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Starting from general expectations that the generation, propagation and reception of longitudinal electromagnetic waves in

vacuum could provide basis for wireless energy transmission and efficient wireless communication, this paper contributes to over-

coming limitations and constraints of the classical Maxwell’s equations framework. That is achieved by confronting the criticism of

at least one currently available theoretical scalar waves formulations with a few of the important work results related to scrutinizing

of the very foundations of Maxwell’s equations. Also indicated is the ability of the formulation of such phenomena in their present

form. By overcoming the traditional constraints and long-held views/convictions regarding non- availability of longitudinal, that is

scalar mechanism generated and propagated in the vacuum, theoretical framework can be created for synergetic approach between

wireless energy and information transmission in line with Tesla’s more than a century old views, convictions and conducted ex-

periments. Keywords: Longitudinal Electromagnetic Waves, Advanced Electromagnetism, Future Wireless Communications

1. Introduction

The currently exploited mechanism for electromagnetic
propagation via transverse fields involves radiation of antenna
elements in all directions, so that on the average only a millionth
part of the radiated energy acts at the intended destinations, in-
cluding the (‘massive’) MIMO systems. The alternative mecha-
nism, which is the coexistent longitudinal electromagnetic
propagation, is commonly understood as having been ‘thrown-
out” from the official electrodynamics, formulated by simplifica-
tions introduced by Heaviside, Gibbs, and Hertz based on the
already well-established Ampere’s and Faraday’s laws, resulting
in absence of divergence of magnetic induction (B) and the
temporal variability of the electric induction (D). Tesla’s very
early insistence on the existence of, and the importance of, an
equally important longitudinal mechanism have been attempted,
notably by Prof. Konstantin Meyl [1], in particular the most re-
cent re-formulation after discovery of magnetic monopoles in the
Helmholtz Institute, as well as extensions of electromagnetics
equations by Gennady Nikolaev [2] (introduction of the longitu-
dinal magnetic field as result of non-zero divergence of the mag-
netic vector potential, A), and in particular by Vladimir
Atsukovsky [3] (involvement of the time-variable elec-
tro/magnetic induction), The latter one provides very compel-
ling representations of the realm of electromagnetics as dynamics
of the particular viscous and compressive gaseous fluid, which
allows for formation and disintegration of toroidal vortex struc-
tures [4,5], implicitly supporting the gyroscopic particles as the
basic elements of the Ether substance.

As demonstrated by Tesla’s Magnifying Transmitter (TMT)
configuration, which has been replicated many times, especially
within the last two to three decades, the energy transmitted by
mediation of so-called Scalar Waves is thought to be circulating
in the system until being absorbed by the matched receiver. Al-
though Tesla had talked about propagation of such waves in the
Ether, what he essentially attained was officially understood as
longitudinal, progressive standing waves through Earth and/or
ionizied media. But, based on the isights gained from the

aethero-dynamical mechanism of magnetic induction [3], Tesla
had actuallyly achieved extraction of energy from the Aether
substrate, thus confirming his adamant non-acceptance of the 2-
nd law of thermodynamics (https://www.dropbox.com/sh/
e3zhyzaiedxu6dv/AABOzzgwiGFr452F_dqfnTrXa?dI=0). In this
regard, the now largely actualized ‘linear magnetism’ (magnetic
field vector co-liner with the direction of energy propagation)
appears to be the crucial phenomenon relevant to both supra-
luminal transmission speed and energy efficiency in free air or
vacuum, as appears to be the case in biological systems

Although Tesla’s primary usage of the waves was conceived
to be for both energy supply and communications purposes, the
energy transmission has been and remained his main goal, with
the synergetic inclusion of the (land, see and air) vehicles’ con-
trolling functionality. While the wireless energy transmission
itself can be considered as a much more advantageous (in terms
of energy losses - in Tesla’s one-wire system the energy actually
flows around a very thin conductor), its significance in the do-
main of wireless cellular and sensors network, as well as in
health applications, becomes welcome, or even indispensable.

Sect. 2 overviews some relevant work results of other authors
on scrutinizing the very foundations Maxwell’s equations, and
their extension, or amendment, while the following Sect. 3, in its
first part contributes to overcoming limitations and constraints of
the framework of classical Maxwell’s equations. In particular, it
goes about conciliating the formally justifiable critics of the cur-
rently only proponent of theoretical and practical aspects of the
so-called scalar waves technology. In the second part of Sect. 3,
the existence of the longitudinal waves is demonstrated with the
Maxwell’s equations themselves, through application of the tra-
ditional formalism of using (electric) scalar and vector (magnetic)
potentials. A hint of relatedness of these two aspects has been
also provided. In the context of historical developments regard-
ing the synergetic approach to wireless energy transmission and
communications, certain practical longitudinal waves related
transceiver options based on alternative dipole configurations are
briefly overviewed in Sect. 4.
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2. Overview of Relevant Works in
Post-Maxwellian Electromagnetism

Ever since their introductions by Maxwell in the second half
of the nineteen century of the set of linear differential equations
and subsequent reformulations by Heaviside and Gibbs to essen-
tially involve the vector analysis notations instead of the less-
used quaternion algebra, despite occasional difficulties in their
application to diverse practical problems, they have retained
their original form (Table I - without underlined terms, and with
equal sign instead of arrow).

A direct critic of these equations is hardly to be found in the
open literature. The only two rather comprehensive treatises are
[2] and [3], based on extensive sets of experiments and comple-
mentary regarding respective emphasis on electric and magnetic
aspects of the electromagnetic field. While both authors rely on
etheric nature of electricity and magnetism, the first one has de-
veloped a consistent and very compelling model of Ether as a
gaseous substance with viscosity and compressibility features, In
the following is provided an overview of the main findings.

2.1 Works Related to Atsukovsky’s Treatise [3]

In his very long career as an electrical engineer and academi-
cian, based on insights into Ether substrate as a gaseous sub-
stance exhibiting both compressibility and viscosity - the fea-
tures that either one or both were missing from all previous con-
ceptualizations and postulations, Atsukovsky [9] developed a
very consistent and compelling theory of Etherodynamics, com-
prising all structures and phenomena from the atomic to galactic
levels. Based on this, Atsukovsky came up with differential form
of electromagnetic field equations taking an extended and largely
improved form (Table I, with underlined terms added):

Table 1. Amended Maxwell’s Equations in Differential Form.
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Here D is the vector of electric induction, Se is the vector of
electric current density in a medium, B is the vector of magnetic
induction. The footnote that goes along the equations marked by
* is that division of vectors D), Se ,and VB by vector ¢ means

that those vectors are collinear; that is, they have exactly the
same direction. As usual, E and H are, respectively, the elec-
tric and magnetic fields; D=¢E and B =uH are, respectively,

electric and magnetic inductions, and € is electric permittivity

and [ is magnetic permeability of the medium, & is the electric

current density (in place of the usual j=cE), and 8  is the

magnetic current density counterpart, and ¢ is the electrical
conductivity of the medium; p is the density of electric charge in

the medium. The vectors (letters in Bold) and scalars (other than
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constants) are generally functions of position within a selected
coordinate system and of the time.

The first feature of the extended, i.e. largely improved, set of
differential Maxwell’s equations are two forms of asymmetry
introduced - regarding the cause-effect (the first two equations
do not apply in both directions) and presence of generally differ-
ent electric and magnetic field strength vectors, both in the first
two equations. (The additional terms within the brackets de-
noted by index ‘X’ stand for the fields components external to
the considered elementary volumes of the medium, and more
close elaboration and justification of that can be inferred from
[3].) These asymmetries might be the features that were inher-
ently present in Maxwell’s second and third formulations of elec-
tromagnetism based on quaternion algebra, due primarily to the
non-commutativity of the multiplication operation.

The second extension featured in the amended Maxwell’s
equations, of prime importance in this paper, are the non-zero
divergences of both electric and magnetic fields (the third and
fourth equations) in absence of the free-charges, arrived at ex-
actly based of the dynamical features and the Ether regarding its
compressibility. Implicitly, the related electric and (the gradient
of) magnetic inductions are ‘intimately’ related to velocity of
propagation through to the quite unusual division of the two
vectors. Rather than looking at this operation as conventional
scalar multiplication, in that the velocity vector is ‘inverted’, this
should be treated through the so-called the real division algebra,
where quaternions represent the basis. The extended integral
equations then follow:

Table 2. Amended Maxwell’s Equations in Integral Form.
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Here CI)e and tbm are electric and magnetic fluxes; I is electric
current in conductor; g is charge moving in direction of electric
current (directed movement gives to the latter two the vector
form).

Based on conceiving Ether as a gaseous fluid of elementary
particles, named “a’'mer(s)” (in tribute to Demokrit), in deference
to all previous models, including those of Maxwell, Helmholtz,
Lord Kelvin, etc., with the exception of only Tait and Tesla, in [3],
and in [9] in a more general context of a universe on all scales
(essentially tied in itself in a kind of ‘recycling’ process),
Atsukovsky [3] has established a basic, essentially dynamically
stable toroidally shaped structures, which further organize into
higher level configurations through the very basic mechanism of
velocity /temperature /pressure gradients, the very same mecha-
nisms by which at certain stages the structures get gradually dis-
integrated. Regarding the very basic proton and electron con-
figurations, it goes about the flows of the Ether fluid elements
forming the torus-like geometry, that is a toroidal vortex struc-
ture, in that its velocity in the ring direction lies in the nature of
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electricity (plus sign, in one direction; minus sign in the other),
while the velocity of the very same “fluid” elements over “meridi-
ans’ of the same torus represent the (mono-polar?!) magnetic
charges.

This has strong support in some of the formulations of gener-
ally non-linear fluid dynamics equations, where the fluid ele-
ment represents a tiny elongated gyroscopic (with rotation along
its axis) ‘prisms’ (featuring the precession effects, which might
account for both the viscosity and compressibility features), [4],
and (in light of discussion above) a kind of an omnipresent
sponge with a huge ‘spaghetti’, which represent a latent capabil-
ity for creation of any of imaginable vector (magnetic) potentials,
and/or monopole-like ‘charges’, whether of (di-)electric or mag-
netic types. In that sense, the effective electric and magnetic
charges can arise under influence of remote (and intermediately
materialized) ones, due to process of intermediately propagated
induction, so that the conventional constraints regarding their
absence in vacuum (V-D =0 and/or V-B =0) become unnec-
essary limiting and thus should largely become obsolete. (Here
apparently lies essential difference between electromagnetic and
light phenomena, in that light is continually propagating dy-
namic highly-stable toroidal vortex - photon structure, with the
only common feature with EMs being jut the speed of the trans-
verse propagation [3].)

2.2 Related to Nikolaev’s Opus [2]

While Nikolaev has pointed to deficiencies of Maxwell’s
equations mostly in similar aspects, as did Atsukovsky (referred
to only as an example of the people who came from the academia
circles, and still have scrutinized the classical electromagnet-
ics/electrodynamics foundations), he addressed them primarily
from the viewpoint of applicability of the magnetic vector poten-
tial A. On one side, he pursues and exploits the physicality of
the (vacuum) displacement current (rate of change of the electri-
cal induction field D) when it comes to overcoming the inconsis-
tencies of the Maxwell’s equations regarding the problems of
non-locality, and on the other, he overcomes the lack of corre-
spondence of the measurement results in case of open-current
loops (for example, linear dipole antenna) with calculations
when only one component of magnetic field (H=VxA) is
evaluated (with known distribution of displacement current),
while as usually assuming that V-A = 0. Namely, in such situa-
tion, the solution produced does not satisfy the outgoing Max-
well’s equations. The full correspondence is attained only with
the non-zero magnetic vector potential.

Nikolaev revisited the problem that had led Atsukovsky to
augment the right-hand side of the first of Maxwell’s differential
equations, He noted the presence of an electric field around a
transformer, while the time variation of the magnetic field does
not take place (0H /0t = 0); that is:

VxE=-c1oH®)/9t=0 , V-Ex)=0 . 1,2)

so that the induced electric field should be zero.

The main result that Nikolaev came up with, and which may
have some relevance in the subsequent considerations in this
paper, is related to the necessity to generally account for two
forms of the magnetic field - the conventional, ‘normal’ to direc-
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tion of a current (H, =V X A) and the new one, with direction
parallel to current flow (H; =-V-A). Nikolaev named the

latter component the second, or scalar, magnetic field. It could be
related to the recently introduced ‘linear magnetism’ related to
electromagnetic activities of biological structures, and even “ele-
ments transmutations’.

The physical reality of this field component has been demon-
strated in experiments with interactions of conductors situated
co-linearly (along the same line) with each other, as well as with
a permanent cylindrical (and torus) form magnet cut in half
along its length and re-assembled in the same form after one of
its halves is rotated by 180° (without any resistance - the mag-
netic forces perform this re-configuration by themselves, which
according to S. Marinov provided basis for ‘“perpetual mobility”)
around the ‘axis” perpendicular to the cylinder axis. Moreover,
while in accordance with the Lenz-s law the current induced in a
part of a conductor (with sliding contacts on its ends) being

moved perpendicular to a vector magnetic field (H, =VxA)

flows a direction such that resistance to its movement arises, in
the case of scalar magnetic field, surprisingly, the longitudinal
movement of the same conductor segment within the scalar
magnetic field will actually be aided in that movement !?! This
can then be termed the anti-Lenz effect. (It has been noted in the
Preface of [2] that the first one who observed the longitudinal
movement of a segment of conductor on sliding contacts was
Carl Hering, with effects described in Transactions of American
Institute of Electrical Engineers, 42, 311, 1923, which was re-
printed in the S. Marinov’s journal Deutsche Physik, 1 (3), 41,
1992. Hering has a patent on a transformer based on mutual
compensation of the involved magnetic fields.)

Considering this, and the well-known detectability of the
magnetic-field effects, even in cases where the magnetic field
intensity does not exist (its intensity zero - the famous Aharo-
nov-Bohm prediction in 1956 and related experiments), some
recent engineering practices [8], and, finally, non- uniqueness of
a magnetic vector potential regarding its curling measure repre-
senting the same (‘normal’) magnetic field ( A’=A+Vy and
H=VxA’=VxA, at least for time-independent scalar poten-
tial W), actually suggest that it must be representing an aspect of
the real (dynamical) structuring of the very Ether substrate. (One
of the possible so-called guage-transformations, the Ludwig Lo-
renz’s one, is V-A =-d¢/dt, and depending on the particular

form, various field options arise.)

3. Overcoming Barriers to Longitudinal
Phenomena in Electromagnetism

Ever since Maxwell’s formulation of (firstly entirely algebraic,
and later in the form of quaternions algebra, bearing much wider
group asymmetry than tensors, and let alone vectors, which re-
main in the wide use as of today) equations that describe the
electromagnetic phenomena, there have been no explicit con-
straints on the form of the related waves. Actually, the starting
point was purely mechanical analysis and formulation of trans-
mission of momentum through a medium, so that only its nature
and features were to determine if generally both transverse and
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longitudinal, or just one of them, would be manifest.! Unfortu-
nately, due to the available set of experimentally confirmed and
heuristically derived laws on one side, and the postulated (ideal)
features of the involved Ether medium (homogeneity, incom-
pressibility and non-viscosity) on the other, the course of histori-
cal development was such that a rather paradoxical situation
arose: only the transverse waves have ‘survived’, in spite of the
ideal medium that actually should not allow them!?!

On those grounds, and based on his own experimental (in his
Colorado laboratory) evidencing of the longitudinally traveling
EM-waves, Tesla claimed that if Hertz had produced reception of
whatever oscillations originated at a dislocated transmitter, that
might actually must have been happening through the longitu-
dinal, and not trough the transverse mechanism, since Tesla was
opting for the Ether’s compressibility (ability to ‘shuttle” in direc-
tion of propagation) but apparently did not admit (certainly
wrongly, since not having been aware of its viscosity) the possi-
bility of appearance and/or propagation of transverse effect.
(He, though, still kept distinguishing between his, Tesla’s waves
and the Hertz-ian waves?!)

Whatever the situation might have been, the above exposed
and briefly replicated treatise of V.A. Atsukovsky undoubtedly
provides foundations for both electromagnetic perturbations and
their subsequent propagation through vacuum, that is through
Ether, and not allowing for the presence of only longitudinal
waves in material media. This in turn can reaffirm some earlier
findings, as Heaviside’s odd and nearly incredible giant curled
EM energy flow component actually accompanying every far
more feeble Poynting energy flow in every EM system or circuit
(it definitely would be interesting to see if it may bear any rela-
tionship with the Second magnetic field of Kolya Sibirsky), and
going beyond what Helmholtz and Lord Kelvin had, towards
reaffirming of the Des Cartesian vortex physics. Not withstand-
ing the historical aspects and the missed opportunities, including
Heaviside’s “giant curled EM energy flow”, the stances of main-
stream science are scrutinized bellow.

3.1 Traditional Wave-Equation Framework

In the context of the Laplace’s homogenous (classical) wave
equation

CAW =02W /0t? 3)
its general solution has the form

Wk, t)=Wittr/v) , @)

where v represents the speed of propagation, including the lin-
ear combination thereof. As a matter of fact, (3) had actually

! The LWave is the traveling (and/or stationary) longitudinal counterpart
to the traveling (in modern terminology - transverse) electromagnetic
(TEM) wave. Using the terminology from Maxwell's original treatises, it
can be written as a longitudinal wave in the electromagnetic momentum
where the electromagnetic momentum is curl-free (or nearly so). Lang-
muir's electrostatic plasma wave is one concrete example of a LWave. A
brief account of the related historical =~ development is to be found at

http:/ / maxwellfluidcompression.blogspot.rs/
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been derived by pre-supposing that very same ‘oscillatory-
waving’ process.
By using the vector algebra, the identity for the Nabla (or

Laplace’s V2 ) operator on the left-hand side of (3) it can be writ-
ten as

VV-W)-Vx(VxW)|=0*W /3> . ®)

This was essentially exploited and varied in the early stage of
work of Prof. Meyl [1] towards formulation of the electromag-
netic equations which would encompass both transversal and
longitudinal waves propagation mechanism in vacuum, that is in
a medium without free charges. In doing so, essentially the first
and the second Maxwell’s equations are taken (VX E=—-dB/dt;
VxH=0D/dt; with j=0 in the latter one), by applying the
rotor operation on both, along the connection between electric
induction and electric field strength (B =puH ), and between the
magnetic induction and the magnetic field strength (D =¢E) to
arrive at the same form for the both electromagnetic field com-
ponents in form

[V(V-B)-Vx(VxE)|=0"E/0f* | 6)

[V(V-H)-Vx(VxH)|=0°H/3* | @)

in Variant I,

Another form, Variant II, has been derived from the so-called
Faraday law and its “dual’ form, respectively: E=vxB and
H=-vxD:

v [V(V-E)|-PVx (VxE)=*E/0* , ®)

v [V(V-H) |-V x (VxH) =*H/0t* . )

The general understanding is that the second term in left-
hand part is supposed to contribute to transverse propagating
waves, and the first term to the longitudinally propagating one.
The Variant II even predicts different velocities of the two. By
strictly sticking to the unconditional validity of the Maxwell’s
third & fourth equations, Prof. Bruhn [6] provided indications of
untenability for the related interpretations, and incorrectness of
certain derivations, ranging from the inability of these systems of
equation to be ‘satisfied” by the conventional plane-wave solu-
tion consisting from an out-going and an in-going wave (as
though this is the only possible wave-solution that meets such an
requirement), certain formal inadequacies of applying differen-
tiation rules leading to predefined inter-dependence of position
and time, as well as the paradoxical (?!) orthogonality of both
field vectors with direction of propagation, while one of them
should actually be collinear with it, if to propagate longitudinally
(related to Variant II), and finally the obvious disappearance of
the longitudinal component by the mere non- existence of either
electric or magnetic inductions, as

V-D=0; V-B=0

Besides intrinsic limitation of the classical wave equation in its
construction and the form of its solution, it involves an addi-
tional constraint - direct (implicit) relationship between the two
components of the vector fields, E and H. Moreover, these
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forms are produced in retrofit, assuming V-D=0 and V-B=0
under which apply the equations

AE=V(V-E)-Vx(VxE) ,

and AH=V(V-H)-Vx(VxH)

This very well illustrates insurmountable difficulties and inap-
propriateness of attempting to overcome the rigidity of a certain
theoretical framework, while still holding it ‘sacred’.

However, Atsukovsky’s critical analysis and amendment of
most of the fundamental flaws of Faraday, Maxwell, Heaviside
and Gibbs offer basis for overcoming many constraints in the
current electromagnetics formulation. First, it is the inherent
asymmetry in the first two equations, whereby the two fields are
generally different, so that in place of equality between the left-
and the right-hand side the ‘unilateral’ cause-effect relationship
applies, (expressions 1 and 2 In Table I). Although a systematic
approach might lead to a more accurate and compelling formula-
tion, presently even in the considered case of just going out from
the classical wave equations, Atsukovsky’s analysis and experi-
mental work (at least in the realm of electric induction, i.e. electric
field) expressed by (Item 3 in Table I) may fully justify (6) and (7),
Indeed, in case of the explicitly absent electric charge(s), p=0,

by taking the gradient part of (6) one gets
V(V-D)=—-ca(VD)/at , (10)

while, due to VV-=V -V +V xV x for the related part follows:
V(V-D)=—c1a(VD)/ 3t +Vx(VXD) . (1)

Moreover, because of presence of scalar divisions of induc-
tions and their propagation velocity vectors, by having, say u , in
place of ¢ in the above equations, notwithstanding inherent ob-
soleteness and irrelevance of the classically- relativistic transfor-
mations between two inertial systems used for arriving at (8) and
(9), different velocities of longitudinal and transversal waves
propagation could be somewhat supported. Again, the asymme-
try underlying the (consistent) derivation of these two equations
comes from the fact that, considering in terms of the implied Lor-
entzian force(s), in the two equations E=vxB and H=-vxD
velocities pertain to different aspects of particle charges - electric
in the first, and the magnetic in the second one, (The intricacies
related to the differentiation rules and the critical reference to in
[6] might rather have been addressed to the historical develop-
ment of electromagnetics, wherein the Hertz’'s formulation of
electrodynamics with wusing full instead of partial time-
derivatives have made the Maxwell’s equation invariant to the
classical Galilean transformations, based on which the Lorentz
transformations, L-force and STR become obsolete [10].)

3.2 Scalar and Vector Potentials Formalism

Although the traditional Maxwell’s equations expressed
through the classical wave equation do not allow for the scalar,
that is the longitudinal, waves in media without charges, and/or
in vacuo, it does not mean that in line with the commonly agreed
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upon decrease of the number of possible solutions with increase
of the number of constraints a rather specific, and/or peculiar
solutions would result. Indeed, that has turned out to be exactly
the case with purely longitudinal waves based on the so-called
force-free magnetic field, that is the magnetic vector potential
which curl is collinear with itself. Such a configuration and the
related current distribution has been derived [11], and is outlined
here as an example of the varieties of electromagnetic field in
overcoming the claims about the traditional Maxwell’s equations
regarding the unavailability of the scalar, that is longitudinal
electromagnetic waves therein.

Besides the four Maxwell’s equations, with j=0, i.e. 86 =0

in the area considered, but of form to induce a suitable A ,
VxE=-dB/dt, VxB=c2dE/dt, V-E=0, V-B=0. (12)

added are two equations which for magnetic vector potential:
VxA=2A and V-A=0 , (13)

In line with the force-free magnetic field discovered back in 1952
[12], the magnetic vector potential parallel to it has the form

A=Vx(Ou+AVx[Vxom)] , (14)

with u an unit-vector, and the potential ¢(r) represents a solu-

tion of the scalar differential (Helmholtz’s) equation

vZo+220=0 , (15)

where A is a constant.
The magnetic and electric fields (E, B) defined as B=
A cos(wt) and E = wA sin(ot) , with ® = Ac, do indeed satisfy
conventional Maxwell equations. The thus constructed electric
and magnetic fields are genuinely Maxwellian self- sustained,
‘non-Hertzian” longitudinal (and ‘scalar’ at least to the extent of
being derived from the scalar potential function) ‘oscillation” in
vacuo. The current density which, in accordance with the con-
ventional techniques, generates such a field then is j(r,?) =

J(rb)cos(a)t) , where J(rb) represents current concentrated at
position r = r, from the central axis of a torus form, on which

surface the E and B fields’ line of forces are situated, intertwin-
ing one ‘inside’ the other, with a limiting curve which is itself a
line of force.

It turns out that this particular solution of the traditional
Maxwell’s equations (along the corresponding field generation
current densities) provides a structure which falls very close to
the very Ether-substrate elements, that is its potentialitys in creat-
ing such dynamically more-or-less stabile structures, based on
conceptualization of which, and some additional features, the
very ‘colossal construction” of Maxwell can and has to be
amended, along the lines of Atsukovsky’s results and insights,
The missing features, or aspects, apparently are the compressibil-
ity and viscosity, as per [3], so that with reduced ideal features
these elementary structures become capable of mediating propa-
gation of electromagnetic disturbances of generalized form, in-
cluding both the transversal and longitudinal mechanisms.



96 Nedic: Longitudinal EM Waves

4. Implications for Wireless Transceivers

The first experimental proof of validity Maxwell’s equations
performed by Hertz by the end of 19t century actually was the
first arrangement that has been fully detached from the surface of
Earth. However, since the transmitter and receiver were in near
proximity of each other, it might have happened that besides the
targeted transverse waves present were also the longitudinal, i.e.
the scalar ones.

Interestingly, so far only vertically oriented dipole elements
on both the transmission and reception ends have beenexploited
in practice. However, if taking collinearly situated dipoles at the
transmitter and receiver sites, the situation can be opposite, espe-
cially in line with the “second (scalar) magnetic field” of Kolya
Sibirski, which more and more has been receiving recognition in
domain of electromagnetism of biological systems and differen-
tiation between para- and dia-magnetism mechanisms.

(N N

,,,,,,,,,,,,,,,,,, reduced null

E E

Figure 1, Comparison of conventional dipole transceiver an-
tennas positionings.

B B B ,J R
............. ._”_. j |,_i
Tx Rx—oprimal reduced null

Figure 2. Comparison of an alternative dipole transceiver an-
tennas positioning.

Indirect support for this could be the longitudinal electric
field demonstrated in [3] for the semi-conducting mediumes, as is
see-water. In the context of the vector magnetic potential formal-
ism, can be referred to work in [15], regarding the so-called
‘force-free” magnetic field (with 1/r drop in intensity, while in

detecting Hertzian, i.e. transverse radio waves there is 1/ r2 drop
in intensity), and the corresponding transceiver designs/patents
[13, 14], including those known as Rodin- coils and Mobius
strip/coil, whereby the Tesla’s transceiver system with the Tx-
secondary and Rx-primary planar-winded coils comes to think of
as radiating and radiation absorbing elements, in particular if
deformed into half-dome structures.

5. Conclusion

The main part of this paper has provided a wide and compel-
ling body of evidence on the feasibility of longitudinal electro-
magnetism within the classical Maxwellian formulation, as well
as in the context of its extensions. The ethero-dynamical support
for such extensions indicate that the magnetic vector potential,
usually considered as quantity useful only for analytical calcula-
tions, actually has a physical meaning as the measure of move-
ment of the etheric substrate. The existence of longitudinal, i.e.
scalar, electromagnetic waves has been indirectly supported by
some results of others. Some alternative dipole measurements
have been proposed in order to support, and in a way surpass,
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Tesla’s old ideas and assertions regarding energy efficient com-
munications.
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