and high-velocity mechanical phenomena.

When we wish to obtain results adequate to physical reality, we have to use the
Lorentz transformation only when making the first of the above transformations. In
such a case the "moving frame" K' in which we first consider the material system
(usually if the system represents a single particle, it is at rest in K', and if the
system has many particles, its center of mass is at rest in K') and the "rest frame"
K in which we then consider the system (and in which the single particle or the cen-

ter of mass of the system move with a velocity V) is one and the same physical fr?me
Thus it is not the observer who has changed his velocity
ty from zero t0

attached to absolute space. : .
with respect to absolute space, but the system has changed its veloci
Y with respect to absolute space. As the velocity of light in absolute space 1is ¢

"moving frame" K' and in the "rest frame" K it will

along any direction, then in the
rections because, 1 repeat, K and K' are, as

preserve its constant value along all di
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4 the same physical frame. When making such a kind of trans.
one an

eplace the 4-dimensional scalars observed in K' by thejp
ays ! : : :
Iway i.e., we have to work with the Lorentz invariant quan.

a mtter of fact,
formation we must a
' TN R
4-dimensional analogues
tities.

: have to use the Marip
' above transformations, we 5
when making the second of the

transformation. In such a case the frame K is attached tolabsolute space and the pg-
ri:g frame K' moves with a velocity V in absolute space, 1.e., those are two dj fig_
rent physical frames, whilst the observed system has always i.;he sar're charac-teT- of
motion with respect to absolute space. Now the velocity of light will be c in the
rest frame K, but it will be direction dependent in the moving frame K'. When making
such a kind of transformation we have to replace the 3-dimensional scalars observed

in K by their 3-dimensional analogues in K', keeping in mind that the Marinov inva-
riant quantities as the space and time energies have the same values in K and K'.
When K and K' are two inertial frames, it is not easy to find experiments revea-
ling the difference between the above two transformations and I was the first man
constructing such experiments (such successful experiments!). However when K' is a
rotating frame, then it is of cardinal importance whether the observed system rota-
tes with respect to the observer or the observer rotates with respect to the system.
Being unable to understand the difference between the fi rst and second trans forma-
tions for inertial frames, the relativists were unable to understand many substan-
tial differences for the case where K and K' rotate one with respect to the other.

Moreover ideal inertial frames do not exist because for any frame moving with an
enough constant velocity

in absolute space always a far enough center can be found,
so that the motion of the frame can be considered as rotation about this center.
This theorem is similar to Archimedes' theorem that for any

Di1g enough number always
@ numer which is bigger can be found.

2. THE AXIOMS OF CLASSICAL PHYSICS

The fundamental undefinable notions (
a) space,

D) time,

C) energy (matter].

I consider the notions "MATTER®
ENERGY angd ENERGY SYSTEM.

concepts) in physics are:
and "MATERIAL SYSTEM" ds synonyms of the notions

Is any totality of imrints (symbols) with
bilities and abi

the help of which
wWe

AW £ corresponding POsSsi
Can construyct another system

dentical jf their
other materia) systems) is

lities are at our disposal,
With the given one. We call two material

our Sense-organs (directly, or by means of
call two images

IDENTICAL

Systems A
Influence on

0f a given material system
Systems can pe constructed,
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organs, as predicted from this image, is the same as the actual impact.
A material system is called ISOLATED if it can be represented by a model indepen-
dent of other material systems.

We imagine space as a continuous, limitless, three-dimensional totality of space

points. The different Cartesian frames of reference (these are geometrical, i.e.,
mathematical concepts) with which we represent space may have various relations with
respect to each other. Depending on their relationship to each other, any pair of
Cartesian frames of reference will belong to one or more of the following three clas-
ses :

1. Frames with different origins.

2. Frames whose axes are mutually rotated.

3. Frames with differently oriented (or reflected) axes (right or left orienta-
tion).

The fundamental properties of space may be defined as:

1. HOMOGENEITY. Space is called homogeneous if considering any material system in
any pair of space frames of the first class, we always obtain equivalent images.

2. ISOTROPY. Space 1is called isotropic if considering any material system in any
pair of space frames of the second class, we always obtain equivalent images.

3. REFLECTIVITY. Space is called reflective if considering any material system in
any pair of space frames of the third class, we always obtain equivalent images.

We imagine time as continuous, limitless, one-dimensional totality of rrnnents_
(time points). Here frames of reference for time of the first and third class.unly
can be constructed, i.e., time frames with different origins and oppositely directed
axes. The fundamental properties of time may be defined as: |

1. HOMOGENEITY. Time is called homogeneous if considering any materia? system n
any pair of time frames of the first class, we always obtain equivalent‘imges.

2. REVERSIBILITY. Time is called reversible if considering any mF:ItEﬂﬂ] s".ystem
in any pair of time frames of the third class, we always obtain t_‘!qUWﬂE“t 1““9‘;5*

The assertions of my first (for space), second (for time), third (for energy).

' t of space
fourth (for the first type of space energy), fifth (for the second ypet. gl
seventh (for the first type of space-time

energy), sixth (for time eneray), th (for conservation of

: in
eighth (for the second type of space-time enerdy) and n
énergy) axioms are the following: : : ure-
: nit of meas
AXIOM I. SPACE is homogeneous, isotropic and reflective. T::r::e dimensions in
ment (L for distances (i.e., space intervals LR uf the‘] ABSOLUTE SPACE 1is
space) has the property of length and may be chosen arbitrarily.

is at rest.
the reference frame in which the world as a whole 1s

i time in
Axfnm II. TIME is homogeneous. The unit of measurement T f:i:r oHopr
stablished from the following symbo

tervals has
relation

the property of time and is to be e wise
' L/T = C, 8

‘ length divided
where ¢ is a universal constant which has the property of velocity (leng




o ol

by time). Light propagates in absolute space with this velocity which is called yyI-
VERSAL LIGHT VELOCITY. In a frame moving with a velocity V in absolute space the ty,.
way light velocity along any arbitrary direction, called PROPER LIGHT VELOCITY, i§g

AR g

= ol L= Y/ E4) (2.2)

‘o
while the one-way light velocity along a direction concluding an angle 8' with vy,

called PROPER RELATIVE LIGHT VELOCITY, 1is

c[; = ¢/(1 + VcosB'/c). (2:3)

Thus c' = c!(1 - V/c?)¥/% nust be called UNIVERSAL RELATIVE LIGHT VELOCITY. The
time unit in any frame is defined by the period for which light covers a half-length
unit to and fro. Hence the universal time intervals are measured on light clocks
which are at rest in absolute space, while the proper time intervals are measured
on light clocks which are at rest in the moving frame.

AXIOM III. A1l individually different material systems can be characterized by a
uniform (i.e., having the same qualitative character) quantity which is called ENER-
GY and which can only have different numerical value for different material systems.
The unit of measurement E for energy has the property of energy and is to be estab-
lished from the following symbolical relation

ET = h, (2.4)

_where h is a universal constant which has the property of ACTION (energy multiplied
- by time) and is called PLANCK CONSTANT. If we assume the numerical values of ¢ and

s to be unity, then the corresponding units for length, time and energy are called
:_-_: ATURAL UNITS OF MEASUREMENT. MATERIAL POINTS (or PARTICLES) are those points in

- Space whose energy is different from zero. Every particle is characterized by a pa-

;ﬁﬁﬁ ;
m, called UNIVERSAL MASS, whose dimensions and numerical value are to be es-
- tablished from the relation

e = mcz, (2'5)'

‘:ZEZI‘:ELSU;??IE::Q? of the material point when it is at rest in absolute space and
@15 called PROPER i:i:i) ENERGY. When a particle moves in absolute space its ener-
i ) ENERGY and has two forms: the MARINOV TIME ENERGY (or SE-
) and the HAMILTON TIME ENERGY (or FIRST PROPER TIME ENERGY)

€00 * '“CEIE - mczf2(1 - uzjr_z)‘

e, = mee, = mczf(l 2 v2/c2}1/2 s HECZ (2.6)
where the quantity m,

1s called PROPER MASS. Other i ist] a
material point are the r important characteristics of

quantities
P = my (po = mv) ahd

B o i e
called, respectively, iy

t:i VIEVERSAL (PROPER) SPACE MOMENTUM and the UNIVERSAL (PRO-
r " '
€rmore every particle is also characterized by the quanti-
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=p/h =mv/h (K =p,/h = mv/h) and % = p/h = e
K 0 0 p meh (k{) = pnfh = mﬂcih)' {2'8}

VECTOR and the UNIVERSAL (PROPER)

. one from another if the space
tance between them (at a given moment) is more than their PROPER WAVE

called, respectively, the UNIVERSAL ( PROPER) WAVE

WAVE SCALAR. Two material points can be discerned
dis-

. LENGTH % =
time interval betwe ' : 0
1/k,» OF the en their passages through a given space point is

more than their PROPER PERIOD e Ifc'ko. I[f these conditions are not fulfilled, the
particles interfere (the phenomenon "interference" will

book).*
AXIOM IV (NEWTON'S LAW). The individual image of a material system in space is
g’ The energy Ug of two par-

be not considered in this

given by the value of its PROPER GRAVITATIONAL ENERGY U

ticles is proportional to ‘Fhe1r proper time momenta 1301, Po2 divided by ¢ and inver-
sely proportional to the distance r between them

Ug 2 Taolﬁﬂzfczr 2o TWblmnzfr- (2.9)
The coupling constant y, called the GRAVITATIONAL CONSTANT, shows what part of the
energy unit represents the gravitational energy of two unit masses separated by a
unit distance. The mass m, of an important class of elementary (non-divisible) par-
ticles, called electrons, is a universal constant called the MASS OF ELECTRON. If
one works with natural units and assumes the numerical value of the electron mass
to be unity, i.e., I }SE L'ZT'{",I then the gravitational constant has the value
Y = 2.78%10 1O ER LR g taking in (2.9) not the proper but the universal masses,
Ug is called UNIVERSAL GRAVITATIONAL ENERGY. .
AXIOM V (COULOMB'S LAW). In addition to the mass parameter, every particle is

characterized by a parameter q, called the ELECTRIC CHARGE. The quantities

3ok 3 = qc (2.10)

are called, respectively, the SPACE CURRENT and the TIME CURRENT. The individual

image of a material system in space, 1in addition to its gravitational 4 19.5
icle
also given by the value of its ELECTRIC ENERGY U,. The energy Uy of two par

i R (5 inversely proportio-
1S proportional to their time currents J;, Jo divided by c and inve yp

nal to the distance r between them 2
Uy = J13p/eoC T = 919275

energy U_, 1S

(2.11)

T and €/ - the

of the energy unit
nit distance. The

N
The coupling constant 1/e, is called the INVERSE ELECTRIC CDHSTS
ELECTRIC CONSTANT; the inverse electric constant shows whatdp:r A
represents the electric energy of two unit charges separated DYy

——

1, 242 (1993)) have
: The recent experiments of F. Louradour et al. (Am. al Fﬁﬁér:sﬁconcentrated in a
shown that two extremely short 1ight waves. Pf‘ﬂC“Cﬂ]tYng are radiated from di ffe-
Single Space-time point, can interfere W*_‘e" tr]ese phgr?nds the only conditign be-
"ent sources and have different frequencies, 1.€-» b int. Thus the conclusion of
'Ng that at a given moment they cross the same SPace_gge”‘is an absurdity. Any par-
Certain physicists that a photon can interfere With TE8€ 0 o0 nditions this inter-
ticle interferes with any other particle, but only at ce

€rence can be observed.

B —
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dimensions of the electric charge q and of the electric constant € are to be estaf.
lished from (2.11), thus the dimensions of one of them are to be chosen arbitrarily,
The electric charge of every elementary particle is equal t0 Q.. - Qg» Or 0, where
q is a universal constant called THE CHARGE OF ELECTRON. If we work with natural
units and assume the numerical value of the electron charge to be unity, i.e., qg :
] EL, then the electric constant is dimensionless and has the numerical value €, =
861. '

AXIOM VI. The individual image of a material system in time is given by the valye
of its proper time energy Eo' The proper time energy of one particle e, depends on
its absolute velocity v, i.e., on its velocity with respect to absolute space; the
change (the differential) of the proper time energy 1is proportional to the scalar
product of the velocity and the differential of the velocity, the mass of the par-
ticle being the coupling constant,

dEO = mv.dv. : (2.12)

AXIOM VII (MARINOV'S LAW). The individual image of a material system in space and
time is given by the value of its PROPER MAGRETIC ENERGY Hg. The energqy Ng of two
particles is proportional to the scalar product of their proper space momenta P>
P2 divided by c and inversely proportional to the distance r between them

b1 2y 2
Hg = wnl'pUZ/C r = Ymﬂlmozvl.vz/c X (24133

The coupling constant y, called the MAGRETIC CONSTANT, is equal to the gravitational

constant. If taking in (2.13) not the proper but the universal masses, W _1is called
UNIVERSAL MAGRETIC ENERGY, 7

AKIOM VIIT (NEUMANN'S LAW). The individual image of a material system in space

‘and time, in addition to its mgretic energy W , is also given by the value of its
MAGNETIC ENERGY HE. The :

: energy W, of two particles is proportional to the scalar pro-
duct of their space currents j, j, divided by c and

inversely proportional to the
;distance r between them

.

SN
Mo = = 13 -3,/ r = - ua a,v;.v,/cPr. (2.14)
The coupli
upling constant Ho» called the MAGNETIC CONSTANT
tric constant.

AXIOM IX, :
E :ULL ENERGY H of a material system is called the sum of the time eneray
0 Pace energy U. TOTAL ENERGY i is the full energy minus the space-time

energy W. The numerical v
alue of the total ener ' '
" e-‘
mains constant in time, that is gy of an isolated material system r

, 15 equal to the inverse elec-

=0, e, dE + dU- dd =0 (2.15)

their MARINOV MASSES and MARINOV ELECTRIC CHARGES

3 m‘ = ;

- Ay e

Jith the Marinov masses and charges the space and Space-

be written time energies of two parti-

cles will

I SR
U = = ¥ C /r' £ = *
g 01702 "g TMo1Mo2Vq-¥o/ T, (2.17)

]

S
Uy = Q105¢ /e, Wy = - uoqjq;vl.vzxr. (2.18).

In the CGS-system of units - see Chapter V - we take A T
0 0 '

3. TRANSFORMATION OF COORDINATES

For the sake of simplicity, the space geometry in this section will be one-dimen
sional.

If in the frame K', moving with the velocity V with respect to frame K, the ra-
dius vector of a certain point, which is at rest in K', is x', then its radius vec-
tor with respect to frame K will be . |

X = %" iV, (3.1)

where t is the (absolute) time interval between the initial moment when the origins
of both frames have coincided and the moment of observation. This is the DIRECT GA-
LILEAN TRANSFORMATION. The INVERSE GALILEAN TRANSFORMATION will be

x' = x = Vt. (3.2)

The Galilean transformation seems to be in conformity with the PRINCIPLE OF RELA-
TIVITY as by considering either frame K or frame K' attached to absolute space no-
thing changes in the transformation formulas. I shall, however, add that since the
time of Copernicus humanity does not make the error, when considering an object mo-
ving with respect to the fixed stars, to consider the object at rest and the star?
moving. The Galilean transformation under this Copernican insight is, obviously, in
conformity with the Newton-aether character of lignt propagation.

The Marinov-aether character of 1ight propagation introduces changes into the Ga
lilean transformation formulas. Taking into account tne Marinov-aether character of
light propagation, I s.hq:n.-.rer:l(‘?""5"‘?J that:

1) By assuming the principle of relativity as valid, one
sformation formulas.

2) By assuming the principle of relativit
trans formation formulas.

As these demonstrations are time and space consuming,
(see Refs. 3, 5 or 7), and I shall only give the formulas for the:

1. DIRECT AND INVERSE LORENTZ TRANSFORMATIONS
2)1/2 5 Sepite (b= xV/c8)/(1 -V

obtains the Lorentz tran-

y as not valid, one obtains the Marinov

I shall not give them here

2;c2)112_ (3.3)

. 2
S8 S = Y)Y/ (1 = e/
k= (x o Ve b A el) R LS

2. DIRECT AND INVERSE MARINOV TRANS FORMATIONS



e

1{2‘ t(} % bh) - szcz)l/za (3.5)

1
2) f2_

ol e e A A

2 2]]j2 2 2)1/2'

2
L R + Vtof(l - ¥ /C t = tUK(l - V°/cC

(3.5)

One sees that the Lorentz transformation formulas are entirely symmetric and thys
one can attach either frame K to absolute space (in this case light velocity will pe

isotropic in K and anisotropic in K') or frame K' (in this case light velocity wilj

be isotropic in K' and anisotropic in K), while the Marinov transformation formulas
are not symmetric, so that frame K 1s to be considered attached to absolute space
and ;E; velocity of light is isotropic in K and anisotropic in K'.

The time "coordinates" in the Lorentz transformation do not present real physi-
cal time, as in their transformation formulas space coordinates do appear. I cal]
such time RELATIVE (or LORENTZ TIME). The time in the Marinov transformation is real
measurable physical time. There is only the stipulation that the time units used in

frames moving with different velocities with respect to absolute space are different,

as in my second axiom I chose the time unit in any frame to be equal to the duration
which a light pulse takes to cover a half-unit distance to and fro. I showed(3:°)
that, as in any periodic phenomenon, independent of its character, light velocity

plays an important role, the clock retardation appears not only in "light clocks"
but in any other "clock".

The Marinov transformation is adequate to physical reality. The Lorentz transfor-
mation can be kept adequate to physical reality only if it will be considered from
an absolute point of view, thus if the relative time will be considered not adequate
to real time and the relative (or Lorentz) velocit§3’5} appearing in the Lorentz
transformation formulas for velocities will be considered not as real velocity. In
Refs. 3 and 5 1 show the way in which the Lorentz transformation can be saved from
the pernicious Einstein's relativistic claws. In Einstein's claws the Lorentz trans-
formation contradicts physical reality and the errors to which it leads are of first
- order in V/c. Let me remember that the errors to which the Galilean transformation
- formulas lead are of second order in V/c. Thus the Lorentz transformation in Einst-

e _ '
€in's claws is a worse mathematical apparatus than the Galilean transformation.
- In the Lorentz transformation, it

1s assumed that the velocity of light has an
;: absolute constant value in any inertial frame; however, as the space coordinates en-

ter into the transformation formulas for time, time is assumed "relative". In the

Marinov transformation, time is assumed absolute (consequently the space coordinates
are not present in the transformation formulas for time) and the velocity of 1light

appears.tu be relative, i.e., direction dependent in any moving frame. My approach
is stra1ghtfnmard1y adequate to physical reality,

tion the absoluteness of time is transferred to 1j

light velocity is transferred to time, Nevertheles
ry useful in theretical
ﬂﬁmmti cal apparatus

3
i
:

while in the Lorentz transforma-
ght velocity and the relativity of
s the Lorentz transformation is V€~
Physics because it allows the introduction of the power ful
of the 4-dimensional formalism which gives extreme simplicity

.
and elegance to electromagnetism and, accordin

. : 9 to my concepts,
t00. In my absolute space-time theory( & wor

_ K intensively with
nathematical formalism and I introduced the following

o gravimagretisy,

the 4-dimensiona)
Very convenient notations:

> -+ .- 3
a = (a, ia) = (a, i3) (3.7
ic a 4-VECTOR where a =a is its Space part and a is its time part
it a ia
e SR
ia -a (3.8)

o e .
is a 4-TENSOR where a 1s 1ts space-space part, a = a 1S its space-time part g = a
is its time-space part and a is its time-time part,

\_/ = (3/3x, 3/3y, 3/3z, -id/cdt) = (3/3x)X + (d/3y)y + (3/82)Z - (i3/cat)t,
(3.9)

is the unit vec-
tor along the time axis, is a symbolical 4-vector calle by me the ERMA OPERATOR (in

honour of my girl-friend, the Bulgarian physicist Erma Gerova), the square of which
1s the symbolical 4-dimensional scalar, called the d'ALEMBERT OPERATOR (the symbol
is proposed by me)

M\ = T T = 8%/ax° + a%/ay% + 0/azl - a%yclate.  (3.10)

The four-dimensional Erma and d'Alembert operators correspond to the three-dimen-
sional HAMILTON OPERATOR and LAPLACE OPERATOR

Cal

where X, ¥, Z are the unit vectors along the three space axes and T

V = (3/3x, 9/3y, 3/3z) = (3/ax)X + (3/3y)y + (8/32)Z, ' (3.11)

A = 32/3x2 + 32/3y2 + 32/322.

4. VELOCITY, ACCELERATION, SUPER-ACCELERATION

[ introduce two kinds of velocity of a particle (by analogy with the universal
and proper 1ight velocities):

The UNIVERSAL VELOCITY

4.1
¥y = drfdt: ( )

N does not de-
Where dp is the distance covered by the particle (which 1s absolute,and

LT s istered on @
Pend on the frame in which we are working) for a time interval dt regis
UNIVERSAL cLock (i.e., a clock attached to absolute space).
The PROPER VELOCITY

2 202 laa
v, = dr/dt, = dr/dt(1 - 212 sy - ) (42

Where a clock attached "

the time interval dt_is read on a PROPER CLOCK (1-€::
Dartic]e)_ D

It js logical to introduce three kinds of acceleration:
T
he UNIVERSAL ACCELERATION
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u = dv/dt = derfdtz. (4.3)
The FIRST PROPER ACCELERATION
dv v v.u
H0:7 dtﬂ 5 di(g%g ; (1 _uv2£c2)1f2 g (1 - v2/c2)3/2 (4.4)
The SECOND PROPER ACCELERATION
b8 2 vy _ d {dr ) = u =V V.u (4.5)

00 " Fy  dty o' 1- v/ 2 (1- ve/cR)

Further it is logical to introduce four kinds of super-acceleration:
The UNIVERSAL SUPER-ACCELERATION: w = du/dt.

The FIRST PROPER SUPER-ACCELERATION: w, = dup/dt.

The SECOND PROPER SUPER-ACCELERATION: wg, = dug,/dt.

The THIRD PROPER SUPER-ACCELERATION: w,,, = dugg/dty.

5. TIME ENERGY
5.1. THE LOW-VELOCITY CONSIDERATION.

From the axiomatical relation (2.12), immediately after integration, the form of
the TIME ENERGY of a particle with mass m in low-velocity physics can be obtained

e mv2f2 + Const. (L)

[f we assume Const

0, we obtain the form of the KINETIC ENERGY

e, = mv/2. (5.2)

If we assume Const rnc2 (see the third axiom), we obtain the form of the time

energy in low-velocity physics, called LOW-VELOCITY TIME ENERGY

e = e’ + mv/2. (5.3)

5}5_2. THE HIGH-VELOCITY CONSIDERATION.
- Toobtain the TIME ENERGY of a particle in high-velocity physics, we have to put
in the axiomatical relation (2.12) the proper velocity Vo instead of the universal
velocity v. There are three possibilities

dEo = v ,Eh', de = = 4
o o = Mv.dv_, Ce i mv.dvg, (5.4)

at?d after integration we obtain three different expressions for the time energy in
high-velocity physics

0 _ 2
€ "‘“‘C(l'v2!c2)1!2=-mc2+mv2!2=-e+ek, (5.5)
2
€y mc/(1 - HZIEZ)UZ = mc2 + rm,rzfz E R oM (5.6)
o, e
€00 = MC/2(1 - szcz} = mc%/2 + me/2 = e/2 + e (5.7)

k'!

~ where al : . _
E’ | constants of integration are taken equal to zero. I call these three forms:
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respecti‘-"91}’: LAGRANGE TIME ENERGY, HAMILTON TIME ENERGY

_ and MARINOV
A1l these three forms of time energy are TIHE Enener .

used in theoretical
Hamilton energy is the most convenient as the proper time mo

tional to it

Physics, however the

mentum, ﬁo’ is propor-

Py = €,/C = mc =mc/(1 - UZ;CZ)U?_

From here again (see the second formula (2.6)) we obtain
proper mass and universal mass

(5.8)

the relation between

my = (1= v/ o i

: (5.9)
where ¢, = ¢/(1 - ve/c2)1/2 is the proper light velocity

in a frame attached to the
particle, which I call PROPER TIME VELOCITY of the particle. According to my concepts

one has to work always with the universal mass and its velocity dependence is to be
trans ferred to the time velocity of the particle. Thus I use the notion "proper
mass" only for certain convenience and the reader has never to forget that in the
Newton's gravitational law (see the fourth axiom) the mass appears coupled with
light velocity. Or to say even more clear: the notion "mass" does not exist; only
the notion "energy" ("time momentum") does exist.

The product of the mass of the particle by its acceleration is called KINETIC
FORCE. Thus

o o - 5.10
f = mu, f, = mug, f o, = MUy, (5.10)

are, respectively, the UNIVERSAL KINETIC FORCE, the FIRST PROPER KINETIC FORCE and
the SECOND PROPER KINETIC FORCE of the particle. I denote always the kinetic force
of the particle (of the system of particles) by small letter uf* and the potential
force (see later) acting on the particle (on the system of particles) by capital-
letter "F", As we shall s; in ‘the next chapter,the kinetic force of a paﬂ‘:icle 15
always equal to the potential force acting on the particle. This equality is the
fundamental equation in physics.
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6. THE LAGRANGE EQUATIONS

6.1. THE LOW-VELOCITY CONSIDERATION.

The space energy U and the space-time energy W are called by the common name Pg-
TENTIAL ENERGIES. As can be seen easily, the space-time energy is to be considered
only in high-velocity physics as its presence leads to effects of the order v/c; in
low-velocity physics, when speaking about potential energy, we take into account on-
ly the space energy. In low-velocity physics I write time enerqy E without the sub-
script "o" and I usually mean only the kinetic energy.

Let us assume that in a time dt the space (potential) energy U and the time (i.e.,
kinetic) energy E of an isolated system of n particles have changed their values by
dU and dE. Denote by Fis Vis Uy, €5, respectively, the radius vector, velocity, acce
leration and energy (i.e., kinetic energy) of the i-th particle. As space energy de-
pends only on the distances between the particles (I repeat, the velocity dependence

of the gravitational space energy is a high-velocity phenomenon), we shall have

(=
=
[
~13
a2
==

—.dr.. ((658)

The kinetic energy depends only on the velocities of the particles, and thus

2 n n aeR
dE = Joseondy = Joshidve =0 | Sy, 6.2
EL VY e 121 vy’ 121 dt(aui) 1 L)

where we have taken into account (5.2) and the relation

uj.dry = v, .dv., (6.3)

ich can be proved right by dividing both sides by dt.

Substituting (6.1) and (6.2) into the fundamental axiomatical equation (2.15),
a:.-.___. dividing by dt, we obtain

< (as a matter of fact, 3n) expressions in the brackets must
: ;_- identically equal to zero because otherwise a dependence would exist between the
h;;gat}llponents of the velocities of the different particles, and this would contradict

nur Sixth axiom that the time energy of a particle of a system of particles depends
Eonly on ats own velocity. Thus from (6.4) we obtain the following system of n vector

~ equations
- d BEi BU 2
B e, (€8]

B i mazeto.net
Jnich are called the LAGRANGE EQUATIONS and represent the fua.
Iﬂw-uelocity physics.

Taking into account (5.2), (4.3) and the fipst relation (5 10)., we
1eft side of (6.5) represents the kinetic force f. of the j- ’ ‘ See that the

_ _ i th particle. Introducs
the notation re

Fi b BUKBI‘]-

and calling Fi the POTENTIAL FORCE which all n-1
we can write equations (6.5) in the form

undamenta) eQuations in

(6.6)

particles exert on the i-th particke

f; = F., i= 1,00 SR (6.7)

in which form they are called the NEWTON EQUATIONS (or NEWTON'S SECOND LAW)

The potential force with which the j-th particle acts on the i-th particle is

Fg = - auij/ari » and the potential force with which the i-th particle acts on the

—

A - . 1 -
j-th particle is Fj = - Buij/Brj, ltthere Uij 1s the space energy of these two par-
ticles. Since Uij depends on the distance between the particles, we shall have

= = 1 j = i

Thus the potential forces with which two particles of a system of particles (in
general, two parts of the system) act on each other are always equal and oppositely
directed along the line connecting them. Consequently also the kinetic forces of two
interacting particles will be equal and oppositely directed along the line connec-
ting them. This result is called NEWTON'S THIRD LAW.

6.2. THE HIGH-VELOCITY CONSIDERATION.

As the high-velocity forms of the space and space-time energies in gravimagretism
and electromagnetism are different, the Lagrange equations in these two Ph.VSifa‘
domains will be slightly different. I shall deduce the more complicated equations

» . M.
"N gravimagretism, from which the equations in electromagnetism can fmeciately
Obtained.

_________ the velocities
In hj h-velocs . ] he space enerqy U dEﬂE'ndS also on
gn-velocity gravimagretism the sp following one (see for-

°f the particles and equation (6.1) is to be replaced by the

mlas (2.9), (5.9) and (4.4)) (6.9)
u.
n i
n U-"‘idv' au ¢+-——.-|“ui)'
dU:z(BU al n sy s fep i N Y e el
WA S (1 gl -2 Vi) e o .dr. + — i i ) c
14 Br]- . = dv 121{3"1‘ 3 cg(l_vEICZ)JI {=1.9%3 2
. t whi
whe : ; : ._+n particle takes par
i re U1~ 1S the part of the space energy in which the i-th p
unj ;
——<rsal with respect to m,. Jaced by the following one

Frite :
) mgh'”e-'ﬂﬁt}f physics equation (6.2) is to be TP

(
"¢ formulag (5.6), (5.5) and (4.4))



S8 .
2 0
dE, = ] —2dv, = § —Z.dv, = ] STt_{“ - —)——}.dr, = } —d(:a-l).dr. ;
j=1 AV i=1 3v; i=1 c2 3v; =] dt ove L
n
Iy e, 6.1

where Eoi Land e? are the Hamilton and Lagrange time enerqy of the i-th particle.

In high-velocity gravimagretism we have to take into account also the Space-time
energy W. However, taking into account that the magretic energy of two particles mp-

ving with velocities v, and v, is vl.vzfc‘? times less than their gravitational ener-
gy, we have to work not with the proper magretic energy of the system of masses but
with its universal magretic energy.

In Ref. 5 when deducing the Lagrange equations in gravimagretism, I worked with
the proper magretic enerqgy of the system. This more complicated calculation was
needless. Indeed, to discuss the problem whether we have to work with the proper or

universal magretic energy is senseless, as we do not know whether a magretic energy

does exist at all. Thus we shall consider W as the universal magretic energy
n n
oW oW oW oW oW

dW = —.dr. + —.dv.) = {—.dr. +:d(=——.v:) - d(=—).v:}, g

121(3"1 R ¢ L izl L RS (3\'1 i (3\'1) ¥ e
We have

E oW E L
d(_._....v_) = d”" = d N' = zm’ 6-12

where Ni 1s the part of the space-time energy in which the i-th particle takes part
and there is

n
W= (1/2) ] W.,. (6.13)
=1
so that formula (6.11) can be written as follows
n
T e oW
M= J (-2 gr. 4+ d¥y .y, 14
g anp ey ) ey

Substituting equations (6.9), (6.10) and (6.14) into the fundamental equation
(2.15) and dividing by dt, we obtain by the same reasoning as in Sect. 6.1 the fun-
damental equations of motion in high-velocity gravimagretism

d 3(E° - W)

2 CLoAMuE M _
dt rdv.i } + (Uifc )uoi = =- (ar1 }, i = 1'2’ ..... 'n, (6-15)

which I call the FULL LAGRANGE EQUATIONS IN GRAVIMAGRETISM. If there is no magretic
Energy, we have to put W = 0. But if the gravitational energy will depend on the
proper masses of the particles, there still will be a difference between the low-
velocity equations (6.5) and the high-velocity equations (6.15).

The quantity

F.
;

- 3(U + W)/r, (6.16)

e
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i called FULL POTENTIAL FORCE. The quantity (6.6)

tential force and 1f more precision is needed NEWTON
The quantity

as already said, is called po-
IAN POTENTIAL FORCE,

% s Vd d, oW
.= (m+ U./c) u = ceqEiue d o
01 1 01 g "R )
dt 3‘?1 01 dt avi) 2 fq*i 4 d:(::i) {ﬁ.l?)

is called PROPER FULL KINETIC FORCE. The quantity f

o gl . 15 called p
and if more precision 1s needed PROPER NEWTONIAN KIE::'TIC FORCE ROPER KINETIC FORCE
The quantity :

m=m+ Ui’!cz

is called FULL MASS and the mass m can be called with more precision NEWTONIAN Mas
S.

2 5o
As NOMENEE o0 |U1‘ |, a distinction between m and f Will be not made furthe
The FULL NEWTON EQUATIONS are r.

? . = . M
D-I F1 3 ] 1121 ----- 1". {6-19)
The FULL NEWTON'S THIRD LAW for the full
clesact one on another

potential forces with which two parti-

B(Uij + Hij)far‘i =5 B(Uij + H‘ij)‘xarj’ 1.8.4 i‘? = - F;, (6.20)

shows that these forces are equal and oppositely directed along the line joining
them.

The FULL NEWTON'S THIRD LAW for the full kinetic forces of two interacting par-
ticles

boqes (d/dt)(awij/avi) =% [fo,j : (d/dt](aﬂijfavj}, 1.80, Top = = 0j (6.21)
shows that these forces are also equal and oppositely directed. However it may be

2 6.22
foi # = Toj G

i.e., the Newtonian kinetic forces of two interacting particles in high-velocity
Physics may be not equal and oppositely directed. Hence at the availability of
SPace-time energy the "Newtonian" Newton's third law might be violated.

B. Electromagnetism.

velocity dependent and the space-

gnetism the space enerqgy 15 no
Thus, it is easy to se€ that the

“Ife energy has not “"velocity dependent demominators".

the FULL LAGRANGE EQUATIONS IN ELECTROMAGNETISM will have the form
d a(E° - W) (U M)
dt B?i ari
: form
“orrespondingly the PROPER FULL KINETIC FORCE will have the

3 d W _ ¢ d W (6.24)

f : = MUss = sl Di-—d-f-;.a'ﬂ‘"

+ e : vitational

: ly the gra
Nd here the notion "full mass" cannot be introduced, 1-€:: nﬂbl;t the electric
nerqy leads tg a change of the Newtonian mass to a full mss

two
il : . einotion: If there are
W does not. Pay attention in making the distinctio
e
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particles with masses mys M and electric charges G1s 9 (let them be at rest),
whose gravitational and electric energies are Ug and Ue‘ there will be a difference
in the masses of the particles when they will be separated and when they wil] Stay

near one to another: the decreased mass of every particle will be given by formula

(6.18), where Ui (< 0) is their gravitational energy. However, if we consider the
two particles as a single particle, the mass of the composed particle will be, neg-

lecting their mutual gravitationla enerqgy as small with respect to their mutual elec-
tric energy,

2
Moystem = em + Ug/c. (6.25)
There is nothing strange in this effect, as mass and energy are two names of the

same thing and to pass from the masses to the energies we have only to multiply

(6.25) by c°.

As also in electromagnetism only the full kinetic forces are equal, oppositely
directed and acting along the line joining the interacting particles, but the New-
tonian kinetic forces are not, the "Newtonian" Newton's thid law in electromagnetism
might become violated and only the full Newton's third law holds good (see Sect. 63).

In electromagnetism also the energy conservation law may become violated (see Chap-
ter VI).

One will perhaps pose the question: How have I come to a violation of the energy

conservation law when this law is a fundamental axiom in my electromagnetic theory
(axiom IX)? The answer is the following: My axiomatics concerns only the physics of
particles. As in the physics of particles I assume the enerqy conservation law as a

fundamental axiom, one can, of course, not violate this law for a system of single
particles. But my experiments are done with solid bodies (pieces of metal), i.e.,
media, in which currents flow. Here the kinetic forces of the particles are "“trans-
ferred" to the whole body (it can be also liquid) and this is the reason that leads
to a violation of the energy conservation law in such experiments.

Of course, we are at the beginning of a new chapter in physics (the physics of
the violation of the laws of conservation) and the mathematical and logical analy-

sis of the appearing phenomena needs a much more profound experimental and theoreti-
cal research.

/. THE NEWTON-MARINOV EQUATION

Now I shall give another form of the full Lagrange equations in gravimagretism,
called in this form also the Newton-Marinov equations.

Let us have a system of n masses m, moving with velocities Vi whose distances

from a given REFERENCE POINT are r;. The quantities

n n 1
D& Yiz muifri‘ A= - T'zl mﬂivifcri (7.1)
= fia

are called GRAVITATIONAL POTENTIAL and MAGRETIC POTENTIAL generated by the system

- 3t -

¢ masses at this reference point.
0

(f a mterial point (a particle) with mass m, called TEsT MASS, cro
once point with 3 velocity v, the gravitational and magretic energies
r - -

m of ntl masses 1n which mass m takes part will be

SyStE
ol 1 = - myv.Nc = - w.Ne (7.2)
In equations (6.15) we can write U. instead of U and e? instead of (2. Choosing

then our test mass as the i-th particle of the system of n+1l particles, we can sup-
ress the index "i" and so we obtain the equation of motion of our test particle in

the form

2 mdA _

+ ¢)|,,|D + — — = = mngrad(da - v.A/c). (7.3)

m
"'E(c c dt

c

This equation can be written also in the form
(1+ o/cP)u + (1/c)dA/dt = - grad(® - v.A/c)/(1 -v¥/c?) %, (7.4)

which is the equation of motion of a particle surrounded by a gravimagretic system
of particles 1n which the mass of the particle does not take p]ac? at all.. |

Equation (7.3) represents the full Newton (Lagrange) equation in gravimagretism
uritten with the help of the potentials and I call it the NEWTON-MARINOV E?UATI(II.

When deducing the Newton-Marinov equation I have supposed that l.:he t':unswen-ad
material system is isolated. But it 1s impossible to construct a graﬂtatwne.ﬂly;z?z-
ted system, as one cannot suppress the gravitational action of the ;e::s:;zlbr:ckeu;
Looking at formula (7.3), it is logically to assume that the term C

: i 11 celestial
on the left side represents the gravi tational potential generated by 8
. - - "i.e.'
bodies at the reference point taken with a negative s19n,
. L (7.5)
G5 a e =“|’i)_:1 m/rss

r the number of the celestial
SRy

Jestial body)- From thu". poin

represents nothing

where n is the number of the particles in the world, O

bodies (in the last case m, ic the mass of the i-th ce Lo
! ime e

of view the mystery of time energy disappears. as time

, of the
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Embracing this point of view, we can cancel the notion

‘ "time energy"
matics and operate only with the notions *

1N our axj,.
Space energy" and "space-time energqy"
Me again emphasize that in the same manner we .can cancel the notion "

rate only with the notion “energy").

(let
mass" and ope-

The notion "“time energy" can be canceled from the axiomatics if we replace the
sixth and ninth axioms by the follwoing ones:

AXIOM VI. The enerqy e, of any particle is its gravitational enerqy with the mass
of the whole world, which we call WORLD ENERGY and denote by Uw' taken with a
negative sign. The world enerqy of a unit mass which rests in absolute space is
equal to - c2 energy units. Thus the world energy of a mass m moving in abso]lute
space 1is

L et m,C . (7.7)
AXIOM IX. The change in time of the difference of the space and space-time ener-

gies of an isolated material system is equal to the change in time of its world
energy, that is

dU - dW = cIUw. (7.8)

S0 we see that the discussion of the problem about the equality of "inertial" and
“gravitational" masses loses its sense, as "inertial mass" does not exist. The mass
is only gravitational. Thus all costly experiments with which one searches to estab-
11sh whether there is a difference between the "inertial" and "gravitational" masses
have been and continue to be a waste of time, efforts and money.

In the Tight of these conclusions the PRINCIPLE OF EQUIVALENCE in the formulation
that the gravitational field in a small space domain can be replaced by a suitable
non-inertially moving frame of reference also loses its flavour. Let me note, how-
ever, that the principle of equivalence in its "relativistic" formulation, accor-

ding to which a gravitational acceleration cannot be experimentally distinguished

from a kinematic acceleration is not true, as I have demonstrated by the help of my
(3,5,9)

accelerated "coupled mirrors" experiment.
let us now present the Newton-Marinov equation in another more convenient for
calculations form.

The full time change of A can be presented as a sum of its partial time change
(direct dependence of A on time, because the n charges generating A change their
positions and velocities) and the time change of A caused by the change of the ra-
dius vector of the particle, because of its motion with velocity v. Thus we can
write
dA _ A 3Adr A ardx, dAdr dy , 9A br dz _ A BB g, Ay Rl R

_— —
— —

B - 3t  ar ax dt or oy dt. or 3z dt ot . ar  Xax .. Yoy

3A (7.9)

— + vdivA + (v.grad)A.
= (v.g

: dius
Note that I consider the time change of A due to the time change of the ra

- 3 . hE ra-
vector of the test particle, first, because of a direct change in time of t
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fius vector of the test particle, vdivA, and then because of
o 4ts components , (v.grad)A. My critics of the above
vime deri vative of A raise the objection that I take
Jative. They do not take into account that in physics 20

there is only gne ;
- Ne inde
sariable, the time t, and thus we are not at alj allowed, from ‘3:.:1_"‘;Lls npt:ﬂdent
30 emati-

there are always people

e | ritten not with partial but
Jith full deri vatives). Indeed, the partial derivatives in Physics have another ac

pect which is rather physical and not mathematical: We look first at the change of
the potential when the particles generating it change velocities and positions for
a time dt and second when the test particle changes its position for a time dt. In
the second case we have to take both vdivA and (v.grad)A, otherwise (i.e., by taking
only (v.grad)A) we shall obtain a wrong physical equation. The mathematical reliabi-
lity of equation (7.9) is proven by the fact that the obtained equation of mtion is
physically right.
However, we shall later see (Sect. 24) th.':-xt in electromagnetism the term

' a direct change in tima
1nterpretatinn of the ful

Dvice the same "partiy)s

cal point of view,to introduce partial time derivatiyes (
assert that the Maxwell-Lorentz equations are to be w

(3A/3r)(dr/dt) is to be slightly changed, as the experiment impels us to introduce
this change. Thus if we shall not write now in (7.9) the term (8A/dr)(dr/dt), never-
theless we have to introduce it later in a slightly changed form, as otherwise our
equation will enter into a conflict with the experiments. Thus there is no need now
to discuss at great length the problem whether equation (7.9) is to be written uiFh
or without this term. I repeat, we are impelled to introduce ad hoc such a term (in
a slightly modified form) to be able to obtain an equation which will be adequaFe to
physical reality. Thus the conclusion is to be drawn that the fundeﬁmentaT ?qu:hfm
in electromagnetism can be not deduced only by.a r1: 90"0“5.“‘athef‘a“?a;t’l:ig;cfr::.
the Coulomb and Neumann laws. Nevertless the simplicity with which

these two laws almost the right fundamental equation is amazing.
1 relation (see P. 6)

Taking now into account the mathematica el
grad(v.A) = (v.grad)A + (A.grad)v * vxrotA + Axrot¥,

Const, and putting (7.9)

e condition ¥ = 4 ;
Newtonian mass, We o

which, in our case, must be written at th

nd
and (7.10) into (7.3), making no difference between full 2

in its most convenient form

tain the Newton-Marinov equation (7.11)

Yk (mofc)vxrutﬂ - (molc)vdiw\.

Jement which can be
f the test mass

fo = dpg/dt = - mo(grade + aA/cot obtained

gscalar Supp

To this e ‘ s attach 1ts
quation we alway e velocity 0

e de multiplication of both 1ts sides by th
radd + oA/cat * vdivA/c).

(7.12)

Vf s & de /dt = - m, V{9

S = = di“‘-l (?‘13}

Introducing the quantities g = rotA,
G = - gradd - oA/cat,

NTENSITY an
“alled GRAVITATIONAL INTENSITY, (VECTOR) MAGRETLC :

____--llllllllllllll
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TENSITY, we can write the Newton-Marinov equation in the form

dp,/dt = m.G + (m,/c)v<B + (m,/c)vs. (7.14)

Denoting (1fm0)dp0fdt - GgTDb and calling it GLOBAL GRAVITATIONAL INTENSITY, we
can write (7.11) and (7.14) in the form

Gg10b = = grad® - 3A/cat + (v/c)xrotA - (v/c)divA = G + (v/c)xB + (v/c)S.

(7.15)
When clarity needs it, G is to be called RESTRICTED GRAVITATIONAL INTENSITY.

Taking partial derivative with respect to time from the gravitational potential
¢ (consider the distances r. in the first expression (7.1) as functions of time)

and divergence from the magretic potential A (see the second expression (2505

)s we
obtain the EQUATION OF POTENTIAL CONNECTION

divA = - 3d/cot, (7.16)

which in official electromagnetism is wrongly called the "LORENTZ GAUGE CONDITION",

Equation (7.16) is a lawful physical equation and not a "condition" which one can
impose at will.

8. THE NEWTON-LORENTZ EQUATION

In electromagnetism the formulas analogical to formulas (7.1) and (7.2) for the
ELECTRIC and MAGNATIC POTENTIALS are

n n

¢=1£qifr.lj A= g

q;v./cr., (8.1)
1

U = qo, W= - qv.A/c. (8.2)

The equation analogical to the Newton-Marinov equation is called in electromagne-
tism the NEWTON-LORENTZ EQUATION and I shall write it in a form analogical to (7.3)

mi + (q/c)dA/dt = - qgrad(¢ - v.A/c), (8.3)
in a form analogical to (7.11)

fu = dpD/dt = - q(grad® + 3A/c3t) + (q/c)vxrotA - (q/c)vdivA, (8.4)
and in a form analogical to (7.15), calling E

glob = (1/a)dp /dt GLOBAL ELECTRIC IN-
TENSITY,

1

Eg1ob = - grad® - BA/c3t + (v/c)xrotA - (v/c)divA
where

E + (v/c)xB + (v/c)S, (8.5)

E = - gradd - oA/cat, B = rotA, S = - divA (8.6)

are the (RESTRICTED) ELECTRIC INTENSITY, the (VECTOR) MAGNETIC INTENSITY and the

SCALAR MAGNETIC INTENSITY, q is the electric charge of a test mass m moving with

velocity v and ¢, A are the electric and magnetic potentials of the surrounding sys-

tem at the reference point crossed by the test mass.

The scalar supplement to the Newton-lorentz equation is (see (7.12))

- 35 -

v.f. = deG/dt -

0 - qV.(gradd + dA/cat + vdivA/c).

; (8.7
rhe EQUATION OF POTENTIAL CONNECTION in e]ectmmgnetism Wi J

ne form as in gravimagretism (see (7.16))
5d

divA = - 3¢/cat. (8.8)

! Lorentz equation in 3 very
alob 1S determined by the time and space derivatiyes

substituting (8.8) into (8.5), we obtain the Newton-
symmetric form showing that E

of & and A

E o (v/c%)a0/3t - grads - (1/c)ah/at + (V/c)xroth, (8.9

Thus the scalar magnetic intensity can be calculated either by the third forms
(8.6) or by the formula

'S = (1/c)ad/at. (8.10)

[f we have a system of two particles with masses Mys M, and charges 9y 9, Moving
with velocities V> ¥y, We can write

U+ W =0q:% - qvq.A/C = go0, - Q¥ -As/c. (8.11)

Thus the following equality must be valid
.12
mugq + (qy/c)dA/dt = - {mpu, + (q,/c)dA,/dt}, (8.12)

as grad(U + W) in equation (8.3) can be taken once for the reference point where m,
is placed and once for the reference point where m, is placed.
Equation (8.12) can be written in the form

2 3 (8.13)
[ mu_ . + (q:/c)dA;/dt} = 0,
i=1 .
A 2 = Const. (8.14)
igl(pﬂi + ini/C) e

i d by
’ ticle m is denote
The quantity in the bracket called FULL MOMENTUM of the par

o

FULL MOMENTUM.
P, and (8.14) is called LAW OF THE CONSERVATION OF THE

[f W =0, we obtain . (8.15)

= Const.
i§1p°i o
This is called LAW OF CONSERVATION OF THE (SPACE)
PEr momentum of the whole system.
The Tay (8.14) can be easily generalized for

: he
Particles of the system interact independently of t
ti CIES )

3 1led pro-
MOMENTUM and P, s €2

< uantity
If p s the radi us vector of a Pa"'t”:]e m, “thed
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origin.
[f

13

i-llOi B LD = Const, (8.17)
we say that the angular momentum of the system of n particles with respect to the
frame's origin is conserved. Equation (8.17) 1is called LAW OF CONSERVATION OF THE
ANGULAR MOMENTUM and L{J is called proper angular momentum of the system. The deduyc-

tion of this law in gravitation and electricity 1s straightforward but there are

I

problems in gravimagretism and electromagnetism. As I have shown above, one can de-
duce logically only the law of conservation of the full momentum.

[f r is the radius vector of a particle with a kinetic force f, i.e., on which a

potential force F acts, then
M= rxF (8.18)

is called MOMENT OF FORCE (or TORQUE) of this potential. force with respect to the
frame's origin. The vector distance r in (8.18), as well as in (8.16), can be taken
with respect to any point of space.

In this book the four-dimensional aspects of electromagnetism are not considered
(my electromagnetism in 4-dimensional interpretation is considered in Ref. 5). I
should 1ike only to note that the axiomatical assertion (see equations (2.11) and
(2.14)) that the electric and magnetic energies of two positive charges moving with
parallel velocities have opposite signs finds its more profound explanation when
considering the sum of the electric and magnetic energies of two charges (see equa-

tion (8.11)) as a scalar product (taken with a negative sign) of the 4-current of
the one particle

) = oy ;
1 % 91%= (93¥95 19:¢) (8.19)
with the 4-potential generated by the other particle

F\l = (ﬁln 'l't'l) = (jz)‘cr, 132[‘{:'[*) = (qzvzx{:r‘ '|q2/'“)- (8_20)

Calling this product electromagnetic energy of the two particles and denoting it by
W+U, we shall have

H -
= 4 - : S 2

(8.21)

9. DIFFERENTIAL RELATIONS BETWEEN DENSITIES AND POTENTIALS

A STATIC SYSTEM of particles is this one in which the particles do not move. The

QUASI-STATIC SYSTEM is this one in which the particles can move but at any moment

at any differentially small volume the same number of particles moving with the same

velocity can be found. A DYNAMIC SYSTEM of particles is this one in which the parti-
cles can have arbitrary velocities.

The MASS and MOMENTUM DENSITIES of a system of particles at a reference point with

s o Y

~adius vector r are the following quantities (these are the so

. : “alled 6-DENsITies)
u(r) = ) mé(r-r.), n(r) =
Bt i (r) 121 Pid(r -r.), il
_ are the radius vectors of the singl
where:thy - - . : el Pj are their momenta ang
5(r) = §(x)8(y)6(z) 1s the three-dimensional &-function of Dirac
g.1. THE STATIC AND QUASI-STATIC CASES.
First I shall prove the validity of the following mathematical relation
A(1/r) = - 4n§(r), (9.2)
where A is the Laplace operator and r is the distance between the origin of the
frame and the reference point.
Indeed, putting into (9.2)
et |r - Ul = (32 + yz .'!' 22 1/2, (93)

we obtain an identity. Only for r = 0 the left-hand side gives the uncertainty 0/0
and the right-hand side gives the uncertainty 6(0).

To establish whether relation (9.2) is valid also for r = 0, let us integrate
(9.2) over an arbitrary sphere with radius R which has its center at the frame's
origin. Using the Gauss theorem, we shall obtain for the integral on the left-hand
side ; ;

[6(1/r)dV = [div{grad(1/r)}dV = dgrad(1/r).dS = - §(1/r")dS = - (1/R )§ds = - 4,
V V S S 9.4
(9.4)
where S is the surface of the sphere of integration whose volume is V and dS is the
elementary area (taken as a vector) of the integration surface with a direction
pointing outside of the volume enclosed. The integral of the rignt of (9.2) t:"i:
over the same arbitrary surface, on the grounds of the fundamental Pl‘ﬂpert: ? ; 5
i .2) ar
5-function, gives the same result. Since the integrals of both sides of (9.2)
ith arbitrary radii, both
equal and the domains of integration represent spheres Wi

: ! : id also for r = 0.
integrand elation (9.2) is valida .
grands must be also equal. Thus the r cor honogeneity and isot-

In the same way, or on the grounds of the first axiom ]
io

"Opy of space, we can prove the validity of the following rela e

A1/ |r-ry|) = - 4nd(r-ri),
nts. is
oint where a mass [

g with @ velocity v; <af
ties (9.5) by the cor-
we obtain, after

Where r; are the radius vectors of n di fferent space pol
Let us assume that r. is the radius vector of a space P
in

Placed (Static case) or where at any moment a mass M s

be foung : : : 1 of the i
T iplying every 3
(quasi-static case). Multiply and summing,

réSponding mass m, or momentum divided by €, Pi/C: d-ifferﬁﬂt'ia] equations for
"aving taken into account (7.1) and (9.1), the fa'l'lﬂﬂ'i:? 5
th : nsitie

® Potentials in terms of the mass and momentum de (9.6)

M = (411'/:)1"
Ad = 4myu,
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9.2 THE DYNAMIC CASE.

Let us consider a point (calling it i-point) which moves with a velocity vy along
the x-axis of a rest frame K and at the initial zero moment crosses the origin of

the frame. Let a moving frame K' be attached to this i-point, and let the trans fop-
mation between K and K' be a special one (as are the transformations considered ip
Sect. 3). In such a case the radius vector of the i-point in K' will be r! = (0,0,0

jass )s

If the radius vector of the reference point in frame K is r = (x,y,z), according to

the Marinov transformation (3.5), the radius vector r' of the same reference point
in the moving frame K' is given by

Ri=livt
e e B

P o= (x',y',2') = (

The distance between the i-point and the reference point considered in frame K'
but expressed by the coordinates in frame K will be

vt (1) ), 102

ro=|r
1 - vé/ct) 1/2

- r{l = |r - rilo (9.8)

This distance considered in frame K and expressed by the coordinates in frame K will
be

r = [r-ril ={(x-vt)2+y2+22}1/2. (9:9)

[ call r the UNIVERSAL DISTANCE and r_ the PROPER DISTANCE.(%*5+8) The difference
between these two distances is due to the Marinov-aether character of light propa-
gation. I repeat, this has nothing to do with a physical "length contraction” (“Lo-
rentz length contraction"). As a matter of fact, here we are considering the dis-
tance between two points moving with respect to one another which cannot be connec-
ted by a rigid rod, and thus it is meaningless to speak about a contraction of such
a "rod". On the other hand, the situation in the frames K and K' is entirely symmet-
ric: in frame K the i-point is moving and the reference point is at rest, while in
frame K' the i-point is at rest and the reference point is moving. I wish that the

reader understands once and for ever that the Marinov transformation (as well as the
Lorentz transformation) serve only for

ter of light propagation into
The Marinov-

the introduction of the Marinov-aether charac-
the mathematical apparatus of high-velocity physics.

aether character of light propagation is incompatible with the classi-

cal conceptions for motion of a particle which, I repeat, lead to the Newton-aether

character of light propagation (cf. formulas (1.1) and (1.2) once more!). The Mari-
nov-aether "abnormality" in the motion of

the photons (this “"abnormality" exists al-
SO at the motion of the

particles with non-zero rest mass(s)) leads to the mathema=
tically contradicting equations (9.8) and

(9.9) which describe the same physical
distance. o

Now easily can be established the validity of the following mathematical relation

INYr ) = - 4ns(r - s (9.10)
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I the d'Alembert operator and
whe

; S BT
Pon = Fgho o LG

.c called the SECOND PROPER DISTANCE.
i

ndeed, using in (9.10) the expression (9.11), we obtain an identity. Only for
=[), 1.8 9 for x - vt

Y y =z =0, the left-hand side gives the uncertainty 0/0
;r?d the right-hand side gives the uncertainty §(0).

To establish whether relation ('ELIU) 1'5 va]id‘alsu for oo = 0s let us integrate
(9 10) over an arbitrary sphere with radius R which has its center at the i-point
(thus this sphere is moving along the x-axis of frame K with the velocity v)

{:D‘( 1/r, )dV = - 411{'ﬁ(r -r. )dv. (9.12)

= v+ (1= 2ge?y2 202

(9.11)

For all points of volume V the integrand on the left-hand side is equal to zero.
Thus we can spread the integral over a small domain .around the point with coordina-
tes given by x -vt =y =z =0, i.e., about the i-point which is also.the origin
of frame K'. But as r = 0, we obtain 1/r,  + =, and the derivatives with respect
to X,y,z will increase much faster than the derivative with respect to t. Hence
the latter can be neglected with respect to the former. So we reduce the integral
on the left-hand side of (9.12) to the integral (9.4). The integral on the right-
hand side of (9.12), on the grounds of the fundamental property of the &-function,
gives the same result, and, as in Sect. 9.1, we conclude that the integrands must
be equal. Thus relation (9.10) is valid also for the i-point. :

In the same manner as in Sect. 9.1, we can obtain from (9.10) the following re-

. ’ e
lations between potentials and densities for the most general dynamicC cas
[\ ¢ = 4myu(t), L\ A = (47/c)wm(t), (9.13)

where the mass and momentum densities can be functions of thRREHT s
In electromagnetism the &-DENSITIES of the CHARGE and the

by the following formulas similar to formulas (9.1)

n (9.14)
n = § J;e(r-ryl
Q(r) = 1-21 SULELE iZl 1 11 b
2 | d (9.14) will BE
In electromagnetism the formulas analogical to (9.6) an ( (9.15)
ﬁl = - (%/C)\]!
A¢ = - 4nQ, (9.16)

/Mo = - 41Q(t), /AR = - (4n/c)I(t):

POTENTIALS
10. INTEGRAL RELATIONS BETWEEN DENSITIES AND

10.1. THE STATIC AND QUASI-STATIC CASES. s
Substititing formulas (9.1) into the definit

(7.1), we obtain the integral relation between th

tentials and the mass and momentum densities o

s for the potentials
-static system

jon equalitie
e gravitational an

a static and quas!



- 0 =
of particles

¢ = - Y{[w‘r)dv, A= - w{r(m’cr)d\f, (10.1)

where u and w are the mass and momentum densities in the volume dV which are equal to

the sums of the 6-densities in dV divided by dV. These equations are to be considered
also as solutions of the differential equations (9.6).

10.2. THE DYNAMIC CASE.

The integral relations between densities and potentials for the general dynamic
system are to be obtained by solving equations (9.13). I 5howed5 that the solution
of equations (9.13) leads to the following integral relations between densities and

potentials
1 T
o(r ,t) = - 15’- { ~u(r,t -%) + u(r,t+2)}dv,
1 .
A(r,,t) = - %ﬁ;{n(r,t -E) +m(r,t +%)}db', (10.2)

where@(rﬂ,t) and A(ru,t) are the potentials at the reference point with radius vec-
tor r at the moment t and the integral i1s spread over the whole space or over the
volume V in which there are particles of the system.

I call the potentials (giving for brevity only the formulas for the gravitational

potential)

gt =y [EESHCh gy gy o SR TG) gy (10.3)
V V

respectively, ADVANCED and RETARDED POTENTIALS. Official physics calls wrongly ¢'
"retarded" and ¢" "advanced" potential. Indeed ¢' is the potential at the moment
t' =t - r/c which is before the OBSERVATION MOMENT t and thus it is an ADVANCED
MOMENT, while ¢" is the potential at the moment t" = t +r/c which follows after the
observation moment t and thus it is a RETARDED MOMENT. Conventional physics mixes
up the notions as it supposes that the "interaction" propagates with the velocity c
and it assumes that ¢' is the potential at the moment of observation t, i.e., that
the potential "appears" with a certain "retardation" at the reference point and
leaves absolutely without attention the other solution ¢" of the equations (9.13).

The potentials must be given as half-sums of their advanced and retarded values
as an observer at the reference point can obtain information only about the advan-
ced and retarded values in the following two ways: 1) either messengers will start
from any volune dvi at the respective advanced moments t{ - t*-ri/c and, moving
with the highest possible velocity c, will bring the information about the mass
and momentum densities in dvi to the observer at the reference point, or 2) messen-

gers will start from the reference point at the observation moment t and moving with

velocity ¢ will reach every of the volumes dvi at the respective retarded moments
t:i' =t +r,i{c to see which are there the mass and momentum densities. Obviously the
densities at the moment of observation will be the half-sums of the advanced and

- 4] -

arded densities.

ret .
[f in the volume dV. the charges move with accelerations

. . ’ thE’ 1 .
g in the form of gravimagretic waves which wil] Propagate in s;:n: radiate ener.
e with

ty of 1ight. In Chapter IV I show that a mass moving with acce
osides the "momentary" gravitational and magretic intensities

ties: the one propagates with the velocity ¢ away from the mass carryin with i
Mand energy and the other acts directly on the l‘adiﬂtingﬁln 1tself
smomentary " intensity due to the masses and their velocities the POTENTIAL IHT::;
1y, the intensity field due to the masses and their accelerations which carry awa -
energy and momentum the RADIATION INTENSITY, and the intensity acting on the radii-
ting mass braking its motion, so that the lost kinetic energy should compensate the
radiated energy the RADIATION REACTION INTENSITY. The mathematical logic leads to
all these three substantially different intensities. And all these three intensities
have been observed in electromagnetism ex as the. mathematics applied to the
Newton-Lorentz equation predicts them.

If we wish to know what gravimagretic energy reaches the reference point at
the moment of observation t in the form of gravimagretic waves, we have to use for
the calculation not the observation potential (with whose help the potential inten-
sity can be calculated) but the advanced potential because the radiated energy needs
the time r./c to come from the volume dVi to the reference point.

Official physics, or, better to say, the majority of the conventional physicists
think that not only the radiated energy propagates with the velocity c but also the
potentials "propagate" with the same velocity and introduce the notion “propagation
of interaction". Following this trend, they calculate also the potential intensi-
ties by the help of the advanced (in their language, retarded) potentials. This is
Wrong, as one is able to observe only the propagation of energy, i.e., the trans fer
of mass. An immaterial “interaction” cannot be observed and it is senseless £o har-
rate that such an "interaction", like a ghost, can propagate.

The potentials are not really existing physical quantities, they exist only “_‘
our heads. Also the intensities exist only in our heads. The only physical quantity

i can be tran-
which really does exist is the energy (the mass). And only enerdy

sferred from one space domain to another.

The wrong treatment of the potentials of dynamic 5y5tETI'E- ]
the official physicists are unable to calculate the radiaﬂ.f'" d to the phantas-
*éeding directly from the potentials. Their wrong ca]cum?wlﬁ ]::eoreti“] solb
Mgoric self-accelerating solutions.(3) In Chapter IV T 91VE B F00 5 O oce tuo
tion of the problem about the radiation of electromagnetic waves. |

ther the po-
"Y simple experiments (see Sect. 37) with whose helP as 1 assert, and

. P ac :
tentia electric intensity appears momentarily 10 whole SP ehop of pmpagation with
that only the radiation electric intensity has a wave chorte

4 velgcj ty equal to c.

eads to the result that
reaction intensity pro-
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11. LIENARD-WIECHERT FORMS OF THE POTENTIALS

Let us consider (fig. 1) a system consisting of only one electric charge q which
moves in absolute space with the constant velocity v. Let us take the reference
point_at the origin, P, of the rest frame K.

Let us assume that at the advanced moment t' the charge q sends a photon from
its advanced position Q' which, covering for the time At' = r'/c the ADVANCED DIS-
TANCE r' arrives at the observation moment t = t' + r'/c at the reference point
when the distance to q is the OBSERVATION DISTANCE r. Then this photon is sent back
to q along the RETARDED DISTANCE r" and after time At" = r"/c it reaches the charge
q at the retarded moment t" = t + r"/c when it is at its retarded position Q".

If the photon has a Newton-aether character of propagation, taking into account
that Q'Q = v(r'/c) and QQ" = v(r"/c), we can easily find the relation between the
observation distance, on one side, and the advanced and retarded distances, on the
other side,

2,1/2

r=r'(1 - 2n'.v/c + vo/c8) V2, 1/2

r=r"(1+ 2n".v/c + v2/c2) @il

These formulas can be obtained also if putting into the second formula (1.1)
gliean/Att o= plJAEY, nuV =in'y, for .the ;finst..case, and ¢ = r/Att, c = nt/iAtEs
n.V = - n".v, for the second case.

However when the photon has a Marinov-aether character of propagation, we have
to find the relation between observation, advanced and retarded distances by put-
ting into the second formula (1.2), in which the factor (1 - \.~'2;'t:2)1f2 related to
the clock retardation is to be omitted, c' = r/At', ¢ = r'/At', n.V = n'.v, for the
first case, and c¢' = r/At", ¢ = r"/At", n.V = - n".v, for the second case, thus ob-

Fig. 1. Advanced, observation and retarded distance.

S

mazeto.ne

aiﬁing = ‘ e '- - n
t r r (1 n v/C)i r = r(l“'}‘n“.“,‘c)‘

A 11.
here (aS well as 1n formulas (11.1))[]' and n" { 2]

& vectors pointing

respecti velys | 0 q to the refe
s Newton-aether and Marinov-aether characters of light pro

contradicting, it is senseless to

are the unit
from the advanced and retarded position
rence point,

Pagation are mate-

at1 Ca‘l]y tr}’ to recgnci]e fumu]as _
T (11.1) and

(11.2). - |
gy putting the expressigns (11.2) into formulas (8.1), we obtain the so-
| IENARD-WIECHERT POTENTIALS in electromagnetism

called

q = q H= qv

— o ’ = qv
S(L-nw/e)  ri(1+ ntvc)

cr'(l-n'.v/c) X crt(1 + n“.v)'

= (11.3)

[t is extremely important to note that v, especially in the nominators of A I
the observation velocity of the charge q and not its advanced velocity v', as con-
sentional physics assumes (for the case when v is not constant), considering only
the left parts of these equations and calling them wrongly “retarded" potentials.
It must be absolutely clear that ¢ and A in formulas (11.3) are the observation
potentials, as the distances in (11.3) are the observation distances.

Llet me note that by considering in the nominators of A the observation velocity
u"(t" -t), where v', v" and u', u" are the

in the forms v = v' + u'(t -t') = v" -
advanced and retarded velocities and accelerations, I could deduce the radiation
reaction intensity directly from the potentials working with the most simple and

rigorous mathematical logic (see Sect. 34).

12. THE MAXWELL-MARINOV EQUATIONS

: ; ing use of
Taking rotation from both sides of the first equation (7.13) and making

the mathematical identities o
rot(grad®) = 0, div(rotA) = 0,

We obtain the FIRST PAIR OF THE MAXWELL-MARINOV EQUATIONS

ivB = (12.2)
roté = - 3B/cat, divB = 0. sk
time from poth sides 0

Let us now take partial derivatives with respect to

first equation (7.13), dividing it by ¢ z)agﬂlatz. £
3G/cat = - (lfc)gradtawat) - (1/c
Write the second equation (9.13) in the form i G
= - 4u/C
B e
. 9
ANd put here the mathematical identity (12.5)

AR = grad(divﬁ) - rot(rotA).

in
o account (7.16), W€ obtal

SWstituting (12.4) into (12.3) and taking int



il =
rotB

L]

(1/¢)aG/at - (4n/c)y. (12.6)

Let us finally take divergence from both sides of the first equation (4:13)

divG = -Ab - (1/c)a(divA)/at.

(1227
Write the first equation (9.13) in the form
Ad = (1/¢%)3%/at% + Gmyp. (12.8)
Putting (12.8) into (12.7) and taking into account (7.16), we obtain
divG = - 4myp. (12.9)

Equations (12.6) and (12.9) are the SECOND PAIR OF THE MAXWELL-MARINOV EQUATIONS.

13. THE MAXWELL-LORENTZ EQUATIONS

The analogues to the Maxwell-Marinov equations in electromagnetism are the famous

Maxwell-Lorentz equations. Here are the FIRST and SECOND PAIR OF THE MAXWELL-LORENT?

EQUATIONS (see formulas (12.2), (12.6) and (12.9))
rotk

- (1/c)aB/at, divB = 0, (13.1)
rotB

(1/c)3E/at + (4n/c)d, divE = 4nQ. (13.2)
Now I shall present the Maxwell-Lorentz equations inan integral form.

According to Gauss theorem we have

gB.dS={fd1'uB dv , (13.3)

where the integral on the left side is taken over the closed surface S bounding the
volume V, over which we take the integral on the right side. Using here the second
equation (13.1), we obtain

¢ B.dS = 0. (13.4)

This integral equation, which corresponds to the differential equation (13.1), as-
serts that the scalar flux of the magnetic intensity through any closed surface 1is
equal to zero.

According to Stokes theorem we have

¢ E.dr = [rotE.dS, (13.5)
L S

where the integral on the left side is taken along the closed line L bounding the
surface S, over which we take the surface integral on the right side. Using here the
first equation (13.1), we obtain |

¢ E.dr = - (1/c)(3/3t) éB.dS. (13.6)
L

This integral equation, which corresponds to the first differential equation (13.1),
asserts that the circulation of the electric intensity along any closed line L 15
equal to the time derivative, taken with an opposite sign, from the scalar flux of
the magnetic intensity through any surface bounded by this line.
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he circulation of the electric intensity is also called ELECT

: RI
e line and 1s denoted by U (do ¢ TENSION along

tiv not confound thi
e respec _ i S symbol with tn
tl‘l] cor the electric energy). For the differential part gr of e e ehs:u:-
i sha
Iys dU = E.dr. .
3.7)

Let us turn now our attention to the second pair of the Maxwell-Lorentz equa-

t10N5 -
according to Gauss theorem we have

¢ E.dS = [divE dv.
v

S (13.8)
Using here the second equation (13.2), we obtain
% E.dS = 4% {Qd\'. (13.9)

This integral equation which corresponds to the secand differential equation (13.2),
asserts that the scalar flux of the electric intensity through any closed surface S
is equal to the sum of the charges in the volume V bounded by this surface and mul-
tiplied by 4m.

According to Stokes theorem we have

¢ B.dr = [rotB.dS. (13.10)
L S
Using here the first equation (13.2), we obtain
¢ B.dr = (1/c)(8/at)[E.dS + (411fc)£d.d5. (13.11)
L S
The quantity (13‘12}

= ot
Jgic (1/4m) 3E/

: 1 ical essence
is called DISPLACEMENT CURRENT DENSITY. Using this quantity (whose phys1

will be explained in Sect. 30), we can write (13.11) in the form
$ B.dr = (4n/c)£(d +d45c). 85
L

This integral equation, which ¢ .
asserts that the circulation of the magnetic intensity : 4

i cu
equal to the scalar flux of the current and displacemneh

S bounded by this line.

(13.13)

® 1 -2}]
AL tial equation (13

to the first differen :
orieshalics long any closed line L 15

ont through any surface

NSITY
14. ENERGY DENSITY AND ENERGY FLUX DE

.2) by E,
1) by B, the firs (13-2]

t equation
let us multiply the first equation (13.

and then subtract the first from the second (14.1)

—_— —

E 3E . B.oBi 81 uE iR . rotEes E.rotB = 0
c'a c'ot c

USing the mathematical relation (see p- 6)
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div(ExB) = B.rotE - E.rotB,

| (14.2)
we can write (14.1) in the form
2 2
diEs v+ B G Vi
v + J.E + E; div(ExB) = 0. (14.3)

Let us now integrate this equation over an arbitrary volume V containing our elec-
tromagnetic system and use the Gauss teorem for the last term

2 2
a3 A E<B
at{ = dv + {J.E dv + gc—qﬁ—.cﬂ =0, (14.4)

where the last integral is spread over the surface S of the volume V.
Taking into account the second equation (9.14), we can write

n
{J.E dv = 1‘glqiwi.z, (14.5)

where n is the number of the charges in the system.

Putting this into (14.4) and taking into account equation (8.7), assuming there

S =~ divA = 0, as this is a rather ad hoc introduced term, we obtain
2 Vd n
9 +E= B d C
aV¥ + — e . + — B). = l)s .
= % = T igl Sk g(Ex ).dS = 0 (14.6)

If we consider the integral on the right side as time (kinetic) energy, then,
having in mind the energy conservation law (2.15), we have to assume that the cor-

responding "particles" move with the velocity c away from the volume V and that in
a unit of time the enerqy

I =SB (14.7)

crosses a unit surface placed at right angles to I, which is called (ELECTROMAGNETIC)
ENERGY FLUX DENSITY. The quantity

S — _I-EIB (14'8)
4

is the density of this enerqgy (at a snap shot) and is called the POYNTING VECTOR.
It turns out (see Chapter IV) that E and B in the last term of (14.6) are to be
considered as the electric and magnetic intensities radiated by the charges of the
system and thus are to be denoted by Erad and Brad‘ Then E and B in the first term
of (14.6) are to be considered as the radiation electric and magnetic intensities
radiated by the charges of the system which still have not left the yolume V and
thus are also to be denoted by E __, and B .. The middle term in (14.6) is the chang?
of the time energy of the system which, according to formulas (14.5) and (8.7), 15
equal to the change of the potential electric energy of the system. Thus, for a given
short time interval, the change of electric (or time) energy of the system is equal
to the change of the radiated energy in the volume V (given by the first term i?
(14.6)) plus the energy radiated outside the volume V (given by the third term 1n
(14.6)). Thus E and B in formula (14.6) do not represent the potential electric and

S e N

. sintensities, E__.» B ., but only the radiation '
agnetic in pot® "pot electric and magnetic in.

rensities E 4 B 4" In Fhapter IV r.n.re shall see 'that Erad - Brad and Erad'u MY

Eunsideriﬂg the thE[Ttw] oot el magnetic fields.as Physical realit?eds of-
ficial physics bf‘ﬂugh‘f into the thenry‘v a big mess. I repeat, the potential elec;ric
,nd magnetic intensiclee Ruy rlrathematma} quantities which exist only in our heads.
They have neither energy density (the energy density near the Charges wil]

be infi-
nitely big and thus incalculable!) nor momentum density. Meanwhile the

radiated
olectric and magnetic intensities are physically existing quantities with the ener-

gy dens1ty i (Ez i 82);811 b
and momentum density I given by formula (14.7).

concluding this chapter, let me say that the Maxwell-Lorentz equations are not
some "physical” equations invented by somebody. They‘ are the most trivial mathema-
tical deductions from the Newton-Lorentz equation (which in its official form can
be found in Maxwell '¢ "Treatise" and thus it is unjustified to call it "Lorentz
equation") and the equations (9.16) connecting densities and potentials, which,
from their part, are the most obvious results of the definition equations (8.1) for
the potentials and the definition equations (9.14) for the densities.

But neither the Newton-Lorentz equation is some "physical" equation, as it is: a
trivial mathematical result from the Coulomb law (axiom V), the Heumnn.law (axiom
VIII), the form of the time energy of mass m moving with velocity v (axiom VI) and
the energy conservation law (axiom IX). I have, however, to enphaste that I SD:ﬂt_
3 years in Sofia of intensive mental work some 20 years ago to arrive at the der:c
tion of the Lorentz equation from the mentioned four axioms, and rrw last 10 y?ag)
in Graz to understand that at this deduction I had to take dﬁidt'm the f“”:i .Hew-
and not without the term vdivA, as I did in Sofia, and to write 1t.thusd‘ln 5:;
tDﬂ-L_t;entz form. Nicolaev's experiments, hOWeVer, impelled me to introduce
changes in this term (see Sect. 24). e

Thus, according to(me, in classical physics there are ?nlr fﬂ'f:a:f]:”

1) Coulomb's law in electromagnetism and Newton s Tﬂ_”_ in 3:::;““.5 o 25 @ fum

2) Neumann's law (as a matter if fact, the coronation of
damental physical axiom was done by me).

3) The form of the time energy of a particle.

4) The energy conservation law.
: e
As my own physical discovery, I consider the I

CS i
tharacter of 1ight propagation. In my e P[::S:r}‘ gg_i'l.i’-‘i-'-’-"-' (3. S :‘m')'
; ; e B
racter of 1ight propagation is introduced mkth; the volume of Sect. 2 had to

L did not follow this way in the present boo ith this book wha

. in W
suhstantiaﬂy increased, meanwhile I wish to explal

Netiem 3e 4
“Uism is in the most laconic way. 4
As another physical discovery is to be: considers
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of the scalar magnetic intensity in its Whittaker's and Nicolaev's forms (see Sect.
24), noting, however, that the form of the scalar magnetic intensity 1s still not
established definitely. The "discovery" of the motional-transformer induction and
the "invention" of the perpetua mobilia MAMIN COLIU, VENETIN COLIU and SIBEREAN CO-
LIU (see Chapter VI) are simple logical results to which all logically thinking
children have to come alone when analyzing the Newton-Lorentz equation. Thus, accor-

ding to me, discovery is the creation of an axiomatical assertion (which is right!),
The mathematical deductions from the axiomatical assertions cannot be discoveries.
I do not consider the coronation of the potentials as the primary physical quan-
tities and the decoronation of the intensities as an achievemnt of some value, as
those are obvious things and eveﬁ} logically thinking child has to come alone to

these conclusions. Indeed, if A is given, then every ordinary child is able the cal-
culate quickly Etr‘ B and S, but 1f Etr‘ B and S are given neither the most extra-
ordinary professor is able to calculate A.

Neither the establishment of space and time as absolute categories nor the rejec-
tion of the principles of relativity and equivalence can be considered as achieve-
ments of some value, as every normally thinking child accepts these assertions as

true and not the oposite.

S 1o 1

7. LOW-ACCELERATION ELECTROMAG NET g
M

15. INTRODUCTION

curther 1 shall no more pay attention to gravimagretism and only some “neuralqic
Jspects of electromagnetism will be treated. g

In Chapter 11 the acceleration of the electric charges of the system considered
411 be supposed low and thus their radiation will be neglected (it will be shown
in Chapter [V that the energy radiated by the electric charges is proportional to
their accelerations).

The electromagetic equations obtained in Chapter II are for a system of single
particles. But the electromagnetic systems with which we experiment only rarely con-
cist of single particles. The predominant part of the material systems are MEDIA
Jhich are built in a very complicated manner of single charged and uncharged parti-
cles. We shall disregard the way in which the media are built and we shall accept
very simple models elaborated by humanity after centuries of experimental work and

observations. It turns out that by accepting these genuine models of the media,
we can calculate a large quantity of the electromagnetic phenomena by the help of
the simple equations deduced in Chapter II for a system of single particles. This
simple approach to the problems of electromagnetism is called PHENOMENOLOGICAL AP-
PROACH.

I shall work in this book with the most simple media: current conducting wires,
condensers filled by air (vacuum) or by dielectrics and coils filled by air or by
magnetics, appealing to the most general and elementary knowledges of the reader,

elaborated in the secondary schools or by reading some popular booklets.

16. RESISTANCE

The ELECTRIC CURRENT I which flows in a metal wire (which will be called a?sn o
CUI“DUCTUT“) is the quantity of electric charge dq which Crosses its cross-section

the time dt
(16.1)

I = dq/dt.

of the conductor will be given by for-
hich 1 call also DRI-

e whole or a part of

The electric tension dU along a length dr
Mula (13.7), where E will be the acting electric intensity W
VING ELECTRIC INTENSITY. Consequently the tension U along th
e conductor will be called DRIVING ELECTRIC TENSION.

[t was experimentally established (by Ohm in 1826) that €

. ints
“nductor is proportional to the electric tension betWeer e i (16.2)

I=GU1

he current flowing in @

ubstance of the conductor and

Where the |
coe ffici ' he material s
icient G which depends on t ¢ called OHM'S LAW.

on ; :
Hs %eometry is called CONDUCTANCE. Equation (16.2) 1
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The conductance of a wire with a unit length and unit cross-section 1s called

CONDUCTIVITY and is denoted by y. Thus the conductance of a wire With length L apg
cross-section S will be

G = yS/L. (16.3)

RESISTANCE R, which is much more used in practice, is the quantity inverse tg

conductance

R =1/G = L/YS = plL/S, (16.4)

where p is called RESISTIVITY and this is the resistance of wire with unit length
and unit cross-section. Thus we can write

I = U/R. (16.5)

If the resistance of a wire is zero, it is called SUPER-CONDUCTOR.

Let us suppose that dq charges have been transferred along a conductor for a tim
dt, the tension between whose end points is U = Ad, where A® is the difference be-
tween the electric potentials at the end points. According to the first formula
(8.2), in which we have to write Ue’ dq and A® instead of U, q and ¢, the electric
energy of the system will change with

dUe = dqAd = dqU = IUdt, (16.6)

where equation (16.1) was taken into account.
The change of the energy in a time unit

P = dUe/'dt (16.7)
1s called POWER, and from (16.6) and (16.7) we obtain
P = IU = RI® = U%/R. (16.8)

This power is liberated as heat in the conductor and is lost by the source Sup-
plying the driving tension. HEAT is a physical phenomenon outside the domain of
electromagnetism and for this reason Ohm's law cannot be obtained from my axioma-
tics. In "pure" electromagnetism, which is to be thoroughly explained by logical
deductions from the axiomatics, the conductors must be super-conductors.

Until the present time it is not clear how electric current propagates along me-
tal wires. The phenomenological model proposed by me(ﬁ) is the following:

The so-called valence electrons, which are the current conducting electrons, are
loosely connected with the ions of the metal lattice, jumping continunusTy'fror? one
atom to another and forming a kind of “electron gas" throughout the solid ions
lattice. If there is no electric tension applied to the wire, the motion of tPTE va-
lence electrons is chaotic and their average velocity is zero. When an %Iectmc .
tension is applied to the wire (imagine, for simplicity, that an electric pu‘lsehaﬂ-
applied to the left end of the wire by supplying a surplus of electrons), the € b
tically moving electrons from the left end, where the concentration exeeds the]z-
centration of the valence electrons, begin to move with a pre ferred averafe 'JET
city to the right, where the electron concentration 1s less. The average DRI

i e
JELOCITY® of &= electrons, Vy., is of the onderine See This ye)
v
cily calculated if assuming that all valence electrons elocity can b
ed

; . However the v ‘ : .
conducting electrons elocity, Ver® With which

cration” propagates through the wire, and which | call
r .
order of c, as can be established by measuring

pulse propagates. Thus, after a second the exc

the "e1ectruns' concen-
the ENERGY \'ELDCITY, is of

the the velocity with wWhich the cyr-

rent _ eeding electrons
plied to the left wire's end will be transferred to 1 mm, put the el

tration will be exceeding at a distance of 300,000 km.
the electrons’ concentration will be reflected from
will be reflected from the left end, and so on,

'Hh" ch wWere Sup-

ectrons' concen-
[f the wire is not closed,

the right end and returning back

until the surplus electrons will be
distributed uniformly troughout the wire and its surface will become equipotential.

As the electrons are absolutely identical and indistingushable one from another,
we must conclude that in a second the exceeding electrons were transferred at a dis-
rance of 300,000 km. (Indeed, 1f 100 electrons in file move on 1 cm each in a second
or the first electron moves on 100 cm, while the other 99 remain at rest, the phy-
sical result is the same.)

[f there is a consumer at the right end of the wire and the supply of surplus
electrons at the left end is continuous, the electric enerqgy from the supplier to
the consumer will proceed along the wire with the velocity Yo % G-

It must be clear that the velocity of the single electrons is neither the drift
velocity, v4.» nor the energy velocity, v,,. Every electron moves Ehﬂﬂtiﬂﬂ].])'- Tt is
possible that some of the supplied surplus electrons may cover the whole wire mth.
a velocity c and be always in the "electrons' surplus concentratinn"‘. The Dl‘ﬂl?ﬂb“"
ty for such a case is ”dr/”en' Even in a wire without electric tension t:li;eal:;n-
possibility that some electron will cross it from one end to the other w ST
City c, however the probability for such a case is zero. Although the "-‘]19“:;:%

Q@ transferred along a wire is something material and can be measur:ed in :ks R
units transferred in a time unit along a length unit, offim:al physmshs:t:ca] o
a foggy "propagation of interactoon", being unable to explain “Ii'at :'zhyneasuriﬂg
tity "interaction" is and with which measuring instruments a":'_m g 1tiun“ propagate:
units is to be measured. For certain official physicists Fh'? 1nteracto she aura
through the metal, for other it surrounds the conductor similarly

: f the Indian y0gas-
Which surrounds the human body according to the assertions O

; asuring the ve-
_ xperiments for me ;
My friends Hi]nes(m) and Pappas(“) have done €xp and have established

locity of propagation of current pulses along coPp s higher than C.

time
that it is much hi gher than c, at least 10 or g trons 1iberates heat but
[t turns out that only the directed mti”".of the

nalectron
51§ about the
e chaotic motion does not. This result mekes the MYPOEE

: n metal WIre
ae r'iITEﬂtEtiUﬂ wi
gas shaky. Thus after so many years orel: w the mechanism of

One can mike the conclusion: we still do not kno
the curpent.

propagation of
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17. CAPACITANCE

It is obvious that the potential difference (tension) between a charged condyc-
tor and other uncharged conductors in its neighbourhood (the latter usually are

connected to earth) will be proportinal to the electric charge q on the conductor

U= (1/C)Q! (1?.])

where the coefficient 1/C depends on the geometry of the whole system andC is ca]-
led CAPACITANCE. The number C shows the quantity of electric charge with which the
conductor 1s to be charged to increase i1ts potential with unity respectively to
the uncharged conductors. A material system which has capacitance is called CONDEN-
SER (one can use also the word CAPACITOR).

Let us have a condenser consisting of two parallel plates of surface S, the dis-

tance between which is d. One can use equation (13.8) and the second equation (13.2)

to find its capacitance. The volume of integration V will be chosen so that it con-
tains one of the plates, the charge density on which is Q. Designating the surface
of the volume V by S', we shall have
¢ E.dS = 4 [QdV = 4nq, (17:2)
S v
where q jis the whole charge on the plate (the charge on the other plate is -q if
the latter is not earthed). If d is small with respect to YS, we can assume that
the electric intensity is different from zero only between the plates, being there
constant and perpendicular to the plates. Thus we shall have

ES = 4mnq. (3753)

As E = U/d, we obtain from here
q = (S/4nd)U. (17.4)

Comparing this with (17.1), we obtain for the capacitance of the parallel plate
condenser

C = S/4nd. (17.5)

We see from equation (17.4), if denoting the surface charge density by L = q/5,

that the electric intensity between two nearly placed parallel plates charged ho-

mogeneously with surface charge density L is
E = 4nk. (17.6)

Let us find now the capacitance of a cylindrical condenser with coaxial plates
with radii R, and Rj of the internal and external plates and length L, supposing
RE“Ri <«< L. |

We use again formula (13.8) and choose the volume of integration V to contain
only the internal cylindrical plate. Assuming again that E is different from zero
only in the space between the plates where it is constant and perpendicular to the
condenser's axis, we shall obtain from (13.8), if choosing the integration surface

S OY -

crossing the space between the plates o be ‘cylffdrida) With a radi
Tus r,

E(2nrl) = 4nq.

Thus the tension between the plates will pe (12.7)
e fe
U= E.dr = (29/L)f dr/r = 7
= 2qin(R _/R.
% B, Fe/R L (17.8)

g this with (17.1), we obtain for the Capacitance of

comparin the cylindrical conden-
ser C =L/2In(R
(Re/R;). (17.9)
Denoting the surface charge density on the internal cylindrical plate by ¢
q/2mR;L, we see from equation (17.7) that the electric intensity between two nearly

placed coaxial cylindrical plates charged homogeneously with surface charge density
r, at a distance r from the cylindrical axis, is

E = 4HER,1/I-". (17.10)

From here, at r = R., we obtain formula (17.6)

18. INDUCTANCE

18. 1. INDUCTANCE OF A LOOP.
let us have a circuit in which current I flows. This current will generate the

mgnetic potential A(r) at a reference point with radius vector r. Let us take the
line integral of A along a certain closed loop L. According to Stokes. theorem, ta-
king into account the second formula (8.6), we shall have
§ A.dr = [roth.ds = [ B.dS = &, (18.1)
L S S
where S is an arbitrary surface spanned on the closed line L
TIC FLUX (electric potential and magnetic flux are designated
and be attentive to not confound them!) crossing tne surface S. A
If denoting by An the magnetic potential generated by‘a unit CU""‘:“_::] o
the circuit, and if taking the line L to be the circuit itself, we Sha

(18.2)
¢ = I ¢}H}.dr = LI!
L

and ¢ is called MAGNE-
by the same symbol

where (18.3)
L = i’ﬂo.dl" < IBD'(B
L S : ted by 2
:c intensity generd
ned on the ¢ir-
g in the cir-

1s called INDUCTANCE of the circuit and By
unit current flowing in the circuit on the arbitr
CUlt. Thus L is the magnetic flux generated by @
cuit through any surface S spanned on the circuit.

ary surfﬂCE S span
unit current flowin
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18.2. INDUCTANCE OF A CIRCULAR LOOP.

Let us calculate the inductance of the most simple circular circuit (fig.2)

we shal]

element at
outside the loop) reference point,

Let us denote the distance from the frame's gpj-

We take the reference framewith origin at the center of the loop and
calculate first the magnetic potential generated by an arbitrary current
an internal (in the loop) and at an external (
both ]ying_on the positive x-axis.

gin to both reference points by Pint and Paxt® and from the Toop's element by rs

. . : nt
and r. ... The radius of the circular loop is denoted by R and the angle between the
Xx-axis and the radius vector to the loop's element (which, for definiteness, let ys

consider in the first quadrant) by ¢. The flow of the current will be taken in the
positive direction (i.e., counter-clockwise).

If dg is the quantity of electric charge which for a time dt is transferred
through the cross-section of the wire, we can write dqv = dgdr/dt = Idr, where I
dq/dt is the flowing current, dr is the line element of the loop taken along the
current, and the expression Idr is called CURRENT ELEMENT. Resolving the vector of
the current element into a horizontal and vertical components, we see that the ac-
tions of the horizontal components of two symmetric current elements in the
first and fourth quadrants will annihilate one another, so that only the action of
the vertical component will remain. Thus we concude that the magnetic potential at
the internal and external reference points originated by both symmetric current ele-
ments in the first and fourth quadrants will be parallel to the y-axis. For the ab-
solute value, according to the definition formula for A (8.1), we obtain

dA = 2l drcos¢ _ 2IRcos¢ dp

: (18.4)
2 c(p® - 2pRcos + RZ)1/2

where by r and p either the internal or external distances are denoted, and we put
dr = Rdsp.

To obtain the magnetic potential originated by the current in the whole loop, we
have to integrate formula (18.4) for ¢ changing from 0 to m, thus obtaining

ml P R
e C (k2 = pyli2 Sl
o _21IR cos¢ do o
R = — | — Ao 2
0 (p° - 2pRcos¢ + R%) 9% R (for p > R). (18.5)
& (pZ 2 R2)1/2

The value of the elliptical integral in (18.5) can be found in a standard table
of integrals. This formula shows that the magnetic potential increases rapidly from
0 at the center of the loop to infinity at the loop, and then it decreases slowly
to O at infinity.

As the magnetic potential of a circular loop has rotational symmetry, the TBQHE“
tic intensity produced by it can be calculated immediately, using the expression for

i : z. re for
rotation in cylindrical coordinates, taking A = (Ap, Ay» A) = (0, A, 0), whe

o

; ‘mazeto.net
y
Idr
Text
R
“int
¢
ﬂi nt pext X
Fig. 2. Circular loop in which current flows.
A the expressions (18.5) are to be taken,
2
7l 2R - R (for p < R),
C (Rz_p2)3/2 (16.6)
B = rUtA = l B_(D_A)_ f — .

P 3p _ml  R? 3 (for p> R).

c (92 . RZ)B/Z

ey Z at the
This formula shows that the magnetic intensity increases from (E“HBE)at ks
- of
center of the loop to w2 at the loop inside and then decreases from

100p outside to 0 at infinity.

i reui i the second
let us calculate the inductance of the circular circuit according &0
formula (18.3) for p < R : ;
2 o b
B 22 - (2 AL e -
L=[Bpas =3[ 2R " P __ompdp ===R % 7 .2)1/2|g
& cg,(ﬂz_pz)axz i C C (R - p°)

t Si&l we

apuis jon on the righ .
R" in the soluti is infini-

We see that by i tuti i
ubstituting the limit .
; 3 infinitely thin Toop

Ubtah1infinity. Thus the inductance of a circular
tely large.

[f

the integral (18.7)

: A jvide .
the radius of the circular wire is r, we have to d etic inten-

jn which the magh
rent (in our Case

ijs a function of
if the current

]?njt”o integrals: one in the limits from O to R - T
1Y in the Circle of radius R -r is generated by the" WOk s nt
i 1y and one in the limits from R -r to R, in which the C“rrjr

e integration variable. In our case we have to take I = (R‘ﬂ)_ »
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1S distributed '
homogeneously across the wire's cross-section.

to know the inductance for alternating currents,
SKIN EFFECT

As, however
we have to take into a
» according to which there will be more current n
face of the conductor and less along its axis, so that the c
complicated

» ON€ neggs
ccount the
ear the cylindrical Sur-

alculation beComes more
and the inductance of a loop becomes dependent on the curren

Thus, for homogeneously distributed current, the integral (18.7)
ted into the following two integrals

t frequency,
must be separa-

2
L SER e e (R-p)(2R® -0?) T

€ Rp r(R2 —02)3f2

02)- (18.8)

The calculation of the second integral is pretty complicated but in a good appro-

S
/2
£ o , E(m/2,k =1r 1l < Elainlasiia
K(n/2:k) / (1 - k2sinte)l/e i i (1 - k%in)"%do  (18.13)
0

mlete elliptic integrals of first and second kinds which are tabulated
he co

of k.
: cufficiently large, k' is small and the elliptic integrals may be

For the leading terms King has obtained

aret
i fun£t10”5

ynen R/T 1

wounded 10 povers of K-
.

L = (41/c)R{In(8R/r) - 2}.

king (18.14)
King's formula is very near to Scott's formula, and this is an indication tha-t
in ‘

th authors have calculated well. Why then are their formulas wrong? - According
bo

the explanation for the substantial difference between my formula (18.9), on
to me,

ximation (good enough for any practical use) we can solve it as follows: Let us myl-
tiply and divide the second integrand by Rtp and let us put p = R everywhere in the
second integrand besides the expressions RZ —;:}2.

The values of the two integrals in (18.8) will be

one side, and formulas (18.10) and (18.14) of Scott and King, on the other side, is
that they have done the calculations proceeding from the first formula (18.3) (as a
atter of fact, from (18.16)), while I did the calculation proceeding from the se-
cond formula (18.3). My way is mathematically simple and straighforward, the ways
of Scott and King are horribly complicated, as they lead to elliptical integrals.

Nevertheless, as the left and right formulas (18.3) are mathematically indenti-
cal, one has to obtain identical results. I leave to the mathematicians the honour
to find why the calculations of Scott and King have led to a wrong result.

r°R(2R - r) -~ 4nPR% _ a/m?RY/?
c(2rR -rz)lfz c(2rR)1/2 cv/r

SPRE(R r)?
c(2rR - r2)1/2

I -

: (18.9)

where the result on the right is obtained by neglecting r with respect to R.
Thus the first integral in (18.8) gives only the half of the right value.
12)

Scutt(

calculations, where the physical substance of the problem was completely lost, obtai-

also tried to find the inductance of a circular wire and after horrible 18.3. NEUMANN'S FORMULA.

Returning to formula (18.3) and taking into account that
ned the following result

C .15)
A = §ldr/cr, A_ = ddr/cr, (18
LScott = (4n/c)R{In(8R/r) - 7/4}. (18.10) ﬁ 0,

Scott's formula is definitely wrong, as the truncated first integral (18.8), We Can write the left side of formula (18.3) in the form
which I shall denote by Ltrunc @nd which gives a value definitely lower than the (18.16)

L = ¢ ¢dr.dr'/cr.
true inductance Lipye, is always larger than Lg.,++. Here are the relations &l o
bk A : = : : - Let . : line integral o e mag-
Lt runc/Lscott for R/r = 105 100; 1000: LtrunchScott' 1.11; 2.21; 4.84. The rela _ us have now two circuits Ll v L2' Let us take the | | :
rcuit along the con

tions of the true enough inductance L given by the value on the right of (18.9) to "etic potentia] A, generated by the current Iy in the first :
: .1), we
Scott's value for the same ratios R/r are: L/Lgcoty = 2.745 4.515 9.71. “ur Ly of the second circuit. Using again Stokes theorem, as in formula (18 )

There are also two aesthetical reasons showing that Scott's formula 1s wrong: | shall havye g : (18.17)
1) His theretical demonstration is too complicated and MARINOV'S RAZOR says: Ugn E A.dr, = £ rotA,.ds, = g 8120290 % ¥12¢
teondia complicata ¢ sbagliata. 2) The number 7/4 indicates that something 1is rot- e 2 2 2 it
& - - 'l . -
ten in the formula: the Divinity cannot put this number in a formula describing ﬂEHc;f2 > @n arbitrary surface spanned on the closed b r rface of the
' lux generated by the current in the loop Lq which crosses the su
such a symmetric effect. . loop | ' e ccount formula
la3) . - - horitative source of physic 2+ If A} is generated by a unit current and if taking into a _
King gives in Handbuch den Physik, the most authorita tm.15) = | y the unit current 1n L
knowledge, the following formula for the inductance of a circular loop ) €an write for the MUTUAL INDUCTANCE of Lp due to (18.18)
- 8.11) | : :
L. = (an/c)R(Rer)} Y/ 20(27K -K)K(1/2,K) = (2/K)E(n/2,K)), L Lip = § Ayy.drp = §°f dry.drp/cryp
king | | Ly LiL2
2 1S ] j E :
phave R R k' = r/(2R+r), (18,12 Noy o 2'1ed the FORMULA OF NEUMANN and obviously Lip = L21

W the : L1y
and e inductance (18.16) can be called SELF-INDUCTANCE and denoted by L1]

-
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the common radius of their filaments

make the following conclusion: The se]f-j

(18.9)) and the mutual inductance of eve
be (N-

respect to another arbitrary, every single mutua
and thus the inductance of the whole system will be less than NZL.
Let me note that if the currents I, and I, are flowin

coils Ly and Ly, the mutual inductance of whom is L12,
energy of the currents in these two coils will be (

gy 9o
Hi5. = E fqu'l-qz“zfc Fip s f fz i
1 ; (18.19)

Qpvy have been taken into account,
I called equation (2.14) Neumann's law when Proceeding from

9, respectively, in the
then the mutua] magnetic
see (2.14) and (18.18))

2
Ildrl.Izer/c rp = = LilL

where the relations [1dry = qQ1v1s Ipdrp =
As a matter of fact,
formula (18.19).

For the magnetic energy of the current elements in a single coil with self-

induc-
tance L we shall have

W= - (1/2)L1° (18.20)

and 1t is a negative quantity, meanwhile in any official text-book on electromagne-
tism this energy is taken wrongly as a positive quantity.

It is easy to see that on the right side of (18.20) the coefficient 1/2 is to be
taken, as at the integration in (18.16) we take once the product of dr; with drj and
once the product of drj with dri', so that we shall obtain twice their magnetic ener-

ay. Of course, we can write (18.20) without the factor 1/2 but then this factor is
to be put in formula (18.16).

I have, however, to emphasize that the calculation of the self-inductance accor-
ding to formula (18.16) inevitably leads to improper integrals, as the distance r..
between the element dr, at the one integration along L and the e]emenf: dr; = dry E:C
the other integration along the same contour L is zero. Perhaps here is to be sear
ched for the wrong calculations of Scott and King.

18.4. INDUCTANCE OF AN INFINITELY LONG SOLENOID. | o

Let us consider N circular loops of radius R with a common axis and having s
same distance one from another, in which current 1 flows. We can assume, f?: mown
matical rigorosity, that the N circular loops are independent e‘md any ha']s]1];p5 o
source of electric tension, but, of course, we shall have in mind that ? Ry
connected, building thus a COIL, and that there is only one source of T: !::e 28l
sion. Such a cylindrical coil is called also SOLENOID. If Fhe lerfgthlo e
id is 1, there will be n = N/1 TURNS (of WINDINGS) on a unit of its lengtii.

finity, the solenoid is called INFINITE.
o LB

c potential in the plane of any circular loop generated by its own
ven by formula (18.5). The magnetic potential generated in ’

' plane
] 1 - -
current ‘i gce from the loop's plane is z will be
dista
WS IR ] cosd dé
gt i T (18.21)
ko (p© - 2pRcos¢ + R¢ + 2 ) /2

tic potential generated by all windings of an infinite solenoid at a
The magne

.t with cylindrical coordinates p, ¢, z will be
po1
Wes 21R . cos$ db
=, LA =g N h Y
; 1'21 L & E,; 0 (pz - 2pRcosd + F!2 + 32)1/2

integral can be evaluated by dividing it in two parts, from 0 to /2 and from
' n a ] = & &
Th;St‘ writing in the second integral m - ¢ for ¢ and interchanging its limits.
ﬂf 0 Ty,

- | : = p% 4 .2 Rcos¢ + RZ, we shall have
penoting then A 2pRcos¢ + R™, and a5 =8 P ¢ |
o /2 1 1
2nIR - }. (18.23)
= dz | cosd do{
A C t.f] g (a% . 12)1/2 (ag : 22) 1/2
Interchanging now the order of integration, we can easily take the integral on z
o /2 z + (22 + a%)”z @ oo1p ™2 :
= MHJ' cos ¢ dq:.]n{a2 5 5 1/2} ST e [ cos¢ d¢'|n(32[al) -
5o 41 z +i(zE ) 0 0 2 |
¢ 2 2pRcosg + R 24)
2nIR™/ 1oepe b 2 bk
- g cos¢ dp {pz I

! art being
let us denote o = QDR/(pz +R2) and use integration by Pﬂ"‘tsf the D:: :he gy )
cosydp and the other the logarithm. The integrated part vanishes
éxcept for the factor 2nIR/c, becomes

n/2 '
* tang . (18.25)
o 1- u2c052¢ (

* the reader can readily verify by differentiation.

Using
2 as =+ ﬂfz.
The expression arctan{tang/(1 -a2)'/?} approaches n/ ¢

2 26)
2 2 2 + R )l (18'
4.1/29,.2 o be% = ot i=tRElA(D
(1-02)}2 (o= c2pChEt Aok} [2) 1o kil gl o
We obtaj 2 (18.
0 ta'lrl anR 2 § Rz = lpz 3 R L]'
A = 2 BT o
(o PR 2 phik R
Th i |
? amnl/c, (for p < R) (13.23)
_ 2mlp/c, niadl 3(pA) - (for p > R)-
21TnIR2/::p, P 9p 0,

according to both formulas

A . nﬂidr
The 'Nductance of one loop of this infinite sole

“8'3)' Will have the value
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L = 4n°nR%/c = 4mnS/c = 4nNS/cl, (18.29)

where S = nR2 is the cross-section of the solenoid.
The inductance of all N = nl loops of the solenoid will be

L = 422n21R%/c = 4mn1S/c = 4nN°S/cl. (18.30)

Thic formula remains valid for a final solenoid if 1 is big enough with respect
to R. Otherwise the inductance of the solenoid will be less than (18.30).

19. RESISTORS, CAPACITORS AND INDUCTORS

Every conductor has a certain resistance, capacitance and inductance. Conductors
for which only one of these qualities is predominant are called, respectively, RE-
SISTORSs CAPACITORS (condensers) and INDUCTORS. An IDEAL RESISTOR is this one whose
capacitance and inductance are (or can be accepted) zeros. An IDEAL CAPACITOR is
this one whose resistance and inductance are zeros. An IDEAL INDUCTOR is this one
whose resistance and capacitance are zeros.

In Sect. 16 the energetic aspects of the resistors have been already considered.

Let us now consider the energetic aspects of capacitors and inductors.

To charge a condenser having capacitance C with total charge q,» we have to spent
the following energy (see the first formula (8.2) in which we have to exchange the
potential difference A¢ by the tension U)

e il 2 2
= [ Uk = [ (a/C)dq = q /2C = CU /2, (19.1)
0 0

where U and q are the variable tension and electric charge of the condenser during
the charging and Uu is the tension of the charged condenser. This energy will be in-
vested as MECHANICAL ENERGY (“mechanical energy" is another name of kinetic enerqy )
because always when we add a new portion of charge dq the repulsion from the side

of the charges on the condenser q becomes greater and gretaer. The electric eneraqy
UE stored in the condenser can then be liberated when discharging it.

Usually a condenser is charged by a SOURCE OF ELECTRIC TENSION. The sources of

electric tension can be chemical (a CELL, called also a BATTERY ), thermal (thermo-

couple), mechanical (friction of two solid bodies), piezoelectric (appearing at an

increased pressure on a solid body ), induced (see Sect. 21). Every source of electric

tension has its own resistance, called internal resistance and denoted by R If

Ri 0, the source is called IDEAL.
The tension produced by a source of electric ten
(ELECTRIC) TENSION and is denoted by U

bad term ELECTROMOTIVE FORCE. Also
tension,

sion is called usually DRIVING

s HEQT Udr official physics uses the very
the very bad term VOLTAGE is used for electric

A char :
i ged condenser is also a source of electric tension. If we connect its
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plates by a conductor with zero resistance

1t will disch ; :
infinitely large current. arge mmentarily with an

Let now discharge a condenser with Capacitance C th
tance R. The sum of the tensions on the condenser and
and thus we can write

rough a resistor with resis-
on the resistor must be zerp

RI + q/C =0 or Rdq/dt = - q/C

where q 1s the charge on the condenser at the moment t. The
(19.2) can be solved directly and its integral is

(19.2)

di fferential equation

t
? dq/q = - (1/RC) [dt. :
q, s (19.3)

Taking the integral, we obtain

]n(Q/EIOJ == t/RC or q=q E-—t!R{‘. (194}
and we have further

= (qg/RC)e™™ R = (u/R)eTH/RE < g o t/RE, oy oot/RE (g g

The value RC is now seen to be the time it takes the charge, current and poten-
tial to drop to 1/e = 0.368 of its initial value and is called the TIME CONSTANT of
the circuit containing the capacitance C and the resistance R.

Now if we charge up a condenser with a cell of driving tension Udr and wires of
total resistance R (including the eventual internal resistance R, of the cell), the
driving tension must be equal to the sum of the tensions on the resistor and on the
condenser

U,. =Rl + q/C or Cudr = RCdq/dt + q. (19.6)

dr

To solve this differential equation in the form of the indefinite integral as
above, let us define the charge Q = CU,. - q as the di fference between the final
charge CUq,. on the condenser and its value q at any time t. Then q = Clg, - Q and
dqg/dt = - dQ/dt, so that equation (19.6) reads

CUdr = - RCdQ/dt + CUdr - Q, (19.7)
or
dQ/Q = - (1/RC)dt. (19.8)
Thus we obtain as above
-t/RC 19.9
Q = g™, (19.9)

and as for q = 0 there is Q, = CUdr, W€ have

-t/RC (19.10)
CUy. - a = CUg.e '
which rearranges to -t/RC (19.11)
q:CUdr(l‘E )
from which we derive 7 -t/RC (19.12)
I = Uye /R, VR SR By

Let us consider now an ideal inductor with inductance e
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where 1 = 0 1s the current at the initia) Zero moment and

1+ the Eurventin the indicean/diehyes, an slectele teipion o L ST e when dI/dt = 0. Iy = Uge/R is the current

inductor directed oppositely to the driving tension producing the current. The value
of this electric tension can be found proceeding from the Newton-Lorentz equation
(8.5). Putting in this equation ¢=0, v = 0, as the inductor is not charged elec-

The integral on the left gives the energy lost by

: . the source, the first 1
on the right gives the energy liberated as hest in t integral

the resistor and the second inte-

trically and is at rest, we shall find for the global electric intensity which in gral on the right gives the magnetic enerqy
this case I shall call INDUCED ELECTRIC INTENSITY N=- LIEfZC (19.17)
Eind = = 3A/cat, (19.13) taken with an opposite sign, as according to equation (2.15) the electromagnetic
where A is the magnetic potential along the inductor. energy. ot ? system is equal to the difference of its electric and magnetic energies,
For the INDUCED ELECTRIC TENSION which will appear along the whole length of the The magnetic energy (19.17) is stored in the inductor which can be then liberated
inductor L (do not confound the length of the inductor with its inductance) we shall when shortcircuiting the driving tension.
have (see (18.2)) At such a short-circuiting of the external driving tension Udr, the driving ten-
U 4= ﬁEind'dr = - (9/cat)dA.dr = - (9/cat)[B.dS = - ad/cdt = - Lal/cat, (19.14) siun-in the circuit will be the induced tension and it must be equal to the ohmic
L L S i tension
where B is the magnetic intensity through the surface S spanned over the contour L Uy g = U or - LdI/cdt = RI. (19.18)

of the inductor (or the sum of the surfaces spanned on its single windings), ¢ is
the common magnetic flux and I is the current flowing in the inductor. Equation

(19.14) is called FARADAY'S LAW, although it is the most trivial result from the

Newton-Lorentz equation. I = IDE#CRt/L- (19.19)

where t = 0 now refers to the time of the short-circuiting of the source.

This is a differential equation of the form of the equation (19.3) and the solu-
tion, by analogy with the solution (19.4), will be

Equation (19.14) shows that only when the magnetic potential along the inductor's
Wires changes in time, an induced electric intensity and thus also induced electric

tension do appear. And the magnetic potential changes in time only when the current
changes in time.

Let us find the amount of heat liberated in the resistor. From the equation
(19.18), after the multiplication by Idt and integration for the time from t = 0 to
t = o, we obtain

: m 0
I repeat here the statement presented in many of my articles: Electromagnetism fglzdt R deI/c = LI§/2:. (19.20)
can (and has to) be explained operating only with the potentials. One introduces 0 Io
the notion "intensities" (and "fluxes") only for mathematical or mnemonic convenien- which is just the extra amount