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Abstract

The EPR problem of correlated behavior between tworigeth photons of same
genesis has led many authors to predict Hidden Variablerigbewhich have not
sufficiently solved the whole problem. Deterministicechanics and variables are
necessary to address the issue of communication betheeolarized photons. The EPR

problem has been addressed classically here. From thedldtinstein’s theory of



relativity from the centripetal force, we show thiag¢ tmass and charge of a photon are
electromagnetic. Hidden variable equations emerge andeibssy’s uncertainty
principle and others are proved. Equation of motion anthy® modulus are given. The
structure of the polarized and unpolarized photons is detednand the various forces
between polarized and unpolarized photons are calculatedlifikage of the forces to
the permittivity and permeability of vacuum is given, iyipg frequencies (cycles or
turns) can be considered to constitute electromagnetiensids. Analysis using
Bernoulli's equation shows polarized photons are comspkes while unpolarized
photons are incompressible. Spin frequencies of polaameldunpolarized photons are
given. Polarized photons are seen to have an intetnattwe similar to material

particles and hence Maxwell's equations arise.

1. INTRODUCTION
Vacuum polarization shows a dynamically generated photon todss proportional to

the frequencys [1]. Laboratory and geophysical observations have givem#ss of the photon

to bem< 4" 10°"'Kg [2, 3] Some laboratory experiments have set the limit for theophot

mass agn< 16~ 10 Kg [4, 5] Photon splitting due to vacuum polarization in an estern

laser field has been achieved, and the initial and fihatons are almost collinear up to nonzero
photon mass [6]Faraday polarization filtering has been used for the &RRpohoton correlations
as a quantum clock to measure traversal times of evamteghotons through magnetorefractive
structures [7]

We begin by considering the unpolarized photon as a padiaeproceed to derive the

mechanics governing its polarization. We consider thentest@ous unification of the magnetic



properties of a point charge moving in a circular path inioum magnetic field, such that the
circular path describes the particle, with the electigmetic properties of the photon. We then
derive Einstein’s energy equation for a relativistic plrtead proceed to show that the mass and
the charge of the photon exist in electromagnetioger

We next consider polarization of a photon. When a photon is pethrihe intensity arriving
at a detector is almost half that of the incidentb@]. This implies that it is not “split” exactly
into half upon polarization. The fraction of the originaduency (or vibrations) that remains, for
example, in the horizontal direction of a vertically paed photon has not been treated by any
author to the best of our knowledge, in the picture that tharipel photon must have a
continuity of states between the vertical and horizaditactions to avoid singularities of states
in the horizontal direction. If the ratio of the origineéduency to what remains after polarization
in the horizontal direction is some constant for every phdtem a simple equation enables us to
jump to all other frequencies in the entire electromagrsgiectrum to analyze any correlated
polarization. We have used the example of a radiating aatand the impulse received in the
radio frequency to make calculations, and together Wwétconstants involved in the calculations,
we have shifted our interests to the optical regimeh®BPR problem. Our model pictures a pair
of photons simultaneously produced by the same source, widgeb been considered to
momentarily interact and move apart with the result thatphotons become perpendicularly
polarized. We prove that the photons pass through eachtotliget polarized and the possible
refractive indices are given. Hidden variable equations ggmand show some polarization
correlation influences have velocity values many tigresater than the speed of light in vacuum.
Correlation equations are given and uncertainty piesiare proved.

The magnetic mechanical force is seen to be conneatetbake’s law and by use of

Newton’s second law of motion, the equation of motion isrgiaed solves for the vibrational



frequency of any point on the entire structure of the rpad and unpolarized photon. The
expression for Young's modulus is given.

Correlation equations are derived again through the wasrent and the wave charge
and degeneracies in wavelength and frequency are evidenteverse structure and the normal
structure of polarized and unpolarized photons is gifére normal structure of the polarized
photons suggests a structure with a polarized nucleus, anutiense is similar to that of atoms.
The unpolarized photon has states condensed on the surfdtcea veircular (spherical)
unpolarized nucleus. The optical regime is considered aalysas shows that in a particular
direction, the polarized photon has wavelengths whichédroptical regime corresponds to one or
two or even more different colours for the same poldr#soton, while a comparison of colours
in the same direction between the two polarized photonsgales different colours. This issue
addresses the EPR problem that the two polarized phetundd correspond to two slightly
different wavelengths (colours). The unpolarized photore@ 4o be of a single colour on all
directions.

Analysis using Bernoulli's equation shows polarized photaes campressible while
unpolarized photons are incompressible. The EPR probleduisssed, that even though there is
no known interaction between two perpendicularly polaripgebtons produced in rapid
succession, no matter their opposite side separations, whbthesame from the source or
different, both photons influence each other in an expeatitoedetermine their polarizations with
a speed that is greater than that of lighin vacuum. The forces necessary for this influenee ha
been calculated and comparison made for gravitationaéddvetween unpolarized photons with
the same initial wavelengths. Rotational dynamics givesghefrequencies of the polarized and
unpolarized photons. Because of the charges and currbetgotarized photons behave as

dielectric materials and hence Maxwell's materialaggpns arise.



We inform the reader that some calculated values argiven in standard form or are
presented in index form. Some paragraphs are typed in @silthey are instrumental for further
equation derivations or are important conclusions. Vectwe represented in bold characters

while scalars are in italics.

2. ELECTROMAGNETIC SOLENOID AND CHARGE, ELECTROMAGNE TIC
MASS OF THE PHOTON AND DERIVATION OF CHANGE OF FREQ UENCY,

Df,, UPON POLARIZATION

2.1. Electromagnetic Solenoid and Charge
Let us consider a photon as a spherical particle i tthireensions, then simplify
our dealings with it by using the two dimensional circuégoresentation of the particle as
in Fig. 1. We call this the larger particle. We consider everyfpon the circumference of
the circle as the smaller particle which is represkfitye the electromagnetic vacuum

relation (state) f/ =c where f is the frequency,/ is the wavelength and
€c=2998 10°m/s is the speed of light in vacuum. We consider thetaintaneous
unification of the electromagnetic properties; thagnetic fieldB,, the electric fieldg, ,

and the velocityc, with the magnetic propertie3,, magnetic force=, , and the velocity

v, of a positively charged particle moving in a clesupath in a magnetic field, at an
instant when all these quantities can be repredemtte the same point on the
circumference of the circle, and then consider ndéion of a photon which occurs at

some instant of time, and proceed to analyze thRe &dtrelation between two photons



produced simultaneously from the same source, ass@edetermine the structures of the
unpolarized and the polarized photon. We visudheefrequencies (or turns) in a photon
to be like the turns of a solenoid which point irs@ecific direction (are vectors) and
imagine a photon to be bearing electromagneticnseids carrying electromagnetic
charge. We assume the smaller particle moving encitcular path represents the wave
and all the properties of the wave. Dealing witstamtaneous properties, then, a plane
electromagnetic wave ( smaller particle) travelingn instantaneous x -direction (i.e.

positive) has the instantaneous tangential velagjityinstantaneous electric fieldE,
and instantaneous magnetic flux densityB , , as shown irFFig. 1, where the quantities
E,, B,, and velocityc, are vectors. In the same uniform magnetic fldat the same

instant of time, the right hand rule shows a pesitcharge would experience an

instantaneous magnetic forceF, and would have an instantaneous -direction

tangential velocity - v, . With this definition of a circle, we notice that



Fig. 1 Demonstration of the right handed relations betwé&he instantaneous
quantities: magnetic field3,, the electric fieldE, , velocity of propagationc,, for a
plane electromagnetic wave, and the instantanemd hand rule relationship of

quantitiesB,, magnetic force-, , and tangential velocity, for a positive charge.

We begin by deriving the picture of the equivalerafespatial amplitude and
wavelength. The magnetic vector varies with theesdmaquency as the electric vector.
We deal with the magnetic vector alone and repteen frequency amplitudes and

wavelengths in thex-y plane. Frequency and wavelengths will be preseasedectors

here but when necessary, their scalar magnitudébevused. With reference tég. (1)



andFig. 2(A), a magnetic field whose vibrations are in thez plane and parallel to the

+z-axis, i.e.+B,, has a frequency amplitude parallel to the-axis as+f,,, and a
wavelength+ . perpendicular to the amplitude but parallel to #he-axis. If the
magnetic field has vibrations in the-z plane and parallel to thex-axis, i.e.+B,,
then it has a frequency amplitudd,, and the wavelength i8 ., perpendicular to
the frequency amplitude. Consider one vibrationhwirequency amplitude parallel to
+B,. The wavelength is- .. If we rotate thet B, vibration clockwise by90° about
the z -axis, the vibration is now in thg-z plane and amplitude is still parallel to the
+z -axis. Rotating the vibration again anticlockwise99° about they -axis places the

vibration into thex-y plane, the frequency amplitude becomes paralleixeaxis, and
becomestf,,,, and its wavelength becomes ,;, . Sincef,,, has becomé,,, , then we
see that the new frequency amplitudg, (or f,,,) from + B, matches ,,, as its spatial
amplitude as shown iRig. 2(A), and has a wavelength . . Let this spatial amplitude
of f,,. (or f,,,) matching ,, be , with frequency units™*. Now, if we similarly
rotate the same B, on thex-z plane whose wavelength i#s ., clockwise by90°
about thex -axis, we get+f,, (or £B,) with spatial amplitude ,;, and the wavelength
as+ ... We now have vibrations and wavelengths that mtée x-y plane only. We

notice that any spatial amplitude, for examplg , can be represented as,,, as long as

we keep track of the desired units of measurement.

We now consider the averaging of vibrations of uapped photon in the particle



structure inFig. 2(A), such that the vibrations in the photon occuriimngumerous planes
are averaged in the-y plane as shown, so that the unpolarized photorhalf its

vibrations in thex-axis and the other half in the-axis, with x as the direction of
propagation. We will assume that every vector fesmqy inFig. 2 (A)is made up of two

vector parts, for example, along thkeaxis, f,., =f,,, + f,, etc., where f is the

X !

inherent change in frequency property of the photodl withg,, = 0° whereg, is the

angle between the longitudinally oriented quardjtiethen the dot product

fopx X 2px = Top/ 204 COSQ, = C,, OF generally,f x = f/ cosg, =c, and resembles the

circle of Fig. 2(A)when all directions are considered.

The frequencyf,., can be represented by its spatial amplituge with the units of
frequencys™ in the dot product ,, x ,,, andg, =0°. The cross product for velocity

or spee IS 5p, ey — Iopel opy SING, =C,, where and g, = IS e
( d) iSFom " 2py = Fome apy Si heref,, ® ,. andg, =90° is th

angle between the transversely oriented quantitigbe cross product,, = ., . We

thus have states lkByp, X 5p, =C,, fop,” 2m =-C, andfyp,” (- ,p)=C,. We are

concerned only with the magnitudes of quantitied emmbinations in thex-y plane.
When we observe the velocity direction and wavdlerdjrection for vibrations of a

transverse wave on a rope, we realize thas in the direction of ,,, andc, is in the
direction of ., . Thus we can have the directional sense determined by that of

and write the perpendicular combinations f3s,/,;, sing, =c,. FromFig. 2(A) for



example, the frequency,, has a spatial amplitude, = ,,, and a wavelength

y

opx = apy+ Using Fig. 2(A) and considering three dimensions, then at thet i

contact for a spherical particle, the tangentiddeies arec, , c,, - v, and- v,. Now

z

we rotated+ B, to becomet B, , thusc, ° ¢, andv, ° v, , hence we use, and- v,

instead ofc, and- v, to matchB,, E,, andF, as shown inFig.( 1). Thus we have

y )
rotated the speed, to becomec,. We will thus henceforth work witk, instead ofc,

but keep in mind that, also impliesc,. The products of frequencies and the spatial
amplitudes and wavelengths &g, xp, =C, =fop, " 2px =|- C,|=C, =2998 10°m/s,
which are scalars in three dimensions. We sayttigphoton is in an electromagnetic
state defined byf/ =c at any point along the circumference of the cimfethex-y
plane. This electromagnetic status will be useféwwe determine the normal structure
of the photon.

The right hand rule for the instantaneous quastiti&,, +F , - v, for photon P

and - B,, +F,, +v, for photon Q are shown ifig. 2(A). The photons move in

y
opposite directions along the-axis and are regarded to pass through each other t
polarize.

With this electromagnetic model Bfg 2(A) we realize that if photons with different
frequencies were put together to form concentricles, then according to the relation

f/ =c, the higher the frequency of a photon, the smdler spatial amplitude (or

wavelength) and wavelength would be, and hencsitialer the size of the photon. The
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spatial amplitude (for the frequency amplitude) imversely proportional to the
wavelength. We call this order the normal strudtarder for a photon.

We now consider perpendicular polarization of timtons P and Q simultaneously
(produced by the same source), which are repregsantéig. 2(B) which is in reverse
order to expected size since a higher frequencsepsesented with a higher spatial
amplitude and vise versa so that the spatial angditis as usual directly proportional to
the desired frequency amplitude, but the spatiapliunle does not represent the
wavelength since the product of the spatial amgditu (with unitss™) and their
wavelengths are not equal fé =c. We say that the photons are in polarization stete
reverse order and this reverse order will be useddlculations and representation of the
reverse structure of the polarized photon, but wWerawert to the normal order when we
determine the normal structure of the polarized@hs.

The two photons ifrig. 2(B) are assumed to pass through each other to geizpeola

The y -frequencies in photons P and Q remairf gsandf,,, respectively, but the -

2Qy

frequencies becomg,, for photon P andf,o, + f,)=f,, for photon Q. The outer

envelopes in photons P and Q enclose the frequeiacid give the relevant elliptical

external reverse order shape in two dimensions.

11
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Fig. 2: (A.) Representation of the averageedirection vibrations as$,,,, f,,

and the averagedy -direction vibrations a$,,, , f,,, for a pair of unpolarized particle

photons P and Q respectively, withx as the direction of propagation. The magnitude of
each radius represents the spatial frequency ardplibf the averaged vibration as shown

by the dashed arrow, . All vibrations have equal spatial amplitudes lind&rections as

illustrated by the circular dashed envelope. Theelengths are regarded as equal to the

spatial amplitudes in botk and y -directions, as illustrated by the two waves intpho

P presented for the-direction with each wavelength containing the quantifigs or
f,5,. At the point of contact, the tangential veloate&, c,, - v,, - v, for a spherical

particle in three dimensions are showB) Representation of the reverse shapes of
polarized particle photons P and Q after passingutih each other, polarizing
perpendicularly and scattering. The outer envelogghoton Q encloses portions cut off
from photon P and transferred to photon Q uponraiaon, while the inner envelope
encloses the original averaged frequencies befofaripation. Each arrow from the
centre of the cross represents the averaged mdgrofurequencies on that side.

We make the following assumptions:
(a) each radius iRig. 2(A) represents one wavelength,
(b) frequency changes during polarization occuthmx -direction (in our case), or the
immediate direction in which the photons have mtéon,

(c) just like a photon passes through a Polardtérfto be polarized, two photons P and

13



Q pass through each other and get polarized peiqéady to each other and continue

moving in their original direction of propagatiomhe two photons pass through each
other like two waves on a rope pass through eabkroivhether in constructive or

destructive interference, and continue in theiralidirections after separation.

(d) frequencies (cycles) are analogous to the numbgirns in a solenoid and are taken
as an electromagnetic solenoid containing an eleeignetic charge-like wave.

(e) spatial amplitudes representing the frequenciemnge by the same factor as the
corresponding frequencies during polarization.

(H the mechanical force upon polarization is dable in a similar manner as the

mechanical force experienced when a photon delmeesgy to a medium that absorbs or

reflects.

We consider the instant whénx = f,/, cosg, =c, with g, =0°. At that

instant, the magnitudes of velocitieg =c, = f,/ . The forceF, is directed towards the

. . mu? mc’ . .
centre and is thus the centripetal fofge=""* = / , wherer, is the radius
y y

parallel to the direction of the force, andis the instantaneous point mass associated

with the wave. According t&ig.(2A), we desigrr, = | and we see thdt, @, =F x|

is energy like. We have the mutually perpendicwarelengths: , in the direction of

c, orv, and | in the direction of forcé=, . The velocitiesc, andc, are tangential so

y

that for example, the wavelength, is measured in the direction of . Thus the

wavelengths and , are mutually perpendicular. Using the vector festpyf,

y?
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as a scalar magnitudg, we derive instantaneous Einstein’s equation lierénergy of
the photon as

=m,c? (1),
where h is the Plank’s constant=(663" 10*Js ) andm,_ is the instantaneous point

vector mass. Thus the instantaneous energy flaw tise x -direction and perpendicular

to the direction of the force.

2.2. Electromagnetic Mass of the Photon
We may use the frequency in vector or scalar fonvis.rearrange this derived

Einstein’s equation (1) to form the instantaneoassnn vector form as,

m =—X=\W (2),

where W= %2 =74 10°'Kgs is a constant. Equation (2) states that

the instantaneous mass of any photon is in the \a&adeis electromagnetic, is
directly proportional to the instantaneous electagnetic frequency, and is
different for photons of different frequencies

For example, a photon with frequentifz has an instantaneous electromagnetic
massm>» 74" 10°*Kg at any general point along the circumference aptiaion with
frequency in the orderl0°Hz has an instantaneous electromagnetic mass
m» 74~ 10*Kg at any general point along the circumference. FEinstein’s type

equation (1) and equation (2), we say that polaomais linked with instantaneous

15



change in frequencyDf, , so that the instantaneous change in nfass and the

X ?
instantaneous change in enerBy, are vectors such that

Dm, =W f, 3)
D,=h f,=Dm,ci =W f,.c?
that is,
the instantaneous change in mass (or energy) diadom during a process like
polarization is as a result of the instantaneouarade of frequency of the photon

and is a vector.

We represent the instantaneous chayges the dot product

1 )( ) F Cogylg :g (4)’

y y

where g, =0°. The instantaneous charge is a point containetlirwitlectromagnetic

terms of magnetic force and electric fields, thgsation (4) states that
the instantaneous point charge is in the wave andlectromagnetic, and is the
ratio of the instantaneous magnetic force at a pomnthe electric field at that

same point.

2.3. Derivation of Change of Frequency,f,
We observe that the emission of radio waves atné@naa involves momentary
interaction of the emitted waves with the antennd then scattering of the waves, and
the emitted waves are usually polarized. The ingpudseived at the antenna implies the

polarization process involves a force.
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The mechanical force exerted by waves on a sutfateabsorbs or reflects is
given in order of magnitude by the rate of enefgwfdivided by the wave speed and this
relation holds exactly for electromagnetic wavesnadl [9]. The wave speed in the
direction of propagation is equivalent ¢p, which is a point on the particle structure of
the photon, and from equations (1) and (2), we have

. =hf, =W c? (5),

and mechanical forcd;, given by the rate of energy flow divided by thews speed is

F :%t hf% :%t(V\,fxc). Let us associate to the unpolarized photon agrérit

property related to a force as, Fy:h%t:\/\’fxc% SO that

DF, = y dt h% = %t(foCx) upon polarization.

Let us regard absorption as an inelastic collisidvere momentum is conserved
even though kinetic energy is not conserved. We thgard a reflection of a photon on a
surface as an elastic collision where deformat®rrestored after colliding surfaces
bounce off each other conserving both momentum landtic energy. Correlated
polarization (or correlated deformation) of a photry loss of vibrations of one photon
on the colliding side to another photon, or a gdimibrations by the colliding photon on
the colliding side of a photon which is polarizatdieformable) can too be considered as
an elastic collision if the process is reversibithaut losses.

If the change in frequency,f, , in the x -direction, for example, is due to

X !

polarization, then in the IimiDt® 0, Df, © df, and Dt © dt. Hence for polarization

17



due toDB, and DB, all related toDf, (or Df,) produces the magnetic foré¥, as

- (6).

From equation (6) we have the polarization impudeDt = Dp, given as

Dp, = DF, Dt :Cﬂofx =Wk, Df, =Dmc, ).

x
Equation (7) states that
the impulse (or change in momentum) received &rasult of the change in mass (or
frequency) on the colliding sides.
When an alternating current flows into a transmgitantenna, polarized radio waves

of the same frequency as the alternating current are radiated if thgtleof the aerial
is comparable with the wavelengthof the radiated waves [10}t has been observed

that eachf = 2.998 10°Hz photon emitted by a certain FM antenna gives iingulse

of 66 10 *Ns [5].
We observe that the radiated wave above momeniatédyacts with the antenna and
scatters upon imparting a force on the antennas Tdice is related to the change in

frequencyDf, acquired by the scattered polarized waves andgusguation (7) and

substituting the given values, we have

Df, = DFyDt% = 2985 10°Hz 8),

which is slightly less than the original frequerfgy= 2.998" 10°Hz.

The remaining frequency compondnt is much less than the original component
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f, =2998 10°Hz. Hence the components add up as

f, =f, +Df, (9).

This is Doppler shift in frequency. From equatio(® and (9) the component
f,, =13" 10°Hz. From the ratio of the frequencies we have

f,, =230615,, (10).
If the above ratio is constant for all polarizasoof photons, equation (10) may be used

to switch to and study polarization at any desfrequency in the entire electromagnetic

spectrum oncé,, or f,, is known, andDf, can thus be determined.

3. CORRELATED POLARIZATION OF PHOTONS, HIDDEN VARIA BLE

EQUATIONS AND REFRACTIVE INDEX

3.1.Correlated Polarization of Photons

We will deal with averaged longitudinal electromaga states for photons P and Q

in dot product forms asf,,, x ., =f,o, X 50, =C, , parallel to x -axis, and

fopy X 2y =Faqy X 20, =C,, parallel toy -axis.

Consider now the EPR problem where a physicalesystonsists of atoms in
which a transition occurs from an excited statéhw ground state with the emission of
two photons in rapid succession. The particles nmandy interact and scatter. The
wavelengths of the scattered photons are slightfgrdnt, so they correspond to two

different colors, say red and green, and have to@guty that their polarizations are
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always at right angles: if the red photon is vaitic plane polarized, then the green
photon is horizontally plane polarized or if one+ig5° to the horizontal, the other is at
- 45° and so on [8] Hence the perpendicularly polarized photons haveraelated
behavior. We deduce that

for correlation to occur, some common property mewast and this is exchanged

between the two photons before they scatter, arsd pioperty is the change in

frequency,Df .

Now when a photon is polarized, the intensity angvat the detector is about half of
the original intensity [8]. Intensity is the squaoé the amplitude. If vibrations were
completely cut off in one direction after polaripat, in our case the -direction, then the
intensity should be exactly half, but since itliglgly more than half, it implies that some
amplitude remains in th& -direction after polarization. We deduce that

the two photons momentarily exist as a pair inribatral state as shown in Fig.
2(A), but scatter upon polarization such that aretation in their polarizations

exists as a result of the shardd, in the x -direction as shown in reverse

structure in Fig. 2(B), with photon P becoming ieally polarized and photon Q
horizontally polarized. Since in the polarizatiomopess almost all of the -
vibrations of photon P are cut off ( not all is aft as little frequency still remains

in the x -direction asf,,, ) by Df, so that it is vertically polarized, by law of
conservation of energy (frequency), tBis is transferred to photon Q, and the

X -vibrations, f ., , in photon Q add up in phase wif, overwhelming the

20



density of its vertical vibrations so that photorb@omes horizontally polarized.
This is a process equivalent to charging a photath \& vertical charge or a
horizontal charge by causing either a vibration$icency on one side (“splitting
it"), as in the vertically polarized photon P, oagsing the photon to have an
excess of vibrations on one side and hence hoaltgmolarized as photon Q.
This polarization is also analogous to chargingriggative or positive charges in
electron donor-acceptor cases. We conclude thatumee of this polarization
(charging), attraction or “drawing in”[10] of the correct polarized waves should
occur at an aerial receiver dipole wire for radicawes where the electric field is
able to drive a stronger current along the wiretlie aerial dipole is properly
aligned along the polarization direction of the sy Polarization correlated
photons too must therefore possess some propertgrog of attraction which
when disturbed like during a polarization measuratn@ne photon acts as a
receiver dipole while the other as the transmittdéran effect or information
(disturbance wave) about the disturbance to thandtion correlation.
We next examine polarization of light by a Caladtgstal. All the light incident

on it goes through, and the light is divided int@mtcomponents whose polarizations are

parallel and perpendicular to a particular diretiimthe Calcite crystal. Even though the

wavelength of the beam going straight throughlile shorter than that of the other, the

two light waves emerging from the crystal performdentical number of oscillations

and are therefore “in step” [8], and the lightasimited by a second Calcite crystal set in

the opposite direction.
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If the light incident onto the Calcite crystal daa considered as twin photons that
interact and scatter into two perpendicularly poét (deformed) photons sharim, ,
for example, and propagating through space, theynaan be reunited to form the
original unpolarized photons. These polarizaticans loe regarded as deformations due to
elastic collisions which are restored (or perfeotigycled) upon reunion. We then
conclude that

the perfect reunion implieBf, is not altered (or destroyed) in the paths taken

and it is exchanged (transferred) at the polariaatipoint before the polarized

photons separate, and at the reunion point wherptitgons rejoin.

3.2. Hidden Variable Equations and Refractive Index

In polarized photon P, the-direction frequency reduces tq,, = (f,n, - Df, ), and
the combining electromagnetic wavelength incredses,, :( ey T D 2PX). We have

the electromagnetic point states for photon R,gs< ,, =c, andf,, x ,,, =c,. For

polarized photon Q, the-direction frequency increases ft,, = (f +Dfx), and the

20Qx

wavelength reduces,, =( 2ox - D 2QX). The electromagnetic point states for polarized

photon Q ar€f 5, X 5o, =¢, andf,, % ,o, =c,.
We begin by deducing that photons can be convdrted one to another in the
electromagnetic regimef/ =c (i.e., between themselves without the use of other

material media) through a process that involvesanmadtion steps. We consider in the

unpolarized structure that if photons with diffearéequencies were put together to form
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concentric circles, then the higher the frequenty @hoton, the smaller the spatial
amplitude and wavelength would be, and hence tralanthe size of the photon, and
vice versa. We then consider how a photon woulchgbdetween electromagnetic states

in the x-direction in a polarization process from, sy, x ., =¢, tof,, X .., =C,,

where ., = .., + s From polarized photon P &ig. 2(B), we see that,,, is an

inherent property of photon P such that by equatenf.., =f,., +Df,, thus, for

calculation purpose, we can by induction squeerepiintf,, into the unpolarized
photon and form the reverse structure of polar@ledton P whereby the expected large

size photon due to its large wavelength and smedjulencyf,,, has been squeezed into
the smaller size photon with frequenicy, and smaller wavelength,,, . If we divide
equation (9) byf .., the relative amplitudes add up 280615=1+ 229615 which are

related to the wavelengths,, = ,., +D ., with scalar magnitudes,,, = 230615m,

/ o =1Im, D/ =229615m. However ,, has spatial dimensions much larger than
those off ..., whose wavelength or spatial amplitude ig,, so in the reversed structure
we remember théft,,, is still tied to ,,, even though the frequency spatial amplitude is
less than ,,,. This gives us the picture that if further changesurred in they -
direction with the elimination obf, such thaf,, =f,, + f , then the remaining,,,

and f,;, would expand from their squeezed states, and eechld pick up its

corresponding ,,, and ., respectively and form the circular electromagnetic

structures defined on the and y -axes byf,, x . =c,  and f, x, =c,
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respectively, in accordance kag. 2(A) Similarly, f,., is an extended state in polarized

30Qx

photon Q and only with further polarization to rerac>f, would f,, contract and pick

30Qx

its electromagnetic wavelength,,, =0.50Im as shown in equation (11) and become

entirely electromagnetic.

We now seek an operation for a polarization cotigiaevent which avoids
singularities in frequencies in some directions axantains continuity of frequencies in
both x and y -directions. This event leaves the and y -direction frequencies as
=f,, +Df,, andf

fip =fap - Df, andf,,, respectively, and respectively for

3Qx 2Qx X 2Qy
both polarized photons P and Q.

We first work in the radio frequency and considerlapzation whereby two
simultaneously produced photons momentarily inteaad scatter upon polarization. We
will later shift our interest to optical frequensi@and consider the EPR situation. For

convenience, we will use the longitudinal form afuations where, for example,
froe X 1px = fipy 1 COSG, = fip, 1p =C, SiNCe g, =0°. Longitudinal vector and scalar
forms of products of frequencies and wavelengtht apipear in equations as deemed
necessary. Vector cross products will emerge Esewell. We saw at the beginning that
B, implies alsoB, after rotations. For a solenoid, the magnetialfislin the direction
of the number of turns (or cycles or frequencies)thusB, p n, pu f,,,, and similarly
for B,. We will thus use the frequencies instead of tagmetic fields.

Let us now assume indeed that frequency changés ix- direction. The prevailing

continuity condition for states in photons P and Qvould be
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flPx X 1Px :fZPx X 2Px :fZQx X 2Qx :fSQx X 30Qx = Cx :Ux’ Or’

flPx 1Px — fsz 2Px — fZQx 2Qx = fan 3Qx =C, =U, (11)’
Where, flPx :_fsz - fx ,
3Qx f2Qx + fx
and, 1Px :_ 2Px + 2Px
3Qx T 2Qx 2Qx

Using equation (11), averaged states generateizatian states for photon P by an

Operation SUCh thalt2Px>< 2Px :flPxx 1Px as (flPx+ fx)’( 1Px :f

2Px) 1Px X 1Px ? Or’

(£, % oo~ Fim X - f, % L )=0. It is seen that the states in a polarized photon
are an operation with a mixture of the originatetsand changes due to polarization.
Photon P produces this effect in the -direction while photon Q produces it in
the + x -direction. Now v, is oppositec, , thus Dv, is oppositec, . If we use the
magnitudes only we may represent instantaneougyelan velocity due to polarization

of photon P adwu,,, =Df,/,.,, Du,,, = 5D/ 5., andDu,,, = Df D/, . Inserting the

direction according td-ig. 2(A) and using the scalar magnitudes of quantities, axe h

for photon P
- R(Dfx 1Px - flPxD 2Px DfxD 2Px) =0 (12)-
According toFig. 2(A), the statef,.,/ ., is the incident vacuum point of photon P onto

photon Q but according to equation (12), polaraabf photon P takes place by loss of

Df, so that the end result vacuum poiit, /., behaves as though it were the incident

point. We call it the inductive point since it istrrepresented ikig. 2(A)to the size of
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the interacting photons, except that photons (otghpoints) can be converted from one
electromagnetic state (point) to another. ThusHiy inductive (or inverse since every
lower electromagnetic frequency matches a higheselgagth) order of events the first

term of equation (12) is a polarization by intemipag f,,, with Df, by photon P at the
first surface of contact with photon Q, while tleesnd term is similar to polarization by
refraction at interface, sincé,, remains the same while,, is interchanged witld/ ,,, .
Thus the inductive original vacuum poifit, /-, of photon P enters into photon Q. The
second term wavd,, D/, travels through the interior of photon Q and isident onto
the second surface of photon Q. The third terninis ta polarization by interchange of
f,, With Df, by photon P at second surface of contact withgh@ and carries with it
D/ ,,, inherited at first interface, thus the third teisra polarization upon transmission.

This is proof that photon P actually passes thraquighton Q. Hence, the whole lossless
transmission process involves three terms. We suinentne whole transmission process

of photon P through photon Q as
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polarization

polarization
by
. by
int erchange i
int erchange
of ¢
0
flPX _ /
with 1P
with
DI, D/
at 2Px
. at
first .
int erface
surface
transmission
through )
nroug (refraction )
first
surface

polarization

by

int erchange

of

fl-Px — O
with

Df

X

at (13)
seoond

surface
transmission

through
second
surface

We can determine the values of the wavelengthsiog wequation (11) and obtain

c

o =—% = 230615m,

1Px

f2Px

D 2Px = 1Px

(14).

2o = 229615m

From equations (8), (9) and (13) we see that

Du,,, = Df, , =688386 10°m/s= 229615,
Diypy = 1D 5o = 2.985 10°m/s = 0.996c,, (15).
Du,,, = D, D ,,, = 685401 10°m/s = 22861,

Inserting the direction, the products of componémisquation (14) add up in index form

as
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- %(229615- 0.996- 228619)c, =0m/s (16).

The refractive index is calculated for light as thedocity in vacuum divided by the
velocity in medium. In our model in the radio fremgy, we assume that both photons are
traveling in vacuum and this translates the revacindex to the velocity at a point on
the circumference of the unpolarized photon divibgdhe velocity term in the medium

of refraction, and for polarized photon P the retike index/, is given as

CX

h, =—* =1.004355 (17)

UZ Px

From equation (11), we have for polarized photon fQ, x 5o, =f, X 5o @S

(fzox+Dfx)x( 2Qx D 2Qx):f2Qxx 2Qx * or, (Dfxx 2Qx fzoxxD 2Qx DfoD 2Qx):O'

We denote Duy, =Df,/ o, + Dlyo, = fy0D/ 50+ a@nd Duy,, = Df,D/ o, as the

2Qx
instantaneous changes in velocity due to poladradf photon Q. We have the prevailing
equations in the opposite direction accordingitp 2(A) as

+ )A((Dfx 2Qx fZQxD 20x DfxD 2Qx): 0 (18)-

According toFig. 2(A), the statef,,,/ ., is the incident vacuum point of photon

Q onto photon P and polarization is by gainDbf. The first term of equation (18) is a
polarization by interchangind,,, with Df, by photon Q at the first surface of contact

with photon P, while the second term is similaptdarization by refraction at interface,

since f,,, remains the same while,,, is interchanged witt/ Thus the original

20Qx "

vacuum point f,,,/,,, of photon Q enters into photon P. The second temmwe
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f,oxD/ 20« travels through the interior of photon P and @dent onto the second surface

of photon P. The third term is thus a polarizatmninterchange off,,, with Df, by

20Qx

photon Q at second surface of contact with photandPcarries with iD/ ,, inherited at

first interface, thus the third term is a polari@atupon transmission. This is proof that
photon Q actually passes through photon P. Hemzan athe whole lossless transmission
process involves three terms. We summarize theaemnahsmission process of photon Q

through photon P as

polarization o polarization
polarization
by by
. by .
int erchange ) int erchange
int erchange
of ) of
0
f2Qx / f2Qx _O
. - 2Qx - . -
with b with
Wi
Df, y Df,
at 2 at (19)
first _at seocond
surface int erface surface
transmission transmission
through _ through
nroug (refraction ) J
first second
surface surface

The averaged wavelength values are obtained fraratieo (11) as
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c

sox =~ = 0.501m
fSQx
C
=X =1m 20).
20Qx fZQX ( )
D 2Qx = 2Qx ~ 3Qx =0.499m

Now, f,., = f,q, . From equation (8), (16) and (20) we have

Do, =D, 5o, = 2985 10°m/s=0.996c,
Dt/yo, = f0xD 20x =1.496" 10°m/s=0.49%, (21).
Dt/5o, = Df,D 4o, =1.489 10°m/s=0.497c,
The products of the components in equation (18)ugudith index form as
+%(0.996- 0.499- 0.497)c, =0m/s (22).

The refractive index is the velocity term of thepafarized photon divided by the
velocity term for refraction in the polarized photoand for polarized photon Q the

refractive index,, is given as

ho =—% = 2004 (23)
UZQX

We see that ,,, and D ,,, have dimensions larger than those of the unp@driz
photon P and thus form velocity states outsideptilarized photon P. Further, we see that

s« @and D have dimensions smaller than those of polarizestgghQ and hence

20x
form velocity states within polarized photon Q.

Equations (12) and (18) are correlated throbjhand have units of velocity,
hence the two polarized photons have correlatedwieh These equations can explain

the EPR Hidden Variable theories where communioabetween two perpendicularly
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polarized and correlated photons is greater tharsgieed of light in vacuum, such that
whenever one photon is detected as horizontallgreld on one side of the source, the
other is simultaneously vertically polarized on tbpposite side irrespective of its
distance of separation from the source f8]y disturbance to this correlation in a process
like the determination of the polarization state afy polarized photon activates
correlation waves in form of equations (12) and) (dBose velocities are very high. The
process is instantaneous and this explanationtsetime limit through the velocities.
We see that the velocity (speed) is conservedeipthcess, hence we conclude that
equations (12) and (18) are Hidden Variable velpaibnservation equations or

Hidden Variable Equations

4. CORRELATION EQUATIONS, UNCERTAINTY PRINCIPLES, A NGULAR

MOMENTUM, EQUATION OF MOTION AND YOUNG’S MODULUS

4.1. Correlation Equations
Choosing equation (12) for photon P and ignorimg direction, we factorize this

equation and obtaidf ( - D ,p,)= fip,D ,p, and Df, ;o =D ,p (. +Df ). We
obtain the correlation equations

Df, oo = f1p D ,p = 0.996C, (24),
and,

Df, 1o = fop D, = 229615, (25),

whereby,
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Df D 2Px

= —=%X=229615
flPx 2Px (26)
Df, _Doe _ 906
f2Px 1Px

Equation (24) states that if,,, and D ,,, are correlated then, ,,, propagates with
frequencyDf, while D ., propagates with frequendy,,, and equation (25) states that
if ., andD ,,, are correlated then,,, propagates with frequendyf, while D ,,,

propagates with frequendy, .
For photon Q we choose the analogous oppositetidine equation (18) and

ignoring the direction, we factorize the equatioh Dix( sox - D 2QX)= fooxD 20« @nd

Ijx 20Qx = D 2Qx(f2Qx + Ijx)’ Or’

Df, s0x = faouD 20x = 0.49%, (27),
and,

Ijx 2Qx = fC%QXD 2Qx = 099&:)( (28)1
whereby,

D
?X = — 2 =0.996
I;Qx 3Qx (29)
x = — 2% =0.499
fSQx 2Qx

Equations (27) states that if,,, andD ,,, are correlated then,,,, propagates with
frequencyDf, while D ,,, propagates with frequendy,, , and equation (28) states that

if o andD are correlated then,,, propagates with frequendyf, while D ,,

20Qx
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propagates with frequendy,,, . Equations (24) to (29) are the correlation equmsti

linking Df,, =Df,, =Df, in polarized photons P and Q.

4.2. Uncertainty Principles

We have seen that the impulds DX (or change in momentum) cannot be

calculated from change in velocity sinceis constant. Rather it is change in the
electromagnetic mass (or frequency) that accowmtghé impulse. From equation (7) we
can determine this impulse as,

DF, Dt =Dm,c, =We, f, (30),
From equation (30) we see thgDf, has the dimensions of acceleratiap, of a photon,
hence in the radio frequency,

a, =c, f, =8946" 10°m/s’ (31),
that is,

the accelerationa, , of a photon depends on change in frequebicy.

From equation (30),

DF, Dt = Wa, (32).
From equation (3) the scalar energy of a phatenhf can be used to determine the

change in vector enerdy , asD , =h f . From equation (7) we then see that
o -
DF,Dt “/4 =h (33)

Now Df, =2.985 10°Hz, andf,, =2998 10°Hz, hencedf, »f,, . We rotatedt B,
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to be in thex-y plane thusdf, = df, » f,.,. The spatial amplitude df,, is equivalent

to ,.,, hence

X = X » X » X = = (34).

X f2Px f2Pz

Now DF, is perpendicular to ,,, . We thus haveDF Dt ,,, =DF Dt/,;,sing,
meaning the vertical force can be inclined at agleg, to the horizontal axis, for

example, a¥5’ . Forg, =90°, equation (33) can thus be written in three dinersas
the cross product
DF,Dt" 5, »h, (35).
Equation (35) has the product of an impulsive faand a length which results to an
impulsive energy. Hence we see that
Plank’s constant, is an impulsive energy and is a vector.
Now, the impulse received by photons P and Q upalarigzation is the same in

magnitude but opposite in direction and is relat@dhe mechanical forceDF,. The

force DF, is the product of mass and acceleration, iBf =Dm,a where

xSy

m, =W, is the averaged initial mass in tRedirection andDm =W0, is the change
in mass. With the help of equations (3) and (3&) thange in the forcd), is given
from as

DF, =Dm,a, =W0,a, =W, (Df,)* » 198" 10*N (36).

The first expression of equation (36) is the Nevetaecond law of motion. We can
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consider the flow of energy direction to be deteei by the direction of just as we
saw that the direction of is determined by the direction df, thus in our two
dimensions, the enerdy , is related to ,,,. We can thus use,,, instead of ,,, in
equation (35). Thus in two dimensions, equatior) &somes

DF ’ 2P><Dt » hx (37)

y
From equation (37), we have the change in enerdy as- DF, ~  ,,, (we may useD
or D ,), hence
D ,Dt»h, (38).
This is the usual uncertainty relation in the measwent of time and energy. Since from
equation (3)D , =hDf, . The energy transferred in the polarization predashe radio
frequency is thus

D, =h f, =DF,~

y

oy » 198 107 (39).
Substituting the expressiob , = hDf, into equation (38) it is seen thatf Dt » h, .

With h=h, in magnitude, we havex »}{)f . This spells three facts, one; tHat, is

the periodic time, and twoc!fXAt in equation (6) is always negative since it isaet f

X
that as the frequency increases, the periodic tedaces and vice versa, and three, since
df,

it is always negative theF, and Dp, are negative always. With these
X

deductions, we see that in scalar and vector ferensan write,
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Dt » i
ux
(40),

1
(t)»—
(t)»

X
which is the unavoidable wave theory uncertainty esror in frequency for a

measurement of finite time duratidit [11]. Thus we have

- Sho L oo (of )P = - (O 00 ) = - (OF,

1 1 1 (41)

o)  (eon) (o)

which is the source of the negative sign in thedoEquation (38) can thus be written in

scalar and vector forms as

D xDt, »-(h

X X » ( X) (42)
D,Dt»(h,)

The scalar form says that the flow of energy dupdlarization is in the direction of,

which is oppositec,. Again we see that assigning direction to changetsme makes

vector quantities into scalar quantities. We themrefconclude here that this polarization

has taken place in a time interval

Dt =|Dt,|= 335" 10°s (43).
From equation (40), and equation (3), it can bduded thatDm, » - %t ,and

in scalar and vector forms as

Dm >Dt, » - (W, )=- 74" 105 Kgs

44).
Dm Dt »( )= 74" 10%Kgs 49
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This is theusualuncertainty relation in the measurement of masdgréguency, or
energy) and time.
The averaged mass can thus, for example, be wiittgzalar and vector forms as

me = X >¢ 2Px

45).

me = fo 2Px ( )
From equations (36) and (41) we have
_ 2

DFy - xCx(Dfx) (46),

meaning that the vector property of the fofdg, is associated with the vector constant

.- This force can take several forms depending suweisat hand. It can be a restoring
force for a squeezed (or deformed) spatial ammit(ad frequency), a centrifugal force
directed away from the centre of a spiral propagatvave, a magnetic mechanical force,
or an attractive force between the polarized photdang their direction of propagation,

or can generate a torque that causes the phospirt@bout some axis.

4.3. Angular Momentum

We may useDt, or - Dt, for time. The force directioF, determines the impulse

direction Dp, . Thus we may have the impulse @8, Dt = Dp, or - DF DX, =- Dp, .

Since we have not assigned any specific orderemidly quantities appear in an equation,

we can express equation (35) in three dimensiaosi¢in scalar and vector time as

Pz Dpy » - (hx)
Pz (' Dpy)» (hx

)’ (orxh, in three dimensions) (47).
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This is Heisenberg’'s Uncertainty Principles,” p, »th, » th, where

Ds, = % o C » Cx = = Is the uncertainty in position (wavelength)
z sz Dfx f2Pz 2Pz 2Px
asf, =f, »Df ,and p, =DF Dt is uncertainty in momentum.

The length ., is perpendicular t®F, , hence equation (35) has the product of a

force and a perpendicular length which implies theming effect of a torque. The
resulting equation (47) is therefore a moment ofmmotum which is the angular
momentum. The angular momentuim=1 , (wherel is the moment of inertia and

is the rotational frequency), is a fundamental gityam molecules. From equations (35)

and (47), the polarized photons rotate (spin) aboaik -axis andL , is given as,

+ "D
L, :i(l X):i(hx):i(h") » ( 2Pz py) (48),
2p 2p
where,| = m;r,, m; =m_andm, are the electromagnetic massgssr, andr,

are the distances from the centre of mass to tisepéxotation, anch, = 1.055" 10 **Js.

4.4. Equation of Motion
We saw at the beginning thBt, implies alsoB,. For a solenoid, the magnetic
field is in the direction of the number of turnsr (oycles or frequenciesyy, thus
B, un pf,, and similarly forB,. If the vibrations in a photon can be regarded as
turns of a solenoid carrying an electromagneticenirdue to an electromagnetic charge,

then the magnetic fiel, due to the electromagnetic solenoidis = mn.i,, wheren,
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is the number of frequencies (cycles) in a unigtarfacing thex -direction, andi, is the
instantaneous electromagnetic current in the csol® has instantaneous direction just
like velocity v, has instantaneous direction, anej =4p” 10'Vs/Am is the
permeability of vacuum. Frorkig. 2(A), a unit length implies one wavelength, then
n,=1 as every arrow from the centre represents one le@gth or cycle. An
unpolarized photon can be regarded as unchargedaprocess of polarization we can
regard a positive chargg, as the instantaneous electromagnetic currentrpguéncy
(cycle) point, (unitsAs), characterized at an instantaneous point by #glac, which is

oppositec, . Upon polarization, the change in the instantaseowrrent is given as

Di, :d%x :Dq%)tx' We have seen in equation (40) thit » - }/Dfx . Thus

DI, =-(Dg,Df,). We then haveDB, =-(mDi )=-[mDaq,(Df,)] . We know that

f,° f, thus DB, p Df, . Similarly, B, pf,,,, or f, . We therefore use the

X z

frequencies instead of the magnetic fields.
By Hooke’s law, restoring force for the squeezedfqdned) frequency state can

from equations (41) and (46) be written as

OF, ==, (0F,)" =<K, (O, ) =K, S =K, £8 (49),
whereK , = ¢, = 222" 10“Kgm is some spring constant,¢= df, G =" (Df, ) is

the extension (or deformation). From equation (3%}, = Dm,a, by Newton's second

law of motion. Combining Newton’s law and Hookedsvlwe have
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- Kxfx(:Drnxay :Cx(mx)><Dfx) (50)’
where a, =c,Df, =c,df, . The active mass (or mass deficiency) that cadiese

changes to occur in the-direction isDm, =W, Df, . We havedt, =Dt, =- %f :
Substituting these values in equation (50) we l§et=K, =W, c, . Thus we can

represent the spring constant in scalar and véators as

K,=W.
X XX (51)
K X = X >CX = WXCX = XCX
We can transform the acceleration as

_ _ df, /' _ _ 3d2fy _
a, =c,Df, =c,It At—chth(t—cx(Dt) (2 Where f¢=- }(dt) ¢ and
-Dt, =Dt in magnitude. The mass-spring equation of motios i
sd%f ¢ . . .
Dmxcx(Dt) %{2 +K,f¢=0. We can insert the angular frequency directly into
the equation of motion by acknowledging that evefy has a2p contribution so

thatD , =2p(Df,) and usingdt = - dt, :}(/jf , so that Hooke's law in equation

(49) becomes

Fy:-4p2Kx(Dfx)2:-Kx(D x)2:4p2Kx%:-Kxfx¢ (52),

X

where f¢=-(D )? =4p29x/ =_4p2(Df )2 is the angular extension. We use
X X dtx X

the identites Dt=-Dt, Dt%p:- }éprx =- }/D ) and
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fe=-(D ,) =-40%( 4p/Dt , such that

Dtx)z/ _ _ Dty _ o
4" %D X)Z_%x‘t’ so that 8,03_%D )3. The mass-spring

X

equation of motion becomes

2
pm,c, (D¢, )¢ f% +K, 1420 (53),

whereDm_ = 20W (Df )=W, (D ). The solution to equation (53) is
fe=fesin(D , %, +7), (54),

wheref is the phase angle ani{ is the initial amplitude. Differentiating equati¢s4)

2
twice with respect to time, , we haved %2 =-(D )’ f ¢ Substituting the values of

d?fe _ - b Y - Dty =
dti’Dmx—Wx(D ) £8=-(0 ), K, =K, =W, and BPS_%D

X

into equation (53) we haveK (D ,)*-K, (D ,)?=0 . Putting the value

2
d %2 =-(D )’ f¢into equation (53) withDt® transformed to angular terms as

D> © Dtéo }/D s, DM, = WX(D X), and solving forD _, we have

X

_ KD L) _
D, = oo = 2p(Df, ) (55).
Thus
D ,
X =Df =2985 10°Hz (56).
2p
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This Df, (or Df, ) is the x or z -direction point deficiency in instantaneous
vibrational frequency of reverse polarized photodlRus thex-direction is left with a
point instantaneous vibrational frequency given bgquation (9) as

fo =f,p - Df, =1.3" 10°Hz. We can draw a circular surface with radius wtigcthe

spatial amplitude ,,, = 434" 10°m of f,,, given in equation (65) and shown Fig.
3(A). However, for all ellipses, two consecutive poialsng the circumference represent
different frequencies as the spatial amplitudesddferent in the various directions along

the ellipse. ThisDf, (or Df,) adds up withf,,, in polarized photon Q according to
equation (11) making up,,, (or f,,) as the instantaneous vibrational frequency of the

point represented by the spatial amplitudefgf which isr,, =1.966m given in

1Qx
equation (68) and shown iRig. 4(A) In the normal structurd,,, is the real point

vibrational frequency on the -axis in polarized photon P, whilg,,, is the point

vibrational frequency on thg-axis for polarized photon P. This picture is claarshown
on Figs. 5(A) and (B).Hence, all points on a polarized structure (edigoor other
structures) represent the point instantaneous tolma frequency of that pointin a
similar manner, all points on an unpolarized stieet(circles or spheres) represent the point
instantaneous vibrational frequency of that point.

The same results for angular frequency can beearrat without using angular

terms for f( if, for example, we write K¢=4 °K_ in the equation

sd%f¢ _ . . _ _
P, +K ¢ e=0, with the solutionf(=f{sin(D , % +7), where

dt?
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f ¢=-(Df, )?, with Dm =W, Df and identitiesDt, = - , (DL, ) =- 2, SO
g g ux (Dfx)

that (Dt, )° :%Dfx)g.

We see in the reverse structure that the point hesiency Dm, is proportional to
the point vibrational frequench, . If within the polarized photon P Fig. 3(B)we have

interior states represented by lower magnituddeegliency states, then these vibrational
frequencies of such interior states are formedtduggher and higher mass deficiencies

as we move towards the core of polarized photdn e reverse structure of polarized
photon Q inFigs. 4(A) and (B)Df, gets larger towards the outside. This picture will
become clear when in section 6.1 and 6.3 we disttiessseverse structures of polarized
and unpolarized photons. These larger and larges maficiencies in polarized photon P
are proportional to higher and highef,, values where =1, 2, 3, etc. Near the core,
this mass deficiencyom, tends to the originak -direction massn, as the frequency
Df, tends tof,., i.e. Dm ® m, as Df, ® f,, . Thus the reverse or z -direction

vibrational frequencies of the core of polarizedtoim P is

x =f_ =2998 10°Hz (57).
zp 2Px

Since Df, values are very close these vibrational frequendegm the interior

continuum “intranuum” in polarized photon P while forms an exterior continuum
“extranuum” in polarized photon Q. Hence we coneltitat

in the reverse structure, the frequency of any tpaiang an ellipse represents the
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vibrational frequency of that point. The closelyaspd Df , vibrational states near
the core of reverse polarized photon P form thetrdanuum” while Df,, adds up

with f,, to form anf,,, “extranuum” in reverse polarized photon Q.

30Qx
4.5. Young’s Modulus

From the reverse structure, we know th¥{ implies alsoDf,. In the normal
structure ofFig. 5(A) f,,, has a spatial amplitudé,,, =230615m. Now /,,, =/,

since the magnitude$,, = f,,,. An area in thex-z plane is thus given as the product

ol o] 1, =Pl%,. The force per unit area is the pressure or @stiée can write the

strain with magnitudes of vectors Qg% . The forceDF, is always negative hence
2Px

nucleus Young's modulu¥, is negative. Using the magnitudes of quantitieshasee

DF, /pl?
Y, =M =119 10N/ m? (58).
Dfx/fZPx
Since the ratioDf X wherei =1, 2, 3, etc. gets larger and larger outwards frben t

2Px

core of polarized photon P, the Young’s modulus detver and lower outwards in the

“extranuum”. The same case applies to polarizedgh@.

5. WAVE CURRENT, WAVE CHARGE, DEGENERACY AND CHARGE S

5.1. Wave Current and Wave Charge
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We have seen thaB, implies alsoB,. From section 4.4, for a solenoid,
B, un pf, and all point in the same direction, whergis the number of turns or
frequency (cycles) in a unit length facing tkedirection, and similarly foB,. For

convenience with directions of force experiencedabpositive particle in a magnetic

field and the velocity, we will us®, and n,, since thex -direction represents the

X !

direction of propagation containing, andv,, and is the direction of polarization so that

an instantaneouB, = mn,i,, wherei, is the instant wave current in the cycle, and

X !

n, =1 since the model of our unit length filg. 2(A) represents one wavelength. This

one wavelength contains the quantity, =2.998 10°Hz. We have also seen that

D, :d% :Dq%)t , where dq, ° Dg, is the instantaneous wave charge upon

polarization and thatDt, » - }/Df . Thus Di, =-(Dg,Df,) . Thus we have

DB, =-(mDi,)=-[mDq,(Df,)] or

DB
Z=- Df 59).
0. (mDf,) (59)

The magnetic force on the wave charge can be writeDF, = q,(B,” Dv,), and is

born due to DB, and emergence ofDu, . In magnitude form we write

DF, = Dq, (DB, " Dv,)=Dq,(DB,Du,)sing, . We are considering the case where
g, =90° henceDF, = DqX(DBZDuX). We can still represent the force as a vector when

we use the scalar magnitud®u, instead of the vector formDv, , thus
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DB,Dg, = (60).

Multiplying equation (59) and (60) we gf®B,)’ =" |7, (DfX)(DFV%U . We have seen

that in scalar and vector forms and that the fdoEg is always negative. Thus from

equation (46) DF, = - ,c. (o, )?), hence we have

DBZ :\/ x”Z)Cx(I]:x)3 (61)
Du

Dividing equation (60) by equation (59) and insegtthe expressiodB, = nqux(Dfx),

we have
Dg, =[xt (62).

Now DI, = Dq,Df, hence the electromagnetic current associated Bgthcan thus be

calculated as

3
D' - XCX(DfX)

63).
X mDu, (63)

In the electromagnetic solenoid, waves (or turme)spirals. The wave charge thus
has a radial acceleration. The force is always theg#hus we have a centrifugal force
rather than a centripetal force. The accelerathurs tis outward from the center. The

magnetic force provides a centrifugal force herd§ =-DF, where subscriptr

denotes radial. The mass associated with the rémgaipart of the solenoid after
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X

o . M, (DU, )?
polarization of photon P isn,, =W.f, . , thus DF, =DB,Dq,Du, = el x)/
from which we have = mlPXD%BZDqX . Inserting the expressions for,,,, DB, and

f o (DU, )

Dg, we haver = 1Px Let Du, be represented by the values

C)((UX)2 .
Du,, =22961%, , Du,, =0.996, , Du,, =22861%, . From equation (16), the
velocity is conserved abBu,,, = Du,,, + Du,,, =constant. This implies is conserved.

SquaringDu,,, we have

r - flPX (DUlPX )2 - flPX{(DUlPX )2 + 2(DU2PXDU3PX) + (DUSPX )2} (64)
7o) c.(Df, )

2
If Mopy = flPx(DUZPx%(Df )2 , M apy = 2f1Px(DUszDUaF% (Df )2 and

2
. :flpx(DUSPx) . (Df )2 , then we writer,,, =1, +r, +1,5,. The lengths can be
X X

expressed in vector form by substituting in thevaht values. We find that

1o, = 230615m
Mopy = 4347 10°m
[ 3oy =1.991M

lpy = 22862m

(65).

Now, r,, =r,, sincex B, has been rotated such that both spatial amplitosh.
In the neutral photon P, the frequerfcy, can be mapped onto a spatial amplitudénof
that is,f,,, ® Im. In direct proportion therefore the frequerigy, maps to a spatial

amplitude ad,, ® 434" 10°m in the reversed structure Big. 2(B) If we then regard
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Fipy = Fopy T 1ap T1ap, @S the sum of spatial amplitudes, then we see theatspatial

amplitude is conserved. We see also thal,, =l , oy »rsp% and

D, = r3p% +r,, , hence all operational wavelengths in equation) (&te

represented in spatial amplitudes. By observingettternal shape of polarized photon P
in Fig. 2(B), we realize that the extra length,, is the resultant spatial amplitude in the
x -direction, hence the spatial amplitudes within gohoP combine destructively as if
f,», Were connected really to its electromagnetic apatimplitude or wavelength
1px = I'1px- As we saw in section 3.2 with hidden variables plolarized photon P has

behaved as if it has undergone operations from abstates which are a mixture of the
original states and changes due to polarizatiomat also behaved as if the original
unpolarized photons were concentric circles withvetengths as high as,,, =r,,, in

accordance with the normal structural moddFigf 2(A). This destructive combination of

spatial amplitudes is expressed as

Fopy = Fipy = Tapy = Tapy = 4347 10°m (66).
Thus the resultant spatial amplitudg,, gives the preferredx -direction spatial
amplitude for external shape of reverse polariZeaktgn P as shown iRig. 2(B). Hence
only one primary state remains within the dimensiohoriginal unpolarized photon P in
the x -direction. The other primary states in the pokdizphoton are wavelengths

propagating in space since the spatial amplitudevéfength) dimensions,,, r,,, and

Iy are greater than the dimensions of unpolarizedoph. We remember that, =r,,
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in three dimensions sinceB, was rotated such that the spatial amplitudematches

the spatial amplitude,, . Thus comparing the magnitudes of the verticajdency, f,;, ,

and the horizontal frequency,, , the overall external reverse particle shape t#rped
photon P is a vertical rod (or stick).

In a similar manner,, is conserved and determined after inserting tleaet
=f

mass m,, =W,f., , where f 2o TDf, =5983 10°Hz , of solenoid after

30Qx
polarization, Du,,, = 0.996€c,, Du,,, = 0.49%, , Duy, = 0.497c,, where these velocities

are conserved in equation (18) @8, = D/,, + Dusg, . Thus

_ f 3Qx (DUlQX )2 _ f 30Qx {(DUZQX )2 + 2(DU2QX DUSQX) + (DUSQX )2}

Fo0 = = (67),
Q C, (Dfx)2 Cx (I:]:x)2
2
where we haver,,, = Foox (DUZQX%(Df Y Maox = Hson (DUZQXDUSQX% (ot ) and
2
F aox :ngx(DUSQx%(u ¥ SO thatr,o, =T, + T30 *Ta0x- INSErting the usual values
we have,
Mox =1.996m
lox = 0.50Im
2Q (68).
Mo = 0.998M
lox = 0.497m

4Qx
Now, the acquired,, =r, as+B, can be considered to be rotated such that these
spatial amplitudes match each other. Again, wefdaealirect proportion the frequencies

matching the spatial amplitudes such thdtjf ® 1m, thenf,,, ® 1.996m. The spatial

3Qx
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amplitude IS thus conserved and =T : hence

3Qx

r X
r3 3Q4+r4ox . . .
D o« = Q% » o » 5 The spatial amplitude picture fully

represents the wavelengths picture of equation @yl pbserving the external shape and

structure of polarized photon Q Fig. 2(B), we realize that the extra length,, is the

resultant spatial amplitude in the-direction. The spatial amplitudes within reverse
polarized photon Q combine constructively as

Mox = Faox T agx T Taox =1.996m (69).

1Qx 4Qx

Thus the resultant spatial amplitudg,, gives the preferredx -direction spatial

amplitude for the preferred external shape of mveolarized photon Q as showrFig.

2(B). We remember that,, =r, in three dimensions sinceB, is rotated such that the
spatial amplitude,, matches the spatial amplitudg, . Thus comparing the magnitudes

of the vertical frequencyf,,, , and the horizontal frequenciet,,, = f the overall

3Qz
external three dimensional reverse particle shdpeolarized photon Q is an elliptical

disc, hence photon Q is elliptically polarized.

5.2. Degeneracy
Since the wavelengths for equation (11) are fulgpresented by spatial
amplitudes, then the frequency combinations of Bos (12) and (18) follow. We thus
use correlation equations featuring the new pd#on wavelengths in space. By

correlation equation (240, x ., =f,, XD .., Which states that ,, propagates in

X
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space with frequencpf, and D .., iS propagating in space with frequerigy,, and

from equation (25)Df, x ., =f,., XD ,,, Which states that that,, andD ,,, are

propagating in space with almost equal frequenéds and f,., respectively. This
means that the stafef, has a degeneracy in wavelength in space sincepiagates with

wavelengths ., and ., , while D ,,, has a degeneracy in frequency in space as it

propagates with f,,, and f,,, . Now o =r, ., .n »r3p% , and

D = rSP% +r1,45- Correlation equations (24) and (25) in space imeco

r r
I:xx X :;X = flPx X % + r4Px = Ogga:x (70)!
r
Df, 3o, = fp, X 32P +r,p, = 229615, (72).

The second terms in equations (70) and (71) arerdggcies in the wavelength ., in

space. Thus the degeneracy of,,, in space, makes bo{ﬁp% andr,,, degenerate in

frequencyf,,, andf,,,. These space wavelengths thus have velocities

Du,e =Df, >rp, = 229615,

r r r
Duyp =1op, X egx » Df, x egx =fp ¥ % +Ie, = 0.996C, (72).
Du,p =15, X 4p = 22861,

These results of equation (72) are the exact stdtequation (15) and add up according

to equation (16), thus wittby,, =Du,,, , Du,, =Du,,, , and Du,, =Du,,, the

conservation equation in space is as usual, ,
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DUer = DUSrP + DU4rP (73).
Similarly for photon Q, we use correlation equati@T7), Df, x ;o =f.0, XD 0y,
and equation (28)D, x ,, =55, XD

2o« e see thabf, propagates with wavelengths

2ox @Nd 5., , While f,,, andf,,, both propagate witld ,., . This means that the state

20Qx 30Qx

Df, has a degeneracy in wavelength within the photimgesit propagates with

wavelengths ,,, and ,, , while D ,,, has a degeneracy in frequency within the

: , r
photon as it propagates with, andf,, . We have, ,o = Iy + 30% » I a0y s

r r::}(3%-*_"4QX
sox =Taox s D oo = 30% » o0 » > - Since the spatial amplitude

(wavelength) dimensions are lower than those ot@h®), these correlation states are
. r :
within photon Q. We see thabf, xr,, + 30% » Df, x4, Hence correlation

equations (27) and (28) within the polarized phafbbecome,

r3
Qx

+
DF, xr, #0390 —f x[leoc g f.oox " oee 74

x % Toox 5 s > » Taox Maox ? Taox =V X (74),

r3
Qx
3o F o

Df X 50, = Foox ><—2 » f oo Xaox » Foox X =0.49%, (75).

The terms in equations (74) and (75) are degere=ranithe wavelength ,,, within
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the polarized photon Q. The surfaces representespatal amplitudes,, , r3Q% are

vibrating with frequencie®f , f,,, andf,, .

We observe according to the external shape of seveolarized photon Q that the
resultant amplitude in the -direction isr,,, . The other spatial amplitudes which are
equivalent to the wavelengths feature within thetph because their wavelengths are

shorter tharr,, . We have the velocity states within photon Q as

1Qx

Du. . = Faox  _

Uyq =D, X g+ = 0996,
DU = aox _

USrQ = f2Qx XT = 049&:X (76)
Dtyq =F o0 Xaon = 0.497C,

These results of equation (76) are the exact stdteguation (21) and add up according
to equation (22), thus within photon Q, wiDu,, =Du,,, , Dusyg = Du,,, , and
Du,o = Duy,,, the conservation equation is as usual,
Duyq = DUy + DUy (77).
Thus we see that
most x -direction velocity states of reverse polarized toinoP are in space while
those of reverse polarized photon Q are withingheton. Both photons travel away
from each other in opposite directions and duehe karge space dimensions of
polarized photon P, the velocity states of polatizghoton P must be entering
(penetrating) into photon Q and interacting withetlvelocity states of polarized

photon Q.
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5.3. Charges
Lenz’s law keeps the wave charge velocity in thmesalirection, thus for balance
such that the photon is not deflected from its pggtion path we consider

contributions from+ DB, and- DB, for Dq,, hence equation (62) becomes

1 XCX DfX
D:Ix = _ 2 2\ A7 (78),
2 mDu,
and the electromagnetic current from equation (@Bpe
3
D‘X :E WXCX([XX) (79)
2 mDu,

ReplacingDu, in equation (78) withDv,,, , Du,, and Du,, , of equation (72) and
assigning signs to wave charges in photons P aicgpta the conservation equation (73),
we find

Dg,,, = +437 10%C
Ddsp, =- 664° 107°C (80),
Dq,., =- 438" 10°°C

These wave charges in equation (69) are releasgghite, so net space charge released

by photon P is

Doy = iy + g * U = - 66417 10°°C (81).
This leaves polarized photon P with a net charge- 6641 10'°C . Since thex -
direction states in the unpolarized photon P hasecity v, =c,, the corresponding

charge from equation (78) is
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Dg,, = 663 10°C (82),
hence magnitude of the space charge from polapbeton P is approximately equal to

the charge on the unpolarized polarized photomserting the values oD, , Du,,
and Du,,, of equation (76) into equation (78) and assigrsigns in a reverse manner

according to conservation equation (77), we find,

D, = - 6647 10*°C
Do, = +938° 10°°C (83).
DO, = +94710°C

Since the velocity states of polarized photon Qwaitein the photon because of their
wavelengths being shorter than tkedirection spatial amplitude for the unpolarized
photon Q, then the wave charges of polarized phQare inside polarized photon Q.

The net wave charge released within photon Q is

Ddigx = Dllagy + Dllagx + Dllagy = +1.2147 10°1°C (84).
By induction, we deduce that the net charge lefplooton Q is- 1.214" 10 *C. This is
about twice the charge expected on photon Q inxtubrection if we consider that the

velocity states there have velocity =c,, so thatDu,, = 663" 10'°C. This gives us
the idea that the charge in photon P comes priyniiam the lostDf, and that in photon
Q comes primarily from the existind,,, :(fZQX+DfX)» 2Df, , which are the initial
assumptions according Eog. 2(B).

By this development we see that polarized photormdP Q have a net attractive

polarization force between them. There is a totahiper of the six primary particles
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released , with three coming from each polarizedtgh Hence the wave charges of
polarized photon P are in space while those of@h@ are within the photon. Thus the
wave charges of photon P enter into photon Q atetaot with the wave charges of
photon Q. Thus,
polarization takes place in each photon with rekea$ charged primary particles
(wave charges), into space by photon P and formatib new primary particles
within the polarized photon Q. Each group of primmgarticles from either polarized
photon has affinity for the other and may interadth each other. Since the wave
charges travel towards the other, the wave chamfgshoton P enter into photon Q
and interact with the wave charges of photon Q.
We have used correlation equations (25) and (@7yerive the charge waves.

According to these equations, the frequencies weelareDf, from both polarized

photons, f,,, and f,,, whereby f,,, = f,, . These waves charges or particles meet and

20Qx
pass through each other just like waves travelmggposite directions on a rope meet

and pass through each other. Those from photonléhad have some very long

wavelengths compared to those in photon Q. Welste 1., features in our equations as
if it were still tied tof,,, to form the staté,, x ,,, =c,. If we further have secondary
frequency states lower thdr, , then these low frequencies are attached to wagéis
larger than ,,, which span longer distance, hence we conclude that

if correlations between the photons must be suah ttie photons are interacting,

then these correlations can be experienced at geggt distances from the source

56



and at dimensions far greater than those of thginal unpolarized photon and do

not depend on the distance of each photon fronsoliece, whether photons are at

equal or different distances on either side of sherce, but depend on the length
spanned by the resulting waves upon polarization.
This is the EPR situation [8].

Since the spatial amplitudes are comparable wighwhavelengths, then the wave
charges from polarized photon P that have high dumlgls because of the weaker
magnetic field there but those of polarized phd@bhave low amplitudes because of the
strong magnetic field there. The wave charges t@rjzed photon P get squeezed into the
strong magnetic field of polarized photon Q as thgproach it. Those from polarized
photon Q have smaller amplitudes but expand ireontbaker magnetic field of polarized
photon P as they move outside of polarized photoiil@ two magnetic fields are non
uniform hence a magnetic bottle is formed. Wherhagoup reaches the other polarized
photon it either passes through it and continuethénsame direction as the magnetic
field lines of two bar magnets (current carryindesoids) do when opposite poles are
placed facing each other, or gets reflected badkstanding waves are formed due to this
oscillation. However, reflection is improbable &svould involve momentum transfers

that would alter correlation. Disturbance to cateins induce waves in the form of

equations (12) and (18) waves have velocities mamgs greater tham, or ¢ so
communication between the photons is still poss#tleelocities greater thar . This

answers the EPR situation where a disturbance omereipolarized photon by

measurement of its polarization state as vertiaalses communication that makes the
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other photon to simultaneously register a horizZioptdarization at a velocity grater than

c,, as if the two polarized photons were connected higid shaft. If this rigid shaft can

be regarded as a medium for transfer of informahgreleportation (the movement of
something from one place in space and time to a&nofface in space and time
instantaneously and is a method of communicatiombioing the properties of
telecommunication and transportation), then we thee teleportation has a variety of
speeds. The high speeds involved in polarized misotould help in space exploration
with large spatial amplitude and wavelength photdimsis

teleportation is achievable at various definite egp¢ and space exploration has

direct benefits exploiting the newly created longvalengths and the high speeds

involved in information transfer.

6. REVERSE POLARIZED PARTICLE SHAPES AND STRUCTURES, NORMAL

PARTICLE STRUCTURES AND RESULTANT COLOR

6.1. Reverse Polarized Particle Shapes and Reverse Structures
6.1.1. Reverse Particle Shape and Reverse Structure of Pelhihoton P.
We seek to find the shapes of structured polarjdestons by combining two

perpendicular frequencids,,, f,,, in polarized photon P, anid,, , f,,, in polarized
photon Q. Since the photon is polarizable withgaee factor f, (or f,) in either x

or y -directions respectively, we assume in photon PR tiwa two vibrations have the
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same common factdr,, (or f,; ) so that f, (or f, ) accounts for the phase angle
only. We have from equation (9) the angular fregigsin any direction adding up as,
20, =20k, +200f,, 01, ,,= ,,+D . Time can be used in vector form hence we
have the dot product ,, X = ,, X +7, wheref, is the phase angle and is a scalar. If
angular frequency is parallel to the time axis tHen photon P, the displacement
equations are

X=a,sin .t (85),

y =b,sin( ,t+f,)=b,sin .t (86),
where x and y are displacements ix and y -directions respectivelya,, b, are
maximum amplitudes irx and y -directions respectively. We can use scalar magegu

of quantities and thus it can be shown by elimngati that the path of the resultant

vibration is [12],

x> y? o 2xy -
— - cosf,)=sin“f 87).
aé blg anP ( P) P ( )

This resultant path is in general a Lissajous’riggof an ellipse inclined to the axes of the

coordinates.

If scalar magnituded,,, (or f,,,) can be mapped onto one cycle per second, i.e.
f,py ® 1s*, then f,, =0.004s™* and Df, =0.996s*. Lett be mapped to one second,
e. t®1s , then wt=2c,t»00lp , hence f, =199 , so that
Wyt = Wt + 7, = 20f,,,t =2p . Sincef, =199 » 2p we can take angles which give

similar results, hencé, = ,Qv or 2p . These angles give the resultant equation,
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+

a—xp- bl =0 (88),
This result represents a pair of coincident stidigés inclined to thex-y axes.

Let us consider two perpendicular magnetic fietaswaves traveling in the -direction
with different amplitudes. We know that our unp@ad photons comprise averaged
magnetic fields in thex and y -directions so that upon polarization we have chifd

amplitudes in thex and y -directions. The remaining magnetic field amplitside

photon P are proportional fq,, andf,, . Since the frequencies can be considered as
spatial amplitudes, then we have from equation} 488 (86)f, ° x, f,, ° a,, f, °y,
and f,, °b, , hence we can write the components fas=f, sinwjt and

f, =f,5, sinw,t. The averaged magnetic fields (or B,) vary asB, =B sin ,t,

B, =B{sin ,.t, whereB,* B§. Using the magnitudes of frequencies, the indltimat

angle to the side adjacent to theg -axis can be calculated as [13],

0 1 -1 2 flPx f2Py COSfP :
G- =90° - Etan 7 12 , Wheref, is the phase angle. We have seen that
2py © l1px

f, =0, p or 2p hence for these phase angles we write the incimangle as

2y f
g, =90° - Ltan I =897 (89).
2 f2Py - flPx

Pythagoras theorem can be used to arrive at the szsult by considering frequencies in

one upper quadrant such that
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=89.75 (90).

This resultant coincident line is almost paraltekhe y -axis. We remember that

Df, implies alsoDf,. Thus in three dimensions the spatial amplitudesthanged for
the x and z -directions and there are coincident lines alsah@ y -z plane. The
coincident lines thus form a reversed structurectvhis a rod-like shape in three
dimensions, hence the external shape of the repelaeized photon P is a vertical rod.
Considering contributions from all quadrants, we sammarize the shape and structure

of polarized photon P to be as giverFig. 3(A)if we draw an envelope round to enclose

the end points of ,, andf,., , and this gives the original shape of polarizedtph P in

Fig. 2(B).

6.1.2. Derived Secondary Correlation Equations for the Reversec8ire of Polarized

Photon P.

Now, f, is missing from polarized photon P, but we see

that in they -direction, f, does exist. Alsof,,, does exist and together with, form

the central circle of Fig. 3(A) whose radius (spatial amplitude) is
Fpx =Topy = 4347 10°m. Let us use the magnitudes of frequencies and lemyths

instead of the vectors. We have seen that theaspatplitude is parallel to the frequency

while the wavelength to that frequency is perpandic Therefore, we see théj, is

perpendicularly connected to has wavelengghsand/,,, along they -axis. We also
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see thatf,, has a wavelength,, = 434" 10"°m represented on the-axis by each
horizontal arrow ofig. 3(A) such that each arrow represents from the centre of the
cross. Correlation equations require that evergueecy be matched witbf, or Df ,

where the magnitudeBf, =Df , ry, =1y, and f,, © f, . This makesDf, to be a

degeneracy of states. To keep in step with veavbrptbducts, we can use correlation
spatial amplitudes of the frequencies instead efwavelengths to derive the secondary

correlation equations. One of the combinationsrefidencies and their wavelengths in

magnitude form isf ., r,,, = Df I, = 564" 10°m/s , which can be written as,

y

fipFopx = Df I, = 564 10°m/s (91),
where, Iy, =1, =197 10°m . The other combination IS
fipu/ 20y = DE 15, =0.013 10°m/s, or,

fipy/ 30y = Df 15, =0.013 10°m/s (92),
where, |, =15, =4.355 10°m . The other combination IS
fapyFopyx = DF I3, =0.013 10°m/s, or,

fopyFapy = Df 15, =0.013 10°m/s (93),
where, |, =1;, = 436" 10°m.
We see that the wavelengths andl,, are slightly larger tham,, .

We further see that sincé,, is matched with spatial amplitude @oh, i.e.,

f,, ® Im, then the spatial amplitudg, =1, =1.9" 10°m in direct proportion
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corresponds to a secondary frequerfey, = fy,, =57° 10°Hz. In the same direct
proportion, I, =1,, = 4355 10°m corresponds to a frequency
foopy = feapy =1.301° 10°Hz and I, =1,, = 436" 10°m corresponds to a frequency
fopx = foapy =1.302" 10°Hz . We have seen in equation (91) thgt matches in
correlation toDf, . The secondary frequencfy,, has wavelengtt,, and to form an
ellipse it must also be connected with the con@taspatial amplitude obf, which is
ls, =0.996m and will yield a correlation equation ds,l,, = Df |, =1.083 10'm/s,
or,

fapdly = Dfl,, =1.083 10'm/s (94),
where, 1, =1,,=36310°m . The other correlaton equation s,
fapds, = Df lg, =577 10°m/s. Sincel,, =0.996m is missing from reverse polarized

photon P, we will usef ., instead off, , thus the combination is,

sPx?
fapls, = Df lg, =577 10°m/s (95),
Where, |, =15, =19 10°m. We see thak, =1,, =1,,. This process goes on as we get

towards the core of the reverse polarized photdfid?.3(B) is a representation of the

structure formed out of these combinations. The elemgths yield circles of radii

l =1y, =lgy =197 10°m andl,, = 363" 10 *°m. These wavelengths represent closely
spaced frequency states born out of larger anerdiy, wherei =1, 2, 3, 4 etc., as we

move towards the core of polarized photon P and fefdm a continuum ofDf,
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degenerate states, or an “intranuum”, near the. ddre states obf, are “condensed”

states on they -axis. Near the core, the change in frequeBEy tends tof,,, , ie.
I:]:x ® f2Px'

Formation of Lissajous’ figure 8 structures resgtifrom combinations of
perpendicular frequencies of the ratio 1:2 and sgtrioal about thex -axis is possible
near the core of polarized photon P.

Since at the beginning we rotated3, to fit into +B,, opening it up in three

X !
dimensions gives a structure gives spheres at émerc of the structure centered
approximately around,,, f,,, andf,,,. We notice that combinations affrequencies

with y -frequencies will yield Lissajous’ figures that as#ll coincident lines as we go

further inside polarized photon P, thus polarizédtpn P is generally a vertical rod.

These Lissajous’ figures have different inclinasido thex-y axes and tend to fill up

the space towards the centre of the polarized photo
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coincident lines

-

Fig. 3: (A) Particle rod-like reverse shape of a polarizedtghdP in two

andf,;, respectively, with

dimensions. The horizontal and vertical arrowsesentf, .,

f.p €xaggerated for clarity. The slanting arrows dre tesultant Lissajous’ figures
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inclined to thex-y axes. The dotted outer ellipse is the envelopkfarms the shape of
reverse polarized photon PHkig. 2(B) The inner circle is the enclosure to frequencies

whose radii are spatial amplitudes @af, and f,,, . (B) Particle two dimensional

representation of the reverse structure of poldrgkoton P derived from secondary

correlation equations. The degeneracy oflthestates is shown by the many circles near
it while the stateDf, states shows “condensed” states on it. The dadhgse represents
the original frequencyf,., , which is marked at the center on theand y -axes by the
dashed circle with radius,,, =r,, = 434 10°m, shown with cross arrows, and
represents the spatial amplitude ©f, . The outer circles result from correlation
equations and represent very nearly the same tadil, =4.355 10°m and

|3 =13, = 436" 10°°m. The inner circles result from secondary correfatequations
and represent radli, =1,, =g, =19 10°m andl,, = 363" 10°m, and form the

“intranuum”.

6.1.3. Reverse Particle Shape and Reverse Structure of Pelhithoton Q.

We will continue using scalar magnitudes of quadit For photon Q, the two

combining perpendicular frequencies aré,, = f,, +Df, =5.983 10°Hz and
fay =2998 10°Hz . Now, fo, »Df, . Let wy =20f,, . Then,
2 qox = 24 5o, + 20DE,, OF Wy = Wyy + DIy, » 2w, , SO that the frequencies,, and

W,, are approximately in the ratio 2:1. Tkeand y displacements are
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X=a, sin(ZWZQt + fQ) (96),
y = by sin(sot) (97),
wheref, =f, = 1990 » 2p (sinceDf,, = Df,;), or f, =7, » 0. We see thab, ° b;.

It can be shown [12], that the resultant path is

2 2 2
}/aQ - sinf, +4% % +%Q(sian)- 1 =0. Sincef, =f, =0, p or 2o,

the final equation is

2 2 2
%JL{ ;'—2-1 -0 98).
Q Q

Equation (98) represents a Lissajous’ figure afifig8 shape with two loops symmetrical

about thex-axis and contained in a rectangle of sidag and2b,. Sincea, andb,
are the maximum spatial amplitudes, these are ecelatirectly to f,,, and f,q,
respectively then we have the sides of the rectaag? f,,, and2f,,, . The inclination

of each half of the figure 8 can be calculatedtfa side adjacent to the-axis using

equation (89) as
2, f
G =Jtan’ 22 = 2661 (99).

Trigonometry can be used directly to arrive at tane result whereby we consider

frequencies in one upper quadrant such that

f
f

2% =2661° (100).
3Qx

g, =tan’’
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The side view shape and reverse structure of pelmphoton Q can be summarized in
Fig. 4(A) by the second inner dashed structure where thédahef the figure 8 is above
the x-axis and the other half is below tkeaxis. Considering contributions from all
guadrants and viewing the polarized photon from xkexis, four figure 8 shapes are
seen to overlap. The figure 8 shapeBim 4(A) can be enclosed by an ellipse to form the
first outer dashed elliptical shape of polarizedtph Q inFig. 2(B) In three dimensions,
the x and z -axes are equivalent so polarized photon Q hassa shape. These
Lissajous’ figures have different inclinations hetx - y axes and tend to fill up the space

towards the centre of the polarized photon.

From correlation equations (27) and (280, / ;o = fy0xD/ 20 =1.496° 10°m/s
and Df,/ o =D/ 5o, f30, =2.985 10°m/s respectively, which say thatDf, is

propagating within photon Q with wavelengthg, =r,,, and/,,, while f,, and

f,oc @re propagating within photon Q with wavelengh,,, = r3QX2 . The dimensions

of these wavelengths require that polarizationestabe within photon Q. These
frequencies may be regarded as the primary freggenof polarization and the
corresponding equations as the primary correlaerations.

To arrive at the reverse structure of polarizedtph Q offFig. 4(A), we begin by
filling up the relevant combinations from corretatiequations into the upper half of the

figure 8 structure offFig. 4(A). We realize that/,,, =/,, , D/, =D/, and

! 30x =1 50, @re all contained within polarized photon Q. Frira centre M, we draw a
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length / 5, =T, = 0.501Im in the upward+ y -direction. With this length in the middle,

enclose it with an ellipse enclosirdf, whose spatial amplitude i8.996m . Draw

another lengtiD/ ,,, = fox 5 =0.499m from point M in the+ y -direction and enclose it
positioned in the middle of an ellipse enclosifig, with spatial amplitudém. Enclose
D/ 5o, = 0.499m again positioned in the middle of an ellipse esiclg f.,, of spatial
amplitude 1.996m. Draw another length’ ,,, =1Im and enclose it positioned in the
middle with an ellipse enclosindf, whose spatial amplitude &996m. The lengths

D/ yox = D/ 5o, @and/ 4, =/ 5, form the two inner circles in the upper half. Nparform

a reflection of this upper half of the Lissajouguire 8 about thes-axis. This gives the
structure from correlation equationsHig. 4(A). The state represented by the spatial radii

D/ ,ox = D/ 5o, is “condensed” on thg -axis while it is degenerate on the-axis as it

propagates with frequencies,, and f.,.
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Fig. 4(A). Final two dimensional reverse particle structof@hoton Q made up
of primary frequency combinations. The outer daskraeklope is that dfig. 2(B), while
the next inner dashed envelope is the figure &tre enclosing the combination &,
and f,, in two dimensions. The other figure 8 structures @ a result of symmetry
reflection of the upper half about theaxis. The inner circles represent spatial radii
D/ yox =D/ 5o, @and/ 4, = /4. The state represented by the spatial rBdi,, = D/,
is “condensed” ony -axis but degenerate an-axis and propagates with frequencies
faox @nd f4o,. In three dimensions, whenB, is turned to face the original direction,
the polarized photon Q is seen to have an extefisal shape sincé,,, = f,,,. The
different inclinations of the Lissajous’ figuresttee x-y axes tends to fill up the space
towards the core of the polarized phot¢B) Representation of the particle reverse
external continuum, “extranuum” dif,, f,, and of the overall external shape of
polarized photon Q. The figure 8 continuum of tleependicular combinations df,,,

and f,, is not represented. The frequenty, is exaggerated larger than the continuum

of Df, for clarity.

Looking at Fig. 4(A), we see that upon reflection, the ellipses forgur 8
structures symmetrical about the-axis as if Lissajous’ figures were formed by
combination of perpendicular frequencies in théorat2. Since we have seen that the

spatial amplitude is proportional to the frequeneg, have secondary frequencies within
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photon Q along they -axis. If we mapf,, = 2998 10°Hz to its spatial amplitude
!,y =1m as f,,, ® Im, then the length/,, =0.50Im corresponds to a frequency

fy, =1.502° 10°Hz , and D/ o, =0499m corresponds to a frequency

fy,, =1496" 10°Hz , or, from the relative spatial amplitudé‘% =0.501 and
2Qy

b/ 2‘% =0.499 we have
2Qy

fo, = 0501f,,, =1.502" 10°Hz
fo = 0.499f,,, =1496" 10°Hz

(101).
Thus indeed, the ratio of, or f., to f,, andDf, is »1:2. Looking again atig. 4(A),
fi, will combine perpendicularly wittf,, and f,,,. The frequencyf,, will combine
perpendicularly withf,,, and f,,, reproducing the same figures. The frequerigy,
will combine with f,, and Df, whose wavelengths ai®/,, and/,, respectively.

Generally speaking, combinations df, with f,, and Df, give ellipses, but on

reflection about thex -axis, the figures appear like figure 8. Table Inmarizes the
various combinations and the resulting Lissajogstres.

The frequency difference betwedn,, and Df, is small compared to individual
frequencies. The phase relation changes slowlytlaghhase becomes a linear function
of time. A point in the elliptical Lissajous’ figartraverses in smooth succession all the
curves corresponding to the various values of thas@ difference, and the resulting

pattern will gradually fill the rectangle of sidds,, and Df, [14]. But, generally, the
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figures are represented by the same correlatioatiequ

Table 1. Table of combinations of the various padicular frequencies of

polarized photon Q. Combinations df, with f,, and Df, give ellipses, but on

reflection about thec-axis, the figures appear like figure 8.

y -frequency | x-frequency | Frequency| Shape Containing

10 (Hz) " 10° (Hz) ratio rectangle
dimensions

faoy faox »1:2 Figure 8 | 2f,,, "~ 2fy,

2.998 5.983

fou faox »1:2 Figure 8 | 2f " 2f,,

1.502 2.998

fou faox »1:4 Figure 8 | 2f " 2f,,,

1.502 5.983

foe faox »1:2 Figure 8 | 2f_ ," 2f,,

1.496 2.998

foe faox »1:4 Figure 8 | 2f_ ," 2f,

1.496 5.983

faoy faox 1:1 Figure 8 | 2f,, "~ 2f,,

2.998 2.998
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faoy Df, »1:1 Figure 8 | 2f,, "~ 2Df,
2.998 2.985
fa0y Df, »1:1 Figure 8 | 2f,, " 2Df,
2.998 2.985

6.1.4. Derived Secondary Correlation Equations for the Reversec8ire of Polarized
Photon Q.

Looking atFig. 4(A), we can derive secondary frequency combinationsf {p
versus f,, , and f,, versusf,, . The frequencyf,, has a propagation wavelength
equivalent to the spatial amplitude &f, , which is 0.50Im=/,,, ° /,,, . This gives the
product f,,/ 5. According to the nature of our correlation equdj this product must
be matched with the product Bf, and its propagation wavelength, say, asDf,/,q,-
Thus we have a secondary correlation equation

foox! 30x = DF/ 40 (102),
from which we have,

/ 4ox =0.503M (103).
This wavelengttY ,,, implies the density of velocity states gets higded higher
towards the centre as more secondary combinaticosr.oSimilarly, f,,, propagates
with wavelength equivalent to the amplitude fQf; , which is als00.50Im =/ ,,, © /.

Therefore we have the produéf,,/,,, matched as usual byf,/.,,, such that the
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secondary correlation equationfs,,/ ,,, = Df,/ s, , from which we have,

! 50« =1.004mM» Im» / 5o, (104),
Thus the secondary correlation equation is

faox/ s0x = DF,/ 20x (105).
Expanding equation (102) usinfo, =/, - D/ 5o, from equation (11), we get the

conservation equation

faoel 20~ Ta0eD! 205 = Dfx/ 4 =0 (106).

20x! 20x T '20x X
Expanding equation (105) using,, =/, - D/, and f,,, = f,q, + Df, from equation
(11), we get the secondary conservation equation

foox! 20x = TaoxD/ a0k = DF,D/ 56, =0 (107).

Equations (106) and (107) are similar and sugdpast t
r.3Qx
! 4ox © DI 56, ° > =0.499m (108).

The first term in equations (106) and (107) is twginal electromagnetic term

foox/ 20« = Cx Of equation (11). The other terms are polarizat#ms. Thus

we have a mixture of original electromagnetic teansl polarization terms in a
polarized photon.
This method of secondary frequency combinations foaiher be used to analyze the
structure of the polarized photon.
Hence, the equilibrium vibrations states in theageéd photons are a mixture of

electromagnetic states and polarization states mathi amplitudes. The two polarized
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photons thus do not propagate in space purelyeasr@iagnetic waves but as a mixture
of electromagnetic and polarization waves whoseggngquanta is called the polariton,
thus the two polarized photons are polaritons.

Since Df, propagates with several wavelengths Ikg = 0.503m or 0.499m
centered around,,, = 0.50Im, these wavelengths mak¥, to have slightly lower or

higher values thamf =2985 10°Hz. Besides, the closely spaced “intranuum” of
polarized photon P must be reflected onto polargeaton Q, and since the “intranuum”

represents larger and largef, towards the core of polarized photon P, theseeblos
spaced larger and largddf, values will form an outward)f, continuum or an
“extranuum” as change in frequen&¥, tends tof,, i.e., Df, ® f,,, . When these
closely spaced states are combined With, the resultant,, is an outward continuum

or an “extranuum”. As a result, the Lissajous’ figeiformed form an “extranuum”, hence
the overall external shape of polarized photon $oan “extranuum” with wavelengths

like /5, =1.004m which are slightly larger thah,,, =1m.

Fig. 4(B) is a demonstration of the “extranuum” formed bymbmation of
multiple values ofDf, with f,,, to form anf,, “extranuum” and the expected overall
external “extranuum” where the figure 8 continuunthe perpendicular combinations of

f,q, @andf,,, has not been presented for the sake of clarity.

We thus make the following general conclusions:
Since we can regard the non-electromagnetic ststenaterial states, we can conclude

also that
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polarized photons are materials with certain didéliec constants and refractive
indices. Because dbi,, and the fact that we have non-electromagneti¢esta
existing in the polarized photon, then Maxwell'senal equations must play part in
the displacement current between neutral and podatistates.
With regard to communication at a distance we caiecthat

in the reverse structures, if each squeezed lowekr lawer secondary frequency
within the reverse polarized photon were reallydamot virtually i.e. not just by
attraction or affinity ) connected to some extermavelength to form the state
f/ =c then we have wavelengths amplified to many tilnessize of the original
unpolarized photon and they get larger and largsttlaeir squeezed frequencies get
smaller. Since correlations are evident with theseondary frequencies, then their
large real (not just virtual) external wavelengtbsuld have applications in with

communication at great distances and in space exitm.

6.2. Normal Particle Structures of Polarized Photons P and Q
Looking carefully at polarized photon P kig. 5(A) it is vertically polarized

because the only original frequendy,, appears in they -direction. In Fig. 5(B)
polarized photon Q is horizontally polarized beeatise only original frequency,o,

appears in thex-direction. These are the expected polarizatioections ofFig. 2(B).
The normal particle structures of polarized phstBrand Q are derived by simply
bringing in order the outermost ellipses to be imest and vise versa. A polarized

nucleus is thus formed between the unequahd y -frequenciesThe polarized nucleus
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provides strong attractive forces of the charge-likaves towards itThe normal particle
structure is seen to have frequencies that reduveacds from the core of the nucleus,
while wavelengths increase outward. The inner loWweguency states in the reverse
structures of both polarized photons become thgd&exMum” in the normal structure and
the “extranuum” of the reverse structure becomesititranuum” in the normal structure.
The x axis remains equivalent to tlre-axis in frequency and wavelength values i.e.
x © z axis and both photons remain perpendicularly padr Since from equations (2)
and (3) the masm is proportional to the frequency, much of the nafssach polarized
photon is concentrated in the region around thdenscas the highest frequencies are
next to the nucleus. The spatial amplitudes of eoug65) are shown oRig. 5(A) where
the arrows on thex -axis represent in vector from the centrg, = 434" 10°m,
lap =1.99IM, r,,, =22862m, andr,,, =230615m. The y -axis spatial amplitude is
.y =1m. Each x -axis spatial amplitude makes an ellipse with theaxis spatial

amplitude . . The dashed circle represents the sfdte c at every point along the

circumference. Where it touches the ellipse, itwshdhat the point on the ellipse
represents the statd =c. Considering many concentric circles represendithgpoints
on the ellipse, then all point on the ellipse repre the statd/ = c. Such representation

can be drawn for every structure of a polarizedt@mothus generally, all points on a

polarized photon are represented by the state c. Thus the interior of normally
polarized nucleus of photon P is empty of statdse Textranuum” formed between

Df, =2985 10°Hz , whose spatial amplitude i, =1.004m , and other lower
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frequencies is shown iRig. 5(A). The x-axis spatial amplitudes, their frequencies, their
corresponding masses and their moments about s are;r,,, = 434” 10°m with

f, =691 10°Hz, the mass ism, =W/f A =5113 10“Kg and the moment is
G, =M X, = 2227 10 Kgm; r,,, =1.99Im with f , =1.506" 10°Hz, the mass is
m,=Wf,=1114"10%Kg and the moment i§, =m, ¥, = 222" 10 *Kgm;

Mo = 22862m with f , =1.311° 10°Hz , the mass ism,, =W, f ., =9.701 10 *Kg

and the moment i§, =m_, x,,, = 222" 10 *Kgm; r,,, =230615m with frequency
fipx =fyq =13 10°Hz, the mass isn , =W f , = 962" 10*Kg and the moment is
G, =m,, X, = 222 10 *Kgm; averaged -direction “extranuum” which has nearest
frequencies touching,,, =f,, =13 10°Hz, thusr , » 230615m with “extranuum”
averaged frequency Df, =13 10°Hz the averaged mass is
Dm, =W, (Df,,) = 962" 10“°Kg and the moment i§ =Dm, x , = 222" 10 *Kgm.
Each x -axis frequency makes an ellipse with theaxis frequency, so for each-

moment, there is g -moment. They -axis spatial amplitudes, their frequencies, and

their corresponding moments about thexis are; ,,, =1m with f,, = 2998 10°Hz,

the mass is mp, =W/, =222"10%Kg , and the moment is
G, =Mp, X 4, = 222" 10%Kgm ; in the “extranuum” r, =1.004m with

Df,, =2985 10°Hz , the mass isDm, =2209 10*Kg , and the moment is

G, =Dm, x, = 222" 10"*Kgm . Thus all moments about-axis are equal and
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there is an equal number ®fand y -moments. Thus polarized photon P is polarized
vertically by consideration of where original mortgefor the unpolarized photon feature,

in the case of polarized photon P, it is in theiigal direction for the frequenchy,, with
the momentG, =my, x ,,, = 222" 10 *Kgm. Therefore, sincé:r =f> =1/ =c in
any direction, polarized photon Q will have the samoment, hence, the momeatof
any photon, whether polarized or unpolarized isrsstant and is
G=Wc = 222" 10 “*Kgm= constant (109).
The nucleus of polarized photon P is polarizeavin imensions in the reverse

ratio of magnitudes of spatial amplitudes for equeaf10) asf,,, = 230615f,,, , as
shown inFig. 5(A), which for f,,, has the spatial amplitude,,, =1m, thus the spatial

amplitude of f ., is /., =1, =230615m, which is its electromagnetic wavelength

(electromagnetic spatial amplitude). Thus a nostak can be defined with a central
nucleus, frequencies increasing inwards and eleetgoetic wavelengths
(electromagnetic spatial amplitudes) increasingvauds and all points on the ellipses of
figure 8 structures defined bl =c, i.e., electromagnetic. The entire polarized $tme
is not a circle and hence not an electromagnetictsire but a polarization structure,
even though all points on it are electromagnetitestwith the characteristiy =c.
Thus,
the polarized photon is a polariton as it is a maretof electromagnetic states and
polarization structures.

The reverse structure thus means no true nucleum(® at all) as in polarized photon P
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of Fig. 3(B), squeezed or extended frequencies increasing olgwad squeezed

wavelengths (spatial amplitudes) likg, for f,., in polarized photon P. The nucleus of
photon P touches some low frequency points of dietpof Df , “extranuum” atf,, .

The frequencyDf, = 2.985° 10° Hz on the high frequency -axis is a “condensed” state
and is forming secondary ellipses with,, = 57" 10°Hz, f_, =1.301 10°Hz, and

f ., =1.302° 10°Hz on the low frequency -axis as shown oFig. 5(A). This gives

only a small part of the expected “condensationDhf states. Other “condensed” states
are possible foDf; wherei = 2,3, 4,etc. The “extranuum” obf,, and the
“‘condensation” ofDf , makes thex -axis “extranuum” structure of the polarized photon

appear as if were made up of parabolic plates synaaleabout they -axis and which

get larger outward.

The nucleus of polarized photon Q has been gepgraented with figure 8
central empty space and is in three dimensiondikeda fat rod with a rugby ball shape
in three dimensions) and horizontally polarizechwégard to where the original

moments for the unpolarized photon feature, whidfig. 5(B)is in the horizontal

direction and have the spatial amplitudg, =1m with frequencyf,,, = 2.998" 10°Hz,
the mass isn, = W,f,,, = 222" 10**Kg, and the moment about tzeaxis is

=m, X = 222" 10 *Kgm, just as in the reverse structure, with z-axis. The
X 2Qx J

nucleus is as is shown in two dimensions by theethsiner elliptical enclosure to the

whole central region ifig. 5(B), and is polarized in reverse order to equatiof $lith
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that the ratio of magnitudes of the spatial amgésiare for2f,, » f,,, » Df,, which
for fuo is /30, = 0.50Im since the normal structure spatial amplitude figy;, is
/ 5o« =1m, thus the spatial amplitude f&f, is approximately/, » 1.004m, so that in

all cases,f/ =c. The tips of the arrows represent the indicateguencies. Under the

nucleus marked by the figure 8 f,, in Fig. 5(B)the dashed curves show tlfig,

“intranuum” existing due to the expectdg,, “extranuum” of the reverse structure and

extends towards the core of the nucleus. Belowitbnuum” towards the core, the
nucleus is empty of states. A possible outwardréextum” formed by lower frequencies

is shown. Near the nucleus the, figure &im. 5(B) represents the statds,, and f,,,

both forming a figure 8 withf_,, thus f, is a “condensed” state on tlyeaxis while

sy2 sy2

f,ox @nd f,,, are degenerate states on haxis. The frequencipf, forms structures
with f,,, and f,, thusDf is a “condensed” state on tireaxis while f,,, and f ,

are degenerate states on thaxis. Since the frequencies are like energy lavieds

atom which do not cross, then the structures foranedhyperbolic plates which get
closer and smaller outwards from the center ohtleeus as shown Fig. 5(B).With the
centre of the nucleus as the origin, the inner esiyperbolic curve on the second and
last hyperbolic plates is not real but has beereddd differentiate the hyperbolic plates
from single line curves. The dashed crossed Imégi 5(B) show at the centre the
figure 8 structures that would be formed if thegeging hyperbolic plate were removed.

According to equation (68), the stafé = c would form asr,,, =1.996m» 2 ,,, with
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f, =1.502" 10°Hz (which is in the “extranuum”);,,, = 0.50Im with f,,, (shown), and
laox =0.998Mm» ., with f, » f,,, (shown), and,,, =0.497m with

f. =6.032" 10° Hz (which is in the “intranuum?).

The degeneracy shown Wy, and f,,, which are right next to the nucleus of
normally polarized photon Q, makes the states leelilerans state in an atom in
accordance with Pauli exclusion principle. The degacy of theDf , state, which is the
next nearer state from the nucleus in polarizedg@h® on thex-axis (the statef,,, is
the nearest) makes the state behave likeptlgtate in an atom. We have considered only
a few states governed by a few correlation equasornotherDf, states wheré=2, 3,

4, etc., are possible in polarized photon P. Tlrerlly, in thex -direction, the

polarized photon has stretched states which are the, d, etc. states like an atom
behaves like fermions which have half integer gpid which obey Fermi-Dirac statistics.
Inthe y -direction, for polarized photon P, the frequestatesf,,, , Df, are

“condensed” states and behave like bosons obeyisg-Binstein statistics where all the
states are considered to be “condensed” into amengrstate. Since polarized photons
have polarized structures (elliptical structurés),eare fermions are like electrons
(charged), and have on each structure bosons staezcterized byf/ = c like in the

original unpolarized photons (uncharged) then weckmle that
polarized photons are charge-like and are fermiomnsome directions and bosons

in others, and are a mixture of electromagnetitestaand polarization structures
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(charge-like structures), thus they are polaritons.

Polarized photon Q is shown to be moving through new long wavelength
charge waves of polarized photon P after polagmpaiti Fig. 5(C) in accordance with our
assumption (c) at the beginning, that the unpadriphotons must pass through each
other to get polarized perpendicularly. Just likeuarent carrying solenoid has polarity,
polarization correlated photons have instantanguolarity (or can have oppositely
induced instantaneous polarities when correlasodisturbed), with instantaneous north
(N) and south (S) poles. They influence each dtimeugh the wave charges just like two
bar magnets with unlike poles facing one anothuence each other when one pole is
turned away in a manner to bring like poles to faaeh other for repulsion. This means
that £ B, producest F, with waves that have velocityv kept in the same direction of
orbit round each closed loop structure (for examplaiclockwise direction) for each
polarized photon. The wave charges thus behaveridgnetic field lines of a bar magnet
and act as the rigid shaft connecting the two pi®tm make them perpendicularly
polarized at all times. This is in accordance witke EPR observation that the two
photons be perpendicularly polarized [8]. Throughjuaions (12) and (18),
communication between the two polarized photoossible at a speed greater tlzan
Polarized photon Q uses its short wavelength @patnplitude) states to communicate
with polarized photon P while moving through paed photon P, and for distances

beyond the extranuum of polarized photon Q, i.stadces longer than,, =1.996m,

photon P uses its long wavelength (spatial amm@itstiates to communicate with photon
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Q. Thus both photons have knowledge of each oft@esization state at any one given
time. This is in accordance with the EPR obserwatiwat both photons have knowledge

of each other with regard to which polarizationraiie to go through in an experiment to

determine vertical or horizontal @r45° polarization states [8].

Supposing the polarized photons communicate bgatfiy wave charges between
each other. This makes the photons to behave hkéop lenses that focus waves onto
each other. The wavelengths are different and phagkes exist. This reflection gives
rise to standing waves and charge nodes exist. Yayweeflection is an improbable case
as it does not enable continuity of waves rountbsed loop and such reflection involves
momentum transfers which would alter correlatiohud the bar magnet model is thus
more preferable. Thus we conclude

Just like a current carrying solenoid has polaritpolarized photons have

instantaneous polarities (or can have induced intstaeous polarities when

correlation is disturbed) with a north (N) and ausio (S) pole. They influence each
other through the wave charges just like two bargneds (or current carrying
solenoids) influence each other.

From equation (58) the Young's modulus for polatizghoton P is

y wherei =1, 2, 3, etc. gets larger

, and since the ratig)f xi
Dfx/fZPx

f2Px
and larger outwards from the core of the normalyapzed photon P, the Young’s
modulus gets lower and lower outwards in the “exitan”. The same case applies to

polarized photon Q.
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Generally, the components of the structure angesf@med by the components
are contained in the correlation equations andLigsajous’ figures respectively, thus

correlation equations give us the various compasiehthe structure while the

Lissajous’ figures give us the shapes formed byaheus components.

~_ - fya fipx = fxa

(A) polarized photon P
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direction of motion of direction of motioh

polarized photon Q polarized photn
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Fig. 5(A) Normal structure of polarized photon P showing tlvo dimensional
elliptical shape and the parabolic “extranuum”Dbf,. The shape is almost a horizontal

plane in three dimensions even though the photearigcally polarized by consideration

of direction of original moments or frequendyp, . (B). The normal structure of

polarized photon Q showing the general fat rod sHapgby ball) of the nucleus as the
inner dashed ellipse of the three exterior ellipgesning the “extranuum”, the
“‘intranuum” and the possible “extranuum”. The photis horizontally polarized by

consideration of direction of original moments @ofuencyf,qo, . The interior is made of

88



states which are like of hyperbolic platéS). Representation of the polarized photons as
bar magnets (or solenoids carrying a current) wistantaneous north (N) and south (S)
polarities and the charge waves that enable theophdo communicate after polarization

and separation. The interior of both polarized phstis empty towards the core.

6.3. Particle Shape and Structure of the Unpolarized Photon
In the reverse structure, wavelength-spatial aogei equivalence in the

unpolarized photon maps the maximum frequencies fBs ® ,, =1m |,
fooy ® ,p, =1m where the magnitudes,;, = f,,,. The magnitudes of frequency-

spatial amplitude combinations are simply given Isgquation (11) as

fom 2ox = Tapy/ 2py =C . The magnitudes of frequency-wavelength combinatiare
fom! 2py = Topy/ 2 = C. Combinations of perpendicular frequencies, in mitage form,

of f,, and f,, are governed by equation (87). The magnitudeheffiequencies are

all equal and the amplitudes, =b, =/, =/,,. The phase anglg, :%. The shape

of the Lissajous’ figures formed are all circlesvegi by the equation
x?+y*=aj =/%, =/%, as shown inFig. 2(A) This means that the unpolarized
photon has a reverse structure whose velocitysstate all on the surface of the photon

and the interior of the photon is empty of states.

The normal structure maps theand y -direction frequencies onto themselves since

in every direction, f/ =c where f = f,, = f,, = f,o, = f,q, =2998 10°Hz and
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I =1 =1 ooy =/ 30 =/ 50, =1Im. The x and z -axes values are equivalent. The

nucleus thus formed is circular in two dimensiosskown irFig. 2(A)or is a sphere in
three dimensions. The interior or the unpolarizedtpn is empty of states. All frequency
states are “condensed” on the circular surfacetlaaaircular nucleus is the total sum of
all frequency events in the unpolarized photon. Timpolarized nucleus provides
attractive forces to the charge-like waves whiah &l at the ground state. The fact that
all frequency states are “condensed” on the sudadée one sole ground state makes the
unpolarized photon not to obey the Pauli exclugignciple. Thus as is usually known,
the unpolarized photon is a boson of integer spive unpolarized photon thus obeys
Bose-Einstein statistics which makes the photonabehlike a condensed low
temperature superfluid with no viscosity. Thus wadude

all the velocity states of the unpolarized photea ‘@ondensed” on the circular

surface of the unpolarized photon and are thus h®sand the interior is empty of

states. The nucleus is the total sum of all frequ&vents in the unpolarized photon.

6.4. Resultant Colour of Polarized and Unpolarized Photons
In the reverse structure, the value of #helirection frequency depends on the

inclination angle between the and y frequencies. Let us assume, for example, that the

two unpolarized photons iRig. 2(A) are for red colour/ ., =/,,, =7 10""m with

, : _ oy .
fop = 428" 10"Hz, for example. From equation (10j,, = 2P430615_ 2" 10%Hz

and using equation (9) we findf, = 426" 10" Hz. Since f,,, = f,,,, we have from
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equation (11)f,,, = f,o, + Df, = 854" 10 Hz and/,,, = 35" 10 'm. Now, Df, » f,,, .
From equation (90), we can write tiedirection frequency as

fou = f2Py cotg, (110)
fou = Dny cotg, .

With g, =89.75°, the first external frequency,, = f,,, is out of visible range. Hence
photon P has an overall red colour in thedirection which isf,, or the resultant
mixture of f,, andDf, . We can analyze the primary correlation colourmgishe

spatial amplitudes of equation (65) which combinghwthe frequencies such that

fsr=fr=f/=c . Since ,,=7"10"m , the ratio rlF% =230615 , or
2Px

re =230615 ., which is in the infrared range. Others asg, = 434" 10° . ,
which is in the X-ray ranger,,, =1.991 ,, , which is in the infrared range, and
My = 22862 ., , Which is in the infrared range. Thus all-direction primary
correlation colours are out of visible range, sattpolarized photon P is primarily
characterized in colour by the-direction red colour.

Similarly for photon Q, we use equation (100) amider

fox = faq, COtG,

B (112).
fo = Dny cotg,

Let us consider the case whef,, » f,, . Ignoring the “extranuum” frequencies and all
other internal frequencies in the optical regimeegx for the originalf,,,, Dfo,, fio,

and f,,, , the first x -direction colour is given af, = 26.61° which is
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fox = fagx = faox + Df, = 854" 10" Hz (112).
This is in the ultraviolet range. The next internatdirection colour is given for
Df,, » f,, at g, =45° and is the red colour given as

fox = Faox = 428 10" Hz (113).
The y -direction colour is unchanged and remains as mddsa

fo, = 428" 10 Hz (114).
With our model, fo = 0.501f,,, =2.144" 10" Hz and
f, = 0.499f,, =2136" 10*“Hz, which extend beyond the infrared towards the X-ra

range. Hence externally, the reverse structureoph@tis dichroitic since tha -direction

colour is different from they -direction colour. The “extranuum’f,, is a band
extending outside in the ultraviolet while the ‘extuum” of Df,, is a band extending
inwardly betweenf,,, and Df,, (red band) towards infrared. Due to the “extrantiofm
fsox @n intermediate colour in the violet may existtes prominentx -direction colour.

This external dichroism would be in accordance vatiservations made in the EPR
experiment, such that the perpendicularly polaripbdtons P and Q have slightly
different wavelengths ( or frequencies).

We can analyze the primary correlation coloursnfequation (68) with regard to

frequencies that combine with the spatial amplisutbeform the statd/ =c, and with

2o« =77107m asir,, =1.996 ,,,, which is in the infrared range,,, = 0501 ,,,
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which is in the violet ranger,, =0.998 ,, , which is in the red range, and
liox = 0497 4, , Which is in the violet range.

For the unpolarized photon,g, =g, =45 , and the magnitudes
fox = fox = fope = faqy, thus thex and y -direction colours are the same and remain as

purely red since there are no other internal cgrexd states in the unpolarized photon.

The normal structure d¥ig. 5(A) reverses the reverse structure and produces a
polarized nucleus that is red on theaxis and out of visible range on the equivalent
x ¢ z-axes for polarized photon P, while it producesicarditic nucleus for polarized
photon Q, which is red (red band) on theaxis and nearly violet (violet band) on the
equivalentx © z-axes. Other colours exist outwards along xiez-axes of polarized

photon Q and extend to the red with,, and Df,,. Thus all colours are possible along
the x-axis of polarized photon Q. Witl,,, andDf,, in Fig. 5(A) polarized photon P

possesses a band of red colour onythaxis.

In general, the many different velocity states gfodarized photon and the charge-
like states make the photon appear as a dielentterial with refractive indices which
depend on direction. In the optical regime, theiltest colour depends on direction and
inclination angle between the and y -direction frequency. In the optical regime, the
resultant colour in the unpolarized photon is ®ngsé there is only one characteristic
magnitude of frequency and the refractive indexisagingle. Thus we conclude that

in the optical regime, the nucleus of the polarizgebton may be dichroitic and

birefrigent depending on if it is polarized likegthn P or Q, but the nucleus of the
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unpolarized photon has a single colour and a simgfeactive index on every side.

7. BERNOULLI'S EQUATIONS FOR UNPOLARIZED AND THE PO LARIZED

PHOTONS

7.1. Bernoulli's Equation for Unpolarized Photons
Consider the three dimensional spherical shap&eotunpolarized photon at its
ground state of energy. We regard the interior espp@zinded by the sphere (circle) in the
particle structure of the unpolarized photon adua fand the circumference as the

streamline. We divide our derived instantaneousstBin’s energy equation by the

instantaneous volum :%pr3 :%p/3 of the spherey° / and/°=/,//,. Thus

with the magnitudes, = v, =constant, we have

& _ mc;
o= m\*/ (115).

The left side of equation (115) can be regarded hawe units of the form

%ﬂs =N%3:%2 , which is equivalent to the relative static presse,- P,

between two points on a streamline. The massW is constant since the magnitude of
the frequencyf is constant round the circumference, tias=W, f, =constant. The

volume V = constant for the sphere at ground state. The densit points
r= m% =constant, hence the fluid (or photon) is incompbdssThe right hand side is

the relative dynamic pressuve(ufX - uzzx). We consider the flow to be laminar. Since
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c, =u, = constant, the right hand side is simptg?. The instantaneous energy is

X

e

X

=hf,. We have seen that every point on the circle fiese) is characterized by
c = f/ , thus the frequency is a constant on the ciratean hf . Since the frequency is

a constant, then the pressure is a constant asichy P. We have also seen that the
force always has a negative sense, hence, théhdeft side of equation (115) is a
negative pressure. Thus the Bernoulli's equatioafounpolarized photon is

P+ rc? =constant (116).

The unpolarized photon is thus incompressible aistiseat the ground state of energy.

7.2. Bernoulli's Equation for Polarized Photons
We may choose any of the correlation equations ¢2§29). Choosing one of the
correlation equations in equation (26), squaringniél multiplying it byW,c, we have

2

D 26 . We choose polarized

the instantaneous fordg, =W,c, (Dfx)2 =W.c, f2,
1Px

photon P as an example. The elliptical shapes earegparded as streamlines, thus the
perimeter of the ellipse is such a streamline. @hea of an ellipse i@~ (spatial
amplitude inx -direction) (spatial amplitude iny -direction) and isor,r, =0/ ,/ 55, .
The x° z axis, thus/,, =/,,,, hence the area is algd,,/ ,,. The force divided by
the area is the pressure, and we have seen tHartbds always negative, thus we have

- WXC:X(DfX)2 e WXCX f22PX(D/2PX)2

(117).
plle/ZPy plle/ZPy/lPx (/lPx)
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The left hand side of equation (117) gives thetiradestatic pressure (P, - P), between

two points on the streamline. The quant@t,.,/ ..,/ I the right hand side is a

volume of an ellipse without the fact% so the right hand side has units

K/ (m/ ) u - u , Which gives the relative dynamic pressure. Weehsaen

that the pressure depends on the frequency aptinatt on the streamline. Even though
the magnitudes of the speeds poicts v = f/ = constant at any point along the
perimeter, of the unpolarized and the polarizedtqi® these points have different
relative pressures for the polarized photonsf as different between two consecutive
points. The relative velocities;, and v, between two consecutive points are also
different as the frequency is also different, tlaugelative dynamic pressure exists

between two consecutive points. Sirge=u, = f,/

X" X1

between two consecutive points,

the frequencies are different thus we can writeridpet hand side of equation (117) as

W (U u )fsz(Dlsz)z — Wx(fl/l B lez)fsz(Dlsz)

p/lPZ/ 2Py/lPx(/lPx) p/lPZ/ 2Py/lPx(/lPx)

The quantitiesW, f, and

W, f, are the masses of two consecutive points andifeeedt. The denominator of the

right hand side of equation (117) is the volume @&ndonstant for that structure (i.e.
ellipsoid). Thus, the density is not constant aades between two consecutive points.
Since frequencies reduce outward, the polarizedctstre (ellipse(oid)) has a higher
density around the central region and a lower theriei the outer region, thus the

polarized photon has a general higher density tdsvire central area. Polarized photons
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are thus compressible. The right hand side of emquat(117) becomes
2 2
(rif, - rzlz)fsz(Dlsz% ) These frequency differences apply to all polatize
1Px

structures for all photons. The Bernoulli's equatior a polarized structure is thus

/1- /’2/2)

(p,- R)= 2,0 ) ws)

/ 1Px

We may regard the quantitig% t2 (O/,, )V =u? and’2/ 2 (D, ) =u?,
1Px

/lPx
thus the Bernoulli's equation for the polarized timois - (P, - B)=rw? - ru?. The

negative sign means the pressure is higher wheredlocity is high, which is a fact
since both are directly proportional to the frequermence, the Bernoulli’'s equation for

the polarized photon is

(P - P)=ru?- ru? (119),
or,

P-ru=P - r,u; (120).
Hence, the polarized photon is compressible backstoriginal unpolarized state by
regaining ofDf, by polarized photon P and the lossDbf by polarized photon Q. Thus

Bernoulli's equation is a correlation equation gvtibton correlation equations are a
direct application of Bernoulli's equation. Hentke circumference or the perimeter of

the unpolarized and the polarized photons candgrded as streamlines of flows.

8. FORCES ON POLARIZED AND UNPOLARIZED (NEUTRAL) PH OTONS
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8.1. Magnetic Mechanical Force

Let us now calculate the fordeF, received by a photon upon polarization from
the measured impulse received at a radiating aatemrradio waves. Since changes in,
say, + DB, in one photon produce a foreeDF, and a charge wave moving toward the
other photon with a velocity- Duv, in a helical clockwise rotation, by Lenz's law,
production of a DB, and a force- DF, require fromFig. 1 that velocity remain in the
same direction as-Du, . This force- DF, must cause the photon to rotate in an
anticlockwise sense as if by action and reactioonmnmFequations (46), the magnetic
mechanical force has a value

c

X=X

DF, »- ,c,(Df, )" »- 198 10N (121).
We see the forc®F, depends on the change in frequeridfy,.
Assuming that the polarized photon does not paanther photons in its vicinity

or form any structural compound with such othertphs, then this force is a maximum.

8.2. Inverse Square Law of Forces
8.2.1. Inverse square Law of Magnetic Forces Within the PoladZ2’hoton.

Consider photon P. From correlation equation (a&y by multiplication of the

two results, we findDf ) - 2px)2f1PXf2F/ . Since (Df, ){Df, ) = (D¥, ) is a
1Px  2Px

scalar, we can use the scalar magnitudes of freggseenand wavelengths as

2
(of, )? = (D 20)’ i fz'% . If we identify the product . /., = R? then the two
1Px 2Px
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wavelengths are interacting even thougp, has been changed 1g,, and there is a an
inverse square law of force. The forPg, is given as,

DF,, =- XCXM(D/ZPX)Z =- folpx—zsz(D/sz)z »-198"10*N (122).
! 1/ 2px R;

Let us have a, = }/f ¢ = constant and b, = y ;= constant so that
1Px " 2Px 1Px" 2Px
apb, = % , =me, wheree, =8.859" 10 ** As/Vm is the permittivity of vacuum and

m =4p” 10'Vs/ Am is the permeability of vacuum. Similarly for phot@ we would

from equation (29) havea, = and b, = , SO that again
Q fZQx f3Qx Q / 2Qx/ 3Qx

aqb, :%5 = me, giving DF,, =- 198" 10*N, henceDF,, = DF,, . We see that

a, and b, have constant values depending only on the rah§eauencies considered

(i.e.,a, and b, have different values for radio and optical freggies). We also see

that (D/ 2D/ pr) is a constant. Therefore the force can be writen
1Px" 2Px
c P
DF,, = - ——~*—= =constant (123),
ap

2
whereP , = (Dlsz)/ /. =228619. SinceP , anda, are functions of wavelength
1Px" 2Px

and frequency respectively, we conclude that theefalepends on specific wavelength
and frequency and not just any mere distance, and constant depending on the

frequency chosen.
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We have from equation (1Y), = (% and/ ,,, = % , hence the force is also
1Px 2Px

given as,

f2 fr
DF, =- ¢ —(D/,) =- ,c,—22(D/,, )"
aP ( 2P, ) Cf ( 2P; ) (124)
=- xGme, ( 1Px 2Px)2(D/2Px)2
This connection between the fordes,, = DF,, and e, is evidence that frequencies

(cycles) can be considered as electromagneticadien

8.2.2. Inverse Square Law of Force Between Two Polarized Photons

Supposing we consider the forEg to exist between two polarized photons P and

Q. If we consider the two photons to interact tigloud,,, and/ ,,, then from equation

D/ 20y =Df, and

2Px

(26), obeyed by photon P, we can wiltg,, =f .,

D/ e = Df,, and from equation (29) obeyed by photon Q, wéewri

1Px

DfoZ = f2Px

Df o1 = oo D/ Z%Qx =Df,, and Df o, =T, D/ Z%QX = Df, . In scalar magnitude

forms, we see tha(Df ><(Df : ><(Df ) = Df,» Df .. From the different

correlation equations of the two photons, we carsicler interactions between the

wavelengths/ o 5/ sox s /1pus aoxs / aexs ! 20x» @AY/ 5,5/ 5, From equations (26), (29),

and (121), we see that the magnetic mechanicad$dretween the photons are
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D/ D/

DFyl =- xCx (Dfol >43fXQl) =- xCx flPx fZQXI—ZQX »- 198" 10 ® N
2Px" 3Qx
D/ . D/
DFyZ =- xCx (Dfol >43fXQZ) =- xCx flPx fSQX# » - 1'98, 10 ® N
2Px ZQX (125)
D/ . D/ '
DF, =- ¢, (Df ey 1) == 1, Fope fZQX—/ZF’X 2 . 198 105N
1Px" 3Qx
D/ .. D/
DF, =- ,C,(Dfer DF0s) ==, Fap oo —/”’X 2 . 198 10*N

1Px" 2Qx

Equations (121), (122), and (125) show that theef@F, has the same value whether

considered within the polarized photon or betwéenphotons. We see that

P

u: =- C bPQ (D/ 2PXD/ ZQX) =- XC

yl XX

2 (126),
dpq dpq

= = 1
where a,, }/flPfoQx . Beg %sz/sgx are constants, &pqbp, % 2 ), and

P ro = bpg (DIZPXD/ 2QX)= 228698. However,P ., has different values even though the
force DF, remains constant. Hence we conclude that,

the force between two polarization correlated phstaloes not depend on just

any distance between the polarized photons but@mvavelength and frequency.

8.3. Electrostatic Force Between Two Polarized Photons

The net wave charges in photons P and Q are dedhaceequations (81) and (84)

respectively agj, = +6.641 10*°C andq, =-1.214" 10 **C. If we considem >r =r?
to be the products of wavelengthg, / ,o., /1ox/ 30 / 2px/ 20x> @NA/ 55,/ 50, OF

correlation equations (26) and (29), the electtastarces are attractive and their
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magnitudes ar®F,, = K|qp|‘q% whereK =8.9875 10° Nm%z is the Coulomb

constant. We can express the vector dot produdteaiency and wavelength in

magnitude forms abf, x _ =Df / =Du, . By correlation equation (24),

Df, ,p =Dty =Du,,, and from equation (250, ., = Du,,, = Du;, . Similarly from

correlation equation (270, 5., = DUy, = Du,,,, and from equation (28),

— — 2 2 2
Ijx 2Qx T DUZrQ - DUle' ThUS we haveelx - /2Px/3Qx’ re2x - /2Px/ 2Qx re3x - /lPx/3Qx

and rg, =/ p/ sor- With |r,| =1, =/ 1,/ o, , We see that the electrostatic force depends

onr, in direction and magnitude. If the polarized pmstdo not polarize other photons

in their vicinity or form some structural compoumwigh such other photons, then the

electrostatic force is a maximum and is expressed a

DFelX:K|qP|qu‘ _K W, c, Df, WC
Feax elx’ré\j DUSrP \/ DUSrQ
DFeZX:K|qP!qQ‘ _K W, c, Df, _ WC
reZX e2xnz‘\/ DUSrP \ DUZrQ e2x (127)
DFe3X:K|qP!qQ‘ _K W, c, Df, _ WC
r63X e3xnz \Y DUer Y, DUSrQ 63X
DFe4X:K|qP!qQ‘ _K W, c,Df, WC
re4X e4xnz‘\/ DUer \[ DUZrQ e4x
Thus the electrostatic forcBF,, p % 3 or DR, M % ) The values of the
X /Px/Qx

electrostatic forces are
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0] o |

=K =1.446 10 ®N
/2Px 3Qx
ds|d
DF_,, =K # =7.246 107N
2Px" 2Qx (128)
DF_,, = K 9| =627 10®N
/lPx/3Qx
. =K 91%] _ 314 10®N
/lPx/ 2Qx

Hence the electrostatic forces are different.

8.4. Force Between Unpolarized (Neutjdhotons
Supposing, for example, our system has two fre@lanped photons similar to

our photons P and Q before polarization. Let usicken the force between the free

neutral photons to be gravitational. Theirdirection wavelengths are,, =/,,, =1m.

Their corresponding -direction electromagnetic frequencies are

fapx = f2ox = 2998 10°Hz. The product of their interaction wavelengths is
CZ
rx=r?=/,00 0 =—2— (129).
f2Px 2Qx

Using equation (2), the electromagnetic masseshofgm P and Q can respectively be

written asm, = X, =W, f,, , and m,, = , ,o =W, f,,, . Therefore, with

x . =W the gravitational forcef,,, can be written as

X

me

gx X

X X f2Px f2Qx
" > =G X\/\/2X r—2 (130),
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where G, is the gravitational constant 667 10*Nm’/Kg?®). Therefore, the

gravitational force is

f2 2

f
ng = G xVVZX % = WX f22Px fz%gx = 3'28, 10 . N (131)!

2
X

where, W, = GXV\% = 4.064 10***Ns* is a constant. This shows that,

the gravitational forceF, between two unpolarized photons depends on the

frequency of the photons.

It is seen from the ratio of charged (polarizedubpolarized photons in this model that

charged photons have a force between théth to 10® orders of magnitude higher than

similar unpolarized photons.
9. ROTATIONAL DYNAMICS

9.1. Spin Angular Momentum and Spin Frequencies

Equation (47) tells us that in the reverse stmagtu ,,, is the length
perpendicular toDF, . To produce the turning effect, the forB§, acts through the
maximum length (or spatial amplitude),,,, which is also the point of maximufy,,
(or B,) in the reverse structure. As a result, all tharabteristic mass on that side
behaves as if it were all at,,,, since the point of maximurh,, represents the point of

maximum mass. Even if the initiat DB, does not produce a rotational motion, by
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Lenz’s law, the induced DB, will complete an action-reaction pair of force®F, by

Newton’s third law of motion, in order to counté&eteffect of+ DB, . By equation (47)

and (48), this effect will cause the polarized pimoto spin about the -axis. If all the
magnetic mechanical force upon polarization catisephoton to spin then the angular
frequency is a maximum.

In the normal structures in three dimensions,xhend z -axes are equivalent for

each polarized photon. Each point on each ellippeesents the staté =c, where/ is

simply the electromagnetic spatial amplitude. Sitteemasan p f , the highest masses
are found in the region around the nucleus. Thesesware shown by the circleshig.

5(A) and (B) For polarized photon P d¥ig. 5(A) the y -direction frequencies and
wavelengths (or spatial amplitudes) around the usclaref,,, = 2.998 10°m/'s with

spatial amplitude ., = ,,, =1Im. Assuming the firsDf , “extranuum” is made of one
averaged frequency state nextftg , then f , = 2.985" 108 Hz and its spatial
amplitude isr,, =1.004m . The corresponding masses for polarized photorareP

Mp, =W,f,p, = 222 102Kg, Dm,, =W, (Df,,)= 221" 102Kg . The x° z axis and

y
frequency values are identical. Thedirection spatial amplitudes as given in equation

(65) with their frequencies forming the staté = c, and their corresponding masses are;
My =434710°m  with f,=691"10°Hz , and the mass s
m,, =W, =5113 10*Kg; r,,, =199Im with f,, =1.506" 10°Hz and the mass is

m,, =W.,f,, =1.114" 10 *Kg; r,,, = 22862m with f , =1.311 10°Hz and the mass is

z2
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m,, =W, =9.701 10*°Kg ; r,,, =230615m with frequencyf,, =1.3" 10°Hz and
the mass isn,, =W.f, = 962" 10 *°Kg ; averagedz -direction “extranuum” which has
nearest frequencies touchinfy,, =f,,, =13 10°Hz , thus r,, » 230615m with
“extranuum” averaged frequencyf,, =13" 10°Hz and the averaged mass is
Dm,, =W, (Df ,,) = 962" 10 Kg.

For polarized photon Q, the figure 8 nucleus-f. 5(B) has around it varioug

and z -direction frequencies as arfg,, =f,,, = 2998 10°Hz with spatial amplitude

2Qz

oy =fo, =Im ,  fo =fon =1502° 10°Hz  with spatial amplitude

Fosyt = Foszs = 1.996mM, and two states sharirfy,, =f,., =1.496" 10°Hz with spatial

sy2

amplituder oy, =1, = 2004m. The corresponding masses for polarized photoaseQ

Mg, =My, =W,f =1111 10%Kg ,

y' 2Qy

=222 10%Kg , Mgy, = Mg, =W, f

o) y' Qsy1
Mogz = Moez = W, foq, =1.109° 10*%Kg . In Fig. 6(A) and (B) the masses are
considered as small spherical atoms with theireresit mass at corresponding maximum
spatial amplitude. I# DF, causes polarized photon P to spin anticlockwisen ¢ DF,
causes polarized photon Q to spin clockwise.

We can make the system of masses of photon Bystam of four masses, two

along they -axis and two on the -axis as shown okig. 5(C). FromFig. 5(A), the four

primary massesn,,,, M,,,, M,,,, M,,, Make ellipses withm som,, must be

Py

represented four times in calculations. We havesehdo use only one mass st&a,,
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for Df ,. We may use the vector quantities of mass andHerig scalar form as their dot

products are scalars. The centre of mass for tbhentasses on the upper side of the
axis in Fig. 6(A) is atr.,, = "Mevey ¥ DMy ley =1.000Im . The average
. cPy 4mpy + any . .

: : + ]
mass for the two uppey -axis masses ifn, p, _ 4, +Dm,, 5 =2218 10 *Kg. The

centre of mass on the Z -axis is at

— mzerPz + mzZ r3Pz + sz r4Pz + mz4 rle + DszrPﬂ

oy = =216 10°m. The average mass
mzl + mzZ + sz + mz4 + Dran

on the z -axis is Mavez = Ma * Mz * My +M;, + Dm% =1.025 10 “Kg.
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Dmy, y-axis
Mesr Tipz Tap; Fap,  Top; Z-axIs
(A) photon P
M gsy1
Z-axis

1Qz 3Qz

'

y-axi
Z-axis

(C) resultant four mass system

Fig. 6(A) and (B). Representation of the nuclei of polarized photBrend Q as
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molecules with masses that can spin clockwise aidl@ackwise about thex-axis. The
tip of each arrow represents the relevant spatmglitude from the centre of the cross in
photon P and from th&-axis for photon Q, and points at the centre oheaass. For
polarized photon P, the-axis points into this page while for polarized phQ, thez -
axis points into this page. The and z -direction masses and their respective spatial
amplitudes have been shown for photon P, while tmdyy -direction masses and their
respective spatial amplitudes have been shownHotom Q. The approximation to the
figure 8 structure of the masses near the nuclépslarized photon Q is shown by the
dashed curves. Identical masses in photon Q foentetter H shapgC). Representation
of the nuclei of polarized photons P and Q as alta# four mass system on tlyeand
z-axes and spinning about thlreaxis which points into this page. The tips of arso
point at the centre of mass.

From equation (48) the moment of inertia for paed photon P is given for
scalar magnitudes of quantities as

lp = 2M, o fipy +2M, 5 N, = 4547 10 ¥ Kgm? (132).

We may choose the spin angular momentum for perphoton P as L ,, while that

for polarized photon Q will be-L ,, . The spin angular momentum is given by equation

(48) as- L., =-(I, p)=-h, =-1055 10*Js. Substituting the values gives us
o = 2324 10'rad /s. Now, the maximum angular frequency, =2¢f,, wheref,

is the spin frequency, hence the maximum spin gaquis

f, =37 10°Hz (133).



As expected, the spin (rotational) frequerfeyis lower than thex or y -direction
vibrational frequency of the nucleus of the unpiata and polarized photon P, which is
fopy = fop, = 2,998 10°Hz.

In polarized photon Q ifig. 6(B), there are four identical masses formed by each

letter H shape on thg -axis, even though the stdtg, , is shared as shown Kig. 5(B)
and thus the letter H has eight identical masseth@ny -axis. The masses on theaxis

are shown on one line with the stddg, shared. The letter H shape masses can be

reduced to a four mass system as with polarizetbph®. The centre of mass for any two

masses of each letter H shape must lie somewherg gl-axis since the sum of
moments mr, =0 about the about thg -axis. For the upper part of the-axis, the
centre of mass about the z -axis is

Amg, Foy + 4Mpgulosy + 8mQ r
o, = & S Qs Y2 Qsy2 =1.6007m. The average
Qy 4m,, +4mgg, +8my,

mass is calculated as if the masses were in limegathis upper part oy -axis and is

Mgy + HMgon * 8mQyS% = 139" 10 *Kg.

m 4+4+8°

e
Now, x°z -axis, so Df,=Df =2985 10°Hz  with  mass

Dm, =W,(Df,)= 221" 10?Kg  and  spatial  amplitude r, =1.004m

zZ

fo0r =faox = 2998 10°Hz with mass m,,, =W,f,,, = 222" 10%Kg and spatial

amplitude  ,o, = o =Im , and f,, =f,, =5983 10°Hz with mass

3Qz

M., = W,f4o, = 443 10 #Kg and spatial amplitude,,, = o, =0.50Im. On thez -
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axis, the statéf, is degenerate, so it is shared betwégnand f,, on they -axis, so

we represent it by two masses. The scalar magmtatiguantities can be used and we

have centre of mass on the 2z -axis at

- 2rlez/ 3Qz + 2m2Qz/ 2Qz + 4(Dsz )rPﬂ

oz 2lez +2szz + 4(Dmpz) =0.802n . The

r

. + + .
average mass on the-axis is manzzzleZ 2Mzq; 4(Dmp% » 2.215 10 #Kg .

Polarized photon Q is thus reduced to a four mgstems with two identical masses on

the y -axis and two identical masses on theaxis. The moment of inertia is

lo = 2M, o f oy + 2M, 0l o, = 9.972° 10 Kgm® (134).
The spin angular momentum ik, =I o, =h,=1055 10*Js. The angular

frequency is , =106’ 10"rad/s. The maximum spin (rotational) frequency is

fo, =169 10°Hz (135).

For the unpolarized photon, thg and z -axis masses are equal and are

Mey =M, =My, =M, = 222°10%Kg .  The  spatial  amplitudes  are
ooy =1 3p, =1 50y =1 50, =Im. The moment of inertia for a four mass systemtliery
and z -axes for both unpolarized photons P and Q is

| oo = 4mg, /55, = 888" 10 Kgm’ (136).
The angular frequency is, = 119 10’rad/s. The spin frequency is

foo = 189" 10°Hz (137).

The ratio of the two spin frequencies is
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FQ (138).

Polarized photon P spins about twice more tharrield photon Q and about twice more
than the unpolarized photons P and Q. Both poldnetons are always perpendicularly
polarized. This is the EPR situation [8], that thw® polarized photons must always be
perpendicularly polarized. The spinning masses wtcdor spin angular momentum

properties.

9.2. Orbital Angular Momentum and Precessional Angular Momentum

Lissajous’ figures represent rotating vectors. ton structure is composed of
such figures. A point moving along the circumfererd the Lissajous’ figure traces an
orbit of constant angular frequency if the phasglean is constant. This orbital motion
accounts for the orbital angular momentum. If hosvetor a Lissajous’ figure, the phase
anglef is not constant but changes betwé&and 2p , the Lissajous’ figures change
shapes in a precession (rotation) that is perpaladicto the orbital motion, from
coincident lines af = Qhen ellipses precessing clockwise upfte p when we again
have coincident lines, then ellipses precessinglaokwise until we reaclf =2p when

the process repeats itself from coincident lineehSa precession has its specific angular

frequency and provides for a precessional angutamemtum.

10. MAXWELL'S EQUATIONS
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With the wave charge model, we can easily explé@ origin of electric and
magnetic fields in a photon. We next analyze Maksvekquations using this
phenomenon. We refer to the reverse structurd=igé 2(A), 5(A)and (B). In the

unpolarized photon P dfig. 2(A), the spatial amplitudes,, =r,, and are equal to the
wavelengths .., or ., respectively, i.e.fp, © ,, or ., and similarly for photon
Q. A spherical volume in three dimensions is thugpresented by
%rﬁx :y . :% >y - According to Fig. 2(A) each unpolarized photon is
describable on the averaged vibrations model bytwlte wavelengths on each side as
2/ i s 2/ yp, @nd 2/, and similarly for photon Q. Each sphere is a esentation of

six full averaged waves, and there is thus six\edent charges in three dimensions. In

the polarized photons iigs. 5(A)and(B), there are several different spatial amplitudes.

In three dimensions, each ellipsoid has a voltﬁ?é@/x/ylz. Since the axix© z, then

/,° [/, and the volume i%p/i/y. For the various ellipses, the volumeﬂiéplfxly

where subscript denotes thé" spatial amplitude. Thus for polarized photons & @n
the general volumes a%p/ x/ 26y, @nd %p/ ox/ 20, - The peaks of crests (or troughs)

in any direction represent individual maximum wasearges. The averaged volume

charge densities, or , depend on the direction taken and are, for theagesl six

waves, for example, oy =0 Giex 2 5 and
i /3,0( iPx iPy)
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. The electric field too depends on the direcbdhe

/ |Qx |Qy

amplitudes and the sources of the electric fieldse agiven as

N = X = 9 qi X N = x - qux
N>EPX F/eo Aeo i J i2Px iPy and N>EQX A) Aeo i /|2Qx iQy

As a result of this polarization, a displacement ¢teformation) current densities

~

NXJ,, =- T /t and N><]QX T Q/ﬂt emerge together with the displacement

vectorsD,, and DQX. The magnetic structures (photon structures), hvlaie ellipses

etc., are loops that begin and end at the same, gwince,N B = 0. Since the electric

field depends on direction, Maxwell's equations|wob depend on direction. Generally,

we can use ﬂt:ﬂt:-(}/ﬂf) , NxJ, =- l Yt =9 . Af and

Nxl, =- T Qﬂt =1 , Af . With J:(}/N)x(ﬂ f) and /2 =/2 we can generally

write Maxwell's equations for a polarized photon as

NE=—=_—> G
& zpeo i ix iy
N>B =0
N E=- E_ﬂsﬂf (139).
it
N D 1
N“H=—"+J= -D+ = f
it o+ < {1 ) 1

CONCLUSION
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Consideration of the mass of the photon to betmewgnetic has proved
successful in determining the structure of a phoaod further consideration of its
electromagnetic charge has helped to explain sesteunderstood physical phenomena
like the EPR Hidden Variable influences betweerapoétion correlated photons. By this
model, the unpolarized photon is found to havetsalelocity states on the surface and is
empty inside and has a single refractive indexedarded as some material, while the
polarized photon has a structure similar to thatofns with high velocity states near the
nucleus, making the area around the nucleus tcepssbhe highest masses. Polarization
correlated photons can aid in long distance comeoatoin. In general, a polarized
photon, due to its many charge-like wave statedearegarded as a material with certain

dielectric constants and refractive indices whiepahd on direction.
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