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Abstract

The work of Lorentzis correctedand completedto producea logically consistentelativity basedon
the existenceof a local backgroundhoughwhich light travelsat a constanspeed Magneticfields generated
by currentsare consistentvith the individual electricfields of electronscoexistingin spaceandwe propose
that the electricfields of all individual elementarychargedparticlescoexistin spaceforming a background
againstwhich the electromagnetiinteractionstake place.This leadsto a real Lorentz contractionof matter
and fields producingreal slowing of clocks and increasein mass.We seethat inertial massis purely
electromagnetic in origin.

The coexisting electric fields possessan internal stresswhich minutely distorts spaceresulting in
energy transfers which generategravitational forces. This leads directly to predicting the effect of
gravitationalpotentialon matterandlight. Using the conceptsof classicalphysicswe areableto producea
unified theoryof actionat a distancejnertia, electricity, magnetismandgravity which correctly predictsthe
effects of nearlight speedand gravitationalpotential on clocks and rulers. Gravitationalredshift and the
bending of light by gravity are correctly accounted for.

The difference betweenthese theories and Einstein's relativities are discussedand determining
experiments proposed.

Introduction

| aman"amateurtheoreticalphysicist". Thoughl oncegraduatedn physics,| earneda living teaching
mathematicsNow | havethe time to pursuemy love without any employeror peergroupto censuremy
work.

Theoreticalphysicsis like doing a jigsaw in the dark with only someof the right piecesand many
piecesfrom otherjigsaws.It cannotbe separatedrom personabeliefsandphilosophy.My own prejudiceis
thatwe live in a universedesignedoy God. The theoreticalphysicisttreadsin the footstepsof God solving
the sameproblemsthat God hadto solveto makeit work. It is a pathl dareto follow only in the belief that
God wants man to tread it and has littered the way with clues.

The mostimportanttool of the theoreticalphysicistis the wastepaperbin. Whenl startedto write this
paper,l thoughtl hadall the answersputin putting analternativetheoryof gravity underthe microscopeof
mathematicaligor, | sawits beautyand hadto bin many pagesbefore developinga synthesisof the two
theories.

| takeissuewith muchof modernphysicsbecausewhile it may enableus to predictwhat happensit
doesnot provide a descriptionof viable working processesvhich God could have incorporatedinto his
universe.

pagel of 22



History

Physicsis a vastsubjectandonly a small partof it canbe packedinto a universitysyllabus.lt is all too
often poorly presentedy disinterestedectureswho packaget in away moreappropriatdo religiousdogma
than real science. Just why the equations of relativity are named after Lorentz remains a mystery lost in tir

Einstein'spartin the developmentf the specialtheoryof relativity is grosslyexaggerated-e wrote a
paperin 1905 reproducingthe ideasof Lorentz and Poincaréadding only a derivation of the transverse
Doppler effect and the assertionthat "the stationarysystem"was superfluous.As late as 1915, relativity
consistedf studyingthe papersof Lorentz,PoincaréandMinkowski with no mentionof Einstein.Centralto
everythingis the MichelsonMorley Experimentlts null resultmeantoneof two things,eitherthe aethemwas
draggedalong by the earthor elseFitzgerald'ssuggestiorthat the apparatusontractedn the direction of
motion was correct.LorentzcombinedMaxwell's wave equationwith Poisson'squationandusing Gauss's
law asa boundarycondition,provedthat matterconsistingof electricchargesvould contractin the direction
of motion. This proofis at most7 lineslong, yetit is not taught.Lorentzwith suggestionsrom Poincaréand
othershadworked out the detailsof relativity and derivedthe Lorentztransformsby 1904.Motion through
the aetherirectly causedanincreasean inertial massanda physicalcontraction.Thesecombinedo affectall
time dependent processes and clocks slowed.

Lorentzhoweverthoughtthathis transformsonly workedin going from the aetherto the laboratory.In
early 1905, Poincaréshowedthat they formed a group and appliedbetweenany two inertial frames.In his
1906 lectures at Columbia University, Lorentz ignorant of Poincaré's contribution acclaimed Einstein.

Relativity as taught today is mostly about trains and clocks and gravity, with only postgraduate
studentdearningaboutrelativistic electrodynamicsbut for Lorentz, Poincaré Einsteinand Minkowski, It
wasthe electrodynamicsndthe theory of electronswhich wasemphasised.orentz'srelativity wasclosely
relatedto his theory of the electromagnetienassof the electron.Lorentz'smoving electronwas surrounded
by a magneticfield containingits kinetic energyandthe work thathadto be doneto createit resultedin its
inertia. A numberof factorsmilitated againstLorentz'srelativity. The experimentatlataavailableto him was
in errorsupportingthe analysisof massincreasealerivedby Max Abraham.He hadnot understoodPoincaré's
grouptheory.A powerful strugglewagedin Germanyby pure mathematicianso take control of theoretical
physicsaidedthe receptionof Minkowski's geometry Many including Lorentzhadtheoriesof gravity based
on electromagnetitheory,but Einstein'ssearchtook him into the realmof puremathematicandwasgladly
received.Generationsof aethertheoristshad failed to producea viable theory. Einstein'sinterpretation
required no aether and at once appealed to the pure mathematicians.

An errorin Lorentz'sinterpretatiorof the effectof the contractionleadto the predictionthatthe energy
contentof its electricfield alsoincreasedWhile Lorentzignoredthis, Poincaréaddedinternal stressto the
electron Einsteinregardedhe magnetidield asanartefactof observatiorandsubtractedts energyfrom that
of the electricfield to producea "Lorentz invariant quantity”. The final blow to any hope of resurrecting
Lorentz's relativity came with the discovery of the neutron.

Right or wrong, Einstein'stheorieshavebeentaughtfor the bestpartof a centuryandhavebecomean
incontrovertible fact in eyes of Journal editors and referees.

Replacing the aether

Accordingto dogma thereis no electricfield surroundinga wire carryinga current.We mightdo some
mathematicsand describethe electricfield of eachelectronandeachproton,but we aretaughtthat outside
the wire they addtogetherto give no electricfield. But somehowthe electriccurrentis ableto generatea
magneticfield in the spacebeyondthe wire. The law of Biot-Savartdefinesthis andover a hundredyearsof
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electricalengineerinchavefailed to find a casewhereit is violated.We canrewrite the equationin termsof
the motion of the electric fields of the individual electrons and pratons

s idl AP Vi Af . .
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This is primafacie evidencethatthe individual electricfields coexistin spaceandthatmagneticfields
aregeneratedy their motionthrougheachother.We candivide the elementarychargedparticleswithin the
wire into two sets,the conductionbandelectronsvhosemovementonstituteghe currentarein onesetand
all the other elementarychargedparticleswithin the wire are membersof the other set. We might at first
attributethe generatiorof the magneticfield to the movementof the electricfields of the conductionband
electronsthroughthe fields of the other chargesin the wire, but this would imply that the speedof light
passingcloseto matterwould changeandthisis notthe case We thereforeconcludethatthe electricfields of

all elementarychargesparticles coexistingin spaceform the backgroundagainstwhich the motion of
individual charges generates a magnetic field.

It is unreasonabldgo supposethat the strengthof the magneticfield dependson the number of
elementaryparticlesin the universe,so their effectmustbe averagedn someway. Thatis to saythatsome
measuref the strength,or whateverof anindividual field determinests contribution.Electricfield strength
and electric potential are candidates and we can write:
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The backgrounds not constantput variesfrom placeto placeandis describedoy the vectorfield 3. It
is conveniento call this "stasis".Thosefamiliar with aethertheorieswill notethatthes modelis similarto a
draggedaethemrmodelandthe$, modelsimilar to a galacticaethemmodel. Detailedanalysishasbeencarried
out for thed: modelandit wasfoundthatat the earth'ssurface the stasisvectors: hasa componenbf 15.9
m/sbackalongthe earth'sorbital pathdueto theinfluenceof the sunanda secondcomponentpointingwest,
equal to half the surface speed due to rotation.

% =

While the & model would be nice becausét allows superluminaryspacetravel, there are serious
problemsin accountingor changesn kinetic energyof spaceprobes.it seemanorelikely thatthes, model
applies. It is possible that this model might be able to account for frame shifting and galactic rim velocities

Shaving the electron

In classicaltheory,the electronis a sphericaimasswith chargestuckto its surface.The electricfield E
emanatingrom thatchargepolarisesspacesuchthatthe surfaceis coatedwith anequalandoppositelayer of
positive charge.The self energyof the electronmay be thoughtof eitherasresidingin the polarisationof
space, or in the self energy of the mutual repulsion of the charge elements on its surface.

If we apply Occam'sazor,we canequallywell constructan electronfrom nothingbut a polarisationof
spaceendingin a "raw edge"of negativecharge.This impliesthatthe electronis first andforemosta stable
form in which energycandeposititself. The electronshouldnot be thoughtof asa point or a finite sphere
but asanextendecentity reachingout from its surfacetowardsinfinity. This solvesthe problemof actionata
distanceTheactionnow becomedocal. Oneelectronexertsa force on anothetbecausehe surfacechargeof
the other sits within its polarisation field. This action is reciprocal.

Theclassicalphysicistholdsout his testchargedq andit sitswithin the electricfield of eachandevery

1 S.I. units are used throughout and the field descriptors take their microscopic form.
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elementarychargedparticlein the universeand eachexertsa force on it. Theseforce add mechanicallyto
give theforce F andhe assumeshe presencef anelectricfield E = a—Fq Thisis conceptuallywrong: E is not

arealentity, justa mathematicahrtefact.(More precisely, whenwe write E = Y E, theE arereal,butE is
a mathematical artefact.)

The Lorentz contraction

Lorentz'sderivationis simpleto follow. We startwith Poisons'quationandMaxwell'swaveequation
in terms of electric potential.

10°
Vip = L Vg - =2 ¢ =0
¢ &0 7 zor?
These two equations are combined to form a single differential equation:
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In theabsencef anychargep is zeroandit becomeshewaveequationof light. In theabsencef any
changewith time, it becomegPoisson'quation Becausef theway in which differentialequationdike this
work a solutionto this equationis any form of linear combinationof solutionsto Poisons'squationandthe
wave equation.

Lorentz useda very neatpiece of analysiswhen he arguedthatin a systemof chargeswhich is in
uniform motionwith velocity v, the rateof changen ¢ with respecto time will be solely dueto the motion
of the system and we can write:

9 _ 9
dt  Ix
By making this substitutioninto the previousequationand simplifying, we can obtain the equation

which applies to the moving system.
V2 9° 9° 9° p
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Lorentzthenarguedthatin any attemptto calculatethe positionsof chargegelativeto oneanotheras
in the structureof a lump of matter,the solutionswhich ultimately dependean the equation(a) now depend
on equation (b) and can be solved by making the substitution :

X

This reducesquation(b) to theform of (a) andthe solutionswhich gavematterits structurenow show
matter contacted in the direction of motion.

¥ =

This was a mathematicalproof of the validity of Fitzgerald'sexplanationfor the null result of the
MichelsonMorley experimentLorentzthenintroducedthe experimentafact thatthe chargeon the electron
remainsconstantandappliedGauss'daw: thatthe integral of D - dA over a surfacesurroundingan electron
must bedrr times its charge ofe.

ff) - dA = —4xe

This showedthatboth the surfaceof the electronandits electricfield asdescribedy D arecontracted
and allowed him to correctly calculate the effects of near light speed on the mass of the electron.
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Correcting Lorentz

Lorentzmadeonebig mistake!He assumedhatthe electricfield descriptorsﬁ andE arerelatedby the
equationrD = ¢ E and must always be parallel.

However,the Lorentz contractionwas deducedusing the conceptof electric potential¢. The electric
field strengthcan also be written in termsof ¢ as E = V¢. The electric field strengthE must also be
everywhereperpendiculatto the equipotentialsurfacesof ¢ andthis implies that while D is rotatedaway
from theline of motion towardsthe perpendicularE IS rotatedtowardsthe line of motion. This leadsto the
energy content of the electron's electric field being invariant.

The energycontentof the electricfield is the volume integral of _%5 . E. The Lorentz contraction
causedby motionin the x directionincreaseghe y and z component®f D andthe x componenf E by a
factory and reduces the capacity of the volume elerdety the same factor.

Dy v Ex
1., -, ., 1 1 1> o
EDEdT = E'}/Dy Ey —dr = EDEd‘L’
VDZ E;

Poincaré'scorrection basedon internal stressesof the electron was also wrong. He assumedthe
electronwaslike a miniatureversionof a chargedmetalsphereBut a negativelychargedmetalspherenasa
surplusof electronseachwith afield radiatingin all directions.The electroncannotbe furthersubdividedlts
electricfield extendsradially outwardfrom its surfaceand its surfaceelementsdo not sit in eachother's
electric fields.

Thus the only self energy of the electron lies in its electric field and this is invariant.

Inertia

The discoveryof the electronalso implied the existenceof positive chargeswithin the atom and
Lorentz assumedthat his theory of the electron'selectromagneticmass would also apply. This was
invalidatedwith the discoveryof the neutron,but in the late 60sthe quarktheorywasdevelopedn which a
proton consistedof three quarkswith charges+3, +5 and -3 and the neutronconsistingof +5, -3 and 1.
Matter could once more be regarded as consisting of spherical charged particles.

Consideringthe electronto be a sphericalchargemoving throughthe aether Lorentzshowedthat the
e . 2 .. .
energycontentof the magneticfield of a slow moving electronwas 2= v whereq is its chargeanda its
radius.This could be equatedwith its kinetic energygiving 3 mv? = 4 \2 For a fastelectronit becomes

o @ - _1
£ wherey = .
2

Lorentz avoidedthe problemswith the energycontentof the electricfield by using the conceptof
. - = = 2
electromagnetic momentu@ = fD A Bdr showed thatnv = 4% v.

— 6ma

Uo CI2

am

We note that both equations yield the result a= = 1.8786 x 10 m

Lorentzthen provedthat the whole of the massof the electronmustbe electromagneticHis method
washoweverafudgebecause full analysisvould takeinto accountheincreasen the energycontentof the
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electricfield which wasthenbelievedto be causedyy the Lorentzcontraction.The fudgewasaccomplished
by using electromagnetic momentum rather than energy.

With the correctionto the effect of the contractionon the electric and magneticfields, Lorentz's
original derivation is vindicated.

Inertia under linear acceleration

Lorentz'swork is not usually taught.l only discoveredhe had written a book by chanceand only
obtaineda copythroughgreateffort. | wasgreatlyrelievedto find thathis methodof derivationwasdifferent
from mine, butthenwentonto discoverthat| too hadneglectedheincreasan energycontentof the electric
field. However the solution to the problem left my derivation based on Faraday's law still valid.

Whenthe electriccurrentin aninductancechangesan emf. is generatepposingthe change Coulda
similar processgeneratean electricalfield which exertsthe inertial force upon the chargeof an electron
resistingits acceleration™ we draw a half planefrom the electron’'dine of motionto infinity andintegrate
the magneticflux densityoverits area,we find thatthe electronis surroundedy aninfinite quantityof flux
o.

®=[B-dA=w

Clearlyanychangen its velocity shouldgenerataninfinite electricfield resistingthe accelerationAs
this is not the case,we concludethat @ is not a good descriptorof the "bulk" of the magneticfield. If
however,we considerthe "substance'df a magneticfield to be its energyand insteadcalculatea volume
integral, the total energy is finite.

This calls for usto modify our conceptof magneticflux. We still retainthe descriptorsf%, H, ®, Aand
A but takea holistic view thattheseareonly descriptorf the magneticfield which is morethanany oneof
them. Indeed, we must define two new descriptor§ "magnetic energy density" Q = %E . H and the
"magneticenergydensityvector"é =1 BH = 2%0 BB. In this new conceptthe substancef the magnetic

field is energyexistingin spacein responseo a magneticintensity H. As we saw, this magneticintensity
H = Vi A D;is the direct result of the action of the moving electric fields of elementary charged particles

If we makea seriesof diagramsn which we draw lines of B flux for a crosssectionof a solenoid;as
the currentit is increasedye seethatthe movementf the lines of flux is suchthatthey nevercut theturns
of wire. Whathappenss thatflux emergegrom the surfaceof eachturn, butis thensubjectto shearsothatit
appearsasif individual circles of flux move outwardsfrom the wire only to be cut and and rejoinedwith
neighbouringecirclesto form the loopsof flux which passthroughthe whole length of the solenoid.This is
inconsistentwith the theory of the inductancethat an emf. is generatedy the B flux cutting the turns.
However, the calculationsusedby electronicsengineersbypassthis part of the theory and work out the
inducedvoltagefrom the work doneby the currentin forming a field of given energycontent.From this we
canconcludethatwe arequitejustified in sayingthatmovemenbf magnetlux asafield growsor shrinksis
correctlydescribedasa flow of energy.Using the principleswhich we are aboutto follow, it is possibleto
model the behaviour of an inductance from first principles and derive the well known classical equations. [

The theory of inertiawas developedover severalyearsin threestagesFirst for linear acceleratiorof
slow electrons nextfor centripetalacceleratiorandthenfinally for the generalcaseincluding the effect of
nearlight speed.The assumptiorwe haveto makein thefirst instantis thatthe movemeniwof energywithin

2 Elsewhere, | use the symtg@@, for magnetic energy density a@yd for electric energy density.
3 While it is true that lines dB behave in this way, continuity is preserved &nd B = 0.
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the magneticfield is parallelto the electricfield(s). (Wheremorethanonechargeis involved in generating
the magneticintensity, eachmakesa "personal”contributionto the energyand its personalcontribution
moves within its electric field.)

It is bestto picture (Fig. 1) an electronwith a conicaltube drawn parallelits electricfield extending
outward from a surface element of solid anile

If Q, istheenergydensityatadistance from the centreof the electronandtheradiusof the electronis
ro, thenthe energycontentof the tubeis f Qmr dr ow. This may be integratedoy writing the energydensity
as a function of giving 3 ro Q;, dw. The actual analysis is quite tedious running into several pages. [2]

Fig. 1

Differentiatingit with respectto time givesthe rate of changeof the energycontentand dividing by
Qmr, 0w givesthevelocity with which the magnetidlux emergesrom the surfaceasequalto %O awhereais

the acceleration ang the radius of the electron.

Using Faraday'daw with this velocity and the magneticflux densityB we can calculatean induced
electricfield at the outerfaceof the surfaceof the charge.lf the surfaceis of finite thicknessandthe flux is
generatedvithin the surface thena factor 3 mustbe includeto give the averagdield actingon the surface
element of chargg- dw.

Finally we integrate over the surface of the electron to get the inertial force.
2
67 Mo

This derivationnot only givesustheinertial massof thethe electron butit alsoconstitutesa derivation
of Newton's 2nd law of motion.

Inertia, the general case

Centripetalacceleratiordoesnot alter the energycontentor form of the magneticfield surroundingan
electron,but rotatesit. Explaininghow this generatesentrifugalforce wasa very difficult problemto solve.
Twice | thoughl hada solutiononly to re-examinet ayearof two latteranddiscovera fudgeandbin months
of work.

We mustmakea further assumptioraboutthe natureof magneticenergydensityflux: thatit hasthe
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directionalpropertyof its flux density@. We arethusforcedinto usinga vectorlike quantityé = ﬁ BB
anddiscoveringhow it behavesvhenchangingts magnitudeanddirection.Hereit is essentiathatthereader
graspsthe conceptof the holistic natureof the magneticfield. To understandt we mustbe mindful of the
behaviourof all its descriptorsf) hasmagnitudeanddirectionandfits the strict definition of a vector,butis

unlike a vectorin that it doesnot obeythe laws of vector algebra.We cannotusethe normal methodsof

We can resolveé into orthogonal componentsQXf, ny, and Q, k, but their magnitudesadd:
Q = Q« + Q4 + Q. We havemet this kind of behaviourin physicsbeforein the kinetic theory of gases
wherethekinetic energyof a moleculebehavesn this way resultingin afactori in the pressureexertecby a
gas.[3] Whereaswe usethe direction cosinesto resolvea vectorinto its componentsywe must usetheir
squares to resolve an energy density into its components:

A = Acosa, A = Acos’S ... Q, = Qcosa ...

In differentiatinga vector A from first principleswe seethat the incrementdA mustbe resolvedonto
two componentsarallel and perpendicularto A Then 6A, causesa changein the magnitudewhile oA,
causesa changein direction. The sameprinciple appliesto é in that the incrementéé has a component
parallel to 6) which changesits magnitudeand a perpendicularcomponentwhich changesits direction.
However,we cannotrepresenthis with a vectortriangle becausehe laws of vectoradditionareinvalid for
Q. We achievethe differentiation from first principles knowing that the direction of Q must match the
differentiation of the flux density.

Given thatQ,, = L BB then Eém _ L gdg
Returningto our picture of an electronwith a conicaltube drawn parallelits electricfield, the conic
tubeis fixed in directionandasthe magneticfield rotates soboththe magnitudeof its energydensitywithin
the tubeandits directionchange Mirrored on the otherside of the electronis a similar tubein which equal
and oppositechargesare taking place so that the energycontentof the magneticfield is unchangedIf we
simply calculatethe changein energyalonewithout taking directionalpropertiesinto accountthe predicted
magnitude of the centrifugal force is too small.

The analysisis evenlongerand moretedious,[2] but follows the patternfor linear accelerationThe
energydensityflux which we must generateat the electron’'ssurfaceis no longer parallel to the magnetic
field surroundingt, but usingthe correspondingdlux densityé, we canagaincalculatean electricfield and
integrate over the electrons surface.

The relativistic effectsof increasednertial massare bestdealtwith usinga mixture of contractedco-
ordinatesandreal valuesfor the parameterslescribingthe electricandmagneticfields. This wasthe method
usedby Lorentz. This introducesan error in that the real volume elementsare Lorentz contractedesulting
the predicted force beingtimes its real value. The final result

, [V
HoQ

e tod
67£I’0y ay

Z
is a derivationof therelativistic inertial massof the electronandthe relativistic form of Newton's2nd
law of motion. Note that we canno longer usethe acceleratiori asa simple vector, but mustincreasets
componenin the directionof motion by a factor? to accountfor the work which mustbe doneincreasing
the relativistic mass.
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Theadditionof kinetic energyis suchthatthe KE of amovingsystemis equalto the sumof the KEs of
its componentsn its centreof massinertial frame plus the KE of a single equivalentmass.This meansthat
while we havecalculatedheinertial massof a singleelectron,t is representativef the behaviourof a chunk
of matter ( a mass).The energy containedin the magneticfields surroundingits electronsand quarks
(partons)will be the sumof internal KEs of the atom,their thermalenergyandlastly the KE of the lump of
matter. Individual partonswill be subjectto accelerationfrom internal motion within the atom, thermal
motion and the motion of the mass. The accelerations are addative and so are the inertial forces.

Lorentz v Einstein's SR

In the previoussectionswe haveseenhow weaknesses Lorentz'stheory canbe overcometo give
whatin all fairnessshouldbe called Lorentz-Poincaré-Harveselativity. The aetherhasbeenreplacedby a
backgroundconsistingof the presenceof the electric fields of all elementarychargedparticles.Lorentz's
derivationof the contractionhasbeenclearly explained Lorentz'sinterpretationof electromagneticnasshas
beenvindicatedand provedwith greaterrigor connectingthe generatiorof inertial force to electromagnetic
induction.

Thereis a physicalconnectiorbetweenhe Lorentzcontractionandthe massincreaseThe contraction
increaseghe component®f a charge'slectricfield perpendiculato its motion which resultsin a stronger
magnetidield dueto its motion. Theincreasan massdirectly slowsall time dependenprocesseby afactor
V.

If we havean inertial systemmoving throughthe backgroundandtry to establishsynchronisatiorof
clocksby saymoving a clock backwardsandforwardsalongthe line of motion, we would noticethat after
returningto the origin, it would havelost time. Sowe correctfor thatandrepeathe journey.Now, the clock
is slowedmorewhenit movesin the directionof motionandlesswhenit movesoppositeto the directionof
motion. The resultis that clocks synchronisedwith it will not be in "true” synchronisationn a Newtonian
senseThe effectsof the contraction,slowing of "local time" andincorrectsynchronisatiorof clocksresults
in measurements of the speed of light all giving the same answer.

Einstein'sSR also derivesthe samefour physical effects of contraction,increasein mass,clocks
slowing and differencesin clock synchronisationThe differenceis cause.Einstein failed to distinguish
betweenthe slowing of clock and the slowing of time. Lorentz referredto "local time" maintainingthe
distinction.

In his paperof 1905, Einsteinassumecdo backgroundand a universalspeedof light. An observer
settingup aninertial referencéramewith measuringodsandclockswill haveno choicebutto synchronise
clocksusinga light pulse.He imaginedtwo observersn relative motion doing this by timing the thereand
backjourneyof a light pulse,dividing by 2 andusingthis to synchroniseheir clocks. Einsteinshowedthat
the synchronisatiorof clocksin thetwo observer'systemswill be different. He thenshowedthatbecausef
this lack of synchronisationany attemptby one observerto measurdhe lengthof anobjectwhich is at rest
in the other observer'ssystemwill resultin it appearingcontracted.Similarly clocksin the otherssystem
appear to run slow.

Einstein then used the effects on "time" and "length"” to derive the law of composition of velocities:
V+w
1+ %

Later authorswould use this and the principle of conservationof momentum,to demonstratean

increasein mass,but Einsteintook the far harderpath of examiningthe effectson electric and magnetic
fields, then tackled the problem of electromagnetic mass deducing the mass increase.

VvV =
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All of Einstein'seffectsarereciprocalandareartefactsof his methodsynchronisationAll of Lorentz's
effects are real physical effects of motion relative to some background.

All derivationsof Einstein'srelativistic effectsinvolve a fudge! The fudgein his 1905paperis to allow
one observerto regardhis systemas stationaryand thus temporarilygiving it propertieswhich comefrom
beingat restin the aether.Bondi'sk-calculus[4] derivationclaims different shapedriangle to be similar.
Over the years many derivations including Einstein's railway car method have been devised.

The gapingholein Einstein'sSR s the slowing of clockswhich Einsteincalledtime dilation. Einstein
saidit wasreciprocal,but everyeffectrecordedexperimentallyis realandoneway. Opponentarguedthata
twin who travelledat nearlight speedo the nearesstarandbackwould agelessthanhis brotherbecausef
his velocity throughthe aetherIf therewasno aetherwhy shouldthis twin be youngerandnot his brother.
Theanswermwe aretold is becaus@f accelerationl suggestedh therelativity newsgroupthatwe putthisto
thetestwith a casiodigital watchanda spin-drier.Without any aether how would the watchknow it wasnot
on the twin's space craft.

The synchronisation paradox

Einstein'sspecialrelativity is basedon the impossibility of synchronisingemoteclocks. From this he
says that the universe knows no absolute synchronisation of time.

Now in specialrelativity, eachinertial observerconstructsa Cartesiarco-ordinatesystemusingrodsof
unit length.In a universeobeyingLorentz, motion relative to the backgroundwvould causea contractionin
thedirectionof motion, but Einsteininsiststhis is not so.His co-ordinatesystemsarerigid. He insiststhatthe
observeccontractionis reciprocalandresultsfrom the useof clocksto determinea momentin time whenthe
positions of the ends of a moving rod are recorded so that the distance between them can be measured.

If we returnto Newton'sconceptof universaltime, any body in uniform motion will enableus to
measurdime from its changein position.If the universeobeysEinstein,thenasone observeseesthe grid
lines of the othersco-ordinatesystempasshis origin, he seeshatthey beatout time. If he movesto his x=1
grid line, hewill seetheotherobserver'grid linescrossinghis x=1 line. Sincetherelativespeedetweerthe
two co-ordinatesystemss the same,a grid line will passhis origin at exactlythe samemomentasthe next
(or previous) one crosseshis x=1 line. As their grid lines cross each other they beat out universally
synchronisedNewtoniantime, but only in a universeobeyingEinstein'sspecialtheory of relativity. In the
real universe co-ordinatesystemsmadeof measuringods, or inscribedon solid objectssuffer real Lorentz
contractionsandwill not beatout synchronisedNewtoniantime unlessthey just happento be moving with
equal and opposite velocities through the background.

Justwhy this hasnot beencommentedn beforeis aninterestingguestion.Doesthe fact that this will
not work in a universe obeying Lorentz's relativity have anything to do with it?

Gravity

If inertial massis electromagneticthen how doesgravity work? In classicalphysics,we thoughtof
massas some"mysteriousproperty”which atomspossessediving theminertiaandenablingthemto exert
gravitationalforceson eachother. Now we havea rationalexplanatiorfor inertial masswe mustlook for a
similar explanationof gravitationalmassin termsof the electricnatureof matter.Einsteinattemptedhe task
andcameup with atheoryof no gravity! Thatis to say,the presencef "mass= energy"in spacetimecauses
it to bend.Photonsand more massivebodiesnaturallymovethroughspacetime alongstraightlines, but the
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resultingcurvatureof spacetimeneanghatthey appearo follow curvedpathsin spaceThis we attributeto
a force of gravity, but the force of gravity only existswhenwe try to opposea body'snaturalmotion, for
instanceby placinga bookon atable.Theweaknessn Einstein'stheoryis thatthereis no causalmechanism
to generate the curvature of spacetime other than a divine command.

A numberof electromagnetidheoriesof gravity have beendevelopedover the yearsand we can
identify two types;thosebasedon slightly unequaklectrostatidorcesfrom positiveandnegativechargeand
thoseseekingto imitate GR. Theformerall fail to showwhy theratio of inertial to gravitationalmassshould
be constantfor atomsof different atomic numberand nucleoncount. The latter usually fail to justify the
effect of mass on space.

The problemis that the energyand consequenththe inertial massof an electron(U or D quark)is
determinedoy its size.lIf Godwereto say"let all electronsbe half their presentsize", they would doublein
massand energy,but their distantelectric fields would remainunaltered. How thenis the electricfield to
conveyto the universebeyondthat the electronnow exertstwice the gravitationalforce. The theorywe are
aboutto examineis similar to a seriesof theoriesby H A Wilson (1921),R H Dicke (1954)andHal Puthoff
(1989)which link gravity with variationsin the fundermentapropertiessy andug of space Whatis original
is the identification of a process by which the variations @hdug are induced by the presence of matter.

Atomic clocksareslowedby gravitationalpotentialandhaveto berecalibratedor the altitude of their
location after dispatchfrom the factory. This meansthat thereis a propertyof spaceequalto gravitational
potential.lt is quite easyto demonstrateéhatelectricpotentialis a propertyof space Experimentakvidence
comesfrom the experimentsof Reissand Kohlrauschin which a parallel plate capacitoris chargedand
connectedo an electrostatiozoltmeter. As the distancebetweenthe capacitorplatesis varied,the voltmeter
showschangesn the potential. Nothing in the wires, in the plates,or on the surfacef the plateschanges.
Theelectricfield in the air gapbetweerthe platesremainsunchangedyet the voltmeterpointermoves.How
doesthe voltmetersensehe changen the distancebetweerthe plates.The only possibleexplanations that
the electricpotentialis a real physicalentity extendingthroughspace . Thuswe arefacedwith the fact both
electric and gravitational potential are real physical entities.

The Dicke, Puthoff inheritance

The "PolarisableVacuum" theory first venturedby Wilson, [5] developedby Dicke [6] and then
interpretedand developedby Puthoff [7] seeksto replacethe abstractmathematicof GR with a physical
understandingWe might saythat the two theoriesstartat oppositeendsof the problemandoverlapin the
middle. GR startswith the mathematicsof curvedfour dimensionalspacetime and endsby describing
physicalconsequencedhe PV theorystartswith the assumptiorthatthe gravitationalfield resultsfrom the
effect of matteron the permittivity of spaceeg and movesfrom thereto showingthat measuringrods and
clocks are effectedin the way describedby GR. It then showsthat as we observethe universewith our
affected rods and clocks, our observations fit the Schwarzchild metric and the mathematics of GR.

Dicke assumedhatgravitationalpotentiat ® = —SM changeghevalueof &y to (1 + 213) e, which he

wrote asK e, introducingthe numberK = (1 + 2il). Fromthe invarianceof the fine structurecoefficient
a, he deduceghat ¢y anduy mustbothincreaseby a factor K. This givesa slowing of the speedof light to
& c. Both Dicke andPuthoffarguethatall atomicdimensionsncludingthe radiusof the electronarereduced
by afactorvK. This partly compensatefor the energylost throughthe increasen &, with theresultthatthe
energyin the electron'selectricfield is reducedby VK. Ratherthan usea Lorentziandefinition of inertial

mass, Dicke usés = mc? taking the altered value ofand concludes that the mass increasels%by

4 Some authors are sloppy in the us@a#hich is negative as if it were positive. Using the absolute value sign eliminates
confusion.

pagell of 22



Hal Puthoff givesan improvedexplanationof theseeffectsand showshow they offer a betterway of
understandinggeneralrelativity. The paperis a kind of Trojan horsewhich gets pastthe refereesby not
challengingGR directly, but opensthe way to theorieswhich canreplaceGR by a causatheoryin which the
presenceof matteris ableto influencethe permittivity of space.The changein permittivity will affect our
metricationof the real world so that our measurementwill fit thoseof GR. In a further paperPuthoff [8]
advances theoryof how the presencef matteraffectsthe permittivity of spaces,. In the very simplestof
terms, "the ZPF (Zero point energyfluctuations)jiggling of chargedparticlesand subsequeninteractions
betweenthem causescorrelationsin their continuedjiggling, and this correlationenergywe interpretas
gravity."

To find a differencebetweenhe predictionsof GR andHal Puthoff'stheory,we would needto wonder
into a black hole. Hal's theory doesnot predict singularities.This is becausen GR theterm 1 — 2';%' can

_ ol
become zero, but in Hal's theory it is replace@ bzy2 which can never be zero. The true valu& o$:

1 1 o

K = 2|d)| = [P = 1 + 2|_2| e
e 22 1-2G+.. c

Thereis nothingin the Dicke Puthofftheorywhich is incompatiblewith the GR understandingf the

Schwarzchild metric which in its weak field form is written in isotropic spherical polar co-ordinates as:

_ % 2 ( %) 2 2 : 2
ds? (1 2C2r)dt 1+ 25 (dr? = (r de)® — (r sin 6 dg¢)°)

Theinterpretations thatclocksrun slow andrulersshrinkcomparedvith their statein theabsencef a
gravitationalfield. This is confirmedby experimentakvidencen the form of the increasedransittimes of
radarandradio signalspassingcloseto the sunconfirming correctnessf this form of the solutionto within a
few percent[9] The behaviourof atomicclocks,both on the groundanin spaceis in goodagreementith
the predictedeffect. It must be emphasisedhat away from black holes, theseeffects are small. For an
aluminiummeterruler, the earth'sgravitationalpotentialis responsibldor a contractionof 5 atomspacings
in length. The ruler will alsobend,stretchor compressunderits own weight. Hung from one end, it will
stretchby 1¥%2 atomspacingslf stoodon end,it will be compressedby the sameamount.(Theseeffectsare
too smallto measureparticularlywhenwe realisethata changen temperaturef 3 x 107 °C will produce
the same 5 atom spacings change in length.)

Hal Puthoff'srepresentatiomustbe regardedassuperiorto GRin thatit is ableto predictthe effect of
gravitationalpotentialin detail with greatsimplicity while GR strugglesthroughvast calculationsneeding
extra assumptionsBy contrast,we can replacethe whole edifice with lessthan half a pageof elegant
mathematics.

Some new mathematics

Thereis a little practisedoranchof theoreticalphysicscalleddimensionalnalysisMaxwell [10] used
it to show the the relationshipbetweenelectromagneti@nd electrostaticunits was indeeda velocity. All
physicalquantitiescanbe expressedn termsof the basicdimensionsof massM, lengthL, andtime T plus
one electric parametersay currentl. Thus we canwrite for force F = ML T2 If equationsare written
properlyin a consistensetof unit®, theywill be dimensionallyconsistentWhatis more,any changein the
sizeof the basicunits of measurementanbe accommodatedy calculatinga constanfrom the dimensions.
(Sofrom fps unitsto Sl units, we simply needto multiply 0.4536 x 0.3048 = 0.1383 to find how the unit
of force is affected)

5 Which is seldom the case in modern physics.
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Expressinghe effectof a gravitationalpotential® throughthe notationof a mappingfrom aregionR
whered® = 0to a regiorR, where it is nonzero.

R - R: M- K'™M, L-oKL ToKT I ->KI
The Dicke Puthoff theory attributesthe gravitationalforce to an increasen the permittivity of space
which we write.
g0 = Keg ML3T#12 = K™M (K'L)® (KIT)™* (K1) > m+3 —4t+2 =1

and equatepowersof K to obtainthe equationm + 3l — 4t + 2i = 1. We now needanotherthree
physical quantitieswhosebehaviouris known: radartime delay; the invarianceof chargeand the loss of
energy suffice.

c > ke LT? > "L (TtT) > 1l-t=-1
q—q Tl - KITK'| =>t+i =0
€ > L& ML2T2 — K™M (K'L)® (KIT)™ S m+2 -2t =}
Solving these four equations, = 3, | = —3,t = 3 andi = -3 gives the mapping.
M - K®M, L > K%L T -K®T, | > K%

The effect on any physical quantity can now be found from its dimensions with the greatest of ease.
o= MLT?I? > m+1-2t-2i=3-3-1+1=1= u — Ku

Equating the energy liberated from a particle of en&gy mc? with its loss of potential energy:
1 o |D|
m|®| = me® - =—=nc = K=1+2=
@] VK c2
However,if we considerhow energyis liberatedas a massivebody is assembledeachadditional

particlehasthe effectof reducingthe existingenergycontentandfield potentialby a fraction. Their actionis
not addative but multiplicative andthe combinedactionis of theform (1 — «)" ratherthanl — na. Sincen

. . . 21
is very large and very small, this becomes™ and we should writg = e ¢ = 1 + 2';%' -...

For weak field$, this leads directly to he Schwarzchild metric.

_ _ G_M 2_ G_M 2_ 2_ . 2
dsz_(l 2c2r)dt (1+2c2r)(dr (r d6)® — (r sin 6 dg¢)?)

Quad erat demonstrandum(as Euclid would have said, only in Greek)

This methodis a very powerfultool. Dimensionalanalysishasa long pedigree Every correctlywritten
equation in physics has to be dimensionally consistent and a mapping of the form

S—> S M — aM, L - blL, T = cT, | - dl

simply rendersthem from one systemof mensuratiorto anotherwherethey are equally valid. The
mapping

S— S: M- K'™M, L-oKL T-oKT I -KI
is simply a special case.

If calculationsin S are more difficult thanin S we can simply map them onto S, perform the

6 Any gravitational field away from the immediate vicinity of a black hole is a weak field.
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calculationsandthenmapthe answerback. The accuracyof this processwill dependonly on the constancy
of K within the region. This meanswe can happily use the mappingfor laboratorycalculations,but for

calculatingthe delay in the radar signal betweenplanets,we simply include the function of K. We can
illustrate this by considering the time taken for a radio signals.

1 1
In the laboratory: t = — _[ dr ' = K= | dr = Kt
Co Co
Between planets: vo L fK(r) dr
Co

Let us considerradarsignalsbetweenEarthand Venus.Their orbits canbe describedvery accurately
usingthe conceptf Newtoniantime andEuclideanspace The fasterorbital speedof Venuscausegheline
of sightbetweerthetwo planetsto moverelativeto the sun.As theradarsignalspasscloserandcloserto the
sun,the "radardistance'betweerEarthandVenusincreasedy up to about30 km. A very small partof this
effectis dueto the pathof thelight beingbentby a few secondf arc. GR takesthe view that spacetime is
curvedandthatthis curvaturecanonly be understoodn termsof a "metric” which describesiowto calculate
an "absolute""distance"betweentwo eventsfrom their co-ordinateson the assumptiorthat the curvature
causeghedistancedetweerthegrid lines of the co-ordinatesystemto vary. This is suchanabstractoncept
thatit is very difficult to understandlet alonesubjectit to rationalthinking. Insteadof just sayingthat the
speedof light is slowedby gravitationalpotential,GR saysthat spaceandtime arealteredso thatmeasuring
rods are contractedand clocks slowed (which is true), but then goeson to identify this behaviourwith a
change in space time. As physics, this interpretation is nonsense.

GR is mathematicsnot physics,andsoit cangetawaywith its lunacysolong asit is homomorphido
amathematicsvhich describeghetrue physics.The true physicsis that"space'in the mathematicatensds
anabstracthing which existsonly in the separatiorof materialobjects.As, suchits metricationis anabstract
mathematicaéxercisewhich we do, soasto be ableto think aboutit. Sowe takethreenon-coplanawectors
and constructa grid forming Euclideanspace.We find spaceto be full of rotating objectsand from their
motion, we derivethe conceptof Newtoniantime which againis an abstractconcept.Having got thesetwo
mathematicatonceptsit makessensdo talk aboutthe effectsof someunknownon our rulersandclocks.A
radarsignalis no morethana combinedclock/rulerandits passagéhroughspaces a physicalmetricationof
spacelt is affectedby gravitationalpotentialasthe line of sightbetweenEarthandVenusgetscloserto the
sun,we havea choicebetweerthinking in termsof Euclideanspaceand Newtoniantime, or radarspaceand
time. Sincethe orbits of the planetsare unaffectedby the closenes®f the line of sightto the sun,it would
appear that Euclidean space and Newtonian time offer a better conceptual basis for understanding nature

If I think in termsof GR, | amforcedto think of spacecontractingonly to makedistancegreater.That
is greatif | don'tunderstandhe meaningof my thoughts,or havea religious predispositiorto mystery.If |
think in Newtonian-Maxwellian-Lorentziaterms, | say that the gravitational potential has an effect on
electronsandtheir fields with associateghhysicaleffects.l canquite simply describethe effecton matterand
fields againstthe backgroundof Euclideanspaceand Newtoniantime. GR may be illogical, but its
mathematicaldescriptionis internally consistentbecausethe mathematicalrelationship betweenthe co-
ordinatesof spacetime and"the metric" is the samemathematicatelationshipwhich describeghe effecton
realrodsandclocksin thereal Euclidian-Newtoniamuniverse Theonly differenceis which we considerto be
absolute.GR choosesto assertthat curved spacetime is the greaterreality. Nature prefers Euclid and
Newton.

Therealweaknes®f GRis its failure to identify a physicalprocesdy which matterbendsspacetime.
Wilson first cameup with the answerthat it was through an effect on the permittivity of space.Dicke
describechow thatworkedandHal Puthoffexplainedt moreclearly. Now we havea powerfulinvestigative
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tool in the form of dimensional analysis

The four equations we obtained can be written in matrix {oif{D | = [R]

13-4-2||m 1
01-10 | -1
001 1 t 0
12-20 i -3

If [M] is nonsingular(]M| # 0), thena solutioncanbe found. This is ideally suitedto a spreadsheet
application that includes matrix functions. ( Fig. 2 ) The only real work lies in transcribing the the dimensio
of quantitiesinto matrix rows. Energyis M L2 T~2 which becomes[ 12-20 ] In the spreadshedielow,
the entry B36: =MATSOLVE(C31..F34,G31..G34,H31..H34puseshe equation[M] [D] = [R] to be
solvedanda secondmultiplicationin cell B37 : =MATMULT(C4..F29,H31..H34,H4..H29%hen calculates
the power of K for every physical quantity.

The power of this methodlies in the ability to copy datafrom the definition lines to the matrix
multiplication block and alter the setvalues.Supposeve copiedthe permeabilityconditionfrom row 24 to
row 34, the matrix would becomesingularandcell B36 would reportan error. The taskof identifying setsof
four quantitieswhich might determinethe transformatiortakesonly minutesfor each.We canalsoalterthe
conditions and see immediately what the effect is. This gives us a powerful investigative tool.

We might questionDicke's assertionthat energyis reducedE — \/—1R E. Say we thoughtit might

changeasE — ¢ E, all we needto dois to entera-1 in cell G34 andrecalculate. The changego thevalues
in column H to those shown in the box beside the spreadsheet. The resulting metric would be

ds* = (1 - 4%)&2 — (dr® = (rde)® - (rsn6dg)) O
Which we might considemwrong becauset doesnot fit our definitionsof the unit of lengthin termsof
the wavelength of light, nor does it fit the observed behaviour of clocks.

One of the greatstrengthsof this mathematicamethodis that it removesthe possibility of confused
thought. With argumentsbasedon words, thereis alwaysthe possibility of getting confusedbetweenthe
effectof gravitationalpotentialon physicalquantities measurementsf themandthe units of measurement.
Being ableto seethe resultof a different effect almostinstantly asthe spreadsheeatecalculatesratherthan
haveto wadethroughhoursof error spatteredcalculationsmakesevaluationof the Dicke Puthoff theory
much simpler.

Indeed:it emergedhat the whole Dicke Puthoff interpretationcould be derivedwith the greatestof
simplicity from experimental data:

» The time delay for radar signals between planets equates to a slowing of the speed of light.
» Atomic clocks run slow with greater gravitational potential.

* Charge is invariant.

» The kinetic energy acquired by falling bodies must be equal to the loss of energy.

Leads to the matrix solution:
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-1

01-10 -1 15
00 10 05| _|[-05
00 11 0 0.5
12-20][-05 -0.5
M- K®M, Lo K%L, T-K”®T, | - K%
The effect on a number of physical quantities is given in the table below as poWe(s-ag. 3 )
Fig. 3 Mass 1.5  |Density 3 Current 0.5 |Mag. mom. [-2
Length -0.5 Ang. Mom. |0 Charge 0 B 1
Time 0.5 MI 0.5 Potential -0.5 H 0
Speed -1 force 0 E 0 Inductance |0.5
Ang. Vel. [-0.5 energy -0.5 D 1 Capacitance |0.5
Acc. -1.5 torque -0.5 Permittivity 1 h 0
Ang. Acc. |-1 stress 1.5 Permeability |1

We canseefrom this thatthe effecton permittivity andpermeabilityarethoseproposedy Dicke. The
only importantpoint to makeis that in the interpretationof the mapping,physical quantitiessuch as the
vectorfield B andthe scalarfield ¢ aremappedontothe valuesat their correspondingositions.If we hada
God givenruler not subjectto contractionwhich we usedto define position within the magneticfield, we
would find B invariant andd — K*H.

As afurthertest,if we defineEnergy,Length, Time andChargeasa newsetof dimensionsPuttingthe
sameconditions,and solving we find the samepowersof K. This showsthat the analysisis independenof
the systemof units, providedthey are properly defined.lIt is to be notedthat not all setsof units usedin
textbooksare properly defined. In Jackson [11] we find the classicalelectronradius defined as % in
Gaussiarunits.In Sl unitsthis would beﬁ whichis dimensionallycorrect. The Gaussiarunits seteg to
1 andomit it from equationsput it still hasdimensionsof M~L3T2C? (wherechargeC replacescurrentl).
Textson GR generallysetthe speedof light to 1 andlooseits dimensions.So while it is true to say this
analysisis independenbf the systemof units used,an analysisbasedon equationscasuallytakenfrom

textbooks is likely to yield false results.

A unified theory of inertia and gravity.

The Dicke theory, lacks a causalprocessby which the presenceof large bodies influencesthe
permittivity of space.While Hal Puthoff hasan explanation,it is not a classicaltheory. A true classical
theory will identify an interaction betweenelectric fields and spaceand show that this will result in
gravitational force.

| developeda two dimensionalmechanicalnalogueto understanchow gravity might work. Springs
are attachedby frictionlesspulleys betweentwo parallelrails. ( Fig. 4 ) If the rails bendunderthe forces
exertedby the springs,it resultsin sidewaydorceswhich pull the springstogether. Analysisshowsthatif a
singlespringcausesa distortionx = Ef (r), wheref (0) = 1 andf (r) givesthe shapeof the distortionasa
function of the distance from the spring, then the force between springs is

7 A standard text for post graduate students.
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We find thatthe distortion patternsadd so that whenthe springsarevery closetogether the distortion
is twice that causedby an individual spring. As the springsmove together,they do work part of which is
adsorbedy friction andthe restchangednto kinetic energy.Whenwe calculatethe changesn energy,we
find that the energystoredin the distortion of the rails is that sameas the work done. Thesetwo lots of
energycamefrom the springs.Thuswe seethatthe processs oneof energytransfer.Couldthis be extended
to the internal stress of electric fields in three dimensional space?

Classicalphysics[12] tells us that an electricfield in a dielectric producesan internal stress} D E.
Solid dielectricssuffer measurabletrainsunderthis stressCanwe identify suchan effectin the vacuums
it possible to identify a squeezing of space which somehow creates a gravitational field?

Solong aswe think of spaceasbeingthreedimensionaljt is impossibleto envisiona geometricalor
physicalprocessvhich will be ableto mimic the two main propertiesof the gravitationalfield: dependence
on massandaninverselaw of force. The mechanicahnalogueworks becauset hasan extradimension.To
makesucha procesgroduceforcesin threedimensionakpace we needa fourth dimension.The distortion
of therails in the analogueis mimickedin GR by the distortion of spacetimeput thatis no morethana
mathematical illusion.

Our hypothesigs that spacehasa fourth dimensionin which electric potentialg exists.We shall call
thisthe"phi" dimensionandrepresenit by the symbolg. Thisis a non-extendediimensionin the sensehat
we cannotwonderaroundin it aswe doin spaceThedistortionof spaceby theinternalstressof electricand
magnetidields compressespacen its ¢ dimension Gravitationalpotentiald® alsoexistsin the ¢ dimension
as the resulting loss in electric potenial

Let usfirst considerthe effect of anisolatedchargedparticle on spacewithin its own field. (Fig. 5)
Theinternal stress} D-E squeezegveryvolumeelementdr of the electricfield sothatits energycontent
%5 . Edr is lessthanit otherwisewould be if spacewere perfectly rigid. SinceD is determinedby the
chargeE is very very slightly reduced Within the field, energycontent,energydensity,field strengthand
potentialareall interactingso that the total energy,the potential¢ andthe electricfield strengthrE areall
reduced by the same factor (which is of the order magnitude of about 10*). To representthis
diagrammatically,we have to exaggeratethe scalessomewhat! To understandhow the distortion is
proportionalto massratherthancharge we haveto comprehend two way processThe squeezingffect of
the internal stressof the field working inwardsfrom infinity towardsthe surfaceof the chargereduceshe
energy contentand determinesthe reductionin potential at the surface.Then the continuity of the field
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transmitsthis effectoutward.Sothatassociatedavith this singlechargedparticleis a distortionof spacein its
@ dimension as shown on the left of the diagram.

The mechanicabnaloguerequiresenergyto be storedin the distortion, but the dimensionalanalysis
shows(a) that this cannotbe so and (b) that the chargeand its field suffer a reductionin size. We must
interpretthis in two ways.Thata distortionin adimensiorwhichis notnotin R3 cannotbe associatedvith a
work = force x distancetype action.Thatthe squeezinglueto the distortionaffectsthe equilibrium condition
which determineshesizeof the electron. Thoughwe do not know the equationgoverningthis, it is subjectto
the laws of dimensionalanalysis.In the real universewith more than one charge,the squeezingeffects
combineandthe distortionsin ¢ addto form a gravitationalfield. This field is a physicaldistortionof space
in its ¢ dimensionandis of the orderof 10™° at the earth'ssurface.The actionof the field on chargess to
reducethe energydensityof electricandmagnetidields. The effectof this on electronsandquarksis seenin
areductionin their electricpotentialg, energycontentandradius.For stronggravitationalfields, we mustbe
moreexplicit aboutthe addativeprocessEachsuccessivelectricfield reduceghe existingpotentialsby the
sameproportionsothatthe combinedeffectis (1 — «)" ratherthanl — na. Sincenis very largeanda very
small, this becomes™.

Single Electron Electron in gravitational field
Electric Potential Electric Potential
A A
I

No gravity field
Effect of gravity

1
‘ \
} . /\, Perfectly rigid space “K
N K 1S
| /‘\_/Actual potential TR
\ N R
\
| N
‘ <
|
|
|
|
|

Fig. 5

In classicalphysics,the gravitationalfield hasnegativeenergy.In this theory,positiveenergyis drawn
from the fields of the electrons and quarks of the matter responsible for its formation.

If we considerthe effecton a massbroughtfrom deepspacewheregravitationalpotentialis zeroto the
earth'ssurfacewhereit is ®@. As it descendsgnergyis lost from the electricfields of its electronsandquarks.
This is availableto do work andresultsin the force of gravity. Both electricand magneticfields exertan
internal stressand both suffer loss of energy as a result of the distortion of spacewhich forms the
gravitational field.

E = m & and all that

Much hasbeenmadeof the fact that the electromagnetiecnassas derivedby Lorentzis too big to fit
Einstein'sfamousE = mc? Theinertial massof the Lorentzelectronis % %‘ where&, is the energycontent
of its electricfield. All attemptsto reconcilethis with the gravitationtheory havefailed. The dimensional
analysismakesit possibleto try all sortsof combinationof energylossandotherfactorsandnoneof them
fit. We arethereforeforcedto the conclusionthatthe fraction of the electron'senergywhich is lost hasto be
governed by the equation.

2

mod = mc® — 2

1 , 4
—mc here mc® = =€
VK W 3te
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In additionto the energy&, which partakesin the generationof the magneticfield, another} &, of
energy has to be somehow associated with the energy content of the electron.

A numberof issuegelatedto the effectof gravity on photonsandradiowavesremainunansweredWe
are forced to take the view that they do not feel the effect of gravity and would appearto have zero
gravitationalmass.f thisis indeedthe case thenthe bendingof light by gravitationalfields is explainedby
the gradientin the velocity of light. Gravitationalredshift doesnot involve a loss or gain of energyin
passagehut areaccountedor by thedifferencesn energylevelsof the atomsemitting photonsin regionsof
different gravitationalpotential. This is equivalentto the time effect becausdime is definedin termsof the
frequency of light.

Determining experiments

» The oneway speedof light betweengroundstationson an eastwestline with GPSsynchronised
groundstationclockswill revealthe samedifferencein the velocity of light asis demonstratedby
the Sagnac effect.

» A watch subjectto accelerationin a centrifugedoesnot undergothe sameprogressivesiowing
predicted by SR for a watch on an interstellar flight.

» Centripetalaccelerationlinearacceleratiorandgravity havedifferenteffectsandwe candetermine
wetherour closedlaboratoryis beingsubjectto centripetalaccelerationby variationin directionof
the apparentgravitationalforce; to linear accelerationby the continuedchangein clock speed
relative to the radio emissions received from pulsars or gravity by the absence of these effects.

Conclusion

The succes®f Einstein'stwo theoriesof relativity lay not in his genius,but in the fact that classical
physics contained some crucial errors and had yet to make some vital discoveries.

By assertingthe coexistencein spaceof the individual electric fields of all elementarycharged
particles,we seethat the motion of anindividual electricfield againstthis backgroundoresencegenerates
magnetic intensity. This gives us the background required by Lorentzian Relativity.

By realisingthatthe Lorentzcontractionwasderivedfrom potentialequationsyve seethatit appliesto
the surface D andg fields of the electronrenderingthe energystoredin its electricfield invariant.By further
realisingthatasthe smallestelementof charge an elementarychargedoarticlehasanelectricfield emerging
normalto its surfacesothatthereis no interactionbetweersurfaceelementswe seethatthe electricenergy
is invariant.

By taking the U, D quarktheory of nucleonsbackin time, we are ableto overcomethe objectionto
electromagnetic momentum posed by the discovery of the neutron.

Thesethreechangedo classicalphysicsallow Lorentzianrelativity and Lorentz'stheory of inertiato
become natural extensions of classical physics.

The insights gainedfrom the analysisof the mechanismfor generatinginertial forces allow us to
explain"magneticforces"in termsof anenergytransformatiorprocessvherebychangesn the motion of an
electronresultin a changedo its contributionto the generatiorof the magneticfield andrequire"magnetic
energy" to be generated or adsorbed accounting for the force generated.
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We are also ableto form a classicaltheory of gravity basedon the principle that matter consistsof
nothing but electric fields. The internal stressof the fields of all the elementarychargedparticleshasan
effect which is addativeand distorts spacein someway reducingthe energy contentof the fields and
liberating energyto do work mgh as a massfalls into a gravitationalfield. We concludethat spacehasa
fourth dimension ¢ in which electric and gravitational potential exist as real physical entities. The
gravitational field consistsof a compressingof the ¢ dimensionreducing all electric potentials ¢.
Gravitationalpotentialmanifestsitself in the magnitudeof the reduction.That the lossin energyfrom the
fields of all elementarychargedparticlesaffectsthe equilibrium which determinegheir surfaceradiuswith
theresultthattheyarereducedn size.Theresultof energyandpotentialchangesn thefields resultsin areal
physical contraction of matter and a slowing of time dependent processes.

The speedof light in a gravitationalfield is slowed,but the effect on rulers and clocks rendersthis
locally undetectable Mass as currently defined increasesbut massdefined as energy divided by the
universal speed of light is decreased.

Assumingthatthe laws of physicshold in regionsof gravitationalpotential,we canusethe methodsof
dimensional analysis to investigate the effect of gravitational potential. We find that from

* The slowing of radar signals between planets;

* The slowing of atomic clocks;

» The assertion that charge is invariant;

» The kinetic energy acquired by falling bodies must be equal to the loss of energy;

we can derive the effect of gravitationalpotentialon all phyS|canuant|t|es In particular,the basic
dimension®f masdength,time andcurrentareeffected WhereK = e 23 =1+ 2? —... theeffectcanbe
described by the mapping:
M - K*®M, L - K®L T-5K”®T, 1 -5 K%

Thereare associatedthangesn permittivity and permeabilityof space; g —> Keg and ug —» K ug
affecting the speed of light: — & c.

The effectonlengthandtime is thatgiven by the Schwarzchildsolutionin isotropicsphericalpolar co-
ordinates:

ds’ = (1 - 2%)& - ( 2%) (dr? = (r d6)® — (r sin 6 d¢)®)

But now we place a different interpretation on the metric.

Spaces Euclidean.Time is Newtonian.Matteris electricin natureandits dimensionsare determined
by electric field properties.The fields of matter and electromagnetigadiation existing within Euclidean
spaceand Newtoniantime suffer a slowing of time and contractionin length suchthat the Schwarzchild
metric mustbe usedto relatelocal measurementsiadewith real rulersand clocksto Euclideanspaceand
Newtonian time.

This paper supports the current laws of physics and the Dicke Puthoff theory adding to its
representatioand providing a causalexplanationof its mechanismbut therearestill aspectwhich | am not
completelyhappywith. I mightin further papersgo onto examinethe laws of electromagnetismeplacingv
with ¢, (¥) so that velocity in the contextof electromagnetiénteractionsis a ratio to the speedof light. It
would be nice to be able to define our units such that mass remained proportional energy.
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