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Abstract

There is a lot of chattering on the Internet abicegla waves, vacuum energy, scalar waves and so
on. Professor Meyl says he has a complete thegpgrienental evidence and apparatus on these
waves. In a theoretical paper Van Vlaenderen intted a generalization of classical
electrodynamics for the prediction of scalar fieftects. It is said the Monstein has demonstrated
the physical existence of such scalar waves. NAB&report seems to consider such waves as a
promising item to be studied. Some other papersagg in arXiv.

I've already showed that such waves are a consequarigeneralized” Maxwell fields which
simply mean space time analytic functions not kaiby the Lorenz gauge condition, but accepted
instead in a wide sense.

In this paper | remember my ideas on these wauggsther with my doubts about their physical
existence. In fact, the deduction of the scalarasaquations, together with their physical
interpretation, in my opinion demonstrates nothabgut the physical existence of scalar waves.

| discuss the experiment of Monstein, and suggesesother experiment.

Obviously I think that the lack of demonstrationtioé existence doesn’t mean the demonstration of
inexistence.



1-Forewords: scalar waves, Tesla waves and other things

There is a lot of chattering on the Internet abicegla waves, vacuum energy, scalar waves and so
on. Professor Meyl says he has a complete thedrgxperimental evidence and apparatus on these
waves. In a theoretical paper Van Vlaenderen [2pduced a generalization of classical
electrodynamics for the prediction of scalar fieftects. It is said the Monstein and Wesley [3]
have_demonstratetie physical existence of such scalar waves. NAS#report [4] seems to
consider such waves as a promising item to beestu@ome other papers appeared in arXiv on this
issue [5], [6], [7].

I've already showed [8] that such waves are a apnsgce of “generalized” Maxwell fields which
simply mean space time analytic functions not kaiby the Lorenz gauge condition, but accepted
instead in a wide sense. At the same time fronphysical point of view this has questionable and
"strange" consequences, ie possibly charges amnentsiin empty space (as if empty space behaves
like a plasma).

In this paper | try to present my ideas on theseesghowever limited to the electrical ones),
together with my doubts about their physical exisee Obviously | think that the lack of
demonstration of the existence doesn’'t mean theodstration of inexistence.

This work is organized as follows.

Paragraph 2 summarizes how “generalized Maxwelhggps” predict electromagnetic scalar
waves.

In Paragraph 3 | show the equations pertinenteéaadiation by a metal sphere and discusses some
physical peculiarities of these equations.

In Paragraph 4 | briefly remember the Monstein expent.

Paragraph 5 discusses what is true amazing redlitys phenomenon that is a wave of

longitudinal electric field £, wave) and a wave of charge \Wave) exanging energy in free space.
Paragraph 6 proposes a replica of the Monsteinrerpet in anechoic chamber.

Appendices 1 and 2 are dedicated to some borirgledibons.

In Appendix 3 | summarize my thoughts on this tdggicalar waves) over the years.

In Appendix 4 | show that these (hypothetical) acalaves transmitted by a metal sphere are no
more that a sub case of electromagnetic wavesqieedby the generalized Maxwell equations.
Note that in most cases | express my ideas witlatinguage of Clifford algebra applied to
electromagnetic and analytic functions. (For a ge@ént resumeé on this issue, see [8]).

However | will translate the main results in th@als3D vector calculus.

2-Scalar waves and gener alized Maxwell equations

| refer here to a complex Clifford algebra based @pj, T. For details and symbols refer to [8].

| assume for Maxwell equations the analyticity itwede sense”.

In conditions of maximum generality the analytiaitynditiond*F = 0 applied to a 8 components
F results in terms which are afiterpretable in electromagnetic sense.

The resolution of these equations may seem a ratimplicated problem, it is already difficult to
solve the Maxwell equations without currents oldisederived from charges and currents that
generate them. In fact, paradoxically, the oppasiteue: that is easy to produce solutions in
abundance in fully automatic mode. How? The prerndds, that if any "thing is harmonic
(00*A = 0), then 04 is analytico*(dA) = 0.

So the thin@4 , if harmonic, can be anything: a scajdk, t), or ¢ (x, y, z,t), a thing_with indices,
such thae‘(@t=¥2) which, if w = k, is harmonic, and so on. To be relativistic, ycayrtake the
"thing" A as a four vector, or you may define it as a paat four vector.



We can say that playing the role of potential, “generalized potafitof the field, no longer
obeying the Lorenz gauge condition but the monefide" condition:

R L L L
DA=<ax2+ay2+azz—aT2>A=0 A =0

All which follows is automatic.

Differentiating, we get a field# = dA that provides a structure of electric fields, metgnfields,
charges and currents, interpreted every time, drwsatisfies the Maxwell equations in the sense
that these currents generate these fields accordilizaxwell's equations.

(At least this formally. It should of course be rpéysical condition, which make physically
acceptable those current and those fields).

We can say that these currents generate these &ietabrding to Maxwell's equations , but at this
point would be equally justified in saying thatdbdields generate the current ... and then in
general we tend to say that those fields and cte@e self-sustaining

| think it is important to note that these "geneied" equations to 8 components are in a certain
sense not differerftom the usual Maxwell equations. Are the usuakiell's equations and more
precisely are the usual Maxwell equations in tresence of charges and currefitise only (..... SO
to speak) difference is that the charges and cigtbat appear in the equations are no longer
assignedautside (and then they will derive these fields), appear automatically as part of the
solution.

In other words, the electromagnetic fieljsd that the equations provide are the fields thaewer
(are) drawn from the usual Maxwell equations inghesence of charges and currents if you were
able to generate this distributions of chargesamtents.

So we must consider from time to time if charges eurrents correspond to physically realizable
situations. That is what happens with these “sdalagitudinal waves”.

Just to start with an example, take in generalysipghl quantity:

The analyticity condition for it leads to

U, dU, 6U3+6U4_0
ox dy 0z Ot

. U, auU,
i —+— =0
dx  dy
_ oU; U,
J ox oz
. mu+am__0
ox or
- oU; U, _
Y ay 0z
ou, au,
iT ———==0
! Jdy Ot
, U, 0U,
T oz or 0

We can see for example thatif = 0, these conditions_requitkat(U;, U,, U;) are independent

of time. For the remaining componelits, U,, U;) we can see that ... they mean the cancellation of
the rotor and divergence for the conjugdie, —U,, —U;).



(Note that this immediately generalizes what hapgen2D analytic functions).
In the general case the equations mean, for thegate(U,, —U,, —U;, —U,), puttingv =
(Ull_UZJ _U3) andv4 = _U4

rot v=0
., 0y
divv+——=0
ot
ov
E+gradv4=0

ie the equations of motion of a irrotational, coegsible fluid in 3 dimensions (ib, = 0, even
stationary).

Let's go now to the electromagnetic situation.
If we introduce a quantity electromagnetic field [8]:
F = (E, +iE, + jE, — TH,) + Tji(H, + iH, + jH, + TE;)
the analyticity off means
0°F =0
ie:
g 0 .0 d . . g . .
<a+ l@+]£+ TE) [(Ey + iE, + jE, — TH,) + Tji(H, + iH, + jH, + TE;)| = 0
Developing and then separating the "partg’; 1, etc, we have 8 scalar equations:
0E, O0E, 0E, OH,
dx  dy 0z ot
0E, N 0E, N 0H, _ 0E; _ 0
Jdy  Ox Jdt 0z
J etc.

i

With 6 components we have Maxwell's equations iptgrapace. With non-zeid, andE;, other
terms appear, related to density of electric angmafic charges and currents.

You can see that the terH) is enough to give Maxwell's equations with charges currents.
Consider for example the first equation written.Juhg on as usual to the conjugeﬁ@ —iE, -

JE, + TH;) and then placing = —% we see that it looks like:
divE = p

In this particular situation we are facing now, #tectromagnetic field is only “electric” and
reduces t& = (E, + iEy, + jE, — TH,).

For the conjugatéE, — iE, — jE, + TH,) puttingE = (E,, —E,, —E,), we have the “generalized”
Maxwell equations:
rotE =0
. 0H,
divE+——=0
ot

-

| O
kE + gradH,; =0

Note that instead of taking the conjugate compaemt alternative deduction with Clifford algebra
is possible (see Appendices 1, 2).
Let’s go now to this particular case, ie (hypotbat scalar waves radiated by a metal sphere.



3-Discussion

Deduce the (hypothetical) scalar waves radiated imgtal sphere as generalized Maxwell field (ie:
an analytic function I'll namé&).
Refer [8] to the Cauchy Riemann operaldiin spherical coordinates

=224 r+Ta
r ar Jt
where of course = x + iy + jz.

Taked = %sin (kr — wt), harmonic, and st = d® as analytic. We get:

U= acD—Z * 0P TOCD
r or Jt
% _ k t L k t
ar—rcos(r wt) 7ﬂzsm(r wt)
0  w " .
Py rcos(r wt)

*

z" k 1 W
U=09 = 7(; cos(kr — wt) — —Zsin (kr — wt)) + T?cos(kr — wt)

z U

We can directly check thatU = -— s F U+ T— = 0.
We get step by step:
z ou k k? 2 k
= ——cos(kr — wt) — —sin(kr — wt) + = sin(kr — wt) — —cos(kr — wt)
ror r? . ) r " r3 r?
z
+ Tw— (——cos(kr — wt) — =sin(kr — wt)
T T
and then:

ouU z" kw z* w?
i T—Tsm(kr —wt) + T_r_ cos(kr — wt) + —sm(kr — wt)

We need alsd'™ zZ_ 2—
' '

2y =2 E costier — wt) -~ sin (for — wt
| = —r(rcos(r wt) rzsm(r wt))
so finally:
k Kz 2 k
0*'U = ——cos(kr — wt) — —sin(kr — wt) + —<sin(kr — wt) — — cos(kr — wt)
r2 r r3 r2
z* 1 k Z'kw
+ Tw—(——cos(kr — wt) — =sin(kr — wt) + T ——sin(kr — wt)
T T Tr r r
A w? 2 k 1
+ T ——cos(kr — wt) + —sin(kr — wt) + = (= cos(kr — wt) — — sin (kr
rr Tr rr r
— wt))
*U=0  QED
This field is radiated by a sphere of radRus
What do | mean?
The equipotential surfaces of this field are sptarsurfaces. The spherical surface at R has a

potential® = %sin (kR — wt).



Suppose it constructed of metal and connectedavtbtentiakb = %Sin (kR — wt).

We can say, as Maxwell said (Maxwell [9] Chap. Alheory of electric images and electric
inversion”, obviously modified for the present cinastances):

“So if we keep the metallic shell in connectionhwitis potentiatd = %Sin (kR — wt), outside it

will remain the same as before. For the surfacthefsphere still remains at the same potential as
before, and no changes has be made in the exteeotrification”.

So we may assume that the spherical antenna wigémial @ = %sin (kR — wt) is the origin of

the (analytic) scalar field = Z;(é cos(kr — wt) — Tizsin (kr — wt)) + T%cos(kr — wt).
What is a such field?

Summarize.

We have shown that the field = 27(5 cos(kr — wt) — rizsin (kr — wt)) + T%cos(kr — wt) is
analytic. Then we have shown that the conjugatgtiee equations

( rotE = 0
| div + 2 _
(1) Rt T

0E
e + gradH; =0

From the conjugatéU)* the explicit expression fdf is:
- A k 1 .
(2) E= r(; cos(kr — wt) — 3 Sin (kr — wt))

wheref is the unit vectof alongr.
The explicit expression fdi, is:

3) H, = —gcos(kr — wt)

If we take for granted that the meaningia)i?l? is p, which means the Gauss theorem, from

divE + a;i’ = 0 we deduce that the medium exhibits a ch@rge—%.
0H;

-

In the same time if we interpret the te%%as a currentie —Z—f = J (as usual, and in proper units),
we get from (1)

(5) j= gradH,

d ,0H;

ot 61)20’ SO

But H, is harmonic, being a part of an analytic functiwhjch mean¥(VH,) —
we get from (4), (5):

6) divi+ 2 =0
WItar T



which is the conservation of charge.

You can compare now with what is asserted in @], [B], [6], [7]. Some (or many) results
coincides, even if with different approach andiptetations. For example, (2) coincides with
Monstein Wesley [3], formula (5). Equations (1)remde with Van Vlaenderen [2], (18), (19), (20)
in free space-{H, being the Van Vlaenderey).

4-Experimental verification
Of course a place in which we have a longitudihedteic field together with an oscillating charge

seems to heas Monstein and Wesley say, “a condenser” [3jvéler we are accustomed to think
in term of Maxwell displacement current, and natlacwaves.

G0

In [3] the Authors say:
“It is well known that energy can be transmitteohfrone plate of a parallel plate condenser to

the other. Thus, it is trivially obvious that engrg transmitted in the direction of an electEic

field across the condenser. Since normally theeplate much closer than a wavelength apart, this
is usually assumed to be no proof of longitudinatodynamic waves. Yet the

theory presented above is quite independent dfiteeof the wavelength; so the flow of

energy across an ordinary condenser does, indactpnstrate the existence of longitudinal
electrodynamic waves. One of us (Monstein) extertdedlistance between two parallel plates

of a parallel plate condenser from near to mora thaavelength and continued to register

a flow of energy from one plate to the other, gseexed from the theory for longitudinal
electrodynamic waves”.

A “demonstration of the longitudinality of the olpged waves” then follows.

But a doubt arises, ie have we made up nothing tharea big capacitor?

N
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To be sure, we must go over, to the true amazialiyef this phenomenon.



5-The sound of space

What is the true amazing reality of this phenoménon
It is shown by the simple generalized Maxwell egpreg (onlyE, # 0, H,; # 0):

JE, O0H;
=0
0z + dct
0H, O0E,
0z + dct

Compare with some other system which gives risgaMes and/or oscillations, example a
transmission line, sound [10] etc.

6v+L6i_0
dz ot
6i+66v _0
0z ot

6u+6p _0
Podz " ot
,0p ou

c £+poa=0

In any cases equations are two coupled first-ovd#inary differential equations, which may be
solved simultaneously to fing i or E,, H; or p, u.

In any case to the second-order they give the wauation

In any case the energy carried by the wave conbextk and forth between potential energy and
kinetic energy.

Sound is a good example of such a longitudinal wave

Matter in the medium is periodically displaced bgoaind wave, and thus oscillates.

The air molecules are pushed back and forth irsdéimee direction that the wave propagates.

The wave causes the air molecules to move horiltpnéd the same time they are being stretched
and compressed. This allows you to see the zonesngpression and rarefaction (stretching) that
are steadily progressing to the right.

\AAAZAZ AL/

The energy carried by the sound wave converts Badkorth between the potential energy of the
extra compression of the air (in case of longitatimaves) and the kinetic energy of the

oscillations of the molecules.
Coming back to our electromagnetic case, a simedtas solution of the above mentioned

differential equations is (check):

aEZ aHT
0z + dct - . _ w
0H, OE, _ - E,=sin(kz—-wt); H;=sin(kz—-—wt); k= -

=0

0z + dct



(See also [8], Exercise 5).
If we take for granted that the meaningia)i?l? is p, which means the Gauss theorem, from

divE + aali’ = 0 we deduce that the medium exhibits a charge— a;’. So, summing up, we have
two waves, a wave of longitudinal electric field(wave) and a wave of charge (vave):

{EZ = sin(kz — wt)
p = kcos(kz — wt)

Zeroes of electric field correspond to maxima (@mima) of charge. The electric fiekl, goes (as
expected) from positive to negativep.

— - D - = — —

— > — > — —> — —>
Longitudinal field E, *+— —» +— —» 4+— — <+ —>

— — — > — —> — —>
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More, the relation that follows
1 .
(E,)? +ﬁp2 = sin®p + cos?p = const = 1

tells us (in due units) that the energy carriedh®ywave is constant, changing from “potential” to
“kinetic” and vice versa.

Note also that th&, andp waves we are facing now are not attended by amnaie field
Summarizing, we see a very peculiar phenomenon.

The situation is completely different from what paps between plates of a parallel plate
condenser, despite to what Monstein says [3] ie:

“the flow of energy across an ordinary condense@sdm fact, demonstrate the existence of
longitudinal electrodynamic waves”.

This is not true.

Despite the appearance, the presence of the Eéa&md%) means “displacement current”,

doesn’t mean “longitudinal wave”.
What do | mean?

Consider that, as we have noted,Elge(andf;i:) waves are not attended by any magnetic field

Conversely (Tamm, [11]):

“In other words, we shall assume that in the magmespecthe displacement currengse
equivalent to the conduction currentsinduce a magnetic field according to the same lasvghe
conduction currents do




Also says Tamm:

“We shall note in conclusion that from a modernapeint (unlike the original notions of J.
Maxwell who was the first to establish the existen€displacement currents and who gave them
this nameonduction current®n one hand andisplacement current® a vacuum on the other,
notwithstanding the similarity of their names, ar@ssencabsolutely different physical concepts
Theironly common feature is that they induce a magnetid firelan identical manner (omissis).
The most significant distinction is that conductmnrents correspond to the motion of electric
charges whereas a “pure” displacement currandisplacement current in a vacuum — corresponds
only to a change in the intensity of the electietdfand is not attended by any motion of electric
chargesor other particles of a substance”.

(The italic is in the Tamm book).

If we think about, the situation is quite clear eTdifference is the current flowing through the
capacitor and the circui€onsider a sphere with varying potenteaé %sinwt. When the potential

changes (ex. with respect to the earth) charges gousomewhere, or must came from somewhere.
In figure | show a growing potential. Charge corfresm the left. No chargat all flows between
the two spheres, but only displacement current.

Conservation of Charge here

+ Current flow
and CHARGE flow

/1777

In other words, in order to assure the conservaifarnarge, a current must flow.
In figure the current which assures the chargeeamasion is depicted in red.

Consider now the supposed scalar field we prewodsscribed, and a sphere with varying
potential® « %sinwt. When the potential changes (ex. with respedtecetarth) charges again
must go somewhere, or must came from somewhere.



In figure | show a growing potential.

Again in order to assure the conservation of chaagrirrent must flow.

The current which assures the charge conservatidapicted in red.

Charge comes from the right. Charftgv in empty space and com&em space.

All this could appear quite strange, but is what e¢lgquations describe ( ...... if it exists).

Conservation of Charge here

N

AY
Y
\
’
\
/ 4 \
g \
4 \
l
. + _
1
\
\
\
\ B
\ : -
/
4 — —
.
N ,/

~— -=" Current flow
and CHARGE flow

So in my opinion we must avoid experiments invajvahosed circuits, but we have only to
consider spheres or parallel plates in free sphwe very indicative tests (with spheres or witt f
plates) would be the absence of magnetic fieldthadack of closed circuits. Another crucial test
would be not only the presence of longitudinal $iré forceE,, but also waves of electric charge

between transmitter and receiver.




It is not so easy to have a sphere both in freeesrad with varying potentiab o« %sinwt.

It is quite easy to avoid ground connection, we reatize an experiment so to say “airborne”, ie
transmitter supplied by a battery and insulatechfgyound.

The same for receiver.

But the doubt remains, if electric charge is exgfeahwith transmitter, not with space.

CHARGE flow
TX - >

/7777

A very convincing experiment would be measure laotiave of longitudinal electric field:(

wave) and a wave of charge \ave) exanging energy in free space, and posséify- sustaining.
This “oscillation of space” could be very difficuti realize (admitted that it were possible) but
would be of course very convincing. Thesally would be a new phenomenon, a new astorgshin
phenomenon. Oscillations should be sustained &tdxods by appropriate boundary conditions (not
a metallic surface, which doesn't reflect the eegicularE field).




Of course, Monstein and Wesley [12] say:

“Since the project was a 'side effect’ of our dalygineering work, there was and is no regular
budget available for further detailed investigasiof...) Unfortunately, it was not possible to use a
controlled environment in the form of an outdootesma range. (....)The character of the waves
was demonstrated to be longitudinal by introdu@rmplarizer between sender and receiving power
meter. (....) We also know that further investigai@me necessary, and we hope that other, better
situated investigators will improve the experimésttup and will repeat our observations”.

| agree that further investigations are necessary.

6- Replica of the Monstein experiment in a controlled environment

Of course, the experiment | mentioned earlier abpbly a difficult experiment.

More, as | said in Paragraph 1, unfortunately ftbmphysical point of view we are faced with
strange consequences, ie we must justify chargksw@anents in empty space (as if empty space
behaves like a plasma).

We first examine how to overcome these conceptffaddties.

Wanting a) to believe in longitudinal waves, bptee a physical interpretation and c) avoid the
"plasma”, | think we are faced with two alternatimterpretations, both very questionable indeed.

Alternative 1):

(- %) is NOT electric charge. It's a source (or sink)inés of force oft , which do not

corresponds to electric charge. But then what®, ks the formuldivE = —% says ........ simply

a point in whichdivE is non-zero.

OH

(- a;) obeys a conservation law, as the formulas say.

(Besides, this would pair with the other "stranggt that his “current” is a strange current, does
NOT generate the magnetic field).

This, | believe, is tantamount to a modificationGduss' law as hypothesized by some authors such
as Van Vlaenderen. Also, | think, re-awaken cerid@as of Faraday about lines of force with
respect to charges.

What propagates are ..... compressions and rarefigabiif —

“plasma”.
Alternative 2):

the electric charges never exist as physical eridiiycharges are, in a vacuum, points with

divE = —% different from zero. l.e. the chargdsn’t a physical entity, it is precisely (- a;T).

The Gauss law continues to hold. The existencegraxpntal, of electric charge (ie electron) would
correspond to a region free of singularities whgch source of lines of force.
What propagates, again, are compressions anccticefs of(— aH’). No more the need to have

at
“plasma”.
After all, strange as it may seem, Einstein hatedelectrons as singularities and said: "l willerev
stop until I'll able to demonstrate the presenca ofgion of space WITHOUT SINGULARITIES,
and on which the surface integraldﬂ;ﬁ IS not zero”.
Anyway, do we have some experiment that can priogexistence ofivE waves in vacuum,
independent of whativE meansand without using a difficult experiment whicimentioned
earlier?
Yes we have (I think).

a;,). No more the need to have




To illustrate my idea, | resort to an elegant argahwith which Sommerfeld [13] demonstrates the
impossibility of the existence of longitudinal wavie a vacuum.

So says Sommerfeld ([13], pag. 34, with slightlydified symbols):

“We now turn to equation:

0% 0% 0% 9%\,
(a) <ax2 toitaa” aT2>E =0
with the auxiliary condition already made use of
(b) divE =0

We seek, in particular, solutions of (a) which ardependent of andz. For purely periodic time
dependence these represent monochromatic planeswaveh advance along theaxis. We shall
show that they are necessarily transverse. In dethe assumed independence @indz the
function Eq.(b) reduces to
0E, 0
ox
Equation(a) yields accordingly:

E, would thus be a linear function of t, which isansistent with the periodic dependence on t.
HenceE, = 0".
Now reverse the reasoning. Suppose we can shaxacurum, the existence of@gitudinalwave
E, = sin(kx — wt), solution of Eq.4) independent of andz.
Equation(b) no more holds, but instead:
0E,
—— = kcos(kx — wt)
. 0x
HencedivE is is not zero, it's equal ®omething

So finally the existence of a longitudinal planeve&, = sin(kx — wt) indirectly shows
(independent of whativE mean}that
-surely there islivE # 0 in vacuum

-surely there arevaves oflivE which advance along theaxis.
But do we have some experiment that can provexiséeace of a longitudinal travelling wave
E, = sin(kx — wt)? | try to propose some tentative hypotheses{gaes).

.....




The experiment | propose is practically a Monstiperiment replica, in controlled environment
(anechoic chamber). The clue of experiment is Wit name, in radar technique, “lobing”.

The ground, instead of to be avoided, should hefleation coefficient 1.

The lobing ie interference in the receiving anteassures that the wave, both the direct and
reflected ray, has a phase shift depending of #tie length ie assures a space dependépee
sin(kx — wt)

This is of course only a preliminary definitiontbe experimental configuration.

All parameters must be defined to ensure a vaaetyrcumstances.

Some examples.

We need to prevent other elements involved inrdiesimission - reception, other than spheres.
For example, transmitter and receiver must be pngh@onnected to the two spheres by means of
coaxial cables with the shield connected to grodinds in order to avoid, as much as possible, they
act as antennas.

You must put some device to verify that the fiedruly longitudinal.

You have to size the parameters (in particulaptingsical dimensions and frequency used) to
ensure that the transmission takes place in fat &ied not in near field. Should be avoided a near
field coupling that could lead to erroneous intetations.

Must be measured with certainty and precision "maliof lobing. Et cetera.

7-Conclusion

The deduction I've made here for the scalar wagesi#ons, together with its physical
interpretation, in my opinion demonstrates nothabgut the physical existence of scalar waves.
The same holds for other works on this issue.

Much more work is needed.

Decisive would be an experiment in which a resoaaseneasured, in free space, sustained at both
ends by appropriate boundary conditions.

However, this is probably difficult, or perhaps ioggible. A possible alternative is a replica of the
Monstein experiment in anechoic chamber.
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Appendix 1

As | have pointed out in [14], the analyticity Bfcan be written:
F =0

where:
F=Fi

who has the physical componentﬁ)ﬁ.

They andz components (antdlcomponents if any) are not the same a5, ibut the same with
change of sign ie the conjugate components.

(Really instead of, H we must have “time-like bivectors” in Space Timigdbra (Hestenes, [15]),

so we should consideFi T , not Fi , but for the present scopé is enough).
Write also:

F=0

Qy

where:

Qy

= 10"

It is now immediate and very smart frahh = 0 to derive the “generalized” Maxwell's equations
with div and rot.

Explicitly dF =0 gives:

5—(6A+6A+ak+af)
“\ox' Ty Ta" T ar
F=E-TH,

we get
((iz b R)E+ 2 = divE + (iR)rotE + 57 = 0
4 ox dy’ 0z 0t 0t
0E
L gradH; + Fri 0

and by separating indices 1 afifi) in the first equation, finally we have:



rotE =0

- O0H;
divE + =0
ot

|0
kE + gradH,; =0
QED.

Appendix 2

In this Appendix we deduce the 3D vector expreseion
1) fields as a function of the potentials;
2) generalized Maxwell equations.

LetA = (A, + iA, + jA; — To) (this gives only electric charges. For magnetiespma furtheij
term is needed).
In ref. [8], [14] it is showed that the “imaginary’j, T are no more that the bivectdjsik iT

formed byi j k T, the anticommuting unit vectors of the spacetinith gignature (+++-).
. . N a .9 .d F] 20 A
SOA = (A +idy +jAs —Te) = (A~ Tp),andd = - —i-—j - T = (3+=7)t.

This allows to writedA in this way:

Developing with the property
Gb=ad-b+dAb=a-b+ (ijk)dxb

we getdA = divd + (ijk)rot4 and then:

L . P ",
0A = divA + Tji(rotA)T — 0 T — ET + F
Write the first membeFiT = [(E — TH,) + TjiH|T and by comparing we get
(L, 04
E=-—-dp
H=rotd
- 0p
H; =divA + e

These are the usual expressions of fields as aidunaf the potentials, plus an extra — teim
The Lorenz gaugdiv/f + Z—‘f = 0 makesH, to disappear.

Now consider that il is harmonic§d*A = d*0A = 0), then dA is analyticd*(dA) = 0.
We may rewrite 4 is harmonic” in this way:

0°04=1(3+--7)(3+-T)(A-Tp) =0

T
which shows thaFiT is analytic.



But FiT = [(E — TH,) + TjiH|T so we can develoﬁf(5 + %T‘) [(E — TH,) + TjiH]T=0
obtaining the condition:

- a A - A~ —
(a + ET) [(E —TH,) + TjiH]

- ~ = > A — ~ — a ~ = a
= divE + (ifk)rotE — aTH, — Tji(divH + (ifk)rotH ) + 5. TE +—_H;
o . -
—TTjiH =0
+ 37 Ji

Separating by parts we get:

( tE oH
rotE = ——
0t

-

tﬁ—aE+5H
<T'0 _6r T

divk = -2
th = ot
\  divH=0

These are the usual Maxwell equations, but the térigives rise to charges and currents.
Last it's easy to verify what was asserted, i€ & (E, + (E, + jE, — TH;) + Tji(H, + iH, +
JH;) is analytic, taking the conjugate components waiolkdhe Maxwell equations.

We may reverse, starting fromT = [(E — TH,) + TjiH|T analytic. Write explicitly the physical
components:

FiT = [(iEy + JE, + kE, — TH,) + Tji(iH, + jH, + kH,)|T
Rewrite as
FiT = [(Ex — iEy — jE, + TH,) + Tji(H, — iH, — jH,)|iT

which shows thaF = (E, — iE, — jE, + TH,) + Tji(H, — iH,, — jH,) is analytic, QED.

Appendix 3

In this appendix | summarize my thoughts on thisd@ver the years.

If | remember correctly, my first contact with geakzed Maxwell's equations, and possible
charges and currents in the vacuum, was in the ‘80.

At that time | was very concerned (among otherggjron Clifford algebra and its possible impact
on mathematics, electromagnetism and quantum mesh&mfortunately (or fortunately) | was
not aware of the work of Hestenes, and even th& wbboran and colleagues at Cambridge. For
this reason | was tinkering with my own notationsl gymbols (which | still use).

| was very impressed to find that the Maxwell egurag in vacuum coincide with the Cauchy
Riemann conditions or with the analyticity of areevnumbel to 6 components.

The analytic fieldf could be constructed using the derivative of a-imctor. Rather, staying in
the field of pure and simple mathematics, an ewvenberF can be obtained from the derivative of
another even number, but this generally givestasnF with 8 components.



| noticed that the special case of reduction toGgonents was produced by the Lorenz condition. |
noticed that an additional component, which at tima¢ gave him the name, would have

produced densities of charges and currents in va@nd, more, obeying the continuity equation.

| was very surprised (find an exclamation pointin notes at the time), but obviously | thought

that they should not give any credit at all, aglas there had been experimental confirmation.
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In later years | came across an endless seriggeattalized” electromagnetic fields ie, with
possible charges and currents in the vacuum ($ge [8
Also gradually changed my notation for the fiéld
| do not remember well because | decided the mwtdti= (E, + (E), + jE, — TH,) + Tji(H, +
iH, + jH, + TE;) with those symbols and signs iy, E;, but this was probably the reason (or
even this one): | was thinking about Maxwell's e@ures (with 8 components) in comparison with
the Dirac equation.
In the case of neutrino correspondence led Rgl, ¥,, Y3, ¥,) to compare with the 8 components
electromagnetic field written in this way [8]:

F = (E. +jE) + Tji(He + jH,)

E, = E, + iE,
E, = E, + iE,
H, = H, + iH,

H, = H, + iH,



The fieldF, fully developed, leads 8 = (E, + (E;, + jE, — TH;) + Tji(H, + iH, + jH, + TE;)
From that moment on | was left with this notation.

The article by Van Vlaenderen.

| had available (I speak of 2003, 2004) a versibvian Vlaenderen article, and there was a long
email exchange with Alberto Bicci. | recovered & fieagments remaining from my old computer,
but unfortunately I lost almost everything.

In these discussions, | remember only in part, reber that Alberto asked “but who the helHd
and what is its physical meaning?”. Then we disedsdready on the gauge transformations, of
which he was objections.

For my part, | remember that all things ended thiesaid “well, here's another guy that talks about
it, and that also says he knew almost everythingam the Poynting vector is written, energy and
so on. | do not venture to give an opinion and hdowant”.

Precisely here the reason (apart from laziness).

| said: the Clifford algebra gives me so simply afehrly the possible existence of a complete
field not to 6 but 8 components, with two additiboeamponentsi, andE,.

Their effect is obvious: electric and magnetic gearand currents in a vacuum, scalar waves and so
on.

I'm happy and it's enough.

However electromagnetism taught me that you hayeitan place the physical dimensions, and
particularly in the energy relations quantitiestsasB, = uH,, D, = €E, are involved.

| have no idea if and how they are now definedahdt are the valugs ¢ to be introduced.

| need experimental data. It is useless to putanettoduce new symbols if | did not experimental
evidence.

So, | repeat, for me things ended there.

The Monstein paper.

At one point | came across on the Internet in Meinspaper.

| said, “very interesting: there's a guy, Monst&whjch tells me that he took two balls, has removed
up to 1 km and with a polarizer he has verifiedgRistence and transmission of scalar waves”.
But perhaps he has created a large capacitor?

Quickly I wrote to Monstein and told him with mageacefully as possible some of my doubts.
However in the end my doubts remained.

In conclusion, after all this | had concluded: “Tdwalar waves are a physical phenomenon that is,
or would be, really fascinating. But, until provetherwise, my impression is that scalar waves are
a hoax”.

The NASA report [4] prompted me to revisit the |dbj

Quote.

“Scalar waves is the name of a phenomena assoasdgdally with the research of Dr. Nikola
Tesla and other pioneering researchers of advagleettic topics. Research into and the
recognition of the importance of scalar waves s s@nificantly growing worldwide”. (!!)

More:

“The traditional teaching on electric waves is atifjuontransverseelectric waves in which the
wave vibration is transverse to the direction of@/aropagation. However, contemporary
experimenters have found it possible to reprodoeaemarkable experiments and results
described by Dr. Nikola Tesla more than a centgky @nlongitudinal electric waves (in which

the wave vibration is in the same direction as wanapagation, provided the experimental
apparatus is built exactly according to the pritegghat Tesla described)”. (1!!)

So, | said to myself, it's time to decide if thelty exist or not scalar waves.



Appendix 4

The generalized Maxwell equations in spherical dimates have the rich variety of solutions [8]:
([ F = Ui — T]'l+1§l/J{ni)ei“’0t

Fy = (P20 T + PP Tji)e "

F3 = (Tji+1 ;w,’"T — Tijp)eiwot

- Z - - —7
P = (it + T;l/)i”]ml)e oot

Herez = x + iy + jz, thej;, j;+, are the spherical Bessel functignghe same solutions holds for
then;, n;,, instead ofj;, j;,+1) and thep;™* are the angular part of the spherical monogenics

¥t =16, ).

All solutions are normalized t© = k = 1. (Refer to [8] for details).

Compare tdJ with the same normalizatian = k = 1:

*

U—Z ! t L t +T1 t
_r(rCOS(T ) rzsm(r ) rcos(r )

Of course, bein@ a very simple spherical symmetric analytic funetit must be deduced as a
sub-case.

Try to demonstrate it.

For maximum spherical symmetry= 0 they;" reduces to 1 and:

] ] sinr
i = Jor) = —
] ) sinr cosr
Jir =1 = (7 ——)
Substituting, we get the four analytic fields:
( F (sinr (sinr cosr) z* Tiyeiwot
= - - —Ti)e
1 r r? r’r
B = (z* (sinr B cosr) N sinr Ti)eiwot
) 2 r o r? r r
= ((sinr B cosr) z" 7 sinr)e_iwot
3 r? r’r r
sinr z* sinr cosr ot
(Fa = (— - r—z__)Tl)e 0

Developing theeTi®ot in F, andF; we get

z* (sinrcost cosrcost sinrcost _~  z* /sinrsint cosrsint\  sinr
F2=—< > - >+ Tl+—( T — )l— Tsint
T T T T T T T T
sinrcost cosrcost\ z* _sinrcost sinrsint cosrsint\ z* sinr
3=< T — )—— i —( > — )—l—T—SlTlt
T T T T T T T T

If you want, these are exotic “scalar waves” ielgiafields F = (E, + (E, + jE, — TH;) +
Tji(Hy + iH, + jH, + TE;) with termsH, andE; giving rise to electric and magnetic charges and
currents.



Who is(F, + F3)? With (F, + F3;) magnetic charge disappear and we have anothdc égcalar
field”:

1 (F, + F,) = (sinrcost cosrcost) z* sinrsint
2520 3T r? r r r
which is a radial standinglectric wave, together with a teti) giving rise to a charge = — a;’.

But we need a travellinfgadiated) wave/ = 27(% cos(r—t) — rizsin (r—t)+ T%cos(r —t).
Let’s start from scratch taking the correspondimgy fanalytic solutions with the;, n,;, ; instead of
Jur Jie1:
CcCoSr
no(r) = ———
T

cosr sinr

nl(r) = - rz r

We obtain four analytic fields | nanmd andN,, N5, N,.
Example look herd&/s:

cosrcost sinrcost\ z* _cosrcost cosrsint sinrsint\ z* cosr
N3=—< + >7+T1 +( + )7L+T75mt

T2 T r2 T

Compute now:

sinrcost cosrcost\ z* _sinrcost sinrsint cosrsint\ z* sinr
3=( 3 - )——Tl —( > — )—l—T—smt
T T T T T T T T
) cosrcost sinrcost\ z" cosrcost cosrsint sinrsint\ z* _CoST
N3l=—( > + )—l— —( 5 + >—+Tl—SlTlt
T T T T T T T T

Now we need

sin(r — t) = sinrcost — cosrsint
cos(r — t) = cosrcost + sinrsint

and after boring calculations we get

T2 T r T r 2
sin(r —t)_z*
—_—)—

r T

sin(r —t cos(r —t)\ z* cos(r—t sin(r—t cos(r —t
%+Nﬁ:< (r—1) cos( v pOS(r=t) | sin(r—t) costr—1)

This finally is a travelling wave, with the desirmim( -

Unfortunately we have also a telip giving rise to a magnetic charge.
But performing the same trick witfy, andN, we get:

sin(r—t) _ cos(r—t)) z_* T cos (r—t)

T2 T T

z* (sinrcost cosrcost sinrcost _  z* /sinrsint cosrsint\  sinr
F2=—< > - >+ Tl+—< 3 - )l— Tsint
T T T T T T T T
~ z" (cosrcost sinrcost\  cosrcost z* (cosrsint  sinrsint cosr
—N2l=—( 5 + )l— ——( — + )— Tisint
T T r T T r r



and:

Fy—Ni = <sin(r —t) cos(r— t)) z* 708 (r—t) T sin (r — t) N (cos(r —t)

r2 T T
sin(r —t)_z*

— 1
r r

r T r 2

Summing up, magnetic charge disappear and finadlget

Fs3 + N3i) + (F,—N,i)  z* /1 1 1
_ _( 3 3) + (F,—Nai) =—<—cos(r—t)——sin(r—t))+T—cos(r—t)
2 r \r r? r

QED.

Obviously, all this holds in conditions of maximwymmetry.
However if for example a transmitter (and a recgiaee connected to two spheres by means of

coaxial cables with the shield connected to grafimd in order to avoid, as much as possible, they
act as antennas) then the lines of force will Iséodied.

If the field is partially distorted by neighborimdpjects, more of these analytic “multipoles” are
needed to describe the scalar field.
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