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Abstract. The paper is dedicated to one of the greatestkiheaughs in the classical physics at the
beginning of the 20 century — the appearance of the special theomglativity of Albert Einstein

in 1905. In it, by the help of the rotary theorynew proof of the most famous formula in the world
— the equation giving the connection between tleeggnand the mass of the bodies, is presented.
Rotary theory appeared in 1998, trying to expldie electromagnetic phenomena from another
point of view and to answer to series of questmormected with the basic electromagnetic laws,
reaching the same results but giving simpler andadianswers compared with the classical elec-
tromagnetic theory of Maxwell. In it, by the helpttoe method of moments, the vector of the mag-
netic field intensityH and the vector of the magnetic flux dengityare presented as moments of
the vector of the current density of the tangendiaplacement currenfDT , claiming in this way

that the magnetic field is a form of rotating efecfield. The result is a set of electromagnetic
equations in electrical form, depicting all the &l®magnetic phenomena from another point of
view.

Keywords. energy and mass of the bodies, special theorglafivity, Maxwell’s electromagnetic
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1 I ntroduction

The set of Maxwell's equations appeared in theopdoetween 1861 and 1873 (Maxwell, 1861, 1865,
1873). In 1890 they were corrected by Hertz for mgwbjects with speeds smaller than the speadhuf |
(Hertz, 1890). Today they are well known as Maxwigditz equations. In 1904 Lorentz made an attempt
to present them for moving media (Lorentz, 19041905, in his first paper on special theory diitigity
(STR), Einstein made the next complement to thgeat@®ns for two different cases — for displacement
currents and for displacement and convection ctgr@instein, 1905). In 1908 Einstein and Laub pre-
sented the same equations in more concise fornstéiin 1908). Today that set is known as Maxwell-
Hertz-Einstein system of basic equations of thetedmagnetic field. It is concerned with moving&dip
with arbitrary velocities less than the speedgtftlc or even equal to it. In (Einstein, 1905) in pasagdr
10 “Dynamics of the Slowly Accelerated Electronh&iein extracted the formula for the kinetic energy
E of the electron:
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And that extraction was done on the base of theexon between the momentum and the energy of
a moving object (Feynmann, 1964a, 1964b), (Kift8§3), (Pauli, 1983), Savelev, 1977). In (Feynmann,
1964b, p. 28-4) Feynmann claims that Einstein vedigire only one who had extracted such a formula.
The reason is hidden in the classical electromagtetory of Maxwell, which gives the possibilityfind
the momentum and the energy of the electromagheli; from which connection that formula can be
extracted.

In 1998 the rotary theory (RT) appeared tryingtpl@n the electromagnetic phenomena from
another point of view connected with the relatig&ation of the electric field of the moving charges
wards a static observer (Panov, 2015, 2016). g RT could answer to series of questions caedec
with the basic electromagnetic laws, reaching émeesresults but giving simpler and direct answiars-s

ing from the basic terms of the basic magnetic tiies1— the vector of the magnetic field intendy,

the vector of the magnetic flux densiB and some others, reaching a new model of propagefithe
electromagnetic wave in free space. RT is basedghysical theorems. It introduces 2 new prin@ple
and leads to rearrangement of the Maxwell's segoftions, showing that it contains equations amil
to the current and voltage equations accordinped<irchhoff’s laws of the electric circuits.

Today, Maxwell-Hertz-Einstein system of basic earat of the electromagnetic field is a substan-
tial part of many basic scientific sources givihg bases of the modern electromagnetic field theory
(Feynmann, 1964a), (Purcell, 1965), (Smythe, 19&3momyi, 1966), (Meerovich, 1966). The last
researches on the base of RT gave an additionacingyver the development of that very important
branch of the modern science. That is becauseamof{® 2017a) a complement (correction) to Maxwell-
Hertz-Einstein system of basic equations of thetelenagnetic field was done by the help of RT,aottr
ing the relative relations towards the vector & trrent density of the tangential displacementect

ip, and the effective radius-vect®. . In (Panov, 2017b), by the help of RT, a né,w -wave equa-
tion of the plain electromagnetic wave and the Ghlaxv in differential form for the vectorﬁ;r and

E were introduced, being a direct mathematical ptbaf its propagation is directly connected with a
flowing of tangential rotary displacement curreintshe free space as it was declared in (Pano\s)201
few years ago. This process is connected with genyplex whirling-translational flowing of displace-
ment currents. The propagation of the electromagnedve in space is accompanied by the spread
(movement) of electric whirls ahead in space — enpmenon that is linked to the manifestation of
complex electric processes. All these new proolislated the existence of RT together with Maxwell's
electromagnetic theory and Einstein’'s STR beingr t@mplement. In the present paper, a new proof
of the validity of RT is presented on the base néw proof of the most famous equation in the world
as some specialists claim, i.e. that is equatipn (1

2  Analysis

According to RT (Panov, 2015, 2016) the vectorhef thagnetic field intensitj»*lﬁM and the vector
of the magnetic flux densitﬁsM at a given point M in space have the followingrier

- = . = D, = _g&&E
H,, = X = x—L = x20%r =1 3
M = Rett X Jp, = Refr p Refr p 3)
- eul= E ) _&i =
BM - ::zr (Ref'f xd_zt-j_ ::2r 'ME (4)

Here, E, is the tangential component of the vector of tleetec field intensity, which is responsible

: . E, . .. . I : -
for the existence of the magnetic field &Fé? is its first derivative towards tinte Except thate, is a
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differential quantity, and; andy;, are the relative permittivity and the relative peability of the me-

dium. M E, is the moment of the quanti%. And for vacuumgd; = x = 1) the following interesting

dt
relation exists:

M- =B, c? (5)

which resembles equation (1). The momghér has an extremely large value for even small vafue o
dt

the vectorl?:M . And that fact was mentioned for first time mamags ago in paper (Panov, 2015)... At

the same time it is possible to compare equatibnar(d (4) and to receive the following relation:

. Me,
- C2 — I dt (6)
ym, >
£ty

which someone may say that has no practical stgmtie, because it makes an analogy (a very far
connection) between mechanics and electrodynaimmsever, as we can see later the left hand side of
that equation can be extracted directly from gbtihand side! That is the main goal of that paper.

In order to do that let us imagine that in poinie have a moving positive chargg with a uniform

speedv, along thex-axis of a static Cartesian coordinate system &.cfarge has a mass And let
us imagine a moving Cartesian coordinate systewit8’a uniform speed = V, , in which the direction
of thex’-axis coincides with thg-axis of the static coordinate system S (Fig. Dk Tnit vectors in the
coordinate system S d@re j, k , and the unit vectors in the coordinate systear&i", j', k' . Except

that, let us have a constant magnetic field wittegnetic field densit3l§M = BZ in the static coordinate
system S.

Ol
0 o X

Fig. 1. A moving charge in a constant magnetic field.

The component of the magnetic flux density towadh#scoordinates of the moving coordinate sys-
tem S’ expressed by the component of the sameiguowards the coordinates of the static coorainat
system S according to STR and RT are as followgn{fann, 1964b), (Panov, 2015), (Purcell, 1965),
(Smythe, 1989), (Simonyi, 1966), (Meerovich, 19¢Banov, 2017a):

E' —
— & — T, — E. — T
BZ‘ = I’élr Ref‘f . X y = y'BZ =y. rélr [Reﬁx x_—Y J (7)

c ot c
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Except that, according to Lorentz transforms indberdinate system S’, an electric field with elec-
tric field intensity E'_y will also exist, i.e.:

—1

El—y:_y-vx-Bz:\_ixsz' 8)(

Because of the fact that the electric chadgeis static towards the coordinate system S’, it wil

experience only a Coulomb ford«z':é_y, , which will be:

Fo. ;= dqE_, = aq.(vx x é’z) 9)

In the coordinate system S it will seem that tleetic chargedq experiences a Lorentz forcF;Ly

. Here, both forcesl-';";_y, and IEL_y) are directed towards the negatyaxis. The connection between
them is given by STR:

E
Fo, =L, =V0Q(VX><éz)=6q[\7x><(y.l§z)]=aq.(\7xxé'z)=E::é[r 00| v, x| Ry % aTt.Y' (10)

According to Newton’s second principle the follogiiequality exists:
F., =oaly xB, )=ma, (11)

where é'n_y, is the vector of the normal acceleration of thevimg chargedq , having a mass . It is

also directed towards the negatyaxis.

According to STR (Panov, 2017a) the following rielas among the components of the quantities
and the parameters in the coordinate systems S’aadst:

2 L R
an, =V an, ., Rei, =VRe, Io,, =lo,, (12)
EE
i.e Y =Y  Then:
ot
£
- — = \_& U - - T, _
Fe_y _yFL _aq(vxsz')_ rczr aq Vy X ReffX X atly -
- (13)
_gr:ura U x - XET _n.ié' _rn' 23
==z 94V VRett X ||TMAn, =My 2,
In the last equation the following produ!;IETy can be replaced bETy , i.e. this is the tangen-

tial component of the electric field intensity bitrotating electric whirl, responsible for thest&hce
of the magnetic field in point M:
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(14)

Ty Tyvacuum

Except that the mass’ of the charge in the Cartesian coordinate systamtBe so-called rest mass
mo, 1.€e.:

m =m (15)

If we express in equation (13) the tangential eledield intensity E,y according to Coulomb law

by lf,y - the tangential Coulomb force acting in pointthkn it follows that:

. R, E F
E — Yy — Yvacuum — Yvacuum (16)
v oq £ £, 0q
and equation (13) becomes equal to:
= = 2 = & My Y, o lfry
Fe_y| =V-FL_y =M.y a, = o2 0a) Vi x|y Regr, xataq =
- a7)
_& M V. x ]-:Qe XFTyvacuum = ﬂ V_Xx(ﬁe XIE )
2 x X| V Reft, —fr ot Y. 2 1 at e Ty cuum
Here, the vectorsﬁeff and If,y are perpendicular and their vector product eqirsorque
X vacuum
TZvacuum:
v T 2vacuum - ﬁeff X X lfr Yvacuum 8I1

Having in mind the last two equations, we can &tttiae following relation:

= _yma =AYy (B xE —H [V i
I:L_y - yrrb 'an_y - CZ |:at X(Reffx x FT Yvacuum]:| C2 (at xM Tzvacuumj (19)

In the last relation the vectofg and M - are perpendicular and their vector product is@ ve
acuum

tor which direction is along the negatiy@xis, i.e.:

v, xM =v, M (-7) (20)

T x-Vir :
Zyacuum Zyacuum

The vector of the normal acceleratién_y is equal to:

(1) 1)

wherer is the radius of the curvature. Having in mind &dpns (20) and (21), the following equality
can be extracted from equation (19):
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2
= Y (L) M| Yx -1
FL,=ym (-1) 2 [ at -MTZVacuum-( J)} (22)
i.e.
2 _ Vx
ymyct =u M, (23)

If we take into account that in material mediarthdius of the curvatuneis:

r = m = —m.v (24)
aB  quou H
and in vacuum it i8¢,y 1-€-
mv mv
r = = {25
vacHum qBvacuum CI-/JO-H
then it is possible to do the following substitatio
Hr T = Tyacuum (26)
Except that the following relation takes placetfee normal component of the velocity -
2
Y at=v 27)

r Nvacuum
vacuum

From the rectangular triangle of the velocitigs v,, andV, presented in Fig. 2, the following rela-
tions exist when the angldy is very small (i.,ed¢ =0 and in practice the triangle is with two right
angles):

“x =tg(dg) = sinldg) = dg 128

n

Then, equation (21) can be transformed as follows:

Fig. 2. Deflection of the moving charge in a constant naegigrfield.
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V. V. V.
y I'Tb .C2 =M r Zyacuum 2 : =M r Zyacuum 2 : =M ! ZV&CUU”‘[V ] \J (29)
Yt Y ot facuum
M T M'vacuum
or
ymy 'Cz =M T 'd¢ =ancuumE Evacuum= E (30)

Zyacuum

Here, W, ;cuum IS the work ande, ,.,,m IS the corresponding energy, which is finally ckexdcbyE.
The final result is the most famous formula in pbg¢as some specialists say):

m<c 2 (31)

E=ymc’=

3  Conclusions

The last proof is very important for RT togethethwthe corrected Maxwell-Hertz-Einstein system
of equations of the electromagnetic field for mgvimedia, the extraction of the ne]/,\_;gr -wave equa-
tion of the plain electromagnetic wave and the Ghlawv in differential form for the vector}DT and

E in it, being a direct proof that the propagatidrthe electromagnetic waves is directly connected
with a flowing of tangential rotary displacementremts in the free space. It shows that the Maxsvell
theory of the electromagnetic field, the STR of é&lbEinstein and the RT are connected with very
strong bonds...

References
Einstein, A. (1905). Zur elektrodynamik bewegtergds. Annalen der PhysjKL7, 891-921. (in German)

Einstein, A., Laub, J. (1908). Uber die elektrometigthen grundgleihungen fiir bewegte korper-
nalen der Physik331(8), 532-540. (in German)

Feynmann, R., Leighton, R., Sands, M. (196Z&e Feynmann lectures on physigsl. 1, Addison
Wesley Publishing House, Inc.

Feynmann, R., Leighton, R., Sands, M. (1964lhe Feynmann lectures on physiesl. 2, Addison
Wesley Publishing House, Inc.

Hertz, H. (1890). Ueber die grundgleichungen dectebdynamik firuhende korpaNied. Ann.41,
106-149. (in German)

Kittel, C., Knight, W. D., Ruderman M. A. (1963).ddhanics, Berkeley physics course. vol. I, McGraw-
Hill Book Co., N. Y.

Lorentz, H. A. (1904). Electromagnetic phenomina isystem moving with any velocity less than that
of light. A. Inst. Proc. 6, 809-831.

Page| 19



Technical University of Varna DOI: 10.29114/ajtuv.vol1.iss1.22

Annual Journal Vol.1 Issue 1 (2017):
Published: 2017-12-28

| SSN 2603-316X

Maxwell, J. C. (1861). On physical lines of for&ilosophical Magazine and Journal of Scieneart
I, 161-175. Part 1, 281-291, 338-347 (March). REyt12-24, (April, May). Part IV, 85-95.

Maxwell, J. C. (1865). A Dynamical theory of the@romagnetic fieldPhilosophical Transactions of
the Royal Society of Londoh55, 459-512.

Maxwell, J. C. (1873)A treatise on electricity and magnetizwol. I, vol. 1, Macmillan and co., Lon-
don, United Kingdom.

Meerovich, E. A. (1966WMemoou! persimusucmxoti d1eKmpoOurHamuKy 8 djeKkmpomextuxe. JHEPTH,
Mockga. (in Russian)

Panov, E. |. (2015Rotary theory of the magnetic field, basics, cot&apethods and mode(®1ono-
graph, 148 p.), LAP Lambert Academic Publishingir@ny. ISBN 978-3-659-78098-1

Panov, E. I. (2016). Rotary theory of the electrgnetic field.Proceedings of the XIXInternational
Symposium on Electrical Apparatus and Technolo§Ed.A'2016 244-247. Bourgas, Bul-
garia. (SCOPUS) IEEE Catalog Number: CFP1628Z-REBN: 978-1-4673-9521-2

Panov, E. I. (2017a). On the electrodynamics ofingbodies according to the rotary thedPyoceed-
ings of the Second International Scientific Confieee“Intelligent Information Technologies
for Industry” (IITI'L7), Advances in Intelligent Systems and Computing, 680280-289,
Springer. (SCOPUS) doi:10.1007/978-3-319-68324-9_31

Panov, E. I. (2017b). On the electromagnetic raahdtom a short electric dipole according to tb&ary
theory.Proceedings of the Second International Scieniimference “Intelligent Information
Technologies for Industry” (1ITI'L7)Advances in Intelligent Systems and Computing, @30
290-300, Springer. (SCOPUS) doi:10.1007/978-3-3832@-9_32

Pauli, W. Jr. (1983)eopus omnocumenvnocmu. Hayka, Mocksa. (in Russian)

Purcell, E. M. (1965)Electricity and magnetism, Berkeley physics cowsé Il, McGraw-Hill Book
Co.,N. Y.

Savelev, I. V. (1977XKypc obweti pusuxu. Mexanuxa. Monexynapnas ¢uzuxa. Tom |, Hayka, Mocksa.
(in Russian)

Simonyi, K. (1966)Theoretische elektrotenniWEB Deutcher Verlag Der Wissenschaften, Beriim. (
German)

Smythe, W. R. (19895tatic and dynamic electricityr hird Edition, Hemisphere Publishing Corpora-
tion.

Page | 20



