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Introduction BBenenue
Numerous phenomena of the electromagnetic field are described MHOTrOYKCICHHBIE SABJACHHS B DJIEKTPOMArHeTH3Me JOCTATOYHO TOUYHO OIMHMCHIBAIOTCS

sufficiently accurate by the Maxwell equations, so that these as a rule are  ypaBHeHusiMu MaxkcBesuia, KOTOpbIE, KaK MPaBHUIIO0, PACCMATPUBAIOTCS B KAYECTBE
regarded as a universal field description. But if one looks more exact it YHUBEPCAIBLHOTO CPECTBa onrcanus mojist. Ho eciu B3MIAHYTh Ha HUX OoJiee

turns out to be purely an approximation, which in addition leads to far BHUMATEJIbHO, TO OKAXETCs, YTO OHU SBJISIFOTCS IPOCTO MPHUOIMIKEHHEM, TIPUBOIAIIMM K
reaching physical and technological consequences. We must ask JA7IeKO UIYIIUM (PU3HYECKAM M TEXHOJIOTHUECKHM MOCIEACTBUSIM. MBI JOTDKHBI
ourselves: CIIPOCHUTH CeOsl:

e What is the Maxwell approximation? e Yro mpeacrasiser coboii npubimkenne Makcsesia?

e How could a new and extended approach look like?

e Faraday instead of Maxwell, which is the more general law of
induction?

e Can the Maxwell equations be derived as a special case?

e Can also scalar waves be derived from the new approach?

Uro npencrapiisier co00# HOBBIM M pacCIIMPSHHBIN TOIXO0I?

dapaneit BMecTo MakcBeia, 4eil 3aKOH WHAYKIIHH SBIIIeTCs Oosee o0mum?
Moryt 11 ypaBHeHHsI MakcBeisia ObITh BHIBEJICHBI KaK YaCTHBIN Cirydaid?
[To3BOJIUT 7T HOBBIN MOAXOJ] MOJTYYUTh CKAJISIPHBIE BOJIHBI?

On the one hand it concerns the big search for a unified physical theory  C oaHo#i cTOpoHBI, Bce 3TO KacaeTcs MOMCKa eANHOM (pU3HUECKO TEOpHH, a C IPYyroi

and on the other hand the chances of new technologies, which are CTOPOHBI, Ia€T MIAHCHI MOJYYUTh HOBBIE TEXHOJIOTHHU, KOTOPBIE CBSI3aHbI C
connected with an extended field theory. As a necessary consequence of  pacmupenHo# Teopuei moJst. CKalsipHbIE BOJHBI OJYYarOTCs, KaKk HEM30eKHOe
the derivation, which roots strictly in textbook physics and manages CIIC/ICTBUE, YbM KOPHH KPOKTCS B yueOHUKAX (HU3UKH, O3 HE0OXO0AUMOCTH

without postulate, scalar waves occur, which could be used manifold. In moctyaupoBanus, 1 MOTYT OBITH pa3HOOOPA3HO UCIOIB30BaHbI. B o0macTu
information technology they are suited as a carrier wave, which can be MH(OPMAIIMOHHBIX TEXHOJIOTUI OHU TOJOMAYT, KaK B Ka4eCTBE HECYIEH BOJIHEI, C
modulated more dimensionally, and in power engineering the spectrum  mmpokum pazHoOOpa3ueM MOYJIMPOBAHUS, TAK M B JHEPIETUKE, Yl CIIEKTP
stretches from the wireless transmission up to the collection of energy MIPUMEHEHHUSI IPOCTUPAETCS OT OECIIPOBOIHOM Mepeaayuu 10 cOopa BHEUTHEN YHEPTUH.
out of the field.



Neutrinos for instance are such field configurations, which move through Hanpumep, HeliTprHO, 3TO TaKHe MOJEBBIC CTPYKTYPhI, KOTOPBIC IEPEMEIIAIOTCS B
space as a scalar wave. They were introduced by Pauli as massless but MPOCTPAHCTBE, B BHJIE CKAIIPHOI BOHBI. OHU ObLIH BBEACHBI [laymu, Kak

energy carrying particles to be able to fulfil the balance sheet of energy =~ 6e3maccoBbie, HO HeCyIIHe YHEPTHUIO YACTHUIIBI, IJIsI COXPAHEHUs OaaHca SHEPTHH MTPH
for the beta decay. Nothing would be more obvious than to technically Oera-pacmane. Huuro He OymeT CTO/Ib OYEBHIHBIM, Y€M TEXHHUECKH MCITOJIb30BaTh
use the neutrino radiation as an energy source. HEWTPUHHOE M3ITyYCHUE B KAYECTBE MCTOYHHUKA DHEPTHH.

Vortex and anti-vortex Buxpb ¥ aHTH-BUXPb

In the eye of a tornado the same calm prevails as at great
distance, because here a vortex and its anti-vortex work
against each other (Fig 1).

B "rmazy" TopHamo Tak ke ClOKOWHO, KaK ¥ Ha O0JIBIIIOM
pPacCTOSIHUU, TaK KaK BUXPbh U €ro aHTH-BUXPb 31€Ch pPabOTarOT

JIpYT MpOTHUB apyra (puc 1).

In the inside the expanding vortex is located and on the
outside the contracting anti-vortex. One vortex is the
condition for the existence of the other one and vice versa.
Already Leonardo da Vinci knew both vortices and has
described the dual manifestations [1, chapter 3.4].

BuyTpu pacnonoxeH pacHMpsIOIIUNACS BUXPh, @ CHAPYKHU
CXKUMAIOIIUNCS aHTH-BUXPb. OJIMH BUXPb SIBIISIETCS YCIOBUEM
JUISL CYILIECTBOBAHUS APYroro, U Hao0opoT. Jleonapno na Bunun
yKe 3HaJ1 00a BUXPS M OMUCAIT UX JIBOWCTBEHHBIC MTPOSIBJICHUS
[1, rmaBa 3.4].

In the case of flow vortices the viscosity determines the
diameter of the vortex tube where the coming off will
occur. If for instance a tornado soaks itself with water
above the open ocean, then the contracting potential vortex
is predominant and the energy density increases

B ciyuyae BUXpEBBIX IOTOKOB, BA3KOCTb ONPEACIIAET TUAMETP
BUXpEBOU TpyOKH Ha ee rpanulie. Eciu, Hanpumep, TOpHAIO
3aMuThIBaET ce0sl BOJAOH B OTKPHITOM OKEaHE, TO CKMMAIOLIHIA
MOTCHIIMATBHBIA BUXPb OyIeT mpeo0iaIaronuM U INIOTHOCTh
9HEPruM yrposkarolle Bozpacraer. OIHaKO eCly ke OH

Fig 1: The Tornado shows the physical
basic principle of Vortex and anti-vortex

threateningly. If it however runs overland and rains out, it JIBUTAETCS TIO CYIIIE U UAET JOXKb, TO OH CHOBA CTAHOBUTCS
again becomes bigger and less dangerous. 0O0JIbIIIC ¥ MEHEE OMACHBIM.
The conditions for the bathtub vortex are similar. Here the expanding AHaJOrMYHO [T BUXPS B BAHHOM. 3/1€Ch PACHIUPSIOLINICS BUXPh COCTOMT M3 BO3/yXa,

vortex consists of air, the contracting vortex however of water. In flow OJTHAKO, CKUMAFOIIUICS BUXPh U3 BOJIBI. B IMHAMUKE MTOTOKOB B3aUMOCBSI3H MTOHSTHBI.
dynamics the relations are understood. They mostly can be seen well and B ocHOBHOM OHE XOPOIIIO BUAHBI U HAOIFO1AI0TCS O€3 JOMOJHUTEIBHBIX CPEICTB.
observed without further aids.

In electrical engineering it’s different: here field vortices remain B snexTpoTeXHUKe ecTh OTINYHUS: 3/1€Ch MOJIEBbIE BUXPH OCTAIOTCS HEBUIUMBIMU U HE
invisible and not understood. Only so the Maxwell theory could find NOHATHBIMU. TOJIBKO MO3TOMY Teopusi MakcBes1a CMOTJIa HAWTH MpU3HAHKUE, XOTS OHa
acceptance, although it only describes mathematically the expanding MaTeMaTHYeCKH OMHUCHIBACT TOJIBKO PACIIHPSIOIINICS BUXPEBOH TOK U HTHOPUPYET €ro
eddy current and ignores its anti-vortex. | call the contracting anti-vortex anTu-BuUXpb. S Ha3BaJ CKUMAIOIINI aHTH-BUXPh "MOTEHIIHATLHBIM BUXpeM'™)
"potential vortex"*) and point to the circumstance, that every eddy YKa3bIBalO0 Ha 00CTOSTEILCTBO, UTO KaX/IbIii BUXPEBOW TOK IMOPOKIAET aHTH-BUXPh, KaK
current entails the anti-vortex as a physical necessity. (bu3HUECKyr0 HEOOXOIMMOCTb.

*) potential vortex *) Ipum. nepesoduuxa: B ruipo- 1 ra30IMHAMHIKE TEPMUHOM "TOTeHIHAILHbINH BUXPB'" 0603HaUaeTCs

TaKoe BUXPEBOE BpallleHHe, KOT/[a OKPY>KHbIE CKOPOCTH YaCTHIl BUXPS U 0OPATHO MPOMOPIHOHATBHBI HX
paccTosiHusM I 10 ocH BparieHust wid nHade Uer = N = CONst, T.e. OHK [IPU CBOEM JIBUIKEHUU
yJIOBJIETBOPSIIOT 3aKOHY IuIoIazei (Tot xe 3akon Kemepa)... (s panaros Hukomnaesa I'.B.)



Because the size of the forming structures is determined by the electric
conductivity, in conducting materials the vortex rings, being composed
of both vortices, are huge, whereas they can contract down to atomic
dimensions in nonconductors. Only in semiconducting and resistive
materials the structures occasionally can be observed directly [1, fig.
4.8].

Vortices in the microcosm and macrocosm

The approximation, which is hidden in the Maxwell equations, thus
consists of neglecting the anti-vortex dual to the eddy current. It is
possible that this approximation is allowed, as long as it only concerns
processes inside conducting materials. If we however get to insulating
materials the Maxwell approximation will lead to considerable errors
and it won’t be able to keep it anymore.

If we take as an example the lightning and ask how the lightning channel
is formed: Which mechanism is behind it, if the electrically insulating air
for a short time is becoming a conductor? From the viewpoint of vortex
physics the answer is obvious: The potential vortex, which in the air is
dominating, contracts very strong and doing so squeezes all air charge
carriers and air ions, which are responsible for the conductivity, together
at a very small space to form a current channel.

The contracting potential vortex thus exerts a pressure and with that
forms the vortex tube. Besides the cylindrical structure another structure
can be expected. It is the sphere, which is the only form, which can
withstand a powerful pressure if that acts equally from all directions of
space. Only think of ball lightning. Actually the spherical structure is
mostly found in microcosm till macrocosm. Let’s consider some
examples and thereby search for the expanding and contracting forces

[Tockonbky pazMep 00pa3yroUIXCsi CTPYKTYP OIPEEIIIeTCs 3IEKTPOIIPOBOIHOCTHIO, B
MPOBOASAIINX MaTepHaIax BUXPEBBIC KOJIbIA, COCTOSINNE U3 ABYX BHUXPEH, OTPOMHBI, B
TO BpeMs KaK OHH MOTYT C)KUMAThCs JI0 aTOMHBIX Pa3MepOB B HEMPOBOJHHUKAX. TOIbKO
B TTOJIYIIPOBOJHUKAX U PE3UCTUBHBIX MaTepraiax MOXKHO MHOTIa HAOII0AaTh 9TH
CTPYKTYphI HENTOCPEACTBEHHO [ 1, puc. 4.8].

BI/IXpI/I B MUKPO- 1 MAKpOMMUDpE

[Tpubnuxenue, KOTOPOE CKPHITO B ypaBHEHUAX MakcBela, TaKUM 00pa3oM, COCTOUT B
UTHOPUPOBAHUM aHTH-BUXPS, IBOMCTBEHHOI'O K BUXPEBOMY TOKY. BIiojHe BO3MOXKHO,
YTO ATO NPUOIMIKEHUE I0IIyCTUMO, ITI0KA OHO KacaeTcsl TOJIBKO MPOLIECCOB BHYTPU
IIPOBOJAIIMX MaTepranoB. OTHAKO €CIIU K€ Mbl BO3bMEM HENPOBOJAIINE MATEPUAIIbI,
npubmmkeHne MakcBesuia mpuBeeT K 3HAUYUTENIbHBIM OIIMOKaM U OyJeT He
IIPUMEHUMO B 3TOM CIIy4ae.

Ecnu MbI BO3bMEM B KauecTBE IPUMEPA MOJIHHIO U CIIPOCUM, Kak (POPMUPYETCSI KaHaJl
MousiHHK: Kakoil MexaHu3M CTOMT 3a 3TUM, KOI'Jla HEMPOBOIAIMI BO31yX B TE€UEHHE
KOPOTKOTO BPEMEHHU CTaHOBHUTCS MPOBOAHUKOM? C TOUKH 3pEHHSI BUXPEBOW (hU3HUKH
oTBeT oueBHJIeH: [loTeHInanbHbI BUXPb, KOTOPBII NPeo01agaeT B BO3IyXe, CHIIBHO
CTSTUBAET U C)KMUMAET B OUEHBb HEOOJIBILIOM NPOCTPAHCTBE BCE BMECTE HOCUTEIH 3apsiia
U MOHBI BO3/1yXa, OTBEYAIOLIHE 32 IPOBOIUMOCTh, (HOPMUPYS MPOBOASIIUI KaHa.

Coxumaronuii NoTeHIMaIbHbIN BUXPb, TAKUM 00pa3oM, OKa3bIBaeT J1aBJIEHUE,
¢bopmupyst BUXpeBYIO TpyOKy. Kpome HuiaMHApUYECKON CTPYKTYpPBl MOYKHO OKUAATh, U
APYTYIO CTPYKTYpY. DTO cdepa, KoTopas SBIAETCS AUHCTBEHHON (OPMOH, KOTOpast
MOXET BBIIEPKATh MOILLHOE AABJICHUE, IEUCTBYIOIIEE B PABHOW CTEIIEHH BO BCEX
HaIlpaBJICHUAX IPOCTPAHCTBA. J[0CTaTOYHO BCIIOMHUTH O 1IapoBOM MosiHMH. Ha camom
nene, chepudeckre CTPyKTYpbl BCTPEUYAOTCS MOBCEMECTHO OT MUKPOMHUpA J10
Makpomupa. JlaBaliTe paccCMOTpUM HECKOJIBKO TPUMEPOB U, TAKUM 00pa3oM, MOUIIEM

(Fig. 2). aCIIUPSIONINE U CKUMAIOIINE CHITBI (puC. 2).

Examples: expanding vortex contracting vortex [Tpumepsr: PaCHIUPSIONIHICS BUXPh CKUMAIOIIMICSA BUXPh
* quantum collision processes Gluons * KBAHTOBAs CTOJIKHOBEHUS ['rooHBI
physics (several quarks) (postulate!) (busrKa (HECKOTBKO KBapKOB) (IMocTtymupyrotcs!)
> nuclear repulsion of like strong interaction o sIepHas OTTAJIKABAHHUE OUHAKOBO  CHJIBHOE B3aUMOJCHCTBHE
physics charged particles (postulate!) (usrKa 3apsHKCHHBIX YaCTHII (IMoctymupyercs!)
* atomic centrifugal force of the electrical attraction * aTOMHAas HEHTPOOEIKHAS CHIIa AIIEKTPHUYECKOE TPUTSIKEHUE
physics enveloping electrons Schrodinger equation (bu3nka 9JIEKTPOHHBIX 00JIAKOB ypaBuenwue LlIpeaunrepa




* astro

Gravitation
(can not be derived?!)

centrifugal force
physics (inertia)

Fig. 2: Spherical structures as a result of contracting potential vortices [1,Chap. 4.3]

[CHTPOOCKHAS CHITa
(nueprrus)

I'paBuranus
(menb3s BeiBecTH?!)

* acTpo
(buzurKa

Puc. 2: Chepudeckue CTPYKTYPhI IPOTHBOACHCTBYIONIMX NOTEHINANBHBIX Buxpeit [1,Chap. 4.3]

In quantum physics one imagines the elementary particles to be
consisting of quarks. Irrespective of the question, which physical reality
should be attributed to this model concept, one thing remains puzzling:
The quarks should run apart, or you should try to keep together three
globules, which are moving violently and permanently hitting each
other. For this reason glue particles were postulated, the so-called
gluons, which now should take care for the reaction force, but this
reaction force is nothing but a postulate!

In nuclear physics it concerns the force, which holds together the atomic
nucleus, which is composed of many nucleons, and gives it the well-
known great stability, although here like charged particles are close
together. Particles, which usually repel each other. Between the
theoretical model and practical reality there is an enormous gap, which
should be overcome by introducing of a new reaction force. But also the
nuclear force, called strong interaction, is nothing but a postulate!

In atomic physics the electric force of attraction between the positive
nuclear charge and the negatively charged enveloping electrons
counteracts the centrifugal force.

In this case the anti-vortex takes
care for a certain structure of the
atomic hull, which obey the
Schrodinger equation as
eigenvalue solutions. But also this

Demokrit (460-370 BC)
equated the vortex concept
with ,,]Jaw of nature! It is the

first attempt to formulate a

unified physics.

equation irrespective of its
efficiency until today purely is a
mathematical postulate, as long as its origin is not clear.

In astrophysics centrifugal force (expansion) as a result of the inertia and
gravitation (contraction) as a result of the attraction of masses are
balanced. But the "gravitation™ puts itself in the way of every attempt to
formulate a unified field theory. Also this time it is the contracting
vortex, of which is said it can’t be derived nor integrated.

B npencraBnennn KBaHTOBOH (PU3UKH 3JI€MEHTapHBIEC YaCTHIIBI COCTOST U3 KBApKOB.
He3zaBucumo ot Bolipoca 0 COOTBETCTBUM KOHILIETILIUHU 3TONH MOJeNu HU3NYECKOil
pEeaJIbHOCTH, OTHO OCTAeTCs 3araJouHbIM: KBapKku JOIKHBI pa3ieTaTbesl, WM BaM
ClIeAyeT MOMbITAThCA yIepkKaTh BMECTE TPU II100YJIbl, KOTOPBIE IPOCTHO JBUXKYTCH,
IIOCTOSIHHO yzapsis ApyT B Apyra. I1o 3Toil npuunHe ObLIM OCTYIMPOBaHBbI "KieeBble"
YaCTUIbl, TAK HAa3bIBAEMbIE [NIFOOHBI, KOTOPBIE B HACTOALIEE BPEMsI JOJKHBI 3800 TUTHCSI
0 IIPOTHBOJECUCTBYIOLIEH CHJIE, HO ATO CUJIA PEAKIIMU HE YTO MHOE, KaK MOCTYJIaT!

B anepHoii ¢pusnke 370 KacaeTcs CUIIbl, KOTOPasi CKPEIIsieT aTOMHOE AP0, COCTOAIIEE
Y3 MHOTUX HYKJIOHOB, U TIPUIAET €MY XOPOIIIO U3BECTHYIO OOJIBIIYIO0 CTAOUIBHOCTD,
XOTS U 3[IECh, OAMHAKOBO 3apsHKEHHBIE YACTHIIBI OJIM3KHU APYT K ApYry. YacTulsl,
KOTOpBIE, KaK MPABUIIO, OTTATKUBAIOTCS APYT OT Apyra. Mexay TeopeTH4eCKOn
MOJIETIBIO U TIPAKTUUYECKOM IeHCTBUTENBHOCTBIO CYIIIECTBYET OTPOMHBIN pa3phiB,
KOTOPBIA HEOOXOIMMO MPEOA0JIETh TyTEM BBEJCHUS HOBOM CUJIbl peakuuu. Ho simepHbie
CHJIBI, Ha3bIBa€Mbl€ CUJIbHBIM B3aHMO/ICHCTBIEM, TAaK)Ke, HE YTO HHOE, KaK MOCTyJar!

B atomHO# (u3HKe dNEKTpHUYECKast CUIIA IPUTSDKEHUS MEXKTY ITOJIOKHUTEILHBIM 3apsI0M
S7Ipa U OTPULIATENBHO 3apsKEHHBIM 3JIEKTPOHHBIM 00JIaKOM, POTUBOACHCTBYET
LHEHTPoOeKHOM cuie. B aTom ciayyae aHTH-
BUXPb OTBEYAET 32 ONpPEACTIEHHOE CTPOSHUE
CTPYKTYpBI aTOMa, KOTOPOE IMOAYNHSCTCS
ypaBHeHuto lllpeaunrepa, B Buje petieHmit
Ha coOcTBeHHBIE 3HaYeHHs. Ho 1 31O
ypaBHEHHE HE3aBUCHUMO OT €0
3(PEKTUBHOCTH IO CHX TOP YHUCTO
MaTeMaTUYECKUN MOCTYIIAT, MOKa €ro

Hemoxpur (460-370 10 H.3.)
NPUPABHUBACT BUXPEBYIO
KOHIICTIIIUIO K «3aKOHY IIPUPOIBI»!

OT0 nepBasi NOMbITKA

c(hopMyIHpOBaTh eNNHYIO QU3HKY.

IMPOUCXOKIACHUEC HE BBISICHCHO.

B actpodusuke nieHTpoOexHas cuia (paciupeHus), Kak pe3yiabTaT HHEPLUH, U
rpaBUTaIMA (CKAaTUE), KAK pe3ysbTaTe MPUTHKEHUS Mace, cOanancupoBanbl. Ho
"rpaBuTanua" BCTaeT HA MYyTH KAXIO0W MOMBITKU CHOPMYIUPOBATH €IUHYIO TEOPHIO
nonisi. M ceifuac 3TOT CKUMarOMU BUXPb, KOTOPBIH Kak CKa3aHO, HE MOXET ObITh HU
BBIBE/ICH, HU UHTETPUPOBAH B TEOPHUIO.



It is remarkable how in the domain of the contracting vortex the
postulates are accumulating. But this hasn’t always been the case. In
ancient Greece already 2400 years ago Demokrit has undertaken an
attempt to formulate a unified physics. He traced all visible and
observable structures in nature back to vortices, each time formed of
vortex and anti-vortex. This phenomenon appeared him to be so
fundamental, that he put the term ,,vortex‘ equal to the term for ,,Jaw of
nature®. The term ,,atom* stems from Demokrit (460-370 BC).

Seen this way the physicists in ancient times already had been further
than today’s physics, which with the Maxwell approximation neglects
the contracting vortex and with that excludes fundamental phenomena
from the field description or is forced to replace them by model
descriptions and numerous postulates.

What we need is a new field approach, which removes this flaw and in
this point reaches over and above the Maxwell theory.

Faraday’s law and Maxwell’s formulation

In the choice of the approach the physicist is free, as long as the
approach is reasonable and well founded. In the case of Maxwell’s field
equations two experimentally determined regularities served as basis: on

the one hand Ampere’s law and on the other hand the law of induction of

Faraday. The mathematician Maxwell thereby gave the finishing touches
for the formulations of both laws. He introduced the displacement
current D and completed Ampere’s law accordingly, and that without a
chance of already at his time being able to measure and prove the
measure. Only after his death this was possible experimentally, what
afterwards makes clear the format of this man.

In the formulation of the law of induction Maxwell was completely free,
because the discoverer Michael Faraday had done without specifications.
As a man of practice and of experiment the mathematical notation was
less important for Faraday. For him the attempts with which he could
show his discovery of the induction to everybody, e.g. his unipolar
generator, stood in the foreground.

yIII/IBI/ITe.HBHO, KaK B O6J1aCTI/I OTBCTCTBCHHOCTH CXXUMAIOUICTO BUXPA, HAKAIIJIMBAKOTCA
noctynatel. Ho 310 6b110 He Beeraa tak. B JlpeBneit ['perun yxxe 2400 et Hazan
JIeMOKpUT TpeANPHUHSIT TONBITKY cHhOpMYyTUpPOBaTh eAUHYIO (pU3UKy. OH CcBsI3all BCe
BUJIUMBIE U HAOII0JaeMble CTPYKTYPBI B IPUPOJIE C BUXPIMH, C(HOPMHUPOBAHHBIE,
KKl pa3, W3 BUXPS U aHTU-BUXPS. DTO ABJIECHUE NPEACTABUIOCH EMY HACTOJIBKO
(yH1aMEHTaJIbHBIM, YTO OH TEPMUH «BUXPb)» COIMOCTABIII PAaBHBIM TEPMUHY «3aKOH
npupoab». Tepmun "arom" BBen Jemokput (460-370 1o H.3.).

C aToit ToukH 3peHHs, GU3HKH B IPEBHOCTH ObUIH 00JI€€ MPOJABUHYTHIE, YEM
COBpeMeHHBIC (PU3UKHU, KOTOPBIE C MPUOIMKEHIHEM MakcBelua peHeOperaroT
C)KUMAIOIIMM BUXPEM, YTO MCKIIFOYAET U3 ONMHUCAHMS TOJIs (PyHIaMEHTAIbHBIC SIBJICHUS,
Y BBIHYKJICHBI 3aMEHSTh UX OMUCAHUS MOJAEIISIMA U MHOTOYMCIIEHHBIMU MOCTYJIATaMH.
UT0 HaM HYXHO, TaK 3TO HOBBIMA MOJAXOJ] K OITMCAHUIO MOJIs1, KOTOPBIM YCTPAHUT 3TOT
HEJIOCTATOK, BBIMJET 3a paMKU T€OpUHU MakcBesuia v IOMOJHHUT €€.

3akon Papanes u popmyauposka Makcspesia

®usnk cBOOOAEH B BBIOOPE 110/1X0/1a, OKA MOJIXO/ SABISETCSA Pa3yMHbBIM U
00ocHOBaHHBIM. OCHOBOM ISl TOJIEBBIX YpaBHEHHMIM MakcBellia MociyKuiiu JABe
9KCIIEPUMEHTAIIBHO ONPEEIICHHBIE 3aKOHOMEPHOCTH: C OJJHOW CTOPOHBI 3aKOH AMmIiepa,
a C Ipyroy CTOpoHsI 3aKOH MHAYKIUU Papanesd. Tem cambiM MaTeMaTuk MakcBeinn
npujan GpuHaIBHBIN BUA GOpMYIHpPOBKEe 000MX 3ak0HOB. OH BBeJ TOK cMmeleHus D,
COOTBETCTBEHHO TEM CaMbIM, 3aBEPILUB 3aKOH AMIIEpa, U BCe 3TO 0€3 BO3MOKHOCTHU
MU3MEPUTDH U J10Ka3aTh IIPABOTY B €ro BpeMs. TOIbKO IOCIIE €ro CMEpPTHU CTaJIO0
BO3MOJKHBIM 3TO CJI€JaTh YKCIIEPUMEHTAJIbHO, YTO BIOCIEJACTBHH CO BCEU
OTIPEJIeIEHHOCTBIO MOKA3aJI0 MACHITad 3TOro YeJIOBEKa.

MaxkcBesut OblT COBEPIIEHHO CBOOO/IEH B (DOPMYIMPOBKE 3aKOHA UHAYKLIUHU, IOTOMY
4TO NMepBOOTKpbIBaTedb Maiikn ®Papazeii cienan ero 6e3 aeranuzanuu. byayan
MIPaKTUKOM U dKcriepuMeHTaropoM, dapaneii He mpugaBan 60JbIIOr0 3HAUYECHUS
MaTeMaTH4ecKoi 3anucu. [y Hero BaxkHee ObUIH CLIOCOOBI, KOTOPbIE MOTJIN ObI
MIPOJIEMOHCTPUPOBATH BCEM €T0 OTKPBITHE MHAYKLIUU, HAIIPUMED, €r0 OJTHOTIOISIPHBIN
reHepaTop.



His 40 years younger friend and professor of mathematics Maxwell
however had something completely different in mind. He wanted to
describe the light as an electromagnetic wave and doing so certainly the
wave description of Laplace went through his mind, which needs a
second time derivation of the field factor. Because Maxwell for this
purpose needed two equations with each time a first derivation, he had to
introduce the displacement current in Ampere’s law and had to choose
an appropriate notation for the formulation of the law of induction to get
to the wave equation.

His light theory initially was very controversial. Maxwell faster found
acknowledgement for bringing together the teachings of electricity and
magnetism and the representation as something unified and belonging
together [5] than for mathematically giving reasons for the principle
discovered by Faraday.

Nevertheless the question should be asked, if Maxwell has found the
suitable formulation, if he has understood 100 percent correct his friend
Faraday and his discovery? If discovery (from 29.08.1831) and
mathematical formulation (1862) stem from two different scientists, who
in addition belong to different disciplines, misunderstandings are nothing
unusual. It will be helpful to work out the differences.

Ha 40 ner monoxe ero apyr u npogeccop MaTeMaTUKu MaKcBesUl, OJHAKO, IMET B
BUJIY YTO-TO COBEpUICHHO Apyroe. OH XOTe omucaTh CBET, KaK MIEKTPOMAarHUTHYIO
BOJIHY, Y, UCXOJS U3 3TOT0, 0€3yCIOBHO, OPUEHTUPOBAJICA Ha BOJTHOBOE ypaBHEHUE
Jlamutaca, koTopoe TpeGyeT BTOPYIO IIPOU3BOIHYIO IO BPEMEHH JUIS TIOJIEBOTO
napamertpa. C 3Tol 11enpio MakcBesuty ObliT HeOOXOMMBI 1B YPABHEHUS JIJIsl IEPBBIX
MIPOM3BOAHBIX 110 BPEMEHH, /ISl TOTO €My IOTpeOOBaIOCh BBECTH TOK CMEIICHUS B
3aKoHEe AMIIEpa, U Takxke, ObUI0 HEOOXOMMO BBIOPATh COOTBETCTBYIOIIYIO (hOpMY
3anucu A7 GOPMYIIMPOBKY 3aKOHA MHIIYKIIUH, YTOOB!I IPUITH K BOJHOBOMY
YPaBHEHHIO.

W3HavanbHO ero Teopus cBeTa Obljia O4€Hb IPOTUBOPEUNBOM. MakcBe1 ObICTPO HalIen
crnoco0, 0OBEANHSAIONINNA YUYSHHS AIEKTPHUUECTBA U MarHeTU3Ma, IPEACTaBUB UX, KaK
eIIIHOE 11eJ10e, MPHUHAUISKAIIIE IpYyT ApYyry [5], HO He am MaTeMaTHYecKoro
00BSICHEHUS IPUYMH JUIsl IPUHIIUIA, OTKpbITOro Papaaeem.

Tem He MeHee, cilelyeT 3a1aThCsl BOIIPOCOM, HalIel JId MaKCBeIUT IOIX OIS0
dbopmynmpoBky, ousut Ji oH Ha 100% mpaBunsHO cBoero apyra dapajes u ero
otkpbiTre? Ecnu otkpsiTue (0T 29.08.1831) u maremaruyeckas popmynuponka (1862)
OepyT HAYaJIo OT JIBYX Pa3HBIX YYCHBIX, KOTOPBIC B JOMOJHEHUE TIPUHAICKAT K
pa3HBIM JIUCIUILTAHAM, TO MOT'YT HMETh MECTO HEJI0pa3yMeHHUs. byeT moyie3Ho
pazo0parbCs B pa3andmsix.
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Electric and magnetic field in the stationary case are:

coupled:

48—— E
mag, induction ~ B (1)

Only E or B can form an
open field line,

The other field line is

a closed-loop field line

decoupled: ———= E
negligible B

Closed-loop field lines have
no effect, can’t be influenced
and are neglected

(Mazowrell approximation!)

Fig 3 Two formulations for one law
Az a mathematical relation between
the vectors of the electric field strength E
and the induction B (= magnetic flux density)
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BEETOPAME HATRTESHHOCTH MIEETRHUECEOTD noit E
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The discovery of Faraday

If one turns an axially polarized magnet or a copper disc situated in a
magnetic field, then perpendicular to the direction of motion and
perpendicular to the magnetic field pointer a pointer of the electric field
will occur, which everywhere points axially (radially?) to the outside. In
the case of this by Faraday developed unipolar generator hence by means
of a brush between the rotation axis and the circumference a tension
voltage can be called off [2, Chap. 16.1].

The mathematically correct relation E = v x B | call Faraday-law, even if
it only appears in this form in the textbooks later in time [6, pp. 76, 130].
The formulation usually is attributed to the mathematician Hendrik
Lorentz, since it appears in the Lorentz force in exactly this form. Much
more important than the mathematical formalism however are the
experimental results and the discovery by Michael Faraday, for which
reason the law concerning unipolar induction is named after the
discoverer.

Of course we must realize that the charge carriers at the time of the
discovery hadn’t been discovered yet and the field concept couldn’t
correspond to that of today. The field concept was an abstracter one, free
of any quantisation.

That of course also is valid for the field concept advocated by Maxwell,
which we now contrast with the ,,Faraday-law* (Fig. 3). The second
Maxwell equation, the law of induction (1*), also is a mathematical
description between the electric field strength E and the magnetic
induction B. But this time the two aren’t linked by a relative velocity V.

In that place stands the time derivation of B, with which a change in flux
is necessary for an electric field strength to occur. As a consequence the
Maxwell equation doesn’t provide a result in the static or quasi-
stationary case, for which reason it in such cases is usual, to fall back
upon the unipolar induction according to Faraday (e.g. in the case of the
Hall- probe, the picture tube, etc.). The falling back should only remain
restricted to such cases, so the normally used idea. But with which right
the restriction of the Faraday-law to stationary processes is made?

The vectors E and B can be subject to both spatial and temporal
fluctuations. In that way the two formulations suddenly are in
competition with each other and we are asked, to explain the difference,

OtkpeiTne @apanes

Ecnu Bpamars akcranbHO NOJSIPU30BAHHBIA MAarHUT WA MEIHBIN IUCK,
PaCIOJI0KEHHBIM B MArHUTHOM I10JI€, TOT 1A IEPIEHANKYIIIPHO HAIIPABICHUIO
JBUKEHMSI U NIEPIIEHIUKYJIIPHO K BEKTOPY MAarHUTHOTO I10JIsI, BO3HUKHET
NEKTPUYECKOE T10JI€, BEKTOP KOTOPOT0 BE3/€ HAIIPABJICH paiMaibHO HapyxXy. Ha aTom
ocHoBanuu @apaseit pazpaboTan YHUIIOJISPHBIN TeHEPaTop, B pe3ysbTaTe, MEKIY OChIO
BpAILICHUS U IIETKOW, Kacaloulecs IOBEPXHOCTH, BOZHUKAET MIEKTPUYECKOE
Hanpspkenue [2, ri. 16.1].

MaremaTruecku npaBuiibHOE cooTHoIIeHue E = v X B s Hazpan 3akonom Papazes,
JTa)Ke €CJIM OH IMOSBUJICS B TAKOM BHJIE B yUEOHHMKaX TOJIKO II03KE BO BPEMEHH [6, CTD.
76, 130]. ®opmysupoBKa, Kak MPaBUIIO, IPUIMCHIBACTCS MATEMATUKY XCHIPUKY
JlopeHily, NOCKOJIbKY TOYHO B TAKOM BHJI€ OHA NosiBisieTcs B cuiie Jlopenna. OgHako,
ropaszio 0ojee BaXXHbIM, YeM MaTeMaTUUYECKUN (opMan3M, SBIISIOTCS
JKCIEPUMEHTAIBHBIC PE3YJIBTATHl U OTKpbITHE Malikiia Mapazes, U 10 3TOU NpUYnHe
3aKOH 00 YHMIIOJIAPHOM MHIYKLIMU Ha3BaH B YECTh IIEPBOOTKPHIBATEIIS.

KoHeuHo, MBI 10JIKHBI TOHUMATh, YTO HA MOMEHT OTKPBITUS HOCUTENH 3apsijia elle He
ObLIM OOHAPY’KEHBI, U KOHIENIMSI [10JIsI HE COOTBETCTBOBAJIA TOM, UTO MPUHSATA HA
CeroaHsAmHuN neHb. Konnenus mosis Opuia abcTpakTHOM, 0€3 KaKoro-1m00
KBaHTOBaHHUA. JTO, KOHEYHO )K€, TaKXKe JIeUCTBUTENIBHO U J1JIs TIOJIEBOM KOHLENIIUU
MakcBeinia, KOTOpYI Mbl ceiidac mpoTHBoIocTaBisieM ¢ "3akoHoM Dapanes” (puc. 3).
Bropoe ypaBHenue MakcBenna, 3akoH MHAYKIuH (1*), Taxke sBisercs
MaTEMaTHYECKUM COOTHOILIEHUEM MEXy HaIlPSHKEHHOCTBIO AleKTpudeckoro noisd E u
MarHuTHou uaayknueil B. Ho B 3TOT pa3 oHM HE CBA3aHBI ¢ TOMOIIBIO OTHOCUTEIBHOMN
CKOpPOCTH V.

Ha stom mecte crout nepBas mpou3BoAHasi B mo Bpemenu, B pesyibTare, 1is
BO3HHUKHOBCHUA HANTPSAKCHHOCTHU SJICKTPHUYCCKOTO ITOJISA H€O6XOJII/IMO N3MCHCHUC
notoka. Kak cneactue ypaBHeHre MakcBesia He 00ecrieunBaeT pe3ysabTara B
CTaTUYCCKOM HJIM KBa3UCTAIUOHAPHOM CJIydac, U 110 3TOU IMPUYHUHE B TaAKUX ClIydasx
00BIUHO, BO3BPAIIIAIOTCS K YHUIIONSAPHOU MHAYKIINH, coriacHo Dapazero (Harpumep, B
ciydae 3¢ ¢exra Xoina, KHHECKOIa, U T.1.). Bo3Bpartsl k konnenmuu dapanes
OTpPaHUYEHBI TOJIBKO ATHMH CIy4asiMHU M 9TO, KaK MPaBUiIo0, oOIIenpuHATHIA moaxo. Ho,
10 KaKoMy TIpaBy 3akoH Dapajest OrpaHuyYeH CTAllMOHAPHBIMHE ITPOIIECCaAMU?

Bextops! E 1 B MoryT noasepraTtbCs Kak IpOCTPAaHCTBEHHBIM, TaK U BPEMEHHBIM
n3MeHeHusaM. TakuMm oOpa3om, 00e (OpMyIHPOBKU HEOKUIAHHO OKA3bIBAIOTCS B
KOHKYPEHLIUHU JPYT C IPYroM, U CIPAIIUBAETCS, B UEM TOI/Ia Pa3HULIA, pa3 YK pasIuuue



as far as such a difference should be present.

Different formulation of the law of induction

Such a difference for instance is that it is common practice to neglect the
coupling between the fields at low frequencies. While at high
frequencies in the range of the electromagnetic field the E- and the H-
field are mutually dependent, at lower frequency and small field change
the process of induction drops correspondingly according to Maxwell, so
that a neglect seems to be allowed. Now electric or magnetic field can be
measured independently of each other. Usually is proceeded as if the
other field is not present at all.

That is not correct. A look at the Faraday-law immediately shows that
even down to frequency zero always both fields are present. The field
pointers however stand perpendicular to each other, so that the magnetic
field pointer wraps around the pointer of the electric field in the form of
a vortex ring in the case that the electric field strength is being measured
and vice versa. The closed-loop field lines are acting neutral to the
outside; they hence need no attention, so the normally used idea. It
should be examined more closely if this is sufficient as an explanation
for the neglect of the not measurable closed-loop field lines, or if not
after all an effect arises from fields, which are present in reality.

Another difference concerns the commutability of E- and H-field, as is
shown by the Faraday-generator, how a magnetic becomes an electric
field and vice versa as a result of a relative velocity v. This directly
influences the physical-philosophic question: What is meant by the
electromagnetic field?

The textbook opinion based on the Maxwell equations names the static
field of the charge carriers as cause for the electric field, whereas
moving ones cause the magnetic field. But that hardly can have been the
idea of Faraday, to whom the existence of charge carriers was
completely unknown. The for his contemporaries completely
revolutionary abstract field concept based on the works of the Croatian
Jesuit priest Boscovich (1711-1778). In the case of the field it should
less concern a physical quantity in the usual sense, than rather the
"experimental experience™ of an interaction according to his field
description.

CYLIECTBYET.

Pa3nas (popMy/IMpoOBKa 3aKOHA HHAYKLIHH

Takoe pa3nuuue, HAMPUMEP B TOM, YTO IPEHEOPETAIOT CBSA3HIO MEXKTY MMOJISIMHA Ha
HU3KHUX 4acTOTaX, YTO SABJISICTCS OOBIYHOM MPAaKTHKOW. B TO BpeMs Kak B BEICOKOM
JMara30He YacTOT JIEKTPOMArHUTHOTO 1oJist KoMoHeHTHl E 1 H-mionst sBisiroTcst
B3aMMO3aBUCHUMBIMH, TO IIPH 00JIee HU3KOH YacTOTE M MaJIOM U3MEHEHHH T10JIA,
COTTacCHO MakcBeuTy, PoLecc MHAYKIIUY YMEHBIIAETCS, U TAKOe MPEeHEOpEKCHHE
CBSI3bIO CUMTACTCS JIOMYCTUMBIM. Terneph, SJIEKTPUIECKOE WIIH MAarHUTHOE TIOJISI MOTYT
OBITh U3MEPEHBI HE3aBUCUMO JIPYT OT Apyra. OObIYHO cuuTaeTCsi, 0yaATO-TO OBI IPYTOro
[OJI HET BOOOIIIE.

OT10 He paBWIBHO. 3akoH dapajies MPsAMO MOKa3bIBAET, YTO BILIOTH JIO HYJICBOH
94acTOThI 00a TOJIs BCeria MPUCYTCTBYIOT. BEKTOPHI MOJICH, 0JJTHAKO, PACIIOI0KEHBI
MEPIEHIUKYIAPHO OPYT K APYTY, TaK YTO B TOM CiIydae, KOTraa U3MepsAeTcs
HANPSHKECHHOCTD AJIEKTPUYECKOTO TIOJIsI, BEKTOP MAarHUTHOTO TTOJISI HABUBACTCSI BOKPYT
BEKTOpA JJICKTPHUECKOTO TIOJIS B BUAC BUXPEBOTO KOJIbIIa, U HA00OPOT. 3aMKHYTHIE
CHJIOBBIC JIMHUH OKA3bIBAIOT HEUTPAILHOE JACUCTBHUE; U UMH, CIICIOBATEILHO, MOXHO
npeHeOpeyb, UTo SIBISICTCS CTaHAAPTHBIM Toaxo1oM. ClienyeT mopodHee HCCeI0BaTh,
JOCTATOYHO JI 3TOTO, YTOOBI ONPAB/IaTh HTHOPHUPOBAHNE HE U3MEPHUMBIX 3aMKHYTBIX
CWJIOBBIX JIMHUM, WM, BCE-TaKU 3(PPEKT BO3HUKAET U3 MOJIEH, KOTOPbIE MPUCYTCTBYIOT B
PEANbHOCTH.

EHIG OIHO OTJINYHEC KaCaCTCd KOMMYTAaTUBHOCTHU E-u H-HOJ’I?[, KakK ImoJiy4acTcCs B
reneparope dapajes, rie MarHUTHOE 10JI€ CTAHOBUTCSA AJIEKTPUUYECKUM, U, HA000pOT, B
3aBUCHUMOCTH OT OTHOCUTEIBHOM CKOPOCTH V. DTO HANPSAMYIO BIHSET HA PUNUKO-
¢unocogckuit Borpoc: UTo Takoe 31eKTPOMArHUTHOE 1oJie?

Boz3penue yuebHMKa onupaeTcs Ha ypaBHeHUs: MakcBesuia, T1ie IpUYuHOM
00pa30BaHMS JIESKTPHUSCKOTO TOJIST HA3HAYCHBI CTATUYCSCKUE TI0JIS HOCUTEIIeH 3apsija, B
TO BpeMs KaK MarHUTHOE TI0JIE TIOSIBJISIETCSL OT UX JIBIKEHUsS. Ho Bpsia M 3TO MOXKHO
Ha3Barth ujeeit dapajes, KOTOPOMY CYIIECTBOBAHHE HOCHTENICH 3apsiia ObLIO
COBEpIIIEHHO HeN3BeCTHO. )i ero COBpeMEHHUKOB MOJHOCTHIO PEBOTIOIIMOHHAS
abcTpakTHas KOHIISTIIHS IOl 0a3MpoBaliach Ha pabOTaX XOPBATCKOTO CBAIICHHUKA
uesynra bomkosuua (1711-1778). Jlnst cinyvas mosist oHa (KOHyenyus) MEHee Kacanach
(hU3UYIECKUX DJIEMEHTOB B OOBIYHOM CMBICIIE, @ CKOpee, "IKCIIEpUMEHTATLHOTO
BOCHIpUSATHS" B3aUMOJICHCTBHUS, B COOTBETCTBUU C €TI0 OMHCAHUEM MOJIS.



We should interpret the Faraday-law to the effect that we experience an
electric field, if we are moving with regard to a magnetic field with a
relative velocity and vice versa.

In the commutability of electric and magnetic field a duality between the
two is expressed, which in the Maxwell formulation is lost, as soon as
charge carriers are brought into play. Is thus the Maxwell field the
special case of a particle free field? Much evidence points to it, because
after all a light ray can run through a particle free vacuum. If however
fields can exist without particles, particles without fields however are
impossible, then the field should have been there first as the cause for the
particles. Then the Faraday description should form the basis, from
which all other regularities can be derived.

What do the textbooks say to that?

Contradictory opinions in textbooks

Obviously there exist two formulations for the law of induction (1 and
1*), which more or less have equal rights. Science stands for the
question: which mathematical description is the more efficient one? If
one case is a special case of the other case, which description then is the
more universal one?

What Maxwell’s field equations tell us is sufficiently known, so that
derivations are unnecessary. Numerous textbooks are standing by, if
results should be cited. Let us hence turn to the Faraday-law (1). Often
one searches in vain for this law in schoolbooks. Only in more
pretentious books one makes a find under the keyword ,,unipolar
induction®. If one however compares the number of pages, which are
spent on the law of induction according to Maxwell with the few pages
for the unipolar induction, then one gets the impression that the latter
only is a unimportant special case for low frequencies. Kupfmuller
speaks of a ,,special form of the law of induction* [7, S.228, G1.22], and
cites as practical examples the induction in a brake disc and the Hall-
effect. Afterwards Kupfmuller derives from the ,,special form* the
»general form* of the law of induction according to Maxwell, a
postulated generalization, which needs an explanation. But a reason is
not given [7].

MBI 10JKHBI HHTEPIIPETUPOBATh 3aKoH Papanes, Kak 3PPEKT NPOSBISIONINN
JNEKTPUYECKOE TOJIE IPH JIBUKECHUH C OTHOCUTEIIBHOM CKOPOCTBIO 110 OTHOILIEHUIO K
MarHuTHOMY TOJII0, U HA00OPOT.

JIBOMCTBEHHOCTb MEXKIY MIEKTPUYECKUM U MATHUTHBIM I10JIEM BBIPAXKAETCA B UX
KOMMYTaTUBHOCTH, YTO YTEPSIHO B POpMyJIMpoBKe MakcBelia, Kak TOJIbKO ObUIH
BBEJICHBI HOCUTENH 3apsijia. SIBisiercs jiu, TakuM o0pasom, rosie Makcesia 0coObIM
cllydyaeM CBOOOJHOTO OT yacTuIl Moist? ECTb MHOTO JOKa3aTeNbCTB, YKA3bIBAIOIINX HA
3TO, IOTOMY 4TO, B KOHIIE KOHIIOB, JIy4 CBETa MOXET UATH 4epe3 CBOOOAHBIN OT YacTuI|
BakyyM. OJIHaKO, €CIIM TOJISI MOTYT CYIIECTBOBAaTh 0€3 YaCTHII, TO CYIIECTBOBAHNE
qacTul| 0e3 1ojei HeBO3MOXKHO, 3HAYUT, I10JI€ IEPBUYHO U SIBJIAETCS IPUUUHON
BO3HUKHOBEHM 4acTull. Torna TpakTtoBKy Papanes cieayer B3sTh 3a OCHOBY, U3
KOTOPOM MOT'YT OBITh IOJIY4€HBI BCE IPYrHe 3aKOHOMEPHOCTH.

UYro 1o 3TOMy MOBOYy TOBOPUTCS B yUeOHUKAX ?

IIporuBopeuns B yueOHUKAX

OueBUAHO, YTO CYIIECTBYET /1B (POPMYIMPOBKH 3aKoHA HHAYKIMH (1 1 1 *), KoTOpBIE
0oJjiee UM MEHee UMEIOT paBHbIe npasa. [lepen Haykoii ctouT Ha Borpoc: Kakoe
MaTeMaTudeckoe onucanue 6osuee r¢ppextuBHo? Ecnu oauH cityyail sBisieTcst 0coObIM
ClIy4aeM Jpyroro, Kakoe omnucaHue oyaet 6osiee yHUBEpCaTbHBIM?

Urto npeacTaBisioT coboi ypaBHeHUs: MakcBeia, HaM JJOCTaTOYHO U3BECTHO, TaK YTO
BBIBOJINTH WX U3NHUIIHE. ECIN HY)KHO, MOYKHO 00paTUThCS K MHOTOYHCIICHHBIM
yueOHukam. J[aBaiite, ciemoBaTenbHO, BepHeMcs K 3akoHy Dapanes (1). [Toucku sToro
3aKOHA B LIKOJIBHBIX yueOHMKax OynyT HarmpacHbIMH. HaiiTu MOXHO TONBKO B Oosiee
aMOMIIMO3HBIX KHUTAX IO/ KIFOYEBBIM CIIOBOM "YHUTIOISIpHAS UHAYKIUA' . OTHAKO €cln
CPaBHUTh KOJMUYECTBO CTPAHULL, TOCBSIIEHHBIX 3aKOHY HHAYKIIUU B TPAKTOBKE
MakcBeiia, ¢ HeCKOJIbKIMU CTPAaHHUIIAMU JIJISl YHHITOJIIPHON HHIYKIIWHU, TO CO31aeTCs
BIICYATIICHUE, YTO TOCTCAHSS (VHUN. UHO.) SIBISIETCS JTUIIb HECYIIECTBEHHBIM 0COOBIM
ciydaeM Juis Hu3kux dactot. Kupfmuller roBoput o «cnenmansHo#i Gpopme 3aKkoHa
uHaykun" [7, ctp.228, G1.22], u npuBOIUT B KayecTBE MPAKTUUYECKUX TPHUMEPOB
WHIYKIIMIO B TOpMO3HOM jucke u 3ddekre Xomra. [Toxe Kupfmuller u3 "ocodoro
ciyyas” BBIBOAMT "o01ryro popMy" 3aKkoHAa MHAYKIIUH B coriacuu ¢ MakcBessioM, B
BH/IE TIOCTYJIUPYEMOT0 0000IIeHHs], KOTOpOE HyX1aeTcsl B 00bsicHeHnu. Ho
obocHoBaHuH HE Jaer [7].



Bosse gives the same derivation, but for him the Maxwell-result is the
special case and not his Faraday approach [8, chap. 6.1 Induction, S.58]!
In addition he addresses the Faraday- law as equation of transformation
and points out the meaning and the special interpretation.

On the other hand he derives the law from the Lorentz force, completely
in the style of Kupfmuller [7] and with that again takes it part of its
autonomy. Pohl looks at that different. He inversely derives the Lorentz
force from the Faraday-law [6, S.77].

By all means, the Faraday-law, which we want to base on instead of on
the Maxwell equations, shows ,,strange effects [9, S.31 comment on the
Lorentz force (1.65)] from the point of view of a Maxwell representative
of today and thereby but one side of the medal (eg. 1). Only in very few
distinguished textbooks the other side of the medal (eg. 2) is mentioned
at all. In that way most textbooks mediate a lopsided and incomplete
picture [7,8,9]. If there should be talk about equations of transformation,
then the dual formulation belongs to it, then it concerns a pair of
equations, which describes the relations between the electric and the
magnetic field.

f’_ The new and dual field approach consists of \
equations of transformation
of the electric and of the magnetic field=*
| E =vxB |.:1_| and |H=—Vxn'| (2
unipolar induction equation of convection

k:y.. 4: Formulation of the equations of transformation according to the rules of duality

The field-theoretical approach

The duality between E- and H-field and the commutability asks for a
corresponding dual formulation to the Faraday-law (1). Written down
according to the rules of duality there results an equation (2), which
occasionally is mentioned in some textbooks.

Bo0sse mpuxoauT K TOMY k€ BBIBOJY, HO JIJISl HETO pe3ysbTaT MakcBeia SBIsSeTCs
YacTHBIM cllydaeM, a He moaxoaom Dapanes [8, ri. 6.1 Uuaykuus, crp.58]! Kpome
TOT0, OH OOparaercs kK 3akoHy Dapajies - Kak ypasHeHu0 mpancgopmayuu u
yKa3bIBaeT HA €r0 0COOBIN CMBICT U UHTEPIPETALHIO.

C npyroii CTOpOHBI, OH BBIBOAMT 3aKOH OT cUJIbl JIOPEHIIa, TOJTHOCTHIO B CTUJIC
Kupfmuller [7], u ¢ sTiiM TepsieT yacTh cBoei HezaBucumocTH. Pohl cmoTpuT Ha 310 MMO-
napyromy. OH, Ha000poT, BRIBOAUT cuity JlopeHiia u3 3akona ®apanes [6, ctp.77].

B mto6om ciiyqae, 3akon ®apajes, Ha KOTOPbIl MBI XOTHUM OMUPATHCS BMECTO
ypaBHeHH MakcBesuia, moka3biBaet "crpannbie g dexTsl [9, crp.31 koMmMeHTapuii K
cuite Jlopenma (1.65)] ¢ Touku 3peHus npeAcTaBUTeNs MaKcBesia Ha CEeroHSIITHHMA
JICHB |, TIPH 3TOM, 3TO JIMIIb OJIHa CTOpoHa Meaanu (yp. 1). JIumb B 04eHb HEMHOTHX
BBIJTAFOIIMXCS] KHATAaX BOOOIIE yITOMUHAETCS Apyrasi CTopoHa Menanu (yp. 2). Takum
o0pa3oMm, OOJIBIIMHCTBO YYEOHUKOB MPEACTABISAIOT OAHOOOKYIO U HEMOJIHYIO KapTUHY
[7,8,9]. Eciu yx roBOpUTh 00 ypaBHEHHSX TpaHCHOpPMAIIMK, TO OHU UMEIOT TBOHHYIO
(hopMyYIHPOBKY, IMEETCS B BU]y TTapa ypaBHEHUH, KOTOPBIE OMUCHIBAIOT OTHOLICHHUS
MEX1Y SJIEKTPUYECKUM U MAaTrHUTHBIM TOJIEM.

4 )

Hoe B1il ¥ 0 ¥eIMHEIE M0JIeR 08 DoaX0d CoOCTORT HE

ypaBHeHHi1 TpaHcdopraLFEH

SINEETPHHECKOE H MarHHTHOE moaess
| E=vxB |0 = |H=-vxD 2
VHHIONAPHaA HHOYEITHA YPaEHEHHE KOHECEIIHH

i}m. 4 $OprIYIHPOERA VHARHEHHE THAHCO I MATHE COTTIACHO TAE HITAM mmcy

TeopeTruko-nmoeBoi NOAX0

KoMMyTaTuBHOCTH 1 IBOHCTBEHHOCTh Mex 1y E- n H-koMmoHeHTamMu mosist TpeOyroT
COOTBETCTBYIOIICH NBOMHON popmynnpoBku 3akoHa Papanes (1). 3anucas ero B
COOTBETCTBHH C MPABUJIAMHU TyadbHOCTH, OTYyYNM ypaBHEeHHE (2), KOTOPOE HHOTAA
YIOOMHHACTCA B HCKOTOPBIX KHHUT'aX.



While both equations in the books of Pohl [6, pp. 76 and 130] and of
Simonyi [10, p. 924] are written down side by side having equal rights
and are compared with each other, Grimsehl [11, S. 130] derives the dual
regularity (2) with the help of the example of a thin, positively charged
and rotating metal ring. He speaks of ,,equation of convection®,
according to which moving charges produce a magnetic field and so-
called convection currents. Doing so he refers to workings of Rontgen
1885, Himstedt, Rowland 1876, Eichenwald and many others more,
which today hardly are known.

In his textbook also Pohl gives practical examples for both equations of
transformation. He points out that one equation changes into the other
one, if as a relative velocity v the speed of light ¢ should occur. This
question will also occupy us.

We now have found a field-theoretical approach with the equations of
transformation, which in its dual formulation is clearly distinguished
from the Maxwell approach. The reassuring conclusion is added: The
new field approach roots entirely in textbook physics, as are the
results from the literature research. We can completely do without
postulates.

Next thing to do is to test the approach strictly mathematical for freedom
of contradictions. It in particular concerns the question, which known
regularities can be derived under which conditions. Moreover the
conditions and the scopes of the derived theories should result correctly,
e.g. of what the Maxwell approximation consists and why the Maxwell
equations describe only a special case.

Derivation of Maxwell’s field equations
As a starting-point and as approach serve the equations of transformation

of the electromagnetic field, the Faraday-law of unipolar induction (1)
and the according to the rules of duality formulated law (2).

E=vxB 1) ada H=-vxD (
If we apply the curl (= rot) to both sides of the equations
rot H = — rot (v x D) 3 | ot E = rot (vx B)] @

then according to known algorithms of vector analysis the curl of the
cross product each time delivers the sum of four single terms.

B To Bpems kak 00a ypaBHeHus B kuurax Pohl [6, ctp. 76 u 130] u Simonyi [10, c. 924]
3aMUCBIBAIOTCS OOK 0 OOK Ha PaBHBIX IPaBaxX W CpaBHUBAIOTCS APYT ¢ apyrom, Grimsehl
[11, C. 130] BeIBOIUT apHOE ypaBHEHHE (2) C TOMOIIBI0 00pasia, IPeaCTABIISIONIECTO
TOHKOE, MOJIOKUTEIBHO 3apsHKEHHOE Bpalllalolieecs: MeTauinyeckoe Koibio. OH
roBOpUT 00 "ypaBHEHUHU KOHBEKIUHU", B COOTBETCTBHH C KOTOPHIM JBIKYILIUECS 3apsiIbl
CO3/1alI0T MarHUTHOE TI0JIE U TaK Ha3bIBa€Mble KOHBEKIIMOHHBIE TOKHU. [Ipu aTOM OH
ccbutaeTcs Ha pabotel Rontgen 1885, Himstedt, Rowland 1876, Eichenwald u maorux
JIPYTUX, KOTOPbIE CETO/IHA BPS JIU U3BECTHBI.

B cBoeit kaure Pohl taxoke nprBOAXUT NMPaKTUYECKUE TPUMEPBI ISl 000UX ypaBHEHUI
Tpanchopmanuu. OH yKa3bIBaeT, YTO OHO YPABHEHUE MEPEXOTUT B JPYroe, €CIH B
KauecTBE OTHOCUTEIBLHOU CKOPOCTH V B35ITh CKOPOCTh CBETa C. DTOT BOMPOC TAKKE
OyJeT 3aHuMaTh Hac.

Teneps ¢ ypaBHeHHSIME TpaHCHOPMAIIUU MBI HAIILTU TEOPETUKO-TIOJIEBOM MOAXO,
KOTOPBIH B CBOEH JABYeANMHON (hOPMYIUPOBKE SIBHO OTJIMYAETCS OT Moaxoaa MakcBeria.
Jlob6aBum oOHanexxuBaromnuii Beio1: HoBblii M0J1€BOM MOAX0/ MOJTHOCTHIO
NPOMCXOAUT U3 KHUT M0 PU3HKe, KOTOPbIE HAIJEHBI B PE3YJIbTaTE JIUTEPATYPHBIX
uccneaoBaHuii. Mbl MOKeM MOJHOCTBHIO 000HTHCH 0€3 MOCTY.1aTOB.

Crnenyrormias Bellb, KOTOPYIO HY>KHO CIENaTh, 3T0 MAaTEMAaTUYECKHU CTPOTO TPOBEPUTH
MOJIX0JT HAa OTCYTCTBUE MPOTUBOPEUHiL. DTO 0OCOOCHHO KacaeTcs BOIPOca, Kakue
M3BECTHBIE 3aKOHOMEPHOCTH MOT'YT OBITh MOJTYYEHBI U TIPH KaKUX yclIoBUsiX. bosee
TOT0, YCIIOBUS ¥ 00JIaCTh TPUMEHEHHUS TPOU3BOTHBIX TEOPHIA JOKHBI ONPEACTATHCS
KOPPEKTHO, HAaPUMEp, B YEM COCTOUT MpHOIIKeHne MakcBeia v moueMy ypaBHEHUS
MakcBesuia ONUChIBatOT TOJIBKO YACTHBIN CIIy4a.

BriBoa nmoJieBbIX ypaBHeHHH MakcBeJia
B kauecTBe oTIIpaBHON TOUKH HOBOTO MOJXO0AA CIyXaT (popmyJsl TpaHchopmanuu

9JIEKTPOMArHUTHOTO oI, 3akoH Dapajiest yuunossspHoi nHaykuuu (1) u 3akoH,
cOpMyIMPOBAHHBII B COOTBETCTBUH C MPABUIAMH JTyalbHOCTH (2).

E=vxB gy u«H=-vxD ¢
Ecnu npumenuts curl (= rot) k obenm cropoHaM ypaBHEHUH,
rot H = — rot (v x D) ) | rot E = rot (vx B)| @

TO B COOTBCTCTBUU C U3BCCTHBIMU AJITOPUTMAMU BEKTOPHOI'O aHAJIN3a POTOP
BCKTOPHOTI'O ITPONU3BCACHUA Ka)K)IBIﬁ pa3 Aa€T CyMMY YE€TBIPEX OTACIBHBIX ClIaracMbIX.



| rot E = (Bgrad)v — (v grad)B + vdivB - B div v| (3%)

| rot H=—[(D grad)v - (v grad)D + vdivD - D divv] u,

Two of these again are zero for a non-accelerated relative motion in the

x-direction

with

and:

cv(t)/dr=grad v

v(t) = dr/dt 5)

dive = 0

0

One term concerns the vector gradient (v grad)B, which can be
represented as a tensor. By writing down and solving the accompanying
derivative matrix giving consideration to the above determination of the
v-vector, the vector gradient becomes the simple time derivation of the

field vector B(r(t)) (eq. 6, according to the rule of eq. 7).

dB dD
(verad)B = —— (vgrad)D = ——

dt and ¢ dt

AV (rft)) oVir=x(t) drlt) _ g orad)v

dt

dt

or

(5%)

(5**)

(6)

(")

For the last not yet explained terms at first are written down the vectors
b and j as abbreviation.

rot E
rot H

~ dB/dt + v div B
dD/dt - v div D

~dB/dt-b
dD/dt + j

(&)

(9

With equation 9 we in this way immediately look at the well-known law
of Ampere (1st Maxwell equation). The comparison of coefficients (9%)
in addition delivers a useful explanation to the question, what is meant
by the current density j: it is a space charge density pe consisting of
negative charge carriers, which moves with the velocity v for instance
through a conductor (in the x-direction for example).

j

= —wvdivD = - vpy

(9%)

| rot E = (Bgrad)v — (v grad)B + vdivB - B div v| (3*)
| rot H=—[(D grad)v - (v grad)D + vdivD - Ddivv] @,

I[Ba M3 HUX CHOBA paBHLI HYJIIO U1 HCYCKOPCHHOT'O OTHOCUTCIILHOI'O JIBUKCHHUSA B
HaIpaBJICHUH OCHU X

¢ yuerow vit) = dr/dt
dive = 0 (5%)
. cv(t)/cr=grad v = 0 (g

Onno ciiaraemoe, rpagueHT Bexktopa (V grad)B, MoxeT ObITh IPEICTABICHO B BH/E
TEH30pa. 3aMuChIBas U pelasi COMyTCTBYIOIIYIO MAaTPHUILY IPOU3BOIHBIX, C yIETOM
BBIIICYIIOMSIHYTOTO ONPEEICHUs V-BEKTOpa, IPAJAUCHT BEKTOPA CTAHOBHUTCS IPOCTOM
poM3BOHOM 10 BpeMenu Bektopa B(r(t)) (yp. 6, B COOTBETCTBUU € TIPABHIIOM Y. 7).

dB dD
dB = —— dp = S
(v grad) at i (v grad) T )
dV(r(t)) dV(r=rit)) dr(t) _ v grad) V

dt dt

or

()

JInst mocieHuX, elle He 0OBICHEHHBIX CllaraeMbIX, CHavalla 3aruiieM BeKTopsl b u |,
Kak ab0peBHarypy.

~dB/dt +vdivB =
dD/dt -vdivD =

rot E
rot H

~dB/dt-b
dD/dt + j

(B}

)]

Kak mMbI BUUM, ypaBHeHHE 9 MpEACTABIIIET COOOM XOPOIIIO H3BECTHBINA 3aKOH AMIiepa
(1-e ypaBHenue Makceita). CpaBHeHHE KO3QPHUIHEHTOB (9 *) MOMOIHUTEIBEHO
MIPEOCTABIISICT TOJIE3HOE OOBSICHEHHE BOTIPOCA, YTO TIOJPa3yMEBAETCs MO/ TUIOTHOCTHIO
TOKA J: 3TO MPOCTPAHCTBEHHAS TUIOTHOCTD 3apsijia Pel, COCTOSINAS U3 OTPUIIATEIbHBIX
HOCHTEJICH 3apsiia, KOTOpast IBHKETCSI CO CKOPOCTHIO V, HAaIpuMep, 4epe3 MPOBOTHUK (B
HaIpaBJICHUU OCH X, HAIPUMED).

j=-vdivD = - vy 9%



The current density j and the to that dual potential density b
mathematically seen at first are nothing but alternative vectors for an
abbreviated notation. While for the current density j the physical
meaning already could be clarified from the comparison with the law of
Ampere, the interpretation of the potential density b still is due.

b=-vdivB (=0?) .

From the comparison with the law of induction (1*) we merely infer,
that according to the Maxwell theory this term is assumed to be zero. But
that is exactly the Maxwell approximation and the restriction with regard
to the new and dual field approach, which roots in Faraday.

In that way also the duality gets lost with the argument that magnetic
monopoles (div B) in contrast to electric monopoles (div D) do not exist
and until today could evade every proof. It thus is overlooked that div D
at first describes only eddy currents and div B only the necessary anti-
vortex, the potential vortex. Spherical particles, like e.g. charge carriers
presuppose both vortices: on the inside the expanding (div D) and on the
outside the contracting vortex (-div B), which then necessarily has to be
different from zero, even if there hasn’t yet been searched for the
vortices dual to eddy currents, which are expressed in the neglected
term.

Assuming, a monopole concerns a special form of a field vortex, then
immediately gets clear, why the search for magnetic poles has to be a
dead end and their failure isn’t good for a counterargument: The missing
electric conductivity in vacuum prevents current densities, eddy currents
and the formation of magnetic monopoles. Potential densities and
potential vortices however can occur. As a result can without exception
only electrically charged particles be found in the vacuum (derivation [1]
in chapter 4.2 till 4.4).

Because vortices are more than monopole-like structures depending on
some boundary conditions, only the vortex description will be pursued
further consequently.

Let us record: Maxwell’s field equations can directly be derived from
the new dual field approach under a restrictive condition. Under this
condition the two approaches are equivalent and with that also error free.
Both follow the textbooks and can so to speak be the textbook opinion.

[110THOCTH TOKA | M JyanbHas el MOTCHIMAIbHAS IIOTHOCTh D, Ha B3I MaTeMaTHKH,
€CTh HE 4TO MHOE, KaK aJIbTEpPHATUBHBIE BEKTOPHI JUIsl COKPAILIEHHOM 3anuch. B To
BpeMs KaK JUIsl TUIOTHOCTH TOKa | (PM3UUECKUN CMBICI YK€ MOYKHO BBISICHUTD U3
CpaBHEHUS C 3aKOHOM AMIiepa, HHTePIPETaIHsl MOTCHIHAIBLHOMN IOTHOCTH b 110 cux
[Op HE YCTAaHOBJICHA.

b=-vdivB (07

N3 cpaBHeHus ¢ 3aKk0HOM UHAYKUUH (1%), MBI MONPOCTY NPUXOAUM K 3aKITIOUEHHUIO, YTO
COIIaCHO TeopuM MakcBeslIa 3TO cjaaraéMoe cuuTaeTcs paBHbIM HyIt0. Ho nMeHHO B
3TOM U COCTOMT NpubImkenne MakcBesuia U ero OorpaHi4eHHOCTh IO OTHOIIEHHIO K
HOBOMY M JIBYEAMHOMY I10JIEBOMY MOAXOAY, YXOAsA1IeMy KopHAMHU K Dapasero.

Tak Ha OCHOBaHUM TOTO, YTO B OTIMYKE OT JCKTpHUecKux MoHomnouei (div D),
MarHuTHeie MoHOMONH (div B) He cyliecTBYIOT U 110 HACTOSIIIIEE BPEMsI HE MOIAI0TCS
o0HapyXEHHIO, TepseTCs TyallbHOCTh (nozei). Takum o0pa3om, ymyckaercs U3 BUAY,
uTo nepBoHavansHO div D omuckiBana Toabpko Buxpebie Toku 1 divB siBisercs Toiapko
HEOOXOJMMBIM aHTU-BUXPEM, MOTEHIMATBHBIM BiXpeM. Cheprudeckue 4yacTulilbl, Kax,
HarpuMep, HOCUTEIH 3apsi/ia, BKIIOYAIOT B ce0st 00a BUXPs: BHYTPH - PACIIUPSIOIICHCS
(div D) u cHapyxwu - cxumaromuiicsi Buxpsb (-div B), KoTopslid, cieq0oBaTebHO,
00s13aTeNbHO J0JDKEH OBITh OTIMYCH OT HYJISI, Ja)Ke eCIIM 0K CIlle He HAl/ICHBI TapHbIC
BUXPH K BUXPEBBIM TOKaM, KOTOPBIC BHIPAKAIOTCS B UTHOPUPYEMOM CJIaracMoM.

[Ipenmnonaras, 4To MOHOIIONb MPEACTABISAET CO00i 0cO0YI0 POpMY BUXPEBOTO OIS, TO
Cpa3y CTAaHOBHTCS MOHITHBIM, IIOYEMY TTOMCK MAaTHUTHBIX TTIOJFOCOB O€3MepeCcIIeKTHREH,
Y HEyJla4a B UX MOMCKE HE MOXET CIY>KUTh KOHTpaprymMmeHToM: OTCyTCTBHE
ANEKTPUUYECKON MPOBOUMOCTH B BAKyyMe MPEMATCTBYET 00Pa30BAHHIO TUIOTHOCTH
TOKa, BUXPEBBIX TOKOB U 00Pa30BaHUIO MAarHUTHBIX MOHOMOJEH. OHAKO MOTYT
BO3HHKATH MMOTCHIIMATBHBIC TUIOTHOCTH M MIOTEHIMAIbHEIC BUXpH. Kak pe3ynbTar, B
BaKyyMe MOXHO HalTH HCKIIIOUUTEIHHO TOIBKO dIEKTPUUECKH 3apsKEHHBIE YaCTUIIBI
(BeiBOX [1] B raBe 4.2 10 4.4).

Tak kak BUXPHU 3TO 60J'IBIJ_IC, YCM MOHOIIOJIBHBIC CTPYKTYPHI, 3aBUCAIINEC OT HCKOTOPBIX
T'paHUYHBIX yCHOBHﬁ, CJIEAOBATCIIBHO, JAaJICC 6y21€T AaBaTbCA TOJBKO OIMMHUCAHUEC BUXPA.

JaBaiite 3anumeM: Y paBHeHnss MakcBeJjia MOTYT ObITH BbIBE/ICHbBI
HeINocpeJACTBEHHO U3 HOBOI'0 1YyaJIbHOI'0 M0JIeBOI0 MOAX0/1a € HAJIOKeHHeM
OrPaHHUYMTEJBHOIO0 ycJaoBus. [Ipyu 5ToM ycroBum Ba 1oaxo/1a SKBUBAJIEHTHBI U
6e3ommbouyHbl. O0a moaXx0aa CIEAYIOT YdeOHUKAaM, U MOXKHO TaK CKa3aTh,
MPEJCTABISAIOT B3MJISAAbI Y4E€OHUKOB.



The restriction (b = 0) surely is meaningful and reasonable in all those
cases in which the Maxwell theory is successful. It only has an effect in
the domain of electrodynamics. Here usually a vector potential A is
introduced and by means of the calculation of a complex dielectric
constant a loss angle is determined. Mathematically the approach is
correct and dielectric losses can be calculated.

Physically however the result is extremely questionable, since as a
consequence of a complex € a complex speed of light would result

(according to the definition € = /&1y with that electrodynamics
offends against all specifications of the textbooks, according to which c
is constant and not variable and less then ever complex.

But if the result of the derivation physically is wrong, then something
with the approach is wrong, then the fields in the dielectric perhaps have
an entirely other nature, then dielectric losses perhaps are vortex losses
of potential vortices falling apart?

Derivation of the potential vortices

Is the introduction of a vector potential A in electrodynamics a substitute
of neglecting the potential density b? Do here two ways mathematically
lead to the same result? And what about the physical relevance? After
classic electrodynamics being dependent on working with a complex
constant of material, in what is buried an insurmountable inner
contradiction, the question is asked for the freedom of contradictions of
the new approach. At this point the decision will be made, if physics has
to make a decision for the more efficient approach, as it always has done
when a change of paradigm had to be dealt with.

The abbreviations j and b are further transformed, at first the current
density in Ampere’s law

j = -V diV D = - V'pe] (9*)
as the movement of negative electric charges.
By means of Ohm’s law: j = cE=D/u (10)
and the relation of material: D= :E (11)

the current density j also can be written down as dielectric displacement

Orpannuenue (b = 0), 6e3ycI0BHO, HIMEET CMBICT H Pa3yMHO BO BCEX TEX CIydasiX, B
KOTOpPBIX TeopHst MakcBesia ycrenHa. 9T0 OTHOCUTCS TOJIBKO K 00J1acTH
ANEKTPOAUHAMUKHU. 3/1€Ch, KaK NIPaBUIIO, BBOAUTCS BEKTOPHBIN MOTEHIMAN A U
OIIpeIeIAETCs YToJl HOTEPh OCPEICTBOM pacyeTa KOMIIJIEKCHOM IUAIEKTPUYECKON
IIPOHULIAEMOCTU. MaTeMaTn4ecku NOAX0/ SIBJISETCS IPABUIBHBIM, U MO>KHO pacCUUTaTh
TURJIEKTPUYECKUE TIOTEPH.

Opnnako, (hu3uyuecku pe3yabTaT BECbMa COMHUTEIICH, TaK KaK BCIEACTBHE KOMITJICKCHOM
€ MOJIy4aeTcss KOMIUIEKCHAsi CKOPOCTh CBETa (B COOTBETCTBHH C ONpEACICHUEM

* = |/YE-

“ /e ). ITpu 5TOM 3JIeKTpOIMHAMUKA TPOTHBOPEYUT BCEM HOPMaM y4eOHUKOB, B
COOTBETCTBUH C KOTOPBIMH C SIBIISIETCSI KOHCTAHTOM, a HE TIEPEMEHHOI, U TeM 0oJiee He
KOMIUJIEKCHOH BEIUYNHOM.

Ho ecnu pe3ynbraT BeIBOJA PU3NUECKU HE BEPEH, 3HAUUT YTO-TO HE IPABUIIBHO C
IIOAXOJOM, 3HA4YUT, IOJII B IUDJIEKTPUKE UMEIOT, BO3MOXKHO, COBEPLICHHO UHYIO
IIPUPOY, 3HAYUT IUDICKTPUYECKUE ITIOTEPH, BO3MOKHO, SIBISAIOTCS BUXPEBBIMU
MOTEPSIMU IIPU pa3Bajie MOTEHIMAIbHbBIX BUXpEN?

BbiBOoa NOTEHUMATBHBIX BUXpeil

3aMeHsIEeT JIM BBEICHUE BEKTOPHOIO MTOTEHIIMAJIA A B 3JIEKTPOAMHAMUKE UTHOPUPYEMYIO
HOTEHIHAIBHYIO IOTHOCTH B? CylecTBYIOT 1 iBa Croco0a, MaTeMaTHYECKU
MPUBOASIINE K OHOMY M TOMY K€ pe3ynbpTary? M Kak HacdeT (GU3UIecKOro cMbIcia?
Bomnpocs! 3a1aHbl CBOOOTHOMY OT IPOTHUBOPEUUIl HOBOMY MOJIXOY, TaK KaK
KJIacCHYecKast AJIEKTPOJMHAMUKA 3aBUCUT OT UCIIOIH30BAHUS KOMITJIEKCHONH KOHCTAHTEI
MaTepHasa, B YeM U CKPbIBAETCS €€ HEMPeo10JIMMOe BHYTPEHHEE TPOTUBOpeUne. 3/1eCh
periaercs, BeiOepeT M pusuka 6osee 3hPEeKTUBHBIN TOAX0I, KaK 3TO OBLIO BCerna,
KOT'JIa MPOUCXOANUIIO U3MEHEHHUE MapaurMbl.

Tpanchopmupyem aasnee COKpalieHus j u b, 1 B epByro ouepeib INIOTHOCTh TOKA B
3aKOoHe AMIiepa

j=-vdivD = —vpe (9%)
KaK JBIKEHHE OTPHUIATENBHBIX JJIEKTPHYECKUX 3apPSJI0B.
C nomorsio 3akoHa OMa: j =cE=D/u (10)
Y OTHOILICHUS: D= :E (11)

IIJIOTHOCTh TOKaj TaK)Ke MOXKET OBITh 3aIicaHa B BUIC JUIJICKTPHUICCKOI'0 TOKA



current with the characteristic relaxation time constant for the eddy
currents L] (12)
In this representation of the law of Ampere (eq. 13) clearly is brought to
light, why the magnetic field is a vortex field, and how the eddy currents
produce heat losses depending on the specific electric conductivity 6. As
one sees we, with regard to the magnetic field description, move around
completely in the framework of textbook physics.

rot H = dD/dt+D/1; = &(dE/dt+ E/T))

(13)

Let us now consider the dual conditions.

b =-vdivB = B/1,
The comparison of coefficients (eq. 8, 14) looked at purely formal,
results in a potential density b in duality to the current density j, which
with the help of an appropriate time constant t, founds vortices of the
electric field. I call these potential vortices.

(14)

The completely extended law of induction reads with B = #H: (15)

rot E =—dB/dt-B/1, = — p(dH/dt + H/ 1)) (16)
In contrast to that the Maxwell theory requires an irrotationality of the
electric field, which is expressed by taking the potential density b and
the divergence B equal to zero. The time constant t, thereby tends
towards infinity. This Maxwell approximation leads to the circumstance
that with the potential vortices of the electric field also their propagation
as a scalar wave gets lost, so that the Maxwell equations describe only
transverse and no longitudinal waves. At this point there can occur
contradictions for instance in the case of the near-field of an antenna,
where longitudinal wave parts can be detected measuring technically,
and such parts already are used technologically in transponder systems
e.g. as installations warning of theft in big stores.

CMCHICHHA C MOCTOSIHHOM XapaKTCPHOI'0 BpCMCHHU peIaKCalluK [IJI1 BUXPCBBIX TOKOB
T = &0 (12)

[Mpu Takoii 3anucu 3akoHa Ammepa (yp. 13), cTaHOBUTCSI OUEBUIHBIM, TOYEMY
MAZHUMHOE noJe A6AAEMCA GUXPESbIM NOJIeM, U KAK BUXPEBbIE TOKH CO3/1al0T
TEIUIOBBIE IOTEPU B 3aBUCUMOCTH OT YAEJIbHOH 3JIEKTPOIpoBOAHOCTH 6. Kak BuHO, B
OTHOILLIEHUHU ONUCAHUSI MAaTHUTHOT'O MOJIsI, Mbl IOJTHOCTBIO HAXOAUMCS B paMKax
yueOHUKa (DU3HKH.

rotH = dD/dt+ D/t =

g (dE/dt + E/T1)

(13)

Paccmotpum Teneps AyanbHbIE YCIOBHUS.

b =-vdivB = B/Tg (14)
CpaBuenune ko3¢ duiuertos (yp. 8, 14) BHINIAAUT 4UCTO (GOpMaLHBIM, U HA OCHOBE
JYaJIbHOCTH K TUTOTHOCTH TOKA |, MPUBOAUT K MOTCHIIMAIBHOM IIOTHOCTH D, KOTOpas ¢
MIOMOIIBIO0 COOTBETCTBYIOIIEH MOCTOSIHHOM BPEMEHH T JIEXKHUT B OCHOBE BUXPEid
ANEKTPUYECKOTO MOJIs. 1 Ha3BaI UX MOTEHITUAIEHBIME BUXPSMHU.

B =u-H:

[TomHOCTBIO pacIIMPEHHBINA 3aKOH UHIYKIIUH TIACUT C (15)

rot E =-dB/dt-B/t, = - w(dH/dt + H/T2) (¢
B otnnume ot atoro, Teopus Makcseiia TpeOyeT nomeHyuanbHOCmy 31eKmpuUiecKo2o
nOJ151, KOTOPOE BBIPAXKAETCS B MPUPABHUBAHUHU HYJIIO NOTCHIMAIBHOM IIOTHOCTH D 1
nuBepreHiuu B. B aToMm ciydae, IOCTOSsHHAs BpEMEHH T, CTPEMHUTCSA K OECKOHEUHOCTH.
Oto npubnmxeHne MakcBesia IPUBOIUT K TOMY, UTO TEPSAIOTCS KaK MOTEHIIMAIbHbIE
BHUXPH JJIEKTPUYECKOTO I10JIs, TAK U UX PACIPOCTPAHEHHUE B BUE CKAISIPHON BOJIHBI,
II03TOMY ypaBHEHHUsI MaKcBeIlla OMUCBIBAIOT TOJIBKO ITONIEPEYHBIE BOJIHBI U HUKAKHE
IIPOJIOJIBHBIE BOJIHBL. 3/16Ch BO3HUKAET PACXOXKACHUE, HAIIpUMED, IS caydas OJvKHen
30HBI aHTE€HHBI, IJIe MOKHO OOHAPYKUTh U TEXHUYECKU U3MEPUTH YUaCTKU MPOIOJIBHBIX
BOJIH, Y OTH YYaCTKH YK€ TEXHOJIOTMYECKH UCIOJIb3YIOTCS, HAIIPUMED, B CHCTEMAX
TPAHCIOHAECPHBIX YCTAHOBOK IS PEAYNPEKACHUSA KPaXKU B KPYIIHBIX Mara3uHax.



It is denominating, how they know how to help oneself in the textbooks
of high-frequency technology in the case of the near-field zone [12,
S.335]. Proceeding from the Maxwell equations the missing potential
vortex is postulated without further ado, by means of the specification of
a ,,standing wave* in the form of a vortex at a dipole antenna. With the
help of the postulate now the longitudinal wave parts are ,,calculated*,
like they also are being measured, but also like they wouldn’t occur
without the postulate as a result of the Maxwell approximation.

There isn’t a way past the potential vortices and the new dual approach,
because no scientist is able to afford to exclude already in the approach a
possibly authoritative phenomenon, which he wants to calculate
physically correct!

In addition further equations can be derived (from eq. 13 + 16), for
which this until now was supposed to be impossible, like for instance the
Schrodinger equation ([1] chap. 5.6-5.9). As a consequence of the
Maxwell equations in general and specifically the eddy currents not
being able to form structures, every attempt has to fail, which wants to
derive the Schrodinger equation from the Maxwell equations.

The field equation (16) however contains the newly discovered potential
vortices, which owing to their concentration effect (in duality to the skin
effect) form spherical structures, for which reason these occur as
eigenvalues of the equation. For these eigenvalue-solutions numerous
practical measurements are present, which confirm their correctness and
with that have probative force with regard to the correctness of the new
field approach and the extended field equation.

The Maxwell field as a derived special case

As the derivations show, nobody can claim there wouldn’t exist potential
vortices and no propagation as a scalar wave, since only the Maxwell
equations are to blame that these already have been factored out in the
approach. One has to know that the field equations, and may they be as
famous as they are, are nothing but a special case, which can be derived.

The field-theoretical approach however, which among others bases on
the Faraday-law, is universal and can’t be derived on its part. It describes
a physical basic principle, the alternating of two dual experience or
observation factors, their overlapping and mixing by continually mixing

DTO0 MpeACTaBIsAETCs, KaK HOY-Xay, B3TO€ U3 Y4COHHUKOB MO BBICOKOYACTOTHON TEXHUKE
JUTs citydast OvokHe# 30861 [12, ¢Tp.335]. Ucxoas u3 ypaBHeHH MakcBeia,
OTCYTCTBYIOLIUI MOTEHIUAIBHBIA BUXPh MOCTYIUpYETCs 0€3 NalbHEHIINX IEePEMOHUN
MOCPEJCTBOM TepMHHA "CTOSTYEH BOJHBI", B BUJI€ BUXPS HA AUIOJIbHBIX AHTECHHAX.
Janee noctynupyemsbie MPOAOIbHBIE BOJIHBI ' 'PACCUYUTHIBAIOTCA', BEAb UX MOMXKHO
HU3MEPHUTH, HO U TAK)KE X HEBO3MOXHO IMOJIYYUTh O€3 MOCTYJIaTa B Pe3yybTaTe
npubmmxenns Makcseria.

Her nHoro nmytu 6e3 noTeHMalbHbIX BUXPEH U HOBOTO 1yaJIbHOI'O IIOJX0/1a, [IOTOMY
YTO HU OJIUH YUEHBIH HE B COCTOSIHUU TIO3BOJIUTH ceOe, 4TOOBI yKe B IOAX0IE
HCKIJIFOYHUTh, BO3MOXKHO, 3aCIIy’KMBAIOLee BHUMAHUE SIBJICHUE, KOTOPOE OH XOUYET
BBIUUCIIUTH (PH3UYECKHU MPABHIBHO!

Kpome Toro, MO’KHO BBIBECTH MocCieaytomnme ypasuerus (ot yp. 13 + 16), koTopsie Kak
JI0 3TOTO CYUTAJIOCh, BBIBECTH HEBO3MOXHO, HanpuMep, ypasHenue Llpenunrepa ([1]
1. 5.6-5.9). U3 ypaBHenuit MakcBesia HEBO3MOKHO C(hOPMHUPOBATH CTPYKTYPHI, Kak B
LIEJIOM, TaK ¥ OCOOCHHO ISl BUXPEBBIX TOKOB, U JIF00ast MOTBITKA MPUBOJNUT K HEYAaue
TOTr0, KTO X04eT BhIBecTH ypaBHeHue Llpeaunrepa u3 ypaBuenuit Makcseia.

VYpasuenue noss (16), oaHaKO, COEPKUT BHOBb OTKPBITHIE IOTEHI[UAJIbHBIE BUXPH,
KOTOpBIE BCIEACTBHE UX CXKUMAroIero 3 dexra (IyansHoMy CKUH-3G(deKTy) 00pazyroT
cepuieckre CTPYKTYpbl, KOTOPBIE ITOIYYAIOTCs U3 PEIICHHs YPaBHEHHS Ha
coOcTBeHHBbIE 3HaUeHus. [ 3TUX perieHuil u3 COOCTBEHHBIX 3HAUEHUH CYIIECTBYIOT
MHOTOYHCIICHHBIE TPAKTHYECKHE N3MEPEHNsI, KOTOPBIE TIOATBEPIKIAIOT UX
MPABUIBHOCTb U C HUMH MPEJICTABIIAIOT JOKA3aTENbHYIO CUIY B OTHOLIEHUH
MPAaBUILHOCTH HOBOTO TIOJIEBOTO ITOAX0/IAa i PACIIMPEHHOTO YPAaBHEHUS TTOJIS.

ITosie MakcBeJs1a Kak 0co0blii ciay4daid

Kak mokaspIBaeT BBIBOJI, HEb3s YTBEPKAATh, UTO HE CYHIECTBYET MOTEHIIMAIbHBIX
BHUXpEH U UX PACIPOCTPAHEHHUS B BUC CKAJISIPHOU BOJHBI, TAaK KAaK BUHOBATHI TOJIHKO
ypaBHeHHUs MakcBesuia, 4To BCe 3TO ObLIO BBIHECEHO 32 CKOOKH B MOJIXO/IE.
Heo6xoauMo 3HaTh, 4TO Kak ObI HE OBUTM 3HAMEHUTHI TU YPaBHEHUS TIOJISI, OHU
MIPEJICTaBISAIOT CO0OM, HE UTO HHOE, KaK 0COOBIN Clydaid, KOTOPBIA MOKET OBITh
BBLIBEJIEH.

Teopernueckuii mMoseBoil MOAX0/, 0OJIHAKO, KOTOPBIN Cpeau Mpoyero 6asupyercs Ha
3akoHe Dapajiest, ABISAETCS YHUBEPCATHHBIM U HE MOXKET OBITh MOJYYEH C €r0 CTOPOHHBI.
OH onuckiBaeT pu3nueckuil 6a30BbIi MPUHIINIL, YEPEAOBAHUS JBYX JABOWCTBEHHBIX
CYLIHOCTEHN WM BUAUMBIX Hayall, UX HAJIOXKEHUE U COUYETAaHUE, HEITPEPBIBHO



up cause and effect. It is a philosophic approach, free of materialistic or
quantum physical concepts of any particles.

Maxwell on the other hand describes without exception the fields of
charged particles, the electric field of resting and the magnetic field as a
result of moving charges. The charge carriers are postulated for this
purpose, so that their origin and their inner structure remain unsettled
and can’t be derived. The subdivision e.g. in quarks stays in the domain
of a hypothesis, which can’t be proven. The sorting and systematizing of
the properties of particles in the standard-model is nothing more than
unsatisfying comfort for the missing calculability.

With the field-theoretical approach however the elementary particles
with all quantum properties can be calculated as field vortices [1, chap.
7]. With that the field is the cause for the particles and their measurable
quantisation. The electric vortex field, at first source free, is itself
forming its field sources in form of potential vortex structures. The
formation of charge carriers in this way can be explained and proven
mathematically, physically, graphically and experimentally
understandable according to the model.

Where in the past the Maxwell theory has been the approach, there in the
future should be proceeded from the equations of transformation of the
field-theoretical approach. If now potential vortex phenomena occur,
then these also should be interpreted as such in the sense of the approach
and the derivation, then the introduction and postulation of new and
decoupled model descriptions isn’t allowed anymore, like the near-field
effects of an antenna, the noise, dielectric capacitor losses, the mode of
the light and a lot else more.

The at present in theoretical physics normal scam of at first putting a
phenomenon to zero, to afterwards postulate it anew with the help of a
more or less suitable model, leads to a breaking up of physics into
apparently not connected individual disciplines and an inefficient
specialist hood. There must be an end to this now! The new approach
shows the way towards a unified theory, in which the different areas of
physics again fuse to one area. In this lies the big chance of this
approach, even if many of the specialists at first should still revolt
against it.

CMEIIMBAIOIINI MPUYHHY U ClieACTBUE. DTO pusocodckuii moaxos cBob6oaeH OT
MaTEePUATNCTUIECKUX WII KaKUX-TO HU OBLIO KBAHTOBO-(DM3UUECKUX KOPITYCKYJISPHBIX
KOHIICIIITHH.

C npyroii ctoponsl, moax01 MakcBesuia ONMUChIBAET UCKIIOUUTEIBHO TOJIS 3apSyKEHHBIX
YaCTHUII, JJIEKTPUUECKOE MOJIe HEMOABUKHBIX 3aps/I0B 1 MATHUTHOE TOJIe, KaK Pe3yabTaT
JBIKEHUS 3apsiioB. i1 3TOM 1enu mocTyIMpyroTCs HOCUTEH 3apsiia, TaK 4TO BOIIPOC
C MX IIPOUCXOXKICHUEM U UX BHYTPEHHEH CTPYKTYpOIl MOBUCAET B BO3/1yX€ U HE MOXKET
OBITh TEOPETHUYECKHU ompesiesieH. Hanmpumep, CTpykTypHas pa30ouBKa Ha KBAPKU OCTACTCS
B 00JIaCTH TUIIOTE3bI, KOTOPAsi HE MOKET ObITh J0Ka3aHa. COPpTHUPOBKA U
CUCTEMAaTH3aIHs CBOMCTB YaCTHUI[ B CTAHJIAPTHON MOJIENN - 3TO HE OoJiee ueM
ycTpaHeHue quckoMopTa U3-3a OTCYTCTBHS BBIYUCIIIEMOCTH.

OpaHako ¢ TEOPETUUECKUM I0JIEBBIM MOJAXO0M, JIEMEHTAPHbIE YACTHULIBI CO BCEMU
KBaHTOBBIMH CBOWCTBAMHU MOTYT OBITh pacCUMTaHbI Kak MojeBbie Buxpu [ 1, ri. 7]. Ilpu
3TOM I10JI€ SIBJISIETCS IPUYMHOM, KaKk 00pa30BaHMUs CAMUX YaCTHUL, TAK U UX
n3MepsieMoro kBantoBanus. M3HauanbHO CBOOOAHOE OT UCTOYHUKOB, SJEKTPUUECKOE
BUXPEBOE 110JI€ caMO (POPMHUPYET CBOU I10JIEBbIE UICTOYHUKHU B (POpME MOTEHIIUAIBHBIX
BUXPEBBIX CTPYKTYp. B aTOM ciyuae oOpa3oBaHue HOCUTENEH 3apsiia MOXKET ObITh
00BSICHEHO U JIOKA3aHO MaTeMaTHYECKH, (PU3HUecKH, rpa)uuecKu U SKCIIEPUMEHTAIEHO
B ITOHSTHOM COTJIACUU C MOJIEJBIO.

Ecnu B mpouuiom ocHOBHOM KoHLenuuel Obuia Teopust Makcsena, To B Oyayiiem
ClIelyeT UCXOAMUTh U3 YpaBHEHUH TpaHc(opMauy TeoOpeTUKO-ToieBoro noaxoaa. Ecnu
BO3HUKHYT ()€HOMEHBI MOTEHIIMAILHOTO BUXPSl, TO OHU TaKXKe JI0JKHBI OBITh
MHTEPIPETUPOBAHBI B CMBICIIE HOBOTO ITOJIX0/1a ¥ BBIBOAOB U3 HETO, a HE 3a CYET
BHEJPEHHUS U IOCTYJIMPOBAHUS HEJJOITYCTUMBIX HOBBIX U HECBSI3aHHBIX MOJIEIbHBIX
KOHCTPYKLIMH, TAKUX Kak OJMIKHEE 0JIe aHTEHHBI, IIYM, TUJIEKTPUYECKHE IOTEepU
KOHJICHCATOPa, CBETOBBIE MO/JIBI U €I11€ MHOTHE APYyTHUE.

B Hacrosiiiee Bpemst TUIMYHBIM (DUHTOM B TEOPETUYECKON (PU3MKE CTallo CHayaia
MIPUPABHATH SIBIICHUE K HYIIO, YTOOBI BIIOCJEICTBUU 3aHOBO €T0 MOCTYIHPOBATH C
TTOMOIIIbIO 0OJIee MIIM MEHEE MOIXOIAIIEH MOACIH, YTO MPUBOIUT K Pa30UEHUIO
¢u3uku, OyaTo Obl, HA HE CBSI3aHHBIC OT/IETbHBIC JUCIUILINHBI U K Y3KOMY KPYro30py
cnernanucToB. Celfuac 3TOMy J0DKEH ObITh TToJIokKeH KoHer! HoBwIit moaxo
MOKAa3bIBAET MYTh K €IMHON TEOPHH, B KOTOPOU pa3iryuHble 00JacTH (PU3UKU CHOBA
COJIBIOTCSI B OJIHY. B 3TOM 1 3aKirodaercsi 00IbIION IIAHC, 1aBa€MbIii HOBBIM TTOIXO0OM,
JlaXKe €ClId CHayajia MHOTHE U3 CIIELIMAIUCTOB OMSATh K€ BOCCTAHYT MPOTHUB HETO.



This new and unified view of physics shall be summarized with the term
»theory of objectivity. As we shall derive, it will be possible to deduce
the theory of relativity as a partial aspect of it [1, chapter 6 and 28].

Let us first cast our eyes over the wave propagation.

Derivation of the wave equation

The first wave description, model for the light theory of Maxwell, was
the inhomogeneous Laplace equation:

AH-c? = d?H /dt? AH = grad div H - rot rot H

with

(21)

There are asked some questions:
e Can also this mathematical wave description be derived from the
new approach?
e Isitonly aspecial case and how do the boundary conditions
read?
¢ In this case how should it be interpreted physically?
e Are new properties present, which can lead to new technologies?

Starting-point is the field equation (13). This time we write it down for
the magnetic induction B and consider the special case, that we are
located in a badly conducting medium, as is usual for the wave
propagation in air. But with the electric conductivity ¢ also 1/1; = o/e
tends towards zero.

With that the eddy currents and their damping and other properties
disappear from the field equation, what also makes sense.
(13): rotH =edE/dt \ijth (15); rot B = pedE/dt (22)

The derivation always is the same: If we again apply the rot operation to
rot B also the other side of the equation should be subjected to the curl

(= rot) with the speed of light c: H& = 1/¢2 (23)
The term rot E is expressed by the extended law of induction 16:
rot E =—dB/dt- B/ (16)

The result is the well known description of electromagnetic waves with
vortex damping:

DTy HOBYIO M €JMHYIO KOHLIETIIHIO (PU3UKH MOXKHO 000OLIUTH TEPMUHOM «TEOPHS
obbekTuBHOCTH". Kak OyneT yCcTaHOBIIEHO, TEOPHUIO OTHOCUTEIHLHOCTH MOXHO OyaeT
BBIBECTH B KAU€CTBE €€ COCTaBHOM vacTH [1, rmasa 6, u 28].

JaBaiiTe cHavana, 0OpaTUM HaIll B30p Ha pacCpOCTPaHEHUE BOJIH.

BbiBOA BOJIHOBOIO YpaBHECHUSA

HepBbIM OIMMCAHUCM BOJIHBI, UCITIOJIb30BAHHOC B KAYCCTBC MOACIIN B TCOPHUU CBCTA
MaKCBeJ'IJ'Ia, CTaJIO HCOAHOPOAHOEC YPABHCHUEC Jlammaca:

AH-c? = d?H/dt? AH = grad div H - rot rot H

with

(21)

3/1ech HaIPAIIUBAETCs PsAJl BOIPOCOB:
* MO>XHO JI1 U3 HOBOT'O MOAX0/Ia BBIBECTH 3TO MATEMAaTHUECKOE ONMCAHUE BOJIHBI?

* SIBisieTcs JIK 9TO TOJIBKO OCOOBIM CJIy4acM, U KaK IIOHUMAaThb I'PaHUYHBIC yCJIOBI/If{?
¢ Kak B aTOM cJIydac 5TO JOJIPKHO OBITH HCTOJIKOBAHO (bPISPI‘{eCKI/I?

* IMeroTCs 11 HOBEIC CBOﬁCTBa, KOTOPBIC MOT'YT ITPHUBECTU K HOBBIM TEXHOJIOTUAM?

OTtnpaBHO# TOUYKOM siBisieTcst ypaBHeHue moJs (13). Ha aToT pa3 Mbl HamuIem ero Jyist
MarHMuTHON MHAYKIUU B u paccMoTpum 0coOblit citydaid 10X0 MPOBOASILEH Cpe/bl, KaKk
3TO OOBIYHO IPUHUMAETCS TP PACIIPOCTPAHEHUH BOJIH B Bo3ayxe. Ho B Takom ciyuae
BMECTE C DIICKTPOIIPOBOIHOCTBIO G, TaKKe M 1/T1 = ©/€ CTPEMUTCSI K HYJTIO.

[Ipu 5TOM BUXpEBBIE TOKH, UX 3aTyXaHUE U JPYIHMe CBOMCTBA UCYE3AI0T U3 YPABHEHUS
TI0JIs1, YTO TAKXKE UMEET CMBICIL.

u3 (13); rot H=edE/dt yyus3 (15): rot B = pedE/dt

(22)
BriBox Bcerna oguHakoB: Ecii MbI CHOBa mpUMEHHM onepanuio ot k rot B, taxoke u
Jpyrasi CTOpOHA YpaBHEHHUs JIOJDKHA OBITh MOJIBEprHyTa onepauuu curl (= rot), roe

CKOPOCTB CBETA C: pe=1/c (23)

TepmuHn rot E BeipaskaeTcst U3 pacUIMpeHHOT0 3aKOHA HHIYKIUU 16:

rot E =—dB/dt-B/12 (16)

B pesynbpTare mosrydum XopoIro H3BECTHOE ONMMCAHUE DIEKTPOMATrHUTHBIX BOJH C
3aTyXaHHUeM BUXPS:



d?B 1 dB

—cirotrotB = —— +
dt? T2 dt

(24)

There occurs the potential vortex term (1/%2)-dB/dt \yhich using the
already introduced relation (6):

(vgrad)B = i? resp. = ¥ grad ?—2

T2 dt

(6)

(14)

and (14) B/t:= —-vdivB

involved with an in x-direction propagating wave (v = (vy, Vy =0, vV, =
0)) can be transformed directly into

(1/12)-dB/dt = —|v|>grad div B (25)

The divergence of a field vector (here B) mathematically seen is a scalar,
for which reason this term as part of the wave equation founds so-called
»scalar waves® and that means that potential vortices, as far as they exist,
will appear as a scalar wave.

We at this point tacitly anticipate [3, chapter 28], which provides the
reason for the speed of light losing its vectorial nature, if it is correlated
with itself. This insight however is valid in general for all velocities (v =
dr/dt), so that in the same way a scalar descriptive factor can be used for
the velocity (v=dx/dt) as for c.

From the simplified field equation (24) the general wave equation (26)
can be won in the shown way, divided into longitudinal and transverse
wave parts, which however can propagate with different velocity.

vigraddivB - c*rotrotB = “B/ot?

[263)

wave
velocity of propagation

transverse
with ¢ = const.

longitudinal
with v = arbitrary

d?B 1 dB

—c2rotrotB = ——— +
dt? T2 dt

(24)

dB/dt

[MosiBrsieTcs cimaraeMoe MOTEHIUAIBHOTO BUXPS (1/72)
BBEJICHHOTO cooTHoIIeHuUs (6):

, HOJIY4acMOC U3 YiKC

(wgrad)B = daB COOTEETCEEHHG R v grad B
d. t T2 d t T2 (6)
u u3 cooTHomeHus (14): Bftz= -vdivB (14),

U C MPHUBJICYCHUEM PACIPOCTPAHSIONICHCS BOJIHBI B HAIIPABICHUH OCH X
(V= (vx, vy = 0, v; = 0)), MOKeT OBITH TPe0OPa30BAHO HEMIOCPEICTBEHHO B

(1/12)-dB/dt = —|v|>-grad div B (25)

B nipescTaBieHnu MaTeMaTHKK AUBEPreHIUS BeKTopa (31ech moiie B) ato ckasp, mo
3TOM MPUUYKHE ITO ClIaraeMoe, KaK 4acTh BOJIHOBOTO YPaBHEHUS, JIC)KUT B OCHOBE TaK
HAa3bIBAEMBIX «CKAJISIPHBIX BOJH", M 3TO 03HAYAET, YTO MOTEHIIUATIbHBIC BUXPH,
HACKOJIBKO OHU CYIIECTBYIOT, TIPOSIBIISIOTCS B BUJIE CKAJISPHOM BOJIHBI.

Ha sToi1 cranuu HesiBHO Mo ipazymMmeBaeTcs BHIBOJ U3 |3, rinaBa 28], rae oObsaCHIeTCs
MPUYKHA, TTOYEMY CKOPOCTh CBETA TEPSET CBOKO BEKTOPHYIO MPUPOLY, ECITH OHA
KOppeIUpyeT cama co0oit. DTOT pe3ynbTar, 0IHAKO, B IIEJIOM CIIPABEUIUB TS BCEX
ckopocreit (V = dr/dt), Tak 4TO CKalISIpHBIH MHOXKUTEIb MOKET OBITh UCITOIB30BAH JIJIsI
ckopoctu (V=dx/dt) Tem sxe 06pa3oM, 4TO U ISt CKOPOCTH C.

B kauecTBe npu3a, U3 YIpOIIEHHOTO ypaBHEHUS MOJs (24) MOKHO MOTYYUTH 00IIee
BOJIHOBOE ypaBHeHUeE (26), mpecTaBlIeHHOE B BUJIE, PA3CIICHHOM Ha MPOIOIBHYIO U
MOTIEPEYHYIO COCTABIISIONINE, KOTOPBIE, OJHAKO, MOTYT PACIPOCTPAHSITHLCS C pa3HOM
CKOPOCTBIO.

vigraddivB - c?rotrotB = &°B/ot? (26)

[IpoOOJEHAA IIOTIEPEYHAA EOMHA
C W =IPOH:EONEHAA (TS C=E0HCTAHTA| CEOPOCTE PACIIpOCTRAaHERHA



Physically seen the vortices have particle nature as a consequence of
their structure forming property. With that they carry momentum, which
puts them in a position to form a longitudinal shock wave similar to a
sound wave. If the propagation of the light one time takes place as a
wave and another time as a particle, then this simply and solely is a
consequence of the wave equation. Light quanta should be interpreted as
evidence for the existence of scalar waves. Here however also occurs the
restriction that light always propagates with the speed of light. It
concerns the special case v = c.

With that the derived wave equation (26) changes into the
inhomogeneous Laplace equation (21).

AB = grad div B -rotrot B = (1/c2)- 02B/0t2 1)

The electromagnetic wave in both cases is propagating with c. As a
transverse wave the field vectors are standing perpendicular to the
direction of propagation. The velocity of propagation therefore is
decoupled and constant. Completely different is the case for the
longitudinal wave. Here the propagation takes place in the direction of
an oscillating field pointer, so that the phase velocity permanently is
changing and merely an average group velocity can be given for the
propagation. There exists no restriction for v and v = ¢ only describes a
special case.

dusnuecKy, BUXpU 00JIaal0T KOPITYCKYJISIPHBIM XapaKTepoM, U Kak CIEICTBHUE, UX
CTPYKTypa omnpenesieT ux cBoMcTBa. [Ipy 3ToM OHM HECYT UMITYJIbC, KOTOPBIN JAeiaeT
UX COCOOHBIMU C(OPMHUPOBATH MPOJIOIBHYIO YIAPHYIO BOJIHY, TOJI00HYIO 3BYKOBOM
BosiHe. Ecnu pacnpoctpaHeHue cBeTa NPOUCXOAUT B BUJIE BOJIHBI UM YaCTHUI[BI, TO 3TO
IIPOCTO U UCKITIOYMTEIILHO SBJISIETCS CIIECTBUEM BOJHOBOIO ypaBHEHUs. CBETOBbIE
KBaHTBI JIOJKHBI HHTEPIPETUPOBATHCS, KaK I0KA3aTEIbCTBO CYIIECTBOBAHUS
CKaJISIPHBIX BOJIH. 3/1€Ch, OJJTHAKO, TAK)KE€ BO3ZHUKAET OTPAaHUUYEHHUE, YTO CBET BCETa
pacnpoCTpaHseTcsi CO CKOPOCTBIO CBETa. DTO KacaeTcsi 0coboro ciydas V = C.

[Tpu 3TOM MONy4eHHOE BOJTHOBOE YpaBHEHHUE (26) MEPEXOIUT B HEOTHOPOAHOE
ypaBHeHue Jlamnaca (21).

AB = grad div B-rotrot B = (1/c2)- 02B/0t2 1)

DJeKTpOMarHuTHas BOJIHA B 00OUX CIy4asX pacnpoCTPaHsAETCsl CO CKOPOCThIo C. Jlis
ClIy4asi IOIIEPEYHOM COCTABIISIIOLIEN BOJIHBI BEKTOPHI IOJISL PACIIOJIOKEHBI
NIEPIEHIUKYIJIIPHO K HAIIPaBJICHUIO pacipocTpaneHus. CKOpoCTh pacpoCTpaHEHMs,
OTCIOJIa HECBSI3aHHA U NIOCTOSIHHA. [I0HOCTBIO OTIIMYaeTcs ciry4ai s IpoI0JIbHOU
BOJIHBL. 371€Ch PacIpOCTPAHEHUE IPOMCXOJUT B HAIPaBIEHUH KOJIEOIIIOIIErocst BEKTOpa
I10JIs1, TaK 4TO (pa30Basi CKOPOCTb MOCTOSIHHO MEHSIETCS, U CKOPOCTh PaCIpOCTPaHEHUs
BOJIHBI OIIPEEIAETCS JIMIIb CPEAHEN IPYNIIOBOM CKOPOCThIO. [Ipn aTOM He cymiecTByeT
HUKAKUX OTPaHUYEHUM 1715 V, U V = C ONUCHIBAET TOJIBKO OCOOBIH ciaydail.



« From the dual field-theore-
tical approach are derived:

« From Maxwell's field

equations can be derived:

= Maxwell’s
field equations

= the wave equation
[with transverse and
longitudinal parts)

= scalar waves
(Tesla- /neutrino radiation)

= vortex and anti-vortex
[current eddy and potential vortex)

— Schriodinger equation
[basic equation of chemistry)

=» Klein-Gordon equation
(basic eq. of nuclear physics)

Fig. 5. Comparison of the efficie

=

= only transverse waves
(no longitudinal waves)

= @
[no scalar waves)
= only eddy currents
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=

hcy of both approaches.

[as an interim result, if
approach of the two is the
better should be discarded
chapter 28| ).

It here concerns partial aspd

it concerns the question, which
more efficient one and which one
. The final balance is made in [3,

tets of the following theories:

= theorv of objectivity

—» theory of relativity
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* 1= MoJeRRIX YpAERHEHITH
MakcEeJLIA MOZHD EEEECTH

— II0JEBLIE YPABHEeHIIA
Maxceelna

= BOJHOBOE YPABHPHHE
{C IOmEpEYHOE M 0 0ik-
HOH COCTABIARCIIEH)

= CKAIAPHBIE BOJHEI
{Tecna-/HeATPHEHOE 30TV CHIE )

— BHXPDE H aHTH-EHXDE
(BICipeE 0 TOK M IOTeHITHATEHET BEDGE)

— ypaeHeHie [lIpémmrepa
{haz0E0E YPABHEHHE XN

=» ypapHeHHe Kieiita-I"opmoHa
(Bazoene Vo, AMepH0d decm)
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The new field approach in synopsis
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Proof could be furnished that an approximation is buried in Maxwell’s

field equations and that they merely r
dually formulated and more universal

epresent the special case of a new,
approach. The mathematical

derivations of the Maxwell field and the wave equation disclose, of what

the Maxwell approximation consists.

The anti-vortex dual to the

expanding eddy current with its skin effect is neglected. This contracting

anti-vortex is called potential vortex.

It is capable of forming structures

and propagates as a scalar wave in longitudinal manner in badly

conducting media like air or vacuum.

Kpartkuii 0030p HOBOIro m0J1€BOro NOAX01a

MoHO 10Ka3aTh, YTO B MOJEBBIX YpaBHEHUAX MakcBeia 3aJ105KeHO TPUOIIMKEHNE U
YTO OHHU IMPEACTABISAIOT COOOM JIUILIb YaCTHBIHN ciTyyail HOBOTO, ABOWCTBEHHO
c(OpMyIHPOBAHHOTO U O0JIee YHUBEPCAILHOTO MoIxoAa. M3 MaTeMaTHuecKoro BHIBOA
rosist MakcBeiia ¥ BOJIHOBOTO YPaBHEHUSI CTAHOBUTCS SICHBIM, B YEM CYTh
npubnmxenus Makcseiuia. B HeM urHopupyercst aHTH-BUXPb, CONPSKEHHBIN ¢
pacIIUPSIOUIIMCS BUXPEBBIM TOKOM U €r0 CKUH-3((EKTOM. DTOT CKMUMAIOIIUNCS aHTH-
BUXPb Ha3BaH MOTEHIHATBHBIM BUXpeM. OH criocobeH 00pa3oBbIBaTh CTPYKTYPHI U
pacrpocTpaHsieTcs B BUAE NPOJOJBbHON CKAIIPHOM BOJIHBI B IJIOXO MPOBOISIINX
cpenax, TakKUX KaK BO3yX WUJIU BaKyyM.



At relativistic velocities the potential vortices are subject to the Lorentz
contraction. Since for scalar waves the propagation occurs longitudinally
in the direction of an oscillating field pointer, the potential vortices
experience a constant oscillation of size as a result of the oscillating
propagation. If one imagines the field vortex as a planar but rolled up
transverse wave, then from the oscillation of size and with that of
wavelength at constant swirl velocity with ¢ follows a continual change
in frequency, which is measured as a noise signal.

The noise proves to be the in the Maxwell equations neglected potential
vortex term, which founds scalar waves. If at biological or technical
systems, e.g. at antennas a noise signal is being measured, then that
proves the existence of potential vortices, but it then also means that the
scope of the Maxwell theory has been exceeded and erroneous concepts
can be the result.

As an answer to the question about possible new technologies is pointed
to two special properties.

1% potential vortices for reason of their particle nature carry momentum
and energy. Since we are surrounded by noise vortices, an energy
technical use of scalar waves would be feasible, where the noise power
Is withdrawn of the surroundings. There is evidence that biological
systems in nature cover their need for energy in this way. But at least an
energy transmission with scalar waves already would be a significant
progress with regard to the alternating current technology of today.

2" the wavelength multiplied with the frequency results in the velocity
of propagation v of a wave (A-f = v), and that for scalar waves by no
means is constant. With that wavelength and frequency aren’t coupled
anymore; they can be modulated separately, for which reason for scalar
waves a whole dimension can be modulated additionally compared to the
Hertzian wave. In that the reason can be seen, why the human brain with
just 10 Hz clock frequency is considerably more efficient than modern
computers with more than 1 GHz clock frequency. Nature always works
with the best technology, even if we haven’t yet understood it.

If we would try to learn of nature and an energy technical or an
information technical use of scalar waves would occur, then probably
nobody wanted to have our today still highly praised technology
anymore. In the course of the greenhouse gases and the electro smog we
have no other choice than to scientifically occupy us with scalar waves

[Ipu penaTUBUCTCKUX CKOPOCTSIX MOTEHIIMATbHBIE BUXPHU MOABEPTatOTCS COKPAILIEHUIO
Jlopenma. Tak Kak J1j1s1 CKJISIPHBIX BOJIH PACIIPOCTPAHEHHUE MTPOUCXOJUT MPOIOIBHO K
HaIpaBJIEHUIO OCHUUTHPYIOLIETO BEKTOPA MOJIsl, MOTEHIUAIbHBIE BUXPU UCTIBITHIBAIOT
MOCTOSIHHYIO OCHMJIISALIMIO Pa3MEPOB B pe3yJibTaTe KoJeOaTeIbHOr0 pacipoCTpaHEHUS.
Ecnu npeacraButh cebe BUXPEBOE M0OJI€ B BUJIE IUIOCKOW, HO 3aKPYYEHHOM [no cnupanu]
MOTIEPEYHON BOJIHBI, TO U3 KOJIeOaHUI ee pa3Mepa U COOTBETCTBEHHO JJTUHBI BOJIHBI C
MMOCTOSTHHOM CKOPOCTBIO BpAILlEHU C, CIeAYeT HEMPEPHIBHOE U3MEHEHUE YaCTOTHI,
KOTOpOE U3MEepSAETCS B KaUeCTBE CUTHAJIA IIyMa.

B YPaBHCHUAX MakcBeimia IIYM OKa3bIBaCTCs UTHOPHUPYEMBIM ClilalraCMbIM
NMOTCHIHAJIIBHOT'O BUXPA, JICKAIIECTO B OCHOBC CKAJISIPHBIX BOJIH. Ecimu B Ononoruueckux
U TEXHUYCCKUX CUCTEMAaX, HAIIPUMEP aHTCHHAX, CUTHAJI IIyMa p€ajlbHO U3MEPAEM, TO
9TO JOKAa3bIBACT CYIICCTBOBAHNEC IMOTCHIIMAJIbHBIX Bpreﬁ, HO M TaKXXC€ 03Ha4dacT, 4YTO
MbI BBIIJIX 34 PaMKHU TCOPUU MaKCBCJ'IJ'Ia, B pE3YyJIbTATC 4Y€TO MOT'YT OBITh IMMOJIYYCHBI
omuOOYHbBIE MMpEaACTaBJICHHA.

B oTBeT Ha BOIPOC 0 BO3MOKHO HOBBIX TEXHOJIOTHSIX YKa)XEM Ha J[BE CIICIIHAILHBIC
0COOEHHOCTH.

1) IToTeH1ManbHbIE BUXPH B CUITy CBOEH KOPITYCKYJISIPHON MIPUPOJIBI TIEPEHOCAT
UMITYJIbC ¥ 3HEPTHUI0. [10CKOJIbKY MBI OKpYKEHBI ITYMOBBIMU BUXPSIMH, TO TEXHUYECKHU
BO3MOJKHBIM CTaHET UCIOJIb30BAHUE SHEPTUH CKAJISIPHBIX BOJIH, U3BJIEKAs UX IIIYMOBYIO
MOIIHOCTb. ECTh OCHOBaHUS 1ymMaTh, YTO OMOJOTUYECKHE CUCTEMBI B IPUPOE
MOKPBIBAIOT TAKUM CIIOCOOOM CBOM 3HepreTuyeckue norpedHoctu. Ho yxe, nmo kpaiineit
Mepe, nepeiaya SHEPTruu C MOMOIIBIO CKAJIIPHBIX BOJIH CTAHET 3HAYUTEIbHBIM
IIPOrPECCOM I10 OTHOIIEHHUIO K COBPEMEHHOM TEXHOJOTUH Ha 0a3e NepeMEHHOT0 TOKa.

2) JlnuHa BOJHBI, yMHOKEHHAs HA YacTOTY, paBHA CKOPOCTHU V PacpOCTPAHEHUS BOJHBI
(Af=V), 1 17151 CKaISIPHBIX BOJIH OHA, OTHIOMb, HE SIBJIAETCSA KOHCTaHTOM. [Tpu aTOM
JUIMHA BOJIHBI ¥ 4aCTOTA HUKAK HE CBSA3aHbI; MX MOKHO I10 OTIEIBbHOCTH
MIPOMOJIYJINPOBATh, U MO 3TOM NIPUYMUHE Y CKAJSIPHBIX BOJH JJI1 MOAYJISLIUN MOSBIISETCA
JOTIOJIHUTEIBHOE U3MEPEHUE, 10 CPaBHEHUIO ¢ BosiHaMH ['epua. [Io BuauMomy, B 3T0M
U KpOETCs IPUUMHA, I0YEMY YEJI0BEUECKUNA MO3T ¢ TAKTOBOM 4acToTOM TosbKO B 10 'y
ropaszzio 3¢ heKTHBHEH, YeM COBPEMEHHbIE KOMITbIOTEPHI C TAKTOBOM YacTOTON OoJiee
gem 1 ['Tu. I[Ipupona Bcerna paboTaer ¢ ydiei TEXHOIOTHUEH, TaKe €CITU MbI TTOKa
el1e He MOHSJIN €€,

Ecnu Ob1 MBI O3HAIIN npupony u peajin3oBain OBl OHCPTOTCXHUYCCKOC NI
I/IH(bepMaI_[I/IOHHO-TGXHI/I‘-IGCKOC HCIIOJIB30BAaHNEC CKATIIPHBIX BOJIH, TO BO3MOXHO, HUKTO
0o0JIbIlIe HE 3aX0Te ObI IMOJI30BAThCS HAITUMHU MO-NIPCKHEMY NOPOTrOCTOAIINMHA
TexXHoJIorusIMu. B YCIOBUAX POCTa MAPHHUKOBBIX I'a30B U 3arpﬂ3H${}0meﬁ TEXHOJIOTHUHN
QJICKTPOTCHCPALIUN Y HAC HET APYTOTo BLI60pa, KpOMC KaK 3aHATHCA HAyYHbIM



and their technical use. M3yYEHHEM CKaJSIPHBIX BOJH U PUMEHEHUEM UX TEXHUYECKH.
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Electric field Magnetic field DIEKTPUUECKOE T10JIE MarsurtHoe 1osue

E V/m Electric field strength H A/m Magnetic field strength E V/m Hanpssennocts s, nons H A/m HanpssxeHHOCTH Mard. nos
D As/m? Electric displacement B Vs/m? Magnetic induction D As/m? DIIeKTp. CMeIeHe B Vs/m? MaruuTHas HAHIYKIHS
¢ As/VVm Dielectricity Vs/Am Permeability ¢ As/\VVm Jdusi. mpoHHIIaeMocTh Vs/Am Mars. npoHHIIaeMOCTh
98 L
2 . . . 2 . .
b V/m® Potential density j  A/m” Current density b V/m? IlotennuanpHas mIOTHOCTD j A/m?  TlnotHOCTH TOKA
As/m? Electric space charge densit 3 1lpocTpanCTBeHHAA IIOTHOCTE
Pel p g y pel As/m KT, 3apAza
Vv m/s Velocity Vv m/s Cxkopocts
C m/s Speed of light c= u1|| E-l C m/s Cxopocts cBera cm 14 II',: -
Bold print = field pointer (vector); ZKupHbIM mipu¢TOM = yKazaTelb 1moys (BEKTOp);
div = Divergence; div = JluBepreHnuus;
grad = Gradient; grad = I'pagueHr;

rot = curl = Rotation rot = curl = Porop



