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Abstract: There is a hope that properly developed CED will be able to play a role in uniféed fie
theory explaining electromagnetism, quantum phenomena and gravitation all togeéreris
plenty of work that has to be done in this way. In this article we are trying to imovard in that
direction.

Key words: classical theory of field, variation principal of classical electrodyogsngeneralization
of the conservation requirements on energy-momentum tensor, extended clagsited,par
disruption surfaces, additional conditions on electromagnetic potential.

Statement of contribution: In the present article, we continue to refine the basic principles of the
improved CED. Major attention is paid to the reinterpretation of E-M potential. Whese basic
principles to obtain solutions that explain the interactions between constardrebagtetic field

and a thin layer of a material continuum; between a constant electromaghe@nél a spherical
formation of a material continuum (closer to a charged elementary patbietereen a transverse
electromagnetic wave and the material continuum; between a longitudiralvethe(dummy

wave) and the material continuum.

1. INTRODUCTION

The development of Classical Electrodynamics in the Idfeahd the beginning of 20
century ran into serious trouble from which Classical Electrodynamics wabledb recover (see
R. Feynman'tectures on Physicsol.2, chapter 28Y. According to R. Feynman, this
development "ultimately falls on its face" and "It is interesting, thoughthleatlassical theory of
electromagnetism is an unsatisfactory theory all by itself. Therdifficulties associated with the
ideasof Maxwell's theory which are not solved by and not directly associated withuguant
mechanics." Further in the book he also writes: "To geinsistenpicture, we must imagine that
something holds the electron together.” and "the extra nonelectrical foecas@known by the
more elegant name "the Poincare stresses™. He then concludes: "haherte be other forces in
nature to make a consistent theory of this kind." CED was discredited not only bynfdrebut
also by many other famous physicists. As a result, the whole of theoretysaigpbame to believe
in the impossibility of explaining the stability of the electron’s changelaéissical means, claiming
responsibility on classical principles. But this is not true.

We showed earli&>* and further elaborate here that there is nothing wrong with the basic
classicaideasthat Maxwell's theory is based upon. It simply needs further development. The
work® opens the way to the normal (without singularities) development of CED. In thistwork i
was shown that Poincare’s (19@&im that the “material” part of an energy-momentum tensor
(“Poincare stresses”) has to be of a “non-electromagnetic nature’a(skmm%)) is incorrect. It was
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given a definite material part expressed only through current desitio(sega (9) il®). It was
given a static solution (ldeal Patrticle (IP), see (19)). The proper covardnP is a manifest. The
charges actually hold togather and the energy inside IP comes fromidieeaiestric field (positive
energy) and the inside charge density (negative enerd$,feemula (22) ). The total energy inside
IP is zero which means that the rest mass (total energy) correspond to the vaergyhoely. The
contributions to the “inertial mass” (linear momentum divided on velocity) (R. Faycalked it
“electromagnetic mass”) can be calculated by making a LorentZdraration and subsequent
integration. The total inertial mass is equal to the rest mass (which is inieooceplvith
covariance) but the contributions are different: 4/3 comes from the vacuuncdietdti2/3 comes
from the inside electric field, and —1 comes from the inside charge density. Taseigplanation
of the “anomalous factor of 4/3 in the inertia” (first found by J. J. Thomson in¥881)

Let us begin with Maxwell's equations:
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The other half of Maxwell's equations is:
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The equations are given in 4-d form, 3-d form, emdn integral form. Equation (1) represents the
interaction law between the electromagnetic field the current density. Equation (2) applies only
to the electromagnetic field. This whole systenu@mpn (1c) is not included) is definite for the 6
unknown components of the electromagnetic fieldhencondition that the currents (all the
components) are given. This is the first order Rp&em, the characteristics of which are the wave
fronts.

What kind of currents can be given for this sy&e¥ot only continuous fields of currents
can be prescribed. A jump in a current densitynsmrmal situation. We can even go further and
prescribe infinite (but the space integral hasdditite) current density. But in this case we hawve
check the results. In other words, the system allthat the given current density can contain
Dirac’s delta-functions if none of the integralg(i), (2) goes infinite. But this is not the endhefe
exists an energy-momentum tensor that gives usriteegy density in space. The space integral of
that density also has to be finite. Here raiseptbblem. If we prescribe a point charge (3-d delta
function) then the energy integral will be infinitewe prescribe a charged infinitely thin stri(ity
d delta-function) then the energy also will benitg. But if we prescribe an infinitely thin surtac
with a finite surface charge density on it (1-dtadunction) then the energy integral will be fenit
It looks like this is the only case that we caowall But we have to remember that it is possiblé tha
adisruption surface (where the charge/current density can be infiraéa) be present in our
physical system. This kind of surface allows thecbmagnetic field to have a jump across it (this
very important fact was ignored in conventional CEBee below). It is also very important to
understand that all these delta-functions for terge distribution are at our discretion: we can



prescribe them or we can “hold out”. If we choas@tescribe ,then we are taking on additional
responsibility. The major attempt to discredit CERls is to remove any “obstacles” in the way of
a quantum theory) was right here. The perpetratb@ED (including big names like R. Feynman
in the USA and L. D. Landau in Russia but, remalkaiot A. Einstein) tried to convince us that a
point charge is inherent to CED. With it comesdhargence of energy and the radiation reaction
problem. This problem is solvable for the extenpadicle (which has infinite degrees of freedom)
but is not solvable for the point particle. Thisi\@ an indication that “classical theory of
electromagnetism is an unsatisfactory theory kgffitsThis rather means: do not use the point
charge model (or charged string model). Only agééiclosed surface model is usable.

We have another serious problem in conventionatmldynamics. As we have shown
below, the variation procedure of conventional QiBults in the requirement that the
electromagnetic field must be continuous acrossdgsryption surface. That actually means the
impossibility of a surfaceharge/current on a disruption surface. | changed/ariation procedure
of CED and arrived at a theory where the electrareig interaction (ultimately represented by the
Maxwell’s equation (1)) is the only interaction.&ko-called interaction term in Lagrangiarfj(A
is abandoned. So is abandoned the possibilitytaddncing any other interactions (like “strong” or
“week”). | believe strongly that all the experimahtlata about elementary particles, quantum
phenomena, and gravitation can be explained sgaotity with the electromagnetic interaction (1).

What is the right expression for the energy-momanensor that corresponds to the system
of (1), (2)? Classical principles require that #pression must be unique. Conventional

electrodynamics provides us with the expressidh= rncu U g—f (for the “material” part

containing free particles only: see Lan@formula (33.5)) that contains density of magsgnd
velocity only. No charge/current density is incldd# seems that the mere presence of
charge/current density has to contribute to theggnef the system. To correct the situation, we
took the simplest possible Lagrangian with chargesdy:

— 1 ab ~ c 2/7 ab:
L=- @g bg dFachd- @g bJan (3)

where k is a new constant. No interaction term (Iik@"‘A is included.

2. VARIATION OF METRICS

Let us find the energy-momentum tensor that cpoeds to the Lagrangian (3). The metric
tensor in classical 4-space iggliag[1,-1,-1,-1] (we assume c=1). Let us consatearbitrary
variation of a metric tensor but on the conditibattthis variation does not introduce any curvature
in space. This variation is:

ag; =X T X (4)
wherex® is an arbitrary but small vector. One has to heentathematical apparatus of General
Relativity to check, that with the variation ()etRiemann curvature tensor remains zero in the
first order. Assuming that the covariant componenthe physical fields are kept constant (then
the contravariant components will be varied assaltef the variation of the metric tensor, but we
do not use them -- see (3)) we can calculate thatian of the action. The variation of the square
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root of the determinant of the metric tensoidy/- 9=- 5\7' 99, dg" (this result can be found in
textbooks on field theory). The variation of actimecomes:
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If our system consists of two regions that are s&pd by a closed disruption surface S then the
above procedure has to be applied to each regjmarately. We can writel, x'* = (T x' )k - T *x'.
The 4-d volume integrals over divergence (the festn) can be expressed through 3-d
hypersurface integrals according to a 4-d Gaussd¢ne The integral over some remote closed
surface reduces to zero due to the smallnesscobTinfinity (usually assumed). The integral over
the 3-d volume at tand § reduces to zero due to the assumptipr0 at these times. What is left
is:
as=- -Ii—kXi|k\/'_ng s( -Ilkout_ T(in))(i d@' iTkXi\/_W iT<Xi\7[_Wd'
in out

Sincex; are arbitrary small functions (betweerand t), the requiremerdS=0 yields:

T =0 ©
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This condition has to be fulfilled in the insidedamutside regions separately. And the additional
requirement on the disruption surface S:

TN, continuou (6a)

a

where N is a normal to the surface.
We have found the unique definition of the enemgymentum tensor (5). If we want action

to be minimum with respect to the arbitrary vadatof the metric tensor in flat space then (6) and
(6a) should be satisfied. Let us rewrite the enengynentum tensor in 3-d form:

+ (D1

T00:8i(E2+H2)'
1)

T11=8i(E2+H2-2|512' 2H3 L)% (¥ 2()3
0 C

1 4 1 (5a)
01: H3' Hz' 22.0-1

(Ez E;H,) ko I
=-—(E1E2+HH2) kOZJJ

Notice that we did not used Maxwell's or any otiedd equations so far. Also it should be
noticed that the energy-momentum tensor (5), @apt defined on the disruption surface itself
despite of the fact that it can be a surface chiemgent on a surface (infinite volume density but
finite surface density).

Going furtherwe are definitely stating that Maxwell’s equation (1) is a universal law
that should be fulfilled in all space without exceptions. It defing the interaction between the
electromagnetic field and the field of current density. This law &n not be subject to any
variation procedure. Maxwell’'s equation (2), we will confirm later aset result of a variation (see



formula (9)). Substituting (5) in (6) and using Mell's equation (1) and antisymmetry 6f, kve
obtain:
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This equation has to be fulfilled in the inside andside regions separately because the (6)
is fulfilled separately in these regions. Thisngpbrtant. It is also important to realize that whiie
conservation of charge is fulfilled everywhere ugthg a disruption surface — the disruption
surface itself is an exempt from the energy-momantanservation (no surface energy, no surface
tension). This arrangement is in agreement witHfahethat we can integrate delta-function
(charge) but we can not integrate its square (wbalénergy).

3. ANEW DYNAMICS

Equation (7) we can call@ynamics Equation.lIt is a nonlinear equation. But it has to be
fulfilled inside and outside the particle sepanat&his will allow us to reduce it to a linear etjoa
inside these regionBefinition: vacuum is a region of space where all the components of
current density are zero. Equation (7) is automatically satisfied in vacyd=0). And another
possibility (1 0) will be the inside region of elementary partidée boundary between these
regions will be a disruption surface. Inside thdipke instead of (7) we have:
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All the solutions of equation (7a) are also thaiBohs of nonlinear equation (7). At present,
we know nothing about the solutions of (7) thandb satisfy (7a). Inside the elementary patrticle,
the dynamics equation (7) or (7a) describes, asalet, the Material Continuum. A Material
Continuum can not be divided into a system of niateoints. The Relativistic (or Newton's)
Dynamics Equation of CED, that describes the behmafithe particle as a whole, completely
disappears inside the elementary particle. Theme imass, no force, no velocity or acceleration
inside the particle. The field of current denskydgfines a kinematics state of the Material
Continuum. A world line of curren'fjs not a world line of a material point. That a®ous to deny
any causal connection between the points on this &s a consequencdecan be space-like as well
as time-like. There is in no contradiction with faet that the boundary of the particle can not
exceed the speed of light. Equation (7a) is lirseat allows superposition of different solutions.
Using (1) we can obtain:
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By equation (7), we have gotten something very irtgya, but we are just at the beginning
of a difficult and uncertain journey. Now the cuntéensity can not be prescribed arbitrary. Inside
the particle it has to satisfy equation (7b). Aligb there are no provisions on the surface current
density, (if a surface current is different fromaéhen its density is necessarily expressed by a
delta-function across the disruption surface).



4. THE ELECTROMAGNETIC POTENTIAL

Now we are going to vary the electromagnetic figidn all space including a disruption
surface. As usual, the variation is kept zero @rnd t2 and also on a remote closed surface at
infinity. In this case, the results of the variatwill be in force on the disruption surface itsé&fill,
we have to write the variation formulas for eadfioa separately. We claim that equation (1) can
not be subject to variation. It is the preliminapndition before any variation. In our system, we
have 10 unknown independent functions (4 functiork and 6 functions inig). These functions
already have to satisfy 8 equations (4 equatioii$)iand 4 equations in (7)). We have only 2
degrees of freedom left. We can not vagyldy a straightforward procedure. Let us employ hieee
Lagrange method of indefinite factors. Let us idtrce a modified Lagrangian:

01
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where A are 4 indefinite Lagrange factors. Now we have=B+degrees of freedom and we use
them to vary k. We have:
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The first term under integration is divergent aad be transformed to the hypersurface integral
according to Gauss’ theorem. Since the variatiarbgrary, the square brackets term has to be zero
in either case. It gives:

Fie = Agi - Ax (9)

If V 4 is the inside region of the particle from t1 tah2n the hypersurface integrals at t1 and t2 will
be zero, but the hypersurface integral over theedaisruption surface will be:

% dt (Ag'- Ad) dF ds.

If V 4 is the outside vacuum, then the hypersurface liategt t1 and t2 will be zero. The
hypersurface integral over the remote closed senfatt be zero, but the hypersurface integral over
the disruption surface will be:

dE d$.
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These integrals will annihilate if thpotential Ak is continuous across the disruption surface

The continuity of potential does not preclude tbegibility of a surface charge/current and a jump

of the electromagnetic field as a consequence.

Claim: The variation procedure of conventional CED results in the impogbility of a surface
charge/current on a disruption surface.The variation procedure of conventional CED staps
with equation (9) replacing the electromagnetitdfigith a potential. It introduces the interaction
term Ay in the Lagrangian and varies the poterdisf . As a result of least action, it obtains
Maxwell's equation (1). But it can be shown that ttonsideration of a disruption surface will



produce the requirement of electromagnetic fielstiomity. This actually denies the possibility of a
single layer surface charge/current (the doublerlagre not interesting and they will require a
jump of potential and an infinite electromagnetatd). Therefore, the conventional variation
procedure is incorrect.

5. THE PHYSICAL MEANING OF POTENTIAL

Now we learned that the electromagnetic potemtiath was devoid of a physical meaning,
has to be continuous across all the boundariesnofgtion. This is a very important result. It
allows me to reinterpret the physical meaning déptal. It is true that according to (9), we can
add to the potential a gradient of some arbitranction and the electromagnetic field won’t
change (gauge invariance). Yes, but this fact eagi\een another interpretatiatite potential is
unique and it actually contains more information about physical reality than tke
electromagnetic field doesTo make the potential mathematically unique besicdiéal data and
boundary conditions we need only to impose the emasion equation (formerly Lorenz gauge).

py =0 A =g s B (10)

This is true everywhere. Using (1), (7a), and \{@,can conclude that inside a material continuum
the potential has to satisfy:

(AG- KAY- (AR KAE O (7¢)
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is satisfied, then (7c) is also satisfied. Thisetgh equation is satisfied by the current densigge(
(7b)). This equation can be called a “Generalizetirtholtz Equation”. In static (11) it coincides

with Helmholtz equation. Equation (11) differs frahe Klein-Gordon equation by the sign in front
of the square of a constant.

If equation Ap-kKA=0; or A+ KA=0; °D-

(11)

The new interpretation of potential® fepresents the ether quantity (positive or negjtiv
the 3-vectoA represents the ether current. All together, therg@l uniquely describes the
existing physical reality — the ether. In genetfad, interpretation of potential doubles the
interpretation of current.

6. THE IMPLICATIONS OF THE REINTERPRETATION OF PONHIAL

Let us suppose that the potential is equal to digina of some function G, that we call “dummy
generator”:

Ak - gkaqa; '% :% G A= _N G @la: 00 DG C—]; GO (12)

G has to be the solution of a homogeneous waveiequthough there are not any requirements
for G on a disruption surface that we know of a&sent. But now we won’t say that G is devoid of
physical meaning (remember the mistake we madepuiténtial).

What kind of physical process is described herthbycorresponding potential? There is no
electromagnetic field and the energy-momentum teissequal to zero. These are the “dummy



waves” -- the longitudinal ether waves. These waregphysically significant only due to the
boundary conditions on the disruption surfaceschvitiney affectlf this is the case, then G can be
significant in physical experiments. It can everub&ue under the laws (these laws are not
completely clear) of another physical realm (thredrmeof electromagnetic potential).

It is difficult to imagine an elementary particlétinout some oscillating electromagnetic
field inside it. If we assume that the oscillatirgd is present inside the particle, then the latarg
conditions may require the corresponding osciltaglectromagnetic field in the vacuum that
surrounds the patrticle. It is easy to show thaethergy of this vacuum electromagnetic field will
be infinite. Though, it is possible that in the wam, only waves of scalar potential take care ef th
necessary boundary conditions. Since the potestrat present in the energy-momentum tensor
(5), there won't be any energy connected to itsgmree We are free to suggest that the massive
elementary particles are the sources of these wav@$ese waves are emitted continuously with
the amplitude (or its square) that is proportidnaghe mass of the particle (this proposition seems
to be reasonable). These waves are only outgoingsvd he incoming waves can only be plane
incoherent waves (spherical incoming coherent wavesmpossible). We are not considering any
incoming waves at this point.

First, we are going to show examples that the qanaematerial continuum really works.
7. OBTAINING SOLUTIONS

We are pleased that all the equations for findimgggolutions are linear. That allows us to
seek a total solution as a superposition ofpiduicular solutions which satisfy to the equations
and to the boundary conditions separately. The ooiylinear condition is (6a) that has to be
fulfilled only on the disruption surface. Only ttwal solution can be used in (6a).

IP2 (Ideal Particle Second): Let us obtain a simplest static spherical symmetiution with
electric charge and electric field only. We have:
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where R(z) and R(z) are spherical Bessel functions. In generalgthetric field has a jump at the
boundary of IP2. The position of boundagyizarbitrary, but only at;znp (correspond to IP1) the
surface charge is zero and the electric field inaous. The first term in the mass expression
(with the minus sign) corresponds to the energyefinside region of the particle. It can be
positive or negative depending on(at z=np it is zero). The second and third terms together
represent the vacuum energy, which is positive.tdote energy/mass remains positive at all z



8. THE MECHANISM OF INTERACTION BETWEEN A CONSTANELECTRIC FIELD AND
A STATIC CHARGE (SIMPLIFIED THIN LAYER MODEL)

The simplest solutions can be obtained in planensgtry where all physical quantities
depend only on the third coordinate — z. Let ussaer symmetry of the type: vacuum — material
continuum- vacuum. The thin layer of material coatim from z=0 to z=a (a is of the order of the
size of an elementary particle) will representragdified model of an elementary particle. The
boundaries at z=0 and z=a are deemed to be enfoycte particle and all the deficit of energy or
momentum on these boundaries is deemed to golgiitedhe particle. Actually, if we have a
deficit of energy or momentum, that means we assimg a particular solution that brings this
deficit to zero (according to (6a)).

For further discussion we need to write down thegral form of the energy-momentum
conservation:

T progy=_ g, (6b)
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where the V is a 3-d volume (which is not moving is our choice), and th® is a 3-d closed
surface around this volume (obviously also not mgyi The index m can correspond to any
coordinate, while the index g corresponds onhheoterrestrial coordinates (1,2,3). If m=0 then the
left part of (6b) is the time rate of increasingioé energy inside V. Theis a 3-dimensional
Pointing vector (or the flow of energy through tiret of square per the unit of time). If m=3 (ireth
plane symmetry, only one coordinate is of intertdggh the left part of (6b) is the time rate of
increasing of the linear momentum of the volumeastyally it is a force applied to volume V)*T

is the 3-vector (in general g can be 1,2,3. Inaase, g=3) of the flow of linear momentum through
the unit of the square per the unit of time. blwious that in static (or in a steady state) #fe |

part of (6b) must be zero if there is no sourcéfdodenergy/linear momentum inside the said
volume. Suppose the constant electric field infitts¢ vacuum region is E. The scalar potential
(ether quantity), the electric field, and the cleadgnsity are:

4pQ+ E(1- cosk a)
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Here, the charge density is the solution of (7bjda the second region. The potentials are the
solutions of (10). All the physical quantities egte are continuous on the boundaries. That means
that the jJumps of the components of the energy-nmbune tensor will be due to the jumps of the
charge density only. The energy momentum tenstirisnsymmetry (and this particular case) is:

To=Ltp P e pui gz g e g 2,0 (15)
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There is no energy flow in this system. But theréhe flow of linear momentum. In the first
vacuum region, it is: ¥=-E%8p. Then it jumps on the first and on the second Haties:
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After that, it is: F°=-(E+4pQ)%8p. As we go from left to right, the jump on the fitoundary is
negative. That means that the small volume thatdes the first boundary gets negative outside
(we always consider the outside normal to the dasefaceS) the flow of linear momentum. That
means that the volume itself (according to the tdean{6b)) gets a positive rate of linear
momentum, which is the force in the positive dii@tiof the z-axis. The first boundary is pushed in
the positive direction of the z-axis. The secondriatary is also pushed, but in the negative
direction of the z-axis. The difference is exaettyual to the force with which the field acts on a
particle (see (16)). We see that electric fieldsloet act on a chargeer sebut only on a whole
particle and only through its boundaries. Thisynietis true only at t=0, because the missing
particular solution that makes the appearancereg"fsources and drains, most definitely will
depend on time (the particle will begin to accdkexarhis is the actual success of the proposed
modification of CED.

9. THE MECHANIZM OF INTERACTION BETWEEN A CONSTANELECTRIC FIELD AND
A STSTIC CHARGE (SPHERICAL CHARGE)

Here,we will confirm that the thin layer treatmentresponds to the more accurate but more
complicated spherical charge treatment. Suppodeawe a constant electric field E, directed along
the z-axis in the vacuum. Also we have a spherg@dius that separates the material continuum
inside the sphere from the vacuum. The situatiatasc at t=0. The potential in general, has to
satisfy the equationlkkIk =0 (10) everywhere, and equation (7c) inside the nateontinuum. This

last equation with "8 derivatives, has to be satisfied strictly insideaterial continuum and not on
the disruption surface itself (where a single layfecharge/current density is possible and the

charge/current densityjf =4iAk}a ) can be infinite).
¥

a
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If the equation Ap-KEA=0; or A+ KA=0; °D- c;"—ﬂtz (17)

Is satisfied, then (7c) is also satisfied. Thisaoun can be called the “Generalized Helmholtz
Equation”. The static (17) coincides with HelImh@tequation . Equation (17) differs from the
Klein-Gordon equation by the sign in front of tlggiare of a constant. In the vacuum:

Al =0 (18)
The general solution in the whole space can bsuheof a number of particular solutions. The
potential of each particular solution has to betiooous on a disruption surface. But the

conservation condition: “continuity of a vectdl N, ” has to be fulfilled only for the general
solution. Let us define a “dummy” potential by:

DX, =0, D*- D=0, consequently %= 0

If we have a solution of (10)+(7c) or a solution of (10)+(18) thefi+D will also be the solution
of the same equations (it does not matter if inth@ematerial continuum or in the vacuum).
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Now we return to our particular case. The solutb(iL8) that we would be interested in:
D°=const. If there is no time dependence then (18&tisfied for any Aif a vector potential is
zero. Equation (7c) is Laplace’s operator takemfeoHelmholtz equation. The solutions of the
Helmholtz equation that we consider would bgki) and R(kor)cos) where R() are the
spherical Bessel functions. In the vacuum, we aarghe solutions: e/r where e is the total charge,
rcos@), and (1/f)cos@) So, let us consider the potential:

A, =aR (k0 +-a Rk

0 _e ril.3
Ry =+ B - 1)cos@)

(19)

It is continuous at r=r The corresponding electric field and charge dgmgil be:

Ey =akR(k ) B, =+ HL+2%)cosq )
(20)
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We see that the radial component of the electid fhas a jump while thggcomponent is
continuous. The surface charge density and thedottace charge are:

e
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(21)

We see that it does not matter what the relatiawdren the constangsand e is, the surface of the

particle has a “surface charge polarization” 3Egp<Dnly this polarization will result in the net
force on the charge. The polarization in the volwhthe particle can be introduced using the

solution R(Kkor)cos(). But this polarization won’'t change the net fo(itecan be introduced with
any constant factor). We've made the correspondahculations that supports this statement. We
do not present them here for simplification.

The double radial component of energy-momentursaewill be:

BT =E2- - T X% @ T,=-a K(R(kp (k)

2
© (22)
2
" e 6e 2 r
810 surfout — - _4+ 2 ECOSO)F % CO% ly ) ; -I-S?Jrfin: ngrﬁout: (
r.1 r.1
The force applied to the surface will be normath® surface and equal 1, - Te,.. This force

is zero if E=0. This case corresponds to the trakcssolution of our equations with (6a) satisfied
This solution enforces the spherical boundary. i§ Bot zero, then we do not know the actual
solution because (6a) is not satisfied. The acolaition will be not static. But we can calculdie t
force at the moment when E was “turned on”. To tieez component of this force we have to
multiply the expression by cag( If we integrate this over the sphere surfaca @ilethe terms
except the one with cag(produce zero. The result of integration will ke &his is exactly the
force with which the electric field E acts on a igee.
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10. THE TRANSVERSE ELECTROMAGNETIC WAVE

Let us consider that the transverse electromagnetie is coming from the left and
encounters a layer of the material continuum. Waeekto find transmitted and reflected waves as
well as radiation pressure. “Behind” the transvétad wave we find a transverse ether wave with
only the x component (for x-polarized E-M wave)loé vector potential (ether current) different
from zero

A=F+F; F'= Fe" F= Fd% k %'/

1By =-ile Ay H =il F-F L) (k)P K K
2A12F2+F-2; F+2: F;e'ik'Z; F2= Fzé’k'z (23)
LB =ik, A H, =ik F,-F); j(z,t):c—kgsz
4p
A =R JE=-ik A JH, =ik A

where the prefixes to the fields always denotentimaber of the region (we did not supply the
current density j with indexes because it is défgrfrom zero only in the second region). We
assume that all the functions depend on t throhighector exp(t). In the first region, the given
incoming wave I and some reflected wave Bre present. In the second region two waves are
present. They satisfy the equations:

o . 1
A+ kix A =T —x A D 24
2 ) o ﬂx>% (24)

On the boundaries, the vector potential (etheretityrand its first derivative have to be continuous
We found:

2 o ' 1
Fo=-F 2k, S[I)n(k a); Fre*= | 4kk
DO (k+ k|)2 ék'a_ (k k|)2 -eik'a (25)
o 2O K g 2K M

Here we found the amplitudes of reflected and tratted waves and the amplitudes of both waves
in the second region (only Fis considered to be real and given). We foundiptsly that the
energy-momentum tensor in a material continuuntt@gorm (one-dimensional symmetry
assumed):

1 2 1 > .
TOO:— E2+H2 _ 2; T33:_ E2+ H + M

8,0( ) kjczl 80( 2) 2 ]

1 1 (26)
T11=8—(-E2+ H?)- —foz j=- T2 T® EEH

0 c

Since we use complex numbers — we have to takeethgarts of the physical values, multiply
them and then take the time average. The resulbwithe real part of the product of the first
complex amplitude on the conjugate of the secomdpdex amplitude. The result in the second
region is:

12



21,2
2P j2:F1+2—k°k (k02+2k2+k020032<'(a- z)

ks c? p|Df
00 — +2 2k2 4 '
T®=-F pl—D(kocosZ((a 2 K(§ 2K) (27)
41,12 21,12
-|-03=F1+24k K ’ T3 1+22k K (k02+2k2)
p|Df ID f

The electric and magnetic fields are continuousis system. The flow of energy appear to be
independent of z in the second region. It is cardus on the boundaries (see (26) that the currents
are not included in%f). That means that it is constant through the whgstem. The flow of linear
momentum (¥°) is positive in the first region and then jumpsampthe first boundary due to the
jump of the current j. It means that the surfa¢egral in (6b) is positive and the first boundasy i
loosing linear momentum. The surface is pullechmnegative direction of the z-axis. But this pull
is less than another pull due to the jump on tleersé boundary (this can be figured out from (27).
We consider k’ap/4, but it will be true for any k’a different from Notice also that at k'gs; the
reflected wave is zero as can be seen from (25)a fesult, the material continuum will experience
the force (through its boundaries) in the positiwrection of the z-axis. The numerical value ofthi
force can be calculated from the jumps and it isaétp the force that we usually calculate from the
linear momentum of incident transmitted and re#édatvaves.

11. THE LONGITUDINAL ETHER (DUMMY) WAVE

Let us consider that the longitudinal ether waveoisiing from the left and encounters the
layer of material continuum. There are no electrgnedic fields that accompany this wave in
vacuum. Not so inside the material continuum. Weesha

A =F+F;; F'= FFe" F g FRe% AF'4F
+ - . +— + 5 ik'z. - — K'z. w
A =F+F, Fis Fe% Fy Fé7 I:E

k (28)

GBI SN

. 2k + R ik® + - A kz
Js(zat):Z;Ok.(Fz'F 2); Er ITK).(: »F 2); A R ORe

where we assume that all the functions dependimotigh the factor expi). In the first region,

the given incoming wave;Fand some reflected wave Bre present (both are dummy waves). In
the second region, two waves are present. Thesfy#bi the equations:

A x A0 = o e p3 = A0 A% B 29)
C C

To define all the waves, we have to satisfy thed@dwns on the boundaries. The scalar potential
(ether quantity) and the vector potential (etheremt) should be continuous across the boundaries.
We found:

13



ka _ K+K'
onz=a Fe=

~ika. "a__u - Adka
Fee F&= o T

2k
. _ o 2ikisink 'a), ke _ g AKK
onz=0: F =K 5 . FEe“=F 5 0)
Do (k+ k)?d™®- (kK R*e*?
F=F 2k'(k+ k) - 2k(|l3<- k)e_ik.a

Here we found the amplitudes of reflected and tratted waves and the amplitudes of both waves
in the second region (only Fis considered to be real).

From (28) we can calculate the derivatives:

12
A= ikx A 2A‘)':-%x A A =ik AR =-ikx A (28a)

We see that the ether currenfAas a continuous derivative while the derivatfiéhe ether
quantity (&) has a jump on the boundaries. That means that &re surface charges associated
with the boundaries.

We notice from (28) that the electric field, chadgmsity, and current density are different
from zero inside the second region. This meansthigataterial continuum produces a kind of
physical response to the energy-less dummy wavesalgd found previously that the energy-
momentum tensor in a material continuum has tha f@ne-dimensional symmetry assumed):

o_ 1 - 1 1_, .
T =§E-k§ﬁ2(cr+1) TH=- — E? %(cfﬁ 13

T22=T33=8iE2 zpz(czl,z_ jz); T
0 (o

(31)

To actually calculate a time-average of the enengyaentum tensor we have to take the real parts
of the physical values, multiply them and then tdlestime average. The result will be the real part
of the product of the first complex amplitude oe ttonjugate of the second complex amplitude.
The result of calculation is:

AIK®

e 2
=-(R") ot

pIDF

= (F")” lk"lzcos(zk @ 2))

The first two time averages of the tensor compaappear to be independent of z. The energy
density depends on z. All these tensor comporastgero in the both vacuum regions. That
means that all of them jump on the boundaries.

— 2 (k+ 2k%); T%=- (F)
(32)

On the first boundary, the jump of*Tis negative. It means that the first boundary
pushed to the right. On the second boundary, timg jwill be positive and of the same absolute
value (because’Tis constant inside the second region). The sebonddary will be pushed in the
negative direction of the z-axis with the same dorave have equilibrium — no “free” force.

14



On the first boundary, the jump of*Tis negative. This means that the first boundatlyhei
getting energy. On the second boundary, the juniip®ipositive and the same by its absolute
value (because’fis constant inside the second region). The sebonddary will be losing the
same amount of energy — no “free” energy.

It looks like in the particular solutions that wavie carried energy and momentum from the
second boundary to the first, while the missingipalar solution carries them back.

At the present time we hesitate to proceed fuibeeause the meaning of these results still
has to be clarified.

12. DE-BROGLIE'S WAVES

Let us suppose, in addition (see section 6), tiafrequency of dummy waves (as well as the
intensity) are also proportional to the mass ofggicle: =mc? . The motionless particles are
present in abundance in the experimental arrangeitseff. These particles can be partially
synchronized in some proximity (the extent of frieximity is not yet known) of any point inside
the experimental device. We can expect some stgrstimar waves of a dummy generator that can
be experienced by the moving particle independgtiteodirection of motion. In this case, we can
explain De-Broglie’'s waves as beat frequency wéetaeen the frequency of motionles particles
and the Doppler shifted frequency of a moving phatiThe role of non-linear device that is
necessary to obtain the beat frequency wave caeryenell played by the boundary of the particle
itself. This will explain “the wave properties ofpicles” by pure classical means. These ideas were
first expressed by Milo Wdif in 1993.

Above, in the reformulation of conventional classielectrodynamics, we omitted the
interaction term in the Lagrangian/Hamiltonian. Quwan Theory was undermined by this action.
One can notice that historically, after the creaatd quantum theory, there were attempts to legaliz
the electromagnetic potential as a physically medse value (see R. Feynnidn Still, it is too
early to try to find the classical basis for theuwquum theory but the direction to go is in the
physical realm of electromagnetic potential.
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