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This paper introduces a radically new theory of multi-field photon structure.
This theory is named:

HALL PHOTON THEORY.

Hall Photon Theory (HPT) is a radically new theory concerningthe
physical structure of photonsand electromagnetiovaves. This theory is
solidly basedon a careful review and analysisof severalwell-known and
famousexperimentsn the field of physics.HPT successfullyexplainsall
known physical interactions involving photons, and also predicts the
existence of additional physical interactions involving photons.

HPT hypothesizeshe existenceof physicallyreal photonsthat containat
leastthree physically real fields. The theory also suggestghat the photon
may containadditional physically real excited states,and may also contain
additional physically real fields not yet quantified. Two of these fields are the
well-known electric and magnetic fields describedby Maxwell's four
equations.The new physically real fields, hypothesizedby Hall Photon
Theory (HPT Theory)are namedthe Star Shinefields, and areidentified in



the equationsn this documentasthe S, fields. The lowestorder Star Shine
field is the 3 field.

Hall PhotonTheoryalsoexpandsMaxwell’s four equationdo at leastsix
in order to fully describethe interaction of these fields with matter.
Additional expansionof the equationsmay possibly be necessaryin the
future

In 1864, Maxwell developedour famousequationghat describelight as
an electromagneticdisturbance.Maxwell describedthe electromagnetic
disturbanceausingtwo physicallyrealfields. Thesefields arethe well-known
electricfield andthe magneticfield. Accordingto existingphysicaltheories,
when a photonof light is traveling in free spacethesetwo fields oscillate
togetherin phasen the form of a planewave.However,a carefulreview of
the experimentalevidencethat relatesto electromagnetiavavesshowsthat
the photon must contain of at least three physically real fields and that
Maxwell's four equationsneedto be expandedto at leastsix or perhaps
more.

Severalfamous and well-known scientific experimentsprovide solid
evidenceor the existenceof theseadditionalphysicallyrealfields within the
photon.

Consider the following famous experiments:



Electromagnetic induction by a toroidal coil:
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Figure 1.

An elementaryexperimentcommonlyperformedn collegephysicsclasses
showsthat an electric currentis inducedin a secondarytoop of conducting
wire, D, by a changein a current,|, in a toroidal coil. Assumingthat the
toroidal coil is uniformly wound and properly constructed,it is easily
demonstratethatno electricfields andno magnetidields physicallyexistin
the spaceoutsidethe coil. Thereforethereareno magnetidines of forceand
no electriclines of force physically connectingthe secondaryjoop of wire,
D, with the primary toroidal coil. Therefore,accordingto Maxwell’s theory,
no physically real fields exist that could be connectingthe currentin the
primary toroidal coal with the secondaryloop of wire, D. Yet, since a
physically real electric currentis generatedn the secondarycoil D by a
changein the physically real currentin the primary coil, ordinary logic
dictatesthat some physically real field must be connectingthe two coils.
Otherwise the conceptof everydayphysicalreality and causalitywould be
violated. Therefore, to correctly describe these physically real
electromagnetiphenomenaat leastone more field, a third physically real
field, is required.



If aseriesof experimentsareperformed,usingsuccessivelyargertoroidal
coils, this third field is seento decreasén strengthasthe distancedetween
the coil and the secondaryloop increase.This third field appearsto be
governedby force laws thatare similar in form to the force laws of electric
fields. Of course,nothingwithin Maxwell’s existing equationspredictsthis
type of physical behavior.

This new physically real field mustbe capableof generatingan electric
currentin the secondaryoop of wire, D, whenevetthe current,I, changesn
theprimary. This field musthavea mathematicaturl of zeroanda non-zero
gradient, so that Maxwell's existing equationsmay be satisfied. The
important point is that this field must be physically real and must have
physical propertiesof its own. Hall Photon Theory namesthis field the
lowestorder Star Shinefield ( the & field). This field mustbe governedby
its own independentorce law. Thetoroidal coil must,therefore be onetype
of experimentahpparatushatis capableof generatinga physicallyreal Star
Shine field in a manner that permits additional study and research.

Furtherlogic alsoshowsthatthis Star Shinefield mustbe capableof both
creatinganddestroyingthe electricandthe magnetidields within photonsso
that Maxwell’s equations may be satisfied.

A changingelectric currentin the toroidal coil is a physicallyreal event.
The Star Shinefield transmitsthis eventacrossspaceto causean electric
currentto form in the secondarycoil, which is alsoa physicallyreal event.
Therefore the Star Shinefield(s) mustbe capableof storingandtransferring
physically real energy, and also be capable of carrying momentum.
Thereforethe StarShinefield(s) themselvesnustbe physicallyreal,andnot
just meremathematicatonstructionsor virtual mathematicatonstructions.
Thereforethe study of Star Shine fields must representa new branch of
physics and mathematics.



The Michelson-Morley experiment
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Figure 2.

In 1887, the American physicists Michelson and Morley performeda
famousexperiment.The basicapparatuss shownschematicallyin figure 2.
This experimentis describedin detail in many collegelevel physicstexts.
The experimentwas designedo detectthe motion of the earthrelativeto a
preferredreferencdrame(an aetherat rest).A singlelaboratorylight source
is focusedon a half silvered glass mirror. This half silvered glass mirror
dividesthelight into two beamsof light at right anglesto eachother.One of
thesebeamstraversesPath A which goesto Mirror A. The other beam
traversesPath B that goesto Mirror B. Both beamsare reflected back
throughthe half silveredmirror to the viewing screen.The two light beams
arethenrecombinedat the viewing screenlf the conditionsaresuchthatthe



two beams,A and B, have travelednearly equal path lengthswith nearly
equaltraveltimes,theninterferencepatternscanbe observedn the viewing
screen.The failure of this experimentin 1887 to detectthe motion of the
earth around the sun was one of the important eventsthat lead to the
developmentf the SpecialTheoryof Relativity by Albert Einstein.Einstein
usedthis experimentafailure to concludethatit would neverbe possibleto
build a spacecrafthat could startfrom sitting on the surfaceof the earthand
accelerateo speedsnanytimesfasterthanthe speedof light, decelerateand
land on another planet, and return to earth by reversing the process.

Onevery importantfact associatedvith this experiments frequentlynot
mentionedin undergraduatéevel physicstexts. This fact is that if the two
path lengths (A and B) are different by a value much greaterthan the
coherencéengthof thelight sourceno interferenceatternsaareobservedn
theviewing screenFor athermallight sourceavalueof 30 cmwould notbe
uncommon. Thus, if the experiment is performed using a thermal light source
with a coherencdength of 30 cm, andif Pathlength A is longerthenPath
LengthB by morethan30 cm, thenno interferencepatternwill be observed
on the viewing screen.

This conceptof the coherencdength causeaus to logically concludethat
separat@hotonsdo notinterferewith eachother.Insteadjt mustbetruethat
eachphoton can interfere only with itself. This is an astoundingparadox
becausehe wavelengthof the electricfields andthe magneticfields within
visible light is of the sameorder of magnitudeas the dimensionsof single
atoms.Neitherthe electric fields nor the magneticfields within photonsof
visible light could possibly communicatewith themselvesover physical
distancesas large as 30 centimeters.Obviously the observedinterference
patternmustresultfrom the workings of a third physically real field within
individual photons For photonsgeneratedby thermalsourcesthis third field
must have macroscopiaimensionsof the order of 30 cm. Therefore,each
single photon must containthis third field, which HPT hypothesizess the
Star Shine &field.

Since photonsgeneratedby different types of sourceshave different
coherencdengths HPT hypothesizeshatthis third physicallyrealfield may
be formed into different physical shapes and sizes.

When the conditionswithin the interferometerare suchthat interference
patternsmay be observedon the viewing screen,within the interferometer



eachsingle photonmustbe simultaneouslytraveling down both PathA and
PathB. Yet, consider,accordingto Maxwell's 1864 equationsthe photon
structureconsistonly of anelectricfield anda magnetidield, andthesetwo
fields mustalwaysbe lockedtogetherjnseparablyin phasejn the form of a
plane wave. According to Maxwell's equations this wave mustvary in a
smooth and continuousmanner. Therefore,accordingto Maxwell's 1864
equationsthe photon must be in one path or the other. HPT resolvesthis
paradoxAccordingto Hall PhotonTheory,theinterferometemoldsthe Star
Shinefield(s) &, for eachphotoninto a physicalshapeconsistentwith the
conditions within the interferometer.Theseinterferometerconditions are
suchthatinterferencepatternscanbe observedn the viewing screeronly if
the path lengths( A and B ) are such that the Star Shine field for each
individual photon can interactwith both mirrors A and B asthe photonis
interacting with the interferometer as a whole.

It is notedthatbeamsof photonsobeythe law of conservatiorof energyas
they passthroughthe interferometer.This meansthat none of the energy
carried by the individual photons,is createdor destroyedwithin the
interferometer.In addition, the color and wavelengthof each individual
photonremainsthe same.Therefore the interferencepatterncanonly result
becauseselectedndividual photonsare causedo movesidewayswithin the
beamas they passthroughthe interferometerin termsof physicalreality,
this sidewaysmovements a vastly different processhanthe constructive/
destructivewave interferenceprocesghatis usually said to be the causeof
interferencepatterns.This sidewaysmovementof selectedohotonsappears
to be a repeatablepredictableprocess,without any random components.
Yet, Maxwell's equationsdo not allow for a physicalmechanisnthat could
causean individual photon to suddenlyjog sidewaysin its flight, as it
continueson in its motionin the forward direction.It therefore follows, that
eachindividual photonmustcontainat leasta third field aspart of its inner
structure thatis controlling this interferenceprocessand also controlling its
direction of flight. Accordingto Hall PhotonTheory, this third field is of
macroscopidimensionsFor eachindividual photon,this third field fills the
entire interferometer, and is capable of interacting with all of the
interferometer’s objects and parts as it passes through the interferometer.

Therefore, accordingto Hall Photon Theory, Einstein’s fundamental
assumptionsunderlying the Michelson-Morley experimentare seriously



flawed. Accordingto Hall PhotonTheory,the Michelson-Morleyexperiment
doesnot demonstratéhatthe speedof light is constanin all directions.Hall
Photon Theory hypothesizesthat the Michelson-Morley experiment is
instead,demonstratinghatthe underlyingStarShinefield is of macroscopic
dimensionsand capableof causingthe photonto alter its directionof flight
without destroying the photon, by interacting with the interferometer’s
macroscopicsurroundings.These surroundingsmay possibly include the
walls of the room in which the interferometer is located.

The Star Shinefield providesa physicalmechanisnfor creatingthe light
and dark fringes in interference patterns observedin the Michelson
interferometer Becausehe Star Shinefields for someof the photonshave
changedheir shape,andtheir direction of flight within the interferometer,
thesephotonshave been moved laterally within the light beam, creating
bright fringesin their new locationandleaving dark fringes behindin their
old location.

Note alsothe presencef oneor moreadditionalpiecesof glasswithin the
interferometer.Theseadditional piecesof glassare intendedto adjustthe
traveltime of the photonsasthey traversethe two different pathswithin the
interferometer.The usual explanationgiven in many college texts is that
sincelight travelsslowerin glassthanit doesin air, thesepiecesof glass
allow the photonsto spendthe sameamountof time traveling PathA asthey
do traveling Path B. However, considerthe paradoxof the Water-Filled
telescopeand the Aberration of Starlightexperimentgshat are describedin
this samepaper It is entirely possiblethattheseadditionalpiecesof glassare
alsodraggingthe photonsto the sideastheytraversehe variouspathswithin
the interferometer Additional interactionsof this type betweenthe photons
and the interferometer’'sphysical apparatuswould also have causedthe
Michelson- Morley experimento fail withoutinvoking Einstein’sTheoryof
Relativity.

Hall Photon Theory logically explainsthe failure of the Michelson -
Morley experimentwithout invoking Einstein’stheory of relativity or any
relatedtheory involving Lorentz contractions For this reason,Hall Photon
Theory is expectedto causea total revolution in the study of physics.
Historically, the failure of the Michelson- Morley experimentwas one of
major reasondor Einstein’'sdevelopmenbf the theory of relativity andhis



hypothesisthat spacecraficould neveraccelerateo velocities greaterthan
the speedof light in free space,regardlessof their design.Hall Photon
Theoryremovesone of the major supportsfor relativity. HPT hypothesizes
that physically real velocitiesin excessof the speedof light are possible,
providedthatthe spacecrafhasbeenproperlydesignedor high-speedravel
in space. HPT hypothesizesthat physically real spacecraftmay be
constructedhat are capableof acceleratingasterthanthe speedof light in
free space.Within HPT, velocitiesin excessof the speedof light in free
spaceare measuredn termsof their HALL NUMBER (HN). The speedof
light in free space is assigned the HALL NUMBER equal to one.



Aberration of Starlight
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Figure 3

The aberrationof starlightis the small shift in the apparentposition of
distant stars that takes place during the year. The ancientsknew of this
phenomenonit is simply explainedasresultingfrom the motion of the earth
asit travelsin its orbit aroundthe sun.Referringto figure 3, C is the velocity
of light in air. Considerthe earthtravelsin its orbit at a velocity V, thatis of
the orderof 3 x 10° cm/sec.Supposehat the starlightis incidentnormalto
the surface,while the velocity of the earthin its orbit is parallel to the
surface.lf the telescopds filled with air, Figure 3 showsthatthe telescope
must be inclined at an angle in order to capture the starlight.



This angle is estimated by the simple equation:

@ "E_ » 10 radian.
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This angleof inclination allows the light beamto passdownthe telescope
to the observerasthetelescopenovesto theside. This simpleexplanations
basedon the assumptiorthat eachindividual photonof light is so small that
it doesnot interactwith the sidesof the telescopeaasit travelsdownthetube.
This assumptionis made becausethe wavelengthof the electromagnetic
fields within visible light is of the order of atomic dimensionswhile the
telescope typically has large macroscopic dimensions. Note that the
explanationandthe resultingsimple computationcommonlyfound in many
sciencetextbooks,doesnot include any consideratiorof the dimensionsof
the telescopethe type of constructionof the telescopethe actualpaththat
the photonfollows while in the telescopepr of the amountof time that the
photonof light actually spendswithin the telescopelnside of the telescope,
for examplethe photonof light couldalsotraversethroughaninterferometer
without affecting the value for the aberration of starlight.

In addition, considerthe casethat resultswhen we perform the same
experimentwith clearwaterin the telescopeBecausethe speedof light in
wateris significantly slowerthanthe speedof light in air, we might expect
that the angle of inclination of the telescopewould haveto be increasedn
orderto allow the photonsof light moretime to passdown the telescopéo
the observerwhile the telescopemovesto the side. However, elementary
physicalexperimentslemonstratéhatthis is not the case.lt is easilyshown
that the angleof inclination of the telescopas not affectedby the medium
within the telescope.For example,the telescopelike the interferometer,
could containadditionalpiecesof transparenglassthat would alsoslow the
forward velocity of light asit travelswithin thetelescopeThatis to say,the
angleof aberrationdoesnot dependon the forward velocity of light within
the telescopeTherefore eachindividual photonof light mustbe interacting
with the telescopeon a macroscopicscale.This interactionmustcauseeach
individual photonof light to move sidewayswhile alsotravelingforwardin



its flight through the telescope.This interaction must move the photon
sidewaysn its flight, without changingthe photon’sbasicpropertiessuchas
its electromagnetic wavelength, its total energy, or its color.

HPT hypothesizeshatthe Star Shinefields within the photonallow it to be
draggedsidewayswithout otherwisechangingits propertiesor interrupting
its flight in the forward direction. HPT hypothesizeghat this is a general
property of all photons including light, radio waves, and x-rays.

The waterfilled telescopeexperimentpresentsa paradoxfor Maxwell's
1864 theory becausethe 1864 theory does not contain any physical
mechanisnthat could be responsibldor draggingeachphotonto the sideas
the photontravelsforward. According to HPT, the Star Shine field(s) can
reactto changesin the photon’s environmentby absorbingthe photon’s
electricand magneticfields at any point andrecreatethem at a new lateral
pointwhile still travelingforward. Therefore the StarShinefields within the
photon provide a mechanismthat allows photonsto be draggedsideways
within a moving telescope.

Sinceit is an observationof physicsthat the photonsare being dragged
sidewaysin the famouswater filled telescopeexperiment,and interacting
with the telescopeon a macroscopicscale,HPT hypothesizeshat photons
arealsobeingdraggedsidewayswithin many other piecesof hardwarethat
are commonlyusedby experimentalphysicists,and also that photonsare
interactingwith the experimentalequipmentin macroscopicways. These
piecesof commonexperimentalequipmentinclude the Michelson-Morley
interferometer,and Young’s famous double slit experiment. This HPT
hypothesishasmany profoundramifications.The waterfilled telescopefor
example,could not be usedto determinethe speedof light within clear
water, or within any transparentmaterial such as glass. The original
Michelson-Morley experimentwas performedinside of a room that was
similarin manyrespectdo theinsideof thetubeof alargetelescopeandthe
experimentabpparatustself containedmany of the sameelementshat are
typically foundin a telescopesuchastheviewing eyepiece.Therefore HPT
hypothesizeghat the experimentalequipmentusedin Michelson-Morley
experimentike the telescopewas capableof draggingthe photonsto the
side,andthereforewas neverableto measurehe speedof light within the
apparatus. Therefore, HPT hypothesizesthat physical objects can be



designedand constructechereon this earthin a mannerthat allows themto
beacceleratedio speedsn excessof the speedof light, relativeto the earth’s
frame of reference.

Snell's law of refraction of light at a boundary

ConsiderSnell’s well-known laws of refractionof light at the boundary
betweenany two media.Let us considera simple caseof a beamof light
photondravelingfrom air into glass.Snell’'slaw is basedn the macroscopic
propertiesof the air andthe macroscopigropertiesof the glass.According
to Snell'slaw, the glasshasa macroscopigndex of refraction,basedon the
macroscopicpropertiesof the glass (temperature pressure,composition,
etc.).Similar statementspplyto the air. Consider however that Snell’'slaw
Is easilydemonstratedo be valid for beamsof light with both macroscopic
andmicroscopicwidths, no matterhow wide or narrow,the beamof light is.
So, for exampleevenif a beamof sunlightis usedthatis muchwider than
the transversecoherencevalue for sunlight, Snell's law is still easily
demonstratedo apply. We are therefore,logically forced to concludethat
Snell'slaw mustbe valid for eachindividual photonof light moving within
the beamof light in question.However,Maxwell’'s 1864 theoryconsidered
anindividual photonof light to be a microscopicentity. The wavelengthof
the electromagnetidields within individual photonsof light are of the same
order of magnitudeas atomic and moleculardimensionsIf light consisted
only of an electric field and a magneticfield locked togetherin phase,
movingasa planewave,therewould not existwithin eachindividual photon
of light a physical mechanisnthat allowed it to respondsmoothly to the
different valuesfor the macroscopidandex of refractionasit traveledfrom
one physical medium to another. There would be no such thing as a
transparent piece of glass.

Therefore,it logically follows that eachindividual photonof light must
contain at least one field of macroscopicdimensionsthat allows each
individual photonto interactwith large piecesof glass,and with matterin
generalat a macroscopidevel. The Star Shinefields hypothesizedy Hall
Photon Theory provide the photon with these macroscopiccapabilities.
UnderHall PhotonTheorythe Star Shinefields havemacroscopi@andfinite
dimension®f the sameorderof magnitudeasthetransverseandlongitudinal
coherencédengths.The Star Shinefield is thereforesufficiently large so that



it canrespondto the macroscopigropertiesof the mediumthroughwhich
the photonis traveling. Thesepropertieancludethe shapeof a glasslens, the
temperatureand density of variouslayersof air, the compositionof a glass
lens, etc.

The Red Shift from the field of Astronomy

Hall PhotonTheory hypothesizeshat the photon’sStar Shinefields have
finite physical lengths and well defined physical shapesand sizes. HPT
theorizeshat the photon’spolarizationstateis determinedoy its Star Shine
field propertiesUnderHall PhotonTheory(HPT), the shapeanddimensions
of the StarShinefield may be alteredor affectedby the environmenthrough
which the photontravels.Under HPT, the effective length of the photon’s
StarShinefield is hypothesizedo be the longitudinalcoherencéength.The
effective width of the photon’s Star Shinefield is hypothesizedo be the
transversecoherencelength. Theselengths are non-zero,finite and are
initially determinedby the processthat createsthe photon. As the photon
travels and interactswith its surroundings,HPT hypothesizeshat these
lengthsmay changewithout alteringthe photon’sotherpropertiessuchasits
color or wavelength.Under HPT the photonis actually carrying its energy
and its momentumin its Star Shine field. Under HPT, the electric and
magneticfields associateavith the photonresultfrom vibrationswithin the
StarShinefield. UnderHPT, the energyand momentumcontainedwithin a
single photon is logically consistentwith Plank’s law and with Lorentz’
electron theory. Under HPT, when two or more photons are traveling
togetherin closeproximity for a sufficiently long time andunderthe proper
conditions,their respectiveStar Shinefields can possiblyinteractwith each
other.Suchinteractionscould possiblyremovemomentumand energyfrom
each photon, thereby altering its color and wavelength.Therefore, such
interactionswould leavea beamof light with a “Red Shift.” In the field of
astronomyjn orderfor photonsof light to be receivedhereon earthfrom a
distant galaxy, the photonsmust have traveled togetherin close physical
proximity with other photonsfor a long duration. Therefore,accordingto
HPT, light from distant galaxiesis expectedto show a pronounced‘Red
Shift” that is not due to the expansionof the universe.Instead,this “Red
Shift” is due to interactions between the Star Shine fields of the



correspondingphotonsbecauseahey havetraveledfor solong in suchclose
proximity with other photons.

Consider for example,a hypotheticalspiral galaxythatis 2 billion lights
yearsfrom earth. Of course,large numbersof such galaxiesdo exist in
reality. Considerthe casethat existsfor two separatghotonsof light, each
of them createdby hot starslocatedon oppositesidesof this hypothetical
galaxy and headingin the direction of a single telescopdocatedhere on
earth.Whenthesetwo hypotheticalphotonsof light werecreatedthey were
many thousandf light yearsapart. However, during the courseof their
journey towards earth, the two photonswould find themselvestraveling
successivelycloserand closertogetherfor very long durationsof time. By
thetime the two photonsfinally arrivedat the apertureof the telescopethey
would have beentraveling side by side and in physical contactwith each
otherfor many millions of years.Therewould havebeenadequatd¢ime and
adequateconditionsfor the two photonsof light to interactin any manner
that is possible as determined by the laws of physics.

Accordingto Einstein’sphysics,individual photonscan not interactwith
eachother. However,HPT hypothesizeghat photon-to-photorinteractions
are possible. For this reason, HPT hypothesizes that the observed “Red Shift”
of light from distant galaxiesis not necessarilycausedby a general
expansion of the universe, but instead results from photon-to-photon
interactiondbetweertheindividual photonsof light thatarearriving on earth
after having traveled such vast distances.

In-Phase radiation from an antenna

The operationof radio antennasand the behavior of radio wavesis well

studied.Consider,however,that an oscillating electronwithin a conducting
radio antennaadiatesa radio wave photonthat hasthe electricfield andthe
magnetidfield lockedtogetherin phaseThisis true,eventhoughthe electric
field andthe magneticfield in the conductingantennamay not be in phase.
Logically then, the processof creatinga particular photon within a radio
wavemustfirst createathird field. This third field mustthencreateboththe
electric field and the magneticfield within the wave. Under Hall Photon
Theoryfirst the oscillatingelectroncreateghe StarShinefield of a particular
shapeandsize.After this radiowavephotonhasbeencreatedthe StarShine



field createghe correspondingelectricfield andmagneticfield basedon the

propertiesof the Star Shinefield. An importantpoint is that the shapeand

propertiesof the Star Shinefield would be determinedby the natureof the

electron’soscillations. Theseelectron oscillationswould be influencedby

the shape, composition, and electrical conditions within the radiating
antenna.Therefore, HPT hypothesizeghat antennasof different shapes,
compositions,and electrical conditions can be designedthat will create
photonswith specializedphysicalpropertiesthat permit radio wave photons
to travel in otherwisenon transparenimediums,such as limestoneor sea
water, for example.

UnderHPT the shapeandpropertiesof the photon’sStar Shinefield(s) are
influencedby the interactionbetweerthe photonandthe mediumin which it
is traveling. Under HPT, radio antennaswith specialshapesand electrical
gualitiesmay createphotonsthat are able to travel only in certainmaterials
or under certain physical conditions. So HPT, for example,recommends
constructingradio transmittersand receiverswith a wide variety of antenna
shapesand compositions.and testingthesetransmitter/ receiverpairsin a
wide variety of materialsand conditions.One suchtest, for example might
be to constructa transmitter/ receiverpair that usedan elliptically shaped
radio antennamadefrom tin andtestit to seeif the transmitteris creatinga
specializedradio wave that travels only in materialssuch as such as sea
water.

Thus, Hall PhotonTheory hypothesizeghe existenceof physically real
photons and radio waves with a far greater range of properties than
Maxwell’'s 1864 theory allows.

Gravitational Considerations

Currentscientific theory holdsthat the photoninteractswith gravitational
fields. Scientific evidenceexiststo supportthis theory. However, existing
photontheoryin this areacontainsa paradox.Considerthe magneticfield in
an electromagnetGravity affects the moving electronsthat producethe
magnetidield. However,gravity doesnot affectthe magnetidield itself. For
example, increasingthe strength of the magneticfield producedby an
electromagnetioesnot, all by itself, causethe electromagneto significantly



increaseor decreasén weight. Similarly, gravity affectsthe electronsstored
in a capacitor.However,gravity doesnot affectthe electricfield itself. For
example,increasingthe strengthof the electric field within the capacitor,
does not, all by itself, causethe capacitorto significantly increaseor
decreasan weight. Thus, since the photonis affectedby gravity, but its
constituentelectric and magneticfields are not, by themselvesaffectedby
gravity, it logically follows that at leastone additionalfield mustphysically
exist within the photon that interacts with gravity. Hall Photon Theory
hypothesizeshatthe physicallyreal Star Shinefield(s) directly interactwith
gravity. An importantpoint, however,is that Hall PhotonTheoryallows for
the possible existenceof a physically real anti-photonthat exhibits anti-
gravity. This is becausethe toroidal coil experimentdemonstrateshat the
Star Shinefield hasa non-zerogradientandis associatedvith electricand
magneticphenomenaThe Star Shine field must, therefore,be associated
with a correspondingpositive or negativephysicallyreal Star Shinecharge.
Thereexistsalargenumberof physicallyreal electricallychargedsubatomic
particles that have physically real anti-particles. Therefore, Hall Photon
Theory hypothesizes the existence of Star Shine anti-particles, and Star Shine
fields that pushagainsta star’sgravity field, insteadof beingattractedoy it.
HPT hypothesizeghat a spacecraftvhosedesignallowed its occupantso
create and manipulate Star Shine fields could propel itself by pushing
directly againstthe Earthandthe Sun’sgravity fields, andquickly accelerate
to velocities far greater than the speed of light in free space.

General Considerations Relating to Star Shine Fields

Hall PhotonTheory hypothesizeghat Star Shinefields are capableof
being formedinto various physically real shapeshat have a mathematical
curl of zeroandanon-zeromathematicagradient.HPT hypothesizethatthe
mathematicabquationghat pertainto pure Star Shinefields and Star Shine
chargessharea certainmathematicakimilarity in form with corresponding
equations for electric fields and electric charges. Therefore, HPT
hypothesizeshat Star Shinefields existin both positiveandnegativeforms.
HPT hypothesizeshat the toroidal coil manufacturedvith copperwire and
moving electronscreatesone or more pure Star Shinefields with a positive
sense HPT hypothesizeghe existenceof Star Shine fields with a similar
structureand a negativesense.This paperhighly recommendghat many



variationsof toroidal coils be createdusinga variety of materials andtested
with a variety of moving sub-atomicparticles,in additionto electrons.One
suchtestapparatusfor example might be a toroidal coil manufacturedising
fiber optics and tested using photons as the moving medium. Such an
experimentabpparatushouldbe constructecandtestedfor the existenceof

other types of Star Shine fields.

SinceHPT hypothesizeshat StarShinefields havea non-zerogradientand
have both positive and negative forms, the theory also hypothesizeshe
existenceof physically real positive and negativepolesfor the various Star
Shinefields. Therefore,HPT hypothesizeghe existenceof a new kind of
physicallyreal force in physics.HPT namesthis new kind of force the Star
Shineforce andit would existbetweenmanytwo sub-atomigarticles,eachof
which would be carrying quantized quantities of Star Shine charge.
Therefore HPT hypothesizeshat Star Shinecircuits canbe constructedhat
are mathematicallysimilar to electric circuits. These hypothesizedStart
Shine circuits would use moving subatomicparticlesthat carried the Star
Shine charge, to form moving Star Shine currents. Such hypothesized
circuits could be designedto physically interact with ordinary electric
circuitsto accomplishvariousphysically real tasks.As onesimpleexample,
in the toroidal coil any numberof independensecondaryloops could be
added.The materialthat is physically in-betweenthe toroidal coil windings
andthe secondaryoils doesnot needto be air. The connectingmaterial,for
examplemight possibly be plasticor concrete.In this simple example,the
entire apparatuscould then be used as a high-speed,one-to-manyrelay
switch. Turning on the currentin the toroidal coil could then immediately
activate all of the independent secondary circuits.

Accordingto Hall PhotonTheory,the Star Shinefield(s) is physically real
andhasphysicallyreal dimensions Accordingto this theory, the StarShine
field can both create and destroy the associatedelectromagneticwave
without itself beingdestroyedn the processThe associate@lectromagnetic
wave is a patternof vibrations within the Star Shine field(s). Therefore,
accordingto Hall PhotonTheory, experimentalarrangementsre possible
that would causethe photonto move laterally ( i.e. to jog suddenly)while
still travelingin the forward direction. This is becausehe presenceof the
Star Shinefield allows the photonto apparentlyabsorbits electromagnetic
field and recreateit at a different physical location within the Star Shine



field. UnderHall PhotonTheory,circularly polarizedlight resultswhenthe
Star Shine field is made to revolve as the photon travels. Therefore,
accordingto Hall PhotonTheory,physicallyrealexperimentsanbe devised
which causesinglephotonsto changemanyof their physicalpropertiessuch
as their polarization state, without destroying the photon.



Maxwell’'s 1864 equations may be expressed as follows:
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Definitions:

E is the electric field intensity in volts/meter

Is the total electric charge density in coulombs/ meter

. Isthe free charge density

. Is the bound charge density P

P is the electric polarization in coulombs/meter

B is the magnetic induction in teslas.



J m Jf %%m’ M is the current density due to

the flow of charges in matter, in amperes/meter.

J. is the current density of free charges

P . L :
%T Is the polarization current density

N" M is the equivalent current density in magnetized matter.
M is the magnetization in amperes / meter.
C is the velocity of light, 3 x Zdneters/sec and

A

e, m,)
€, Iisthe permittivity of free space, 8.85 x4 @arad/meter.

[N, is the permeability of free space, 4 x1@enry / meter.

Hall Photon Theory hypothesizesthat Maxwell's equationsneed to be
modified to include the Star Shinefields. After studying the toroidal coil
experiment carefully, Hall Photon Theory hypothesizesthe Maxwell's
equations need to be increased to six in number and modified as follows:
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where S is the Hall Photon Theory Star Shine Field(s).

Hall PhotonTheory hypothesizeghat future modificationsto Maxwell’s
equationsmay be necessaryafter additional physical experimentsare
performed and analyzed.

HPT hypothesizes that a physical force exists between any two Star Shine
charges. HPT hypothesizes that this physical force obeys the following force
law:

SS,
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where F is the force between the two Star Shine charges.

K is the Star Shine force constant.

S and $ are the Star Shine charge strengths.



R is the distance between centers of the two Star Shine charges.

The minus sign is present because HPT hypothesizes that like Star Shine
charges will repel each other, and that different Star Shine charges will
attract each other.



HPT hypothesizes that the Star Shine field strength due to a single Star Shine
charge is defined by the corresponding field formula:
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The same symbol definitions apply.

MODIFICATIONS TO RELATIVISTIC FORMULAS

Photon Theory hypothesizeshat a properly designedspacecraftcan
acceleratan free spaceto velocitiesthat are many times greaterthan the
velocity of light in freespaceThereforeHall, HPT theorizeghatthe existing
formulas that relate to relativity will need to be modified to include
mathematicalterms that contain the Hall Number and the High Velocity
Design Coefficient.

HnNpp: is the Hall Number. It is defined as follows:

Hn,. v/

The Hall Number may take any real positive value.

tht is the High Velocity Design coefficient.

Its precisevalue dependsn the specificdetailsof the spacevenhicle’s
constructionand design.Under HPT, all naturally formed objects,suchas
starsandgalaxies havea high velocity designcoefficientof O, andtherefore,
obey Einstein’s laws of relativity. However, Hall Photon Theory
hypothesizeshat a properlydesignedspacecraftsuchasan ellipsoidal craft
surroundedby a Star shine field, would have a design coefficient that is
much different from 0. HPT hypothesizesthat such a craft could easy
accelerateo velocitiesgreatlyin excessof the velocity of light in free space.



Under HPT, travelerson board such a craft would not experiencea time
dilation, or an increase in mass.

Summary:

Hall PhotonTheorylogically explainsthe failure of the Michelson-Morley
experimentwithout invoking Einstein’stheory of relativity. In addition,Hall
PhotonTheoryhypothesizegquallyfar reachingchangego Maxwell’'s 1864
equationsrelating to electromagnetidisturbances.Hall PhotonTheory is
expectedto lead to revolutionary advancesin physics, astronomy,and
science in general.

Hall PhotonTheorystronglyrecommendshat AmericanAtomic scientists
study carefully the behaviorof toroidal coils and electromagneticevices,
especiallythose constructedusing fiber optics insteadof copperwire, and
usingphotonsor subatomigarticlesotherthanelectronsPossiblesubatomic
particles include mesons, and baryons.

Spacecraftlesignedn accordancevith anunderstandingf thesephysical
laws and Hall PhotonTheory would be capableof taking off from earth,
quickly acceleratingvithin a few hoursto velocitiesgreatetthanthe speedof
light without havingany negativeimpacton the well beingof the occupants.
Suchspacecrafoutin thevastnes®f spacenvould be capableof maintaining
speedgreatlyin excessf the speedof light for long durations.Theywould
be ableto quickly slow downto ordinarysub-lightspeedsandthen,land at
their destination.During the entire processtime would not slow down nor
wouldit flow backwardsTheenergyandfuel requirementsvould not march
off to infinity. Neitherwould the massof the spacecraftmarchoff to infinity.
Suchspacecrafivould have a double hull constructionwith severalsetsof
optical fiber windingsbetweenthe two hulls. Onesetof windingsis usedto
createa uniform surroundingforce field that streamlineghe spacecraftThis
streamliningallows the craft to move smoothly through spaceitself. The
other setsof windings generatethe force fields that are usedto propeland
guidethe craft on its journey. Spacecrafof this type of constructioncould
readily be built and placed into service using today’s technology.



