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Abstract 

The EPR problem of correlated behavior between two polarized photons of same 

genesis has led many authors to predict Hidden Variable theories which have not 

sufficiently solved the whole problem. Deterministic mechanics and variables are 

necessary to address the issue of communication between the polarized photons. The EPR 

problem has been addressed classically here. From the derived Einstein’s theory of 
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relativity from the centripetal force, we show that the mass and charge of a photon are 

electromagnetic. Hidden variable equations emerge and Heisenberg’s uncertainty 

principle and others are proved. Equation of motion and Young’s modulus are given. The 

structure of the polarized and unpolarized photons is determined and the various forces 

between polarized and unpolarized photons are calculated. The linkage of the forces to 

the permittivity and permeability of vacuum is given, implying frequencies (cycles or 

turns) can be considered to constitute electromagnetic solenoids. Analysis using 

Bernoulli’s equation shows polarized photons are compressible while unpolarized 

photons are incompressible. Spin frequencies of polarized and unpolarized photons are 

given. Polarized photons are seen to have an internal structure similar to material 

particles and hence Maxwell’s equations arise.  

 

1. INTRODUCTION 

 Vacuum polarization shows a dynamically generated photon mass to be proportional to 

the frequency w  [1]. Laboratory and geophysical observations have given the mass of the photon 

to be Kgm 51104 -´<  [2, 3]. Some laboratory experiments have set the limit for the photon 

mass as Kgm 50106.1 -´<  [4, 5]. Photon splitting due to vacuum polarization in an external 

laser field has been achieved, and the initial and final photons are almost collinear up to nonzero 

photon mass [6]. Faraday polarization filtering has been used for the EPR two-photon correlations 

as a quantum clock to measure traversal times of evanescent photons through magnetorefractive 

structures [7]. 

We begin by considering the unpolarized photon as a particle and proceed to derive the 

mechanics governing its polarization. We consider the instantaneous unification of the magnetic 
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properties of a point charge moving in a circular path in a uniform magnetic field, such that the 

circular path describes the particle, with the electromagnetic properties of the photon. We then 

derive Einstein’s energy equation for a relativistic particle and proceed to show that the mass and 

the charge of the photon exist in electromagnetic terms. 

We next consider polarization of a photon. When a photon is polarized, the intensity arriving 

at a detector is almost half that of the incident beam [8]. This implies that it is not “split” exactly 

into half upon polarization. The fraction of the original frequency (or vibrations) that remains, for 

example, in the horizontal direction of a vertically polarized photon has not been treated by any 

author to the best of our knowledge, in the picture that the polarized photon must have a 

continuity of states between the vertical and horizontal directions to avoid singularities of states 

in the horizontal direction. If the ratio of the original frequency to what remains after polarization 

in the horizontal direction is some constant for every photon, then a simple equation enables us to 

jump to all other frequencies in the entire electromagnetic spectrum to analyze any correlated 

polarization. We have used the example of a radiating antenna and the impulse received in the 

radio frequency to make calculations, and together with the constants involved in the calculations, 

we have shifted our interests to the optical regime for the EPR problem. Our model pictures a pair 

of photons simultaneously produced by the same source, which have been considered to 

momentarily interact and move apart with the result that the photons become perpendicularly 

polarized. We prove that the photons pass through each other to get polarized and the possible 

refractive indices are given. Hidden variable equations emerge and show some polarization 

correlation influences have velocity values many times greater than the speed of light in vacuum. 

Correlation equations are given and uncertainty principles are proved.  

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

Newton’s second law of motion, the equation of motion is given and solves for the vibrational 
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frequency of any point on the entire structure of the polarized and unpolarized photon. The 

expression for Young’s modulus is given.  

 Correlation equations are derived again through the wave current and the wave charge 

and degeneracies in wavelength and frequency are evident. The reverse structure and the normal 

structure of polarized and unpolarized photons is given. The normal structure of the polarized 

photons suggests a structure with a polarized nucleus, and the structure is similar to that of atoms. 

The unpolarized photon has states condensed on the surface with a circular (spherical) 

unpolarized nucleus. The optical regime is considered and analysis shows that in a particular 

direction, the polarized photon has wavelengths which in the optical regime corresponds to one or 

two or even more different colours for the same polarized photon, while a comparison of colours 

in the same direction between the two polarized photons also gives different colours. This issue 

addresses the EPR problem that the two polarized photons should correspond to two slightly 

different wavelengths (colours). The unpolarized photon is seen to be of a single colour on all 

directions.  

 Analysis using Bernoulli’s equation shows polarized photons are compressible while 

unpolarized photons are incompressible. The EPR problem is addressed, that even though there is 

no known interaction between two perpendicularly polarized photons produced in rapid 

succession, no matter their opposite side separations, whether the same from the source or 

different, both photons influence each other in an experiment to determine their polarizations with 

a speed that is greater than that of light c  in vacuum. The forces necessary for this influence have 

been calculated and comparison made for gravitational forces between unpolarized photons with 

the same initial wavelengths. Rotational dynamics gives the spin frequencies of the polarized and 

unpolarized photons. Because of the charges and currents, the polarized photons behave as 

dielectric materials and hence Maxwell’s material equations arise. 
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 We inform the reader that some calculated values are not given in standard form or are 

presented in index form. Some paragraphs are typed in italic as they are instrumental for further 

equation derivations or are important conclusions. Vectors are 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, 

xfD , UPON POLARIZATION 

 

2.1. Electromagnetic Solenoid and Charge 

 Let us consider a photon as a spherical particle in three dimensions, then simplify 

our dealings with it by using the two dimensional circular representation of the particle as 

in Fig. 1. We call this the larger particle. We consider every point on the circumference of 

the circle as the smaller particle which is represented by the electromagnetic vacuum 

relation (state) cf =l  where f  is the frequency, l  is the wavelength and 

smc /10998.2 8´=  is the speed of light in vacuum. We consider the instantaneous 

unification of the electromagnetic properties; the magnetic field zB , the electric field yE , 

and the velocity xc  with the magnetic properties zB , magnetic force yF , and the velocity 

xv  of a positively charged particle moving in a circular path in a magnetic field, at an 

instant when all these quantities can be represented at the same point on the 

circumference of the circle, and then consider polarization of a photon which occurs at 

some instant of time, and proceed to analyze the EPR correlation between two photons 
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produced simultaneously from the same source, as we also determine the structures of the 

unpolarized and the polarized photon. We visualize the frequencies (or turns) in a photon 

to be like the turns of a solenoid which point in a specific direction (are vectors) and 

imagine a photon to be bearing electromagnetic solenoids carrying electromagnetic 

charge. We assume the smaller particle moving in the circular path represents the wave 

and all the properties of the wave. Dealing with instantaneous properties, then, a plane 

electromagnetic wave ( smaller particle) traveling in an instantaneous x+ -direction (i.e. 

positive) has the instantaneous tangential velocity xc , instantaneous electric field yE+  

and instantaneous magnetic flux density zB+ , as shown in Fig. 1, where the quantities 

yE , zB , and velocity xc  are vectors. In the same uniform magnetic field zB  at the same 

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

instantaneous magnetic force yF+  and would have an instantaneous x- -direction 

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

xx c===- xx cv u . 
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Fig. 1. Demonstration of the right handed relations between the instantaneous 

quantities: magnetic field, zB , the electric field, yE , velocity of propagation, xc , for a 

plane electromagnetic wave, and the instantaneous right hand rule relationship of 

quantities zB , magnetic force yF , and tangential velocity xv  for a positive charge. 

We begin by deriving the picture of the equivalence of spatial amplitude and 

wavelength. The magnetic vector varies with the same frequency as the electric vector. 

We deal with the magnetic vector alone and represent the frequency amplitudes and 

wavelengths in the x - y  plane. Frequency and wavelengths will be presented as vectors 

here but when necessary, their scalar magnitudes will be used. With reference to Fig. (1) 
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and Fig. 2(A), a magnetic field whose vibrations are in the x - z  plane and parallel to the 

z± -axis, i.e. zB± , has a frequency amplitude parallel to the z± -axis as 2Pzf±  and a 

wavelength 2Px�±  perpendicular to the amplitude but parallel to the x± -axis. If the 

magnetic field has vibrations in the x - z  plane and parallel to the x± -axis, i.e. xB± , 

then it has a frequency amplitude 2Pxf±  and the wavelength is 2Pz�±  perpendicular to 

the frequency amplitude. Consider one vibration with frequency amplitude parallel to 

zB+ . The wavelength is 2Px�+ . If we rotate the zB+  vibration clockwise by o90  about 

the z -axis, the vibration is now in the y - z  plane and amplitude is still parallel to the 

z+ -axis. Rotating the vibration again anticlockwise by o90  about the y -axis places the 

vibration into the x - y  plane, the frequency amplitude becomes parallel to x+ -axis, and 

becomes 2Pxf+ , and its wavelength becomes 2Py�+ . Since 2Pzf  has become 2Pxf , then we 

see that the new frequency amplitude 2Pxf  (or 2Pzf ) from zB+  matches 2Px�  as its spatial 

amplitude as shown in Fig. 2(A), and has a wavelength 2Py�+ . Let this spatial amplitude 

of 2Pxf  (or 2Pzf ) matching 2Px�  be 2fx�  with frequency units 1-s . Now, if we similarly 

rotate the same zB+  on the x - z  plane whose wavelength is 2Px�+  clockwise by o90  

about the x -axis, we get y2Pf+  (or yB± ) with spatial amplitude 2fy�  and the wavelength 

as 2Px�+ . We now have vibrations and wavelengths that are in the x - y  plane only. We 

notice that any spatial amplitude, for example 2fx� , can be represented as 2Px� , as long as 

we keep track of the desired units of measurement. 

We now consider the averaging of vibrations of unpolarized photon in the particle 
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structure in Fig. 2(A), such that the vibrations in the photon occurring in numerous planes 

are averaged in the x - y  plane as shown, so that the unpolarized photon has half of its 

vibrations in the x -axis and the other half in the y -axis, with x  as the direction of 

propagation. We will assume that every vector frequency in Fig. 2 (A) is made up of two 

vector parts, for example, along the x -axis, x1Px2Px � fff += , etc., where x� f  is the 

inherent change in frequency property of the photon, and with o0lg =q  where lgq  is the 

angle between the longitudinally oriented quantities, then the dot product 

xPxPx cf ==× lg22 cosql2Px2Px �f , or generally, cf ==× lgcosql�f , and resembles the 

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

The frequency 2Pxf  can be represented by its spatial amplitude 2fx�  with the units of 

frequency 1-s  in the dot product 2Px2fx �� ×  and o0lg =q . The cross product for velocity 

(or speed) is ztrPyPx cf ==´ ql sin222Py2Px �f , where 2fx2Px �f º  and o
tr 90=q  is the 

angle between the transversely oriented quantities in the cross product 2Py2fx �� ´ . We 

thus have states like yc=× 2Py2Py �f , zc-=´ 2Px2Py �f  and ( ) zc=-´ 2Px2Py �f . We are 

concerned only with the magnitudes of quantities and combinations in the x - y  plane. 

When we observe the velocity direction and wavelength direction for vibrations of a 

transverse wave on a rope, we realize that xc  is in the direction of 2Px�  and yc  is in the 

direction of 2Py� . Thus we can have the directional sense of c  determined by that of l  

and write the perpendicular combinations as xtrPxPy cf =ql sin22 . From Fig. 2(A) for 
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example, the frequency y2Pf  has a spatial amplitude 2PyPy �r =  and a wavelength 

2Py2Px �� = . Using Fig. 2(A), and considering three dimensions, then at the point of 

contact for a spherical particle, the tangential velocities are yc , zc , yv- , and zv- . Now 

we rotated zB±  to become xB± , thus xz cc º  and xz vv º , hence we use xc  and xv-  

instead of zc  and zv-  to match zB , yE , and yF  as shown in Fig.( 1). Thus we have 

rotated the speed zc  to become xc . We will thus henceforth work with xc  instead of zc  

but keep in mind that xc  also implies zc . The products of frequencies and the spatial 

amplitudes and wavelengths are smcc xy /10998.2 8´==-=´==× z2Px2PyPy2Py c�frf , 

which are scalars in three dimensions. We say that the photon is in an electromagnetic 

state defined by cf =l  at any point along the circumference of the circle on the x -y 

plane. This electromagnetic status will be useful when we determine the normal structure 

of the photon.  

The right hand rule for the instantaneous quantities zB+ , yF+ , xv-  for photon P 

and zB- , yF+ , xv+  for photon Q are shown in Fig. 2(A). The photons move in 

opposite directions along the x -axis and are regarded to pass through each other to 

polarize. 

With this electromagnetic model of Fig 2(A) we realize that if photons with different 

frequencies were put together to form concentric circles, then according to the relation 

cf =l , the higher the frequency of a photon, the smaller the spatial amplitude (or 

wavelength) and wavelength would be, and hence the smaller the size of the photon. The 
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spatial amplitude (for the frequency amplitude) is inversely proportional to the 

wavelength. We call this order the normal structural order for a photon. 

We now consider perpendicular polarization of two photons P and Q simultaneously 

(produced by the same source), which are represented in Fig. 2(B) which is in reverse 

order to expected size since a higher frequency is represented with a higher spatial 

amplitude and vise versa so that the spatial amplitude is as usual directly proportional to 

the desired frequency amplitude, but the spatial amplitude does not represent the 

wavelength since the product of the spatial amplitudes (with units 1-s ) and their 

wavelengths are not equal to cf =l . We say that the photons are in polarization states in 

reverse order and this reverse order will be used for calculations and representation of the 

reverse structure of the polarized photon, but we will revert to the normal order when we 

determine the normal structure of the polarized photons.  

The two photons in Fig. 2(B) are assumed to pass through each other to get polarized. 

The y -frequencies in photons P and Q remain as 2Pyf  and 2Qyf  respectively, but the x -

frequencies become 1Pxf  for photon P and ( ) 3Qxx2Qx f� ff =+  for photon Q. The outer 

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

external reverse order shape in two dimensions.  
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Fig. 2: (A.) Representation of the averaged x -direction vibrations as 2Pxf , 2Qxf , 

and the averaged y -direction vibrations as 2Pyf , 2Qyf  for a pair of unpolarized particle 

photons P and Q respectively, with x±  as the direction of propagation. The magnitude of 

each radius represents the spatial frequency amplitude of the averaged vibration as shown 

by the dashed arrow Pyr . All vibrations have equal spatial amplitudes in all directions as 

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

spatial amplitudes in both x  and y -directions, as illustrated by the two waves in photon 

P presented for the x -direction, with each wavelength containing the quantities 2Qxf  or 

2Pyf . At the point of contact, the tangential velocities yc , zc , yv- , zv-  for a spherical 

particle in three dimensions are shown. (B) Representation of the reverse shapes of 

polarized particle photons P and Q after passing through each other, polarizing 

perpendicularly and scattering. The outer envelope in photon Q encloses portions cut off 

from photon P and transferred to photon Q upon polarization, while the inner envelope 

encloses the original averaged frequencies before polarization. Each arrow from the 

centre of the cross represents the averaged magnitude of frequencies on that side.  

 We make the following assumptions: 

(a) each radius in Fig. 2(A) represents one wavelength, 

(b) frequency changes during polarization occur in the x -direction (in our case), or the 

immediate direction in which the photons have interaction, 

(c) just like a photon passes through a Polaroid filter to be polarized, two photons P and 
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Q pass through each other and get polarized perpendicularly to each other and continue 

moving in their original direction of propagation. The two photons pass through each 

other like two waves on a rope pass through each other whether in constructive or 

destructive interference, and continue in their usual directions after separation. 

(d) frequencies (cycles) are analogous to the number of turns in a solenoid and are taken 

as an electromagnetic solenoid containing an electromagnetic charge-like wave.  

(e) spatial amplitudes representing the frequencies change by the same factor as the 

corresponding frequencies during polarization. 

(f) the mechanical force upon polarization is derivable in a similar manner as the 

mechanical force experienced when a photon delivers energy to a medium that absorbs or 

reflects. 

 We consider the instant when xxx cf ==× lgcosqlxx �f  with o0lg =q . At that 

instant, the magnitudes of velocities xxxx fc lu == . The force yF  is directed towards the 

centre and is thus the centripetal force 
yy

y rrF
22
xx mcm == u , where yr  is the radius 

parallel to the direction of the force, and m  is the instantaneous point mass associated 

with the wave. According to Fig.(2A), we design yy �r =  and we see that yyyy �FrF ×=×  

is energy like. We have the mutually perpendicular wavelengths: x�  in the direction of 

xc  or xv  and y�  in the direction of force yF . The velocities xc  and zc  are tangential so 

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

wavelengths x� , y� , and z�  are mutually perpendicular. Using the vector frequency xf  
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as a scalar magnitude xf , we derive instantaneous Einstein’s equation for the energy of 

the photon as  

  22
xxxxxx cmmhf ==×=×== ue yyyy �FrF     (1), 

where h  is the Plank’s constant ( Js341063.6 -´=  ) and xm  is the instantaneous point 

vector mass. Thus the instantaneous energy flow is in the 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 forms. We rearrange this derived 

Einstein’s equation (1) to form the instantaneous mass in vector form as,  

   x
x

x f
f

m W==
2
xc

h
      (2), 

where Kgs
c

h
x

51
2 104.7 -´==W  is a constant. Equation (2) states that 

the instantaneous mass of any photon is in the wave and is electromagnetic, is 

directly proportional to the instantaneous electromagnetic frequency, and is 

different for photons of different frequencies. 

For example, a photon with frequency Hz1  has an instantaneous electromagnetic 

mass Kgm 51104.7 -´»  at any general point along the circumference and a photon with 

frequency in the order Hz810  has an instantaneous electromagnetic mass 

Kgm 43104.7 -´»  at any general point along the circumference. From Einstein’s type 

equation (1) and equation (2), we say that polarization is linked with instantaneous 
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change in frequency, xfD , so that the instantaneous change in mass xmD  and the 

instantaneous change in energy, x�D  are vectors such that 

   
22
xx cch xxxx

xx

� fm� f�

� fm

W=D==D

W=D
    (3),  

that is, 

the instantaneous change in mass (or energy) of a photon during a process like 

polarization is as a result of the instantaneous change of frequency of the photon 

and is a vector. 

 We represent the instantaneous charge q  as the dot product 

   ( )
y

y

y

y

E

F

E

F
q ==×�

�
�

�
�
�
�

�
= lgcosq

y
y

F
E
1

    (4), 

where o0lg =q . The instantaneous charge is a point contained within electromagnetic 

terms of magnetic force and electric fields, thus equation (4) states that  

the instantaneous point charge is in the wave and is electromagnetic, and is the 

ratio of the instantaneous magnetic force at a point to the electric field at that 

same point. 

 

2.3. Derivation of Change of Frequency, x� f  

We observe that the emission of radio waves at an antenna involves momentary 

interaction of the emitted waves with the antenna and then scattering of the waves, and 

the emitted waves are usually polarized. The impulse received at the antenna implies the 

polarization process involves a force. 
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The mechanical force exerted by waves on a surface that absorbs or reflects is 

given in order of magnitude by the rate of energy flow divided by the wave speed and this 

relation holds exactly for electromagnetic waves as well [9]. The wave speed c  in the 

direction of propagation is equivalent to xc , which is a point on the particle structure of 

the photon, and from equations (1) and (2), we have 

   2
xch xxx ff� W==       (5), 

and mechanical force, F , given by the rate of energy flow divided by the wave speed is 

( )cdt
d

c
h

dt
d

x
x ffF W=�

�
��

�
�= . Let us associate to the unpolarized photon an inherent 

property related to a force as, t
c

tc
h x

x

xx
y

ffF W== so that 

( )x
x

cdt
d

c
h

dt
d

x
x

y ffF W=�
�
�

�
�
�=D  upon polarization. 

Let us regard absorption as an inelastic collision where momentum is conserved 

even though kinetic energy is not conserved. We thus regard a reflection of a photon on a 

surface as an elastic collision where deformation is restored after colliding surfaces 

bounce off each other conserving both momentum and kinetic energy. Correlated 

polarization (or correlated deformation) of a photon by loss of vibrations of one photon 

on the colliding side to another photon, or a gain of vibrations by the colliding photon on 

the colliding side of a photon which is polarizable (deformable) can too be considered as 

an elastic collision if the process is reversible without losses.  

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

polarization, then in the limit 0®Dt , xx ff dºD  and dtt ºD . Hence for polarization 
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due to zBD  and xBD  all related to xfD  (or zfD ) produces the magnetic force yFD  as 

   
dt
d

c
dt
d

c
h

x
x

xx
y

ff
F W=�

�

�
�
�

�
=D      (6). 

From equation (6) we have the polarization impulse yy pF D=DD t  given as 

   xx
x

cc
c
h

t xxxyy mffFp D=DW=D=DD=D    (7). 

Equation (7) states that 

the impulse (or change in momentum) received is as a result of the change in mass (or 

frequency) on the colliding sides. 

When an alternating current flows into a transmitting antenna, polarized radio waves 

of the same frequency f  as the alternating current are radiated if the length of the aerial 

is comparable with the wavelength l  of the radiated waves [10]. It has been observed 

that each Hzf 810998.2 ´=  photon emitted by a certain FM antenna gives it an impulse 

of Ns34106.6 -´  [5].  

We observe that the radiated wave above momentarily interacts with the antenna and 

scatters upon imparting a force on the antenna. This force is related to the change in 

frequency xfD  acquired by the scattered polarized waves and using equation (7) and 

substituting the given values, we have  

   Hz
h
c

t 810985.2 ´=DD=D yx Ff     (8), 

which is slightly less than the original frequency Hzx
810998.2 ´=f . 

The remaining frequency component 1xf  is much less than the original component 
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Hz810998.2 ´=x2f . Hence the components add up as 

   x1xx2 fff D+=       (9). 

This is Doppler shift in frequency. From equations (8) and (9) the component 

Hz6103.1 ´=1xf . From the ratio of the frequencies we have  

    1x2x ff 615.230=      (10). 

If the above ratio is constant for all polarizations of photons, equation (10) may be used 

to switch to and study polarization at any desired frequency in the entire electromagnetic 

spectrum once 1xf  or 2xf  is known, and xfD  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 electromagnetic states for photons P and Q 

in dot product forms as xc=×=× 2Qx2Qx2Px2Px �f�f , parallel to x -axis, and 

yc=×=× 2Qy2Qy2Py2Py �f�f , parallel to y -axis.  

 Consider now the EPR problem where a physical system consists of atoms in 

which a transition occurs from an excited state to the ground state with the emission of 

two photons in rapid succession. The particles momentarily interact and scatter. The 

wavelengths of the scattered photons are slightly different, so they correspond to two 

different colors, say red and green, and have the property that their polarizations are 
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always at right angles: if the red photon is vertically plane polarized, then the green 

photon is horizontally plane polarized or if one is o45+  to the horizontal, the other is at 

o45-  and so on [8]. Hence the perpendicularly polarized photons have a correlated 

behavior. We deduce that  

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

between the two photons before they scatter, and this property is the change in 

frequency, fD .  

Now when a photon is polarized, the intensity arriving at the detector is about half of 

the original intensity [8]. Intensity is the square of the amplitude. If vibrations were 

completely cut off in one direction after polarization, in our case the x -direction, then the 

intensity should be exactly half, but since it is slightly more than half, it implies that some 

amplitude remains in the x -direction after polarization. We deduce that 

the two photons momentarily exist as a pair in the neutral state as shown in Fig. 

2(A), but scatter upon polarization such that a correlation in their polarizations 

exists as a result of the shared xfD  in the x -direction as shown in reverse 

structure in Fig. 2(B), with photon P becoming vertically polarized and photon Q 

horizontally polarized. Since in the polarization process almost all of the x -

vibrations of photon P are cut off ( not all is cut off as little frequency still remains 

in the x -direction as 1Pxf ) by xfD  so that it is vertically polarized, by law of 

conservation of energy (frequency), this xfD  is transferred to photon Q, and the 

x -vibrations, 2Qxf , in photon Q add up in phase with xfD  overwhelming the 
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density of its vertical vibrations so that photon Q becomes horizontally polarized. 

This is a process equivalent to charging a photon with a vertical charge or a 

horizontal charge by causing either a vibrations deficiency on one side (“splitting 

it”), as in the vertically polarized photon P, or causing the photon to have an 

excess of vibrations on one side and hence horizontally polarized as photon Q. 

This polarization is also analogous to charging by negative or positive charges in 

electron donor-acceptor cases. We conclude that because of this polarization 

(charging), attraction or “drawing in” [10] of the correct polarized waves should 

occur at an aerial receiver dipole wire for radio waves where the electric field is 

able to drive a stronger current along the wire if the aerial dipole is properly 

aligned along the polarization direction of the waves. Polarization correlated 

photons too must therefore possess some property or force of attraction which 

when disturbed like during a polarization measurement, one photon acts as a 

receiver dipole while the other as the transmitter of an effect or information 

(disturbance wave) about the disturbance to the polarization correlation.  

 We next examine polarization of light by a Calcite crystal. All the light incident 

on it goes through, and the light is divided into two components whose polarizations are 

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

wavelength of the beam going straight through is a little shorter than that of the other, the 

two light waves emerging from the crystal perform an identical number of oscillations 

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

the opposite direction.  
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If the light incident onto the Calcite crystal can be considered as twin photons that 

interact and scatter into two perpendicularly polarized (deformed) photons sharing xfD , 

for example, and propagating through space, then they can be reunited to form the 

original unpolarized photons. These polarizations can be regarded as deformations due to 

elastic collisions which are restored (or perfectly recycled) upon reunion. We then 

conclude that 

the perfect reunion implies xfD  is not altered (or destroyed) in the paths taken 

and it is exchanged (transferred) at the polarization point before the polarized 

photons separate, and at the reunion point when the photons rejoin.  

 

3.2. Hidden Variable Equations and Refractive Index 

In polarized photon P, the x -direction frequency reduces to ( )x2Px1Px fff D-= , and 

the combining electromagnetic wavelength increases to ( )2Px2Px1Px ��� D+= . We have 

the electromagnetic point states for photon P as xc=× 1Px1Px �f  and yc=× 2Py2Py �f . For 

polarized photon Q, the x -direction frequency increases to ( )x2Qx3Qx fff D+= , and the 

wavelength reduces ( )2Qx2Qx3Qx ��� D-= . The electromagnetic point states for polarized 

photon Q are xc=× 3Qx3Qx �f  and yc=× 2Qy2Qy �f .  

 We begin by deducing that photons can be converted from one to another in the 

electromagnetic regime cf =l  (i.e., between themselves without the use of other 

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

unpolarized structure that if photons with different frequencies were put together to form 
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concentric circles, then the higher the frequency of a photon, the smaller the spatial 

amplitude and wavelength would be, and hence the smaller the size of the photon, and 

vice versa. We then consider how a photon would change between electromagnetic states 

in the x -direction in a polarization process from, say, xc=× 1Px1Px �f  to xc=× 2Px2Px �f , 

where 2Px2Px1Px ���� += . From polarized photon P of Fig. 2(B), we see that 1Pxf  is an 

inherent property of photon P such that by equation (9), x1Px2Px fff D+= , thus, for 

calculation purpose, we can by induction squeeze the point 1Pxf  into the unpolarized 

photon and form the reverse structure of polarized photon P whereby the expected large 

size photon due to its large wavelength and small frequency 1Pxf  has been squeezed into 

the smaller size photon with frequency 2Pxf  and smaller wavelength 2Px� . If we divide 

equation (9) by 1Pxf , the relative amplitudes add up as 615.2291615.230 +=  which are 

related to the wavelengths 2Px2Px1Px ��� D+=  with scalar magnitudes mPx 615.2301 =l , 

mPx 12 =l , m615.229=Dl . However 1Px�  has spatial dimensions much larger than 

those of 2Pxf , whose wavelength or spatial amplitude is 2Px� , so in the reversed structure 

we remember that 1Pxf  is still tied to 1Px�  even though the frequency spatial amplitude is 

less than 1Px� . This gives us the picture that if further changes occurred in the y -

direction with the elimination of yfD  such that y1Py2Py � fff += , then the remaining 1Pxf  

and 1Pyf  would expand from their squeezed states, and each would pick up its 

corresponding Px� 1  and Py� 1  respectively and form the circular electromagnetic 

structures defined on the x  and y -axes by xc=× 1Px1Px �f  and yc=× 1Py1Py �f  
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respectively, in accordance to Fig. 2(A). Similarly, 3Qxf  is an extended state in polarized 

photon Q and only with further polarization to remove yfD  would 3Qxf  contract and pick 

its electromagnetic wavelength mQx 501.03 =l  as shown in equation (11) and become 

entirely electromagnetic. 

We now seek an operation for a polarization correlation event which avoids 

singularities in frequencies in some directions and maintains continuity of frequencies in 

both x  and y -directions. This event leaves the x  and y -direction frequencies as 

x2Px1Px fff D-=  and 2Pyf  respectively, and x2Qx3Qx fff D+= , and 2Qyf  respectively for 

both polarized photons P and Q.  

We first work in the radio frequency and consider polarization whereby two 

simultaneously produced photons momentarily interact and scatter upon polarization. We 

will later shift our interest to optical frequencies and consider the EPR situation. For 

convenience, we will use the longitudinal form of equations where, for example, 

xPxPxPxPx c�f�f ===× 11lg11 cosq1Px1Px �f  since o0lg =q . Longitudinal vector and scalar 

forms of products of frequencies and wavelengths will appear in equations as deemed 

necessary. Vector cross products will emerge later as well. We saw at the beginning that 

xB  implies also zB  after rotations. For a solenoid, the magnetic field is in the direction 

of the number of turns (or cycles or frequencies), n , thus 2Pxx fB µµ xn , and similarly 

for zB . We will thus use the frequencies instead of the magnetic fields. 

Let us now assume indeed that frequency changes in the x - direction. The prevailing 

continuity condition for states in photons P and Q would be 
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xxc u==×=×=×=× 3Qx3Qx2Qx2Qx2Px2Px1Px1Px �f�f�f�f , or, 

   xxQxQxQxQxPxPxPxPx c�f�f�f�f u===== 33222211   (11), 

where, 
x� fff

� fff

2Qx3Qx

x2Px1Px

+=

-=
, 

and, 
2Qx2Qx3Qx

2Px2Px1Px

����

����

-=

+=
. 

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

operation such that 1Px1Px2Px2Px �f�f ×=×  as ( ) ( ) 1Px1Px2Px1Pxx1Px �f���� ff ×=-×+ , or, 

( ) 0=×-×-× 2Pxx2Px1Px1Pxx ��� f��f�� f . It is seen that the states in a polarized photon 

are an operation with a mixture of the original states and changes due to polarization.  

Photon P produces this effect in the x- -direction while photon Q produces it in 

the x+ -direction. Now xv  is opposite xc  , thus xvD  is opposite xc . If we use the 

magnitudes only we may represent instantaneous changes in velocity due to polarization 

of photon P as PxxPx f 11 lu D=D , PxPxPx f 212 lu D=D , and PxxPx f 23 lu DD=D . Inserting the 

direction according to Fig. 2(A) and using the scalar magnitudes of quantities, we have 

for photon P  

   ( ) 0ˆ 2211 =DD-D-D- PxxPxPxPxx �f�f�fx    (12). 

According to Fig. 2(A), the state PxPxf 22 l  is the incident vacuum point of photon P onto 

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

xfD  so that the end result vacuum point PxPxf 11 l  behaves as though it were the incident 

point. We call it the inductive point since it is not represented in Fig. 2(A) to the size of 
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the interacting photons, except that photons (or photon points) can be converted from one 

electromagnetic state (point) to another. Thus by this inductive (or inverse since every 

lower electromagnetic frequency matches a higher wavelength) order of events the first 

term of equation (12) is a polarization by interchanging Pxf1  with xfD  by photon P at the 

first surface of contact with photon Q, while the second term is similar to polarization by 

refraction at interface, since Pxf1  remains the same while Px1l  is interchanged with Px2lD . 

Thus the inductive original vacuum point PxPxf 11 l  of photon P enters into photon Q. The 

second term wave PxPxf 21 lD  travels through the interior of photon Q and is incident onto 

the second surface of photon Q. The third term is thus a polarization by interchange of 

Pxf1  with xfD  by photon P at second surface of contact with photon Q and carries with it 

Px2lD  inherited at first interface, thus the third term is a polarization upon transmission. 

This is proof that photon P actually passes through photon Q. Hence, the whole lossless 

transmission process involves three terms. We summarize the whole transmission process 

of photon P through photon Q as 
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We can determine the values of the wavelengths by using equation (11) and obtain  
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From equations (8), (9) and (13) we see that 
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   (15). 

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

as  
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   ( ) smcx x /0619.228996.0615.229ˆ =---    (16). 

The refractive index is calculated for light as the velocity in vacuum divided by the 

velocity in medium. In our model in the radio frequency, we assume that both photons are 

traveling in vacuum and this translates the refractive index to the velocity at a point on 

the circumference of the unpolarized photon divided by the velocity term in the medium 

of refraction, and for polarized photon P the refractive index Ph  is given as 

   004355.1
2

==
Px

x
P

c

u
h      (17) 

From equation (11), we have for polarized photon Q, 2Qx2Qx3Qx3Qx �f�f ×=×  as 

( ) ( ) 2Qx2Qx2Qx2Qxx2Qx �f��ff ×=D-×D+ , or, ( ) 0=D×D-D×-×D 2Qxx2Qx2Qx2Qxx �f�f�f . 

We denote QxxQx f 21 lu D=D , QxQxQx f 222 lu D=D , and QxxQx f 23 lu DD=D  as the 

instantaneous changes in velocity due to polarization of photon Q. We have the prevailing 

equations in the opposite direction according to Fig. 2(A) as  

   ( ) 0ˆ 2222 =DD-D-D+ QxxQxQxQxx �f�f�fx    (18). 

According to Fig. 2(A), the state QxQxf 22 l  is the incident vacuum point of photon 

Q onto photon P and polarization is by gain of xfD . The first term of equation (18) is a 

polarization by interchanging Qxf 2  with xfD  by photon Q at the first surface of contact 

with photon P, while the second term is similar to polarization by refraction at interface, 

since Qxf 2  remains the same while Qx2l  is interchanged with Qx2lD . Thus the original 

vacuum point QxQxf 22 l  of photon Q enters into photon P. The second term wave 
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QxQxf 22 lD  travels through the interior of photon P and is incident onto the second surface 

of photon P. The third term is thus a polarization by interchange of Qxf 2  with xfD  by 

photon Q at second surface of contact with photon P and carries with it Qx2lD  inherited at 

first interface, thus the third term is a polarization upon transmission. This is proof that 

photon Q actually passes through photon P. Hence, again, the whole lossless transmission 

process involves three terms. We summarize the whole transmission process of photon Q 

through photon P as 
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The averaged wavelength values are obtained from equation (11) as 
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     (20). 

Now, QxPx ff 22 = . From equation (8), (16) and (20) we have 
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   (21). 

The products of the components in equation (18) add up in index form as 

   ( ) smcx x /0497.0499.0996.0ˆ =--+    (22). 

The refractive index is the velocity term of the unpolarized photon divided by the 

velocity term for refraction in the polarized photon, and for polarized photon Q the 

refractive index Qh  is given as 

   004.2
2

==
Qx

x
Q

c
u

h       (23) 

 We see that 1Px�  and 2Px�D  have dimensions larger than those of the unpolarized 

photon P and thus form velocity states outside the polarized photon P. Further, we see that 

3Qx�  and 2Qx�D  have dimensions smaller than those of polarized photon Q and hence 

form velocity states within polarized photon Q.  

 Equations (12) and (18) are correlated through xfD  and have units of velocity, 

hence the two polarized photons have correlated behavior. These equations can explain 

the EPR Hidden Variable theories where communication between two perpendicularly 
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polarized and correlated photons is greater than the speed of light in vacuum, such that 

whenever one photon is detected as horizontally polarized on one side of the source, the 

other is simultaneously vertically polarized on the opposite side irrespective of its 

distance of separation from the source [8]. Any disturbance to this correlation in a process 

like the determination of the polarization state of any polarized photon activates 

correlation waves in form of equations (12) and (18) whose velocities are very high. The 

process is instantaneous and this explanation sets the time limit through the velocities. 

We see that the velocity (speed) is conserved in the process, hence we conclude that 

equations (12) and (18) are Hidden Variable velocity conservation 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 ignoring the direction, we factorize this 

equation and obtain ( ) PxPxPxPxx �f��f 2121 D=D-D  and ( )xPxPxPxx ff��f D+D=D 121 . We 

obtain the correlation equations 

   xPxPxPxx c�f�f 996.0212 =D=D     (24), 

and, 

   xPxPxPxx c�f�f 615.229221 =D=D     (25), 

whereby, 
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     (26). 

Equation (24) states that if 2Px�  and 2Px�D  are correlated then, 2Px�  propagates with 

frequency xfD  while 2Px�D  propagates with frequency 1Pxf , and equation (25) states that 

if 1Px�  and 2Px�D  are correlated then 1Px�  propagates with frequency xfD  while 2Px�D  

propagates with frequency 2Pxf . 

 For photon Q we choose the analogous opposite direction equation (18) and 

ignoring the direction, we factorize the equation as ( ) QxQxQxQxx �f��f 2222 D=D-D  and 

( )xQxQxQxx ff��f D+D=D 222 , or,  

   xQxQxQxx c�f�f 499.0223 =D=D     (27), 

and, 

   xQxQxQxx c�f�f 996.0232 =D=D     (28), 

whereby,   
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      (29) 

Equations (27) states that if 3Qx�  and 2Qx�D  are correlated then, 3Qx�  propagates with 

frequency xfD  while 2Qx�D  propagates with frequency 2Qxf , and equation (28) states that 

if 2Qx�  and 2Qx�D  are correlated then 2Qx�  propagates with frequency xfD  while 2Qx�D  
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propagates with frequency 3Qxf . Equations (24) to (29) are the correlation equations 

linking xQxPx fff D=D=D  in polarized photons P and Q. 

 

4.2. Uncertainty Principles 

We have seen that the impulse tDD yF  (or change in momentum) cannot be 

calculated from change in velocity since c  is constant. Rather it is change in the 

electromagnetic mass (or frequency) that accounts for the impulse. From equation (7) we 

can determine this impulse as,  

   xxy � fmF xx cct W=D=DD      (30), 

From equation (30) we see that xfDxc  has the dimensions of acceleration, ya , of a photon, 

hence in the radio frequency, 

   216 /10946.8 smc xx ´== � fay       (31), 

that is,  

the acceleration, ya , of a photon depends on change in frequency xfD .  

From equation (30),  

   yy aF W=DD t         (32). 

From equation (3) the scalar energy of a photon hf=e  can be used to determine the 

change in vector energy x�D  as xx � f� h=D . From equation (7) we then see that  

   hd
ct x =�

�
�

�
�
�DD

x
y fF       (33) 

Now Hz810985.2 ´=D xf , and Hz810998.2 ´=2Pxf , hence 2Pxx ff »d . We rotated zB±  
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to be in the x - y  plane thus 2Pzzx fff »= dd . The spatial amplitude of 2Pzf  is equivalent 

to 2Pz� , hence 

   2Pz2Px
2Pz2Pxxx

��
ffff

==»»=
D

xxxx cc

d

cc
   (34). 

Now yFD  is perpendicular to 2Pz� . We thus have trPzy tFt ql sin2DD=´DD 2Pzy �F  

meaning the vertical force can be inclined at an angle trq  to the horizontal axis, for 

example, at o45 . For o
tr 90=q , equation (33) can thus be written in three dimensions as 

the cross product 

   x2Pzy h�F »´DD t       (35). 

Equation (35) has the product of an impulsive force and a length which results to an 

impulsive energy. Hence we see that 

Plank’s constant xh  is an impulsive energy and is a vector. 

Now, the impulse received by photons P and Q upon polarization is the same in 

magnitude but opposite in direction and is related to the mechanical force, yFD . The 

force yFD  is the product of mass and acceleration, i.e., yxy amF D=D , where 

2Pxx fm W=  is the averaged initial mass in the x -direction and xfm WD=D  is the change 

in mass. With the help of equations (3) and (31) the change in the force, yFD  is given 

from as  

  ( ) Ncx
252 1098.1 -´»DW=WD=D=D xyxyxy fafamF   (36). 

The first expression of equation (36) is the Newton’s second law of motion. We can 
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consider the flow of energy direction to be determined by the direction of l  just as we 

saw that the direction of c  is determined by the direction of l , thus in our two 

dimensions, the energy x�D  is related to 2Px� . We can thus use 2Px�  instead of 2Pz�  in 

equation (35). Thus in two dimensions, equation (35) becomes 

   x2Pxy h�F »D´D t       (37). 

From equation (37), we have the change in energy as 2Pxyx �F� ´D=D  (we may use x�D  

or z�D ), hence  

   xx h� »DD t        (38). 

This is the usual uncertainty relation in the measurement of time and energy. Since from 

equation (3) xx f� D=D h . The energy transferred in the polarization process in the radio 

frequency is thus  

   Jh 251098.1 -´»´D==D 2Pxyxx �F� f�    (39). 

Substituting the expression xx f� D=D h  into equation (38) it is seen that xx h� f »Dth . 

With xh=h  in magnitude, we have, 
xfD»D 1t . This spells three facts, one; that xtD  is 

the periodic time, and two, 
x

x
t

f
d

d  in equation (6) is always negative since it is a fact 

that as the frequency increases, the periodic time reduces and vice versa, and three, since 

x

x
t

f
d

d  is always negative then yFD  and ypD  are negative always. With these 

deductions, we see that in scalar and vector forms we can write,  
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       (40), 

which is the unavoidable wave theory uncertainty or error in frequency for a 

measurement of finite time duration tD  [11]. Thus we have 
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   (41), 

which is the source of the negative sign in the force. Equation (38) can thus be written in 

scalar and vector forms as 

   
( )

( )xx

xx

h�

t�

»DD

-»D×D

t

hx       (42). 

The scalar form says that the flow of energy due to polarization is in the direction of xv  

which is opposite xc . Again we see that assigning direction to changes in time makes 

vector quantities into scalar quantities. We therefore conclude here that this polarization 

has taken place in a time interval 

   st 91035.3 -´=D=D xt      (43). 

 From equation (40), and equation (3), it can be deduced that 
x

x tm D
W-»D ,and 

in scalar and vector forms as 

   
( )

( ) Kgst

Kgsx
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   (44). 
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This is the usual uncertainty relation in the measurement of mass (or frequency, or 

energy) and time. 

The averaged mass can thus, for example, be written in scalar and vector forms as  

   
2PxPx

2Pxx

fm

f�

x

Pxm

W=

×=
      (45). 

From equations (36) and (41) we have  

   ( )2
xxy f�F D-=D xc       (46), 

meaning that the vector property of the force yFD  is associated with the vector constant 

x� . This force can take several forms depending on issue at hand. It can be a restoring 

force for a squeezed (or deformed) spatial amplitude (or frequency), a centrifugal force 

directed away from the centre of a spiral propagating wave, a magnetic mechanical force, 

or an attractive force between the polarized photons along their direction of propagation, 

or can generate a torque that causes the photon to spin about some axis. 

 

4.3. Angular Momentum 

We may use tD , or xtD-  for time. The force direction yFD  determines the impulse 

direction ypD . Thus we may have the impulse as yy pF D=DD t  or yxy ptF D-=DD- . 

Since we have not assigned any specific order in the way quantities appear in an equation, 

we can express equation (35) in three dimensions through scalar and vector time as 

   
( )

( ) ( )xy2Pz

xy2Pz

hp�

hp�

»D-´

-»D´
, ( or zh±  in three dimensions) (47). 
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This is Heisenberg’s Uncertainty Principle zxy hh� p� s ±»±»´z  where 

2Px2Pz
2Pzxz

z ��fffs ==»DºD=D xxx ccc  is the uncertainty in position (wavelength) 

as xxz fff D»= , and tDD= yy F� p  is uncertainty in momentum. 

The length 2Pz�  is perpendicular to yFD , hence equation (35) has the product of a 

force and a perpendicular length which implies the turning effect of a torque. The 

resulting equation (47) is therefore a moment of momentum which is the angular 

momentum. The angular momentum, �L I= , (where I  is the moment of inertia and �  

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

and (47), the polarized photons rotate (spin) about the x -axis and xL  is given as,  

  ( ) ( ) ( ) ( )
pp 22

y2Pzx
xxx

p�h
�L

D´±
»±=±=±=± hI    (48), 

where, 
=
i

I ii rm , xi mm =  and ym  are the electromagnetic masses, xi rr =  and yr  

are the distances from the centre of mass to the axis of rotation, and Js3410055.1 -´=xh .  

 

4.4. Equation of Motion 

 We saw at the beginning that xB  implies also zB . For a solenoid, the magnetic 

field is in the direction of the number of turns (or cycles or frequencies), n , thus 

2Pxx fB µµ xn , and similarly for zB . If the vibrations in a photon can be regarded as 

turns of a solenoid carrying an electromagnetic current due to an electromagnetic charge, 

then the magnetic field zB  due to the electromagnetic solenoid is xz iB xonm= , where xn  
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is the number of frequencies (cycles) in a unit length facing the x -direction, and xi  is the 

instantaneous electromagnetic current in the cycle and has instantaneous direction just 

like velocity xv  has instantaneous direction, and AmVso /104 7-´= pm  is the 

permeability of vacuum. From Fig. 2(A), a unit length implies one wavelength, then 

1=xn  as every arrow from the centre represents one wavelength or cycle. An 

unpolarized photon can be regarded as uncharged so in a process of polarization we can 

regard a positive charge xq  as the instantaneous electromagnetic current per frequency 

(cycle) point, (units As), characterized at an instantaneous point by velocity xv  which is 

opposite xc . Upon polarization, the change in the instantaneous current is given as 

xx
x tti D

D==D xx q
d

dq . We have seen in equation (40) that �
�
��

�
�

D-»D
x

x ft 1 . Thus 

( )xx fI DD-=D xq . We then have ( ) ( )[ ]xxz fiB DD-=D-=D xoo qmm . We know that 

zx � f� f º  thus zz fB DµD . Similarly, 2Pzz fB µ , or 2Pxf . We therefore use the 

frequencies instead of the magnetic fields. 

By Hooke’s law, restoring force for the squeezed (deformed) frequency state can 

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

  ( ) ( ) xx f
d
d

c ¢-==D-=D-=D x
x

x
xxxxxy K

t
f

KfKf�F 22   (49), 

where Kgmcx
421022.2 -´== xx �K  is some spring constant, ( )2

x
x

x ft
f D-==¢ d

df x  is 

the extension (or deformation). From equation (36), yxy amF D=D  by Newton’s second 

law of motion. Combining Newton’s law and Hooke’s law we have  
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  ( ) ( )xxyxx fmamK D×D=D=¢- xx cf      (50),  

where xxy ffa dcc xx =D= . The active mass (or mass deficiency) that causes these 

changes to occur in the x -direction is xx fm DW=D x . We have 
x

xx ftt dd 1-=D= . 

Substituting these values in equation (50) we get xxx cK W==xK . Thus we can 

represent the spring constant in scalar and vector forms as 

   
xxx

xxx

cc

cK

xxxx �c�K =W=×=

W=
     (51). 

We can transform the acceleration as 

( ) 2

2
3

dt
dtctcdt

dtcca xxxxy
x

x
x

x
ffff ¢D=¢D=D=D= , where ( ) x� tf dtx

1-=¢  and 

tD=D- xt  in magnitude. The mass-spring equation of motion is 

( ) 02

2
3 =¢+¢DD xx dt
dtc fKfm x

x
x . We can insert the angular frequency directly into 

the equation of motion by acknowledging that every xfD  has a p2  contribution so 

that ( )xx f� D=D p2  and using 
x

x ft dddt 1=-= , so that Hooke’s law in equation 

(49) becomes 

 ( ) ( ) xf
d
d

¢-==D-=D-= x
x

x
xxxxxy K

t
f

K�KfKF 2222 44 pp   (52), 

where ( ) ( )2222 44 x
x

x
x fdt

df� D-==D-=¢ ppxf  is the angular extension. We use 

the identities xtD-=Dt , �
�
��

�
�

D-=�
�
��

�
�

D-=D
xx

x
�f

t 1
2

1
2 pp and 
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( ) ( ) ( )2

2222 44
x

xx t
f�

D
=D-=D-=¢ ppxf , such that 

( )
( ) xf ¢=
D

-=D 11
4 22

2

x

x

�
t

p
, so that ( )33

1
8 x

3
x

�
t

D
=D

p
. The mass-spring 

equation of motion becomes  

  ( ) 0
2

3 =¢+¢DD x
x

x f
d

fdc x2
x

xx K
t

tm      (53), 

where ( ) ( )xxx �fm DW=DW=D xxp2 . The solution to equation (53) is  

   ( )f+×D¢=¢ xx t�sinoxx ff ,      (54), 

where f  is the phase angle and oxf ¢ is the initial amplitude. Differentiating equation (54) 

twice with respect to time xt , we have ( ) x
x f

d
fd ¢D-=¢ 2

2

x2
x

�
t

. Substituting the values of 

2
xtd

fd x¢
2

, ( )xx �m DW=D x , ( )2
x�D-=¢xf , xxx cK W==xK , and ( )33

1
8 x

3
x

�
t

D
=D

p
 

into equation (53) we have ( ) ( ) 022 =D-D xxxx �K�K . Putting the value 

( ) x
x f

d
fd ¢D-=¢ 2

2

x2
x

�
t

 into equation (53) with 3tD  transformed to angular terms as 

( )33
3 1

8 x

3
x

�
t

D
=DºD

p
t , ( )xx �m DW=D x , and solving for x�D , we have 

   
( ) ( )x

x

xx
x f

m
�K

� D=
D

D
=D p2

3

xc
    (55). 

Thus  

   Hz810985.2
2

´=D=
D

x
x f

�
p

     (56). 
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This xfD  (or zfD ) is the x  or z -direction point deficiency in instantaneous 

vibrational frequency of reverse polarized photon P. Thus the x -direction is left with a 

point instantaneous vibrational frequency given by equation (9) as 

HzPP
6103.1 ´=D-= xx2x1 fff . We can draw a circular surface with radius which is the 

spatial amplitude m31034.4 -´=2Pxr  of 1Pxf  given in equation (65) and shown in Fig. 

3(A). However, for all ellipses, two consecutive points along the circumference represent 

different frequencies as the spatial amplitudes are different in the various directions along 

the ellipse. This xfD  (or zfD ) adds up with 2Qxf  in polarized photon Q according to 

equation (11) making up 3Qxf  (or 3Qzf ) as the instantaneous vibrational frequency of the 

point represented by the spatial amplitude of 3Qxf  which is m966.1=1Qxr  given in 

equation (68) and shown in Fig. 4(A). In the normal structure, 1Pxf  is the real point 

vibrational frequency on the x -axis in polarized photon P, while 3Qxf  is the point 

vibrational frequency on the x -axis for polarized photon P. This picture is clear as shown 

on Figs. 5(A) and (B). Hence, all points on a polarized structure (ellipses or other 

structures) represent the point instantaneous vibrational frequency of that point. In a 

similar manner, all points on an unpolarized structure (circles or spheres) represent the point 

instantaneous vibrational frequency of that point. 

 The same results for angular frequency can be arrived at without using angular 

terms for xf ¢  if, for example, we write xx KK 24�=¢  in the equation 

( ) 02

2
3 =¢¢+¢DD xx dt
dc fKftm x

x
xx , with the solution ( )f+×D¢=¢ xx t�sinoxx ff , where 
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( )2
xfD-=¢xf , with xx fm DW=D x  and identities 

x
x ft D-=D 1 , ( ) ( )2

2 1
x

x f
t

D
-=D , so 

that ( ) ( )3
3 1

x
x f

t
D

=D . 

We see in the reverse structure that the point mass deficiency xmD  is proportional to 

the point vibrational frequency xfD . If within the polarized photon P in Fig. 3(B) we have 

interior states represented by lower magnitudes of frequency states, then these vibrational 

frequencies of such interior states are formed due to higher and higher mass deficiencies 

as we move towards the core of polarized photon P. In the reverse structure of polarized 

photon Q in Figs. 4(A) and (B), xfD  gets larger towards the outside. This picture will 

become clear when in section 6.1 and 6.3 we discuss the reverse structures of polarized 

and unpolarized photons. These larger and larger mass deficiencies in polarized photon P 

are proportional to higher and higher xifD  values where 1=i , 2, 3, etc. Near the core, 

this mass deficiency xmD  tends to the original x -direction mass xm  as the frequency 

xfD  tends to 2Pxf  i.e. xx mm ®D  as 2Pxx ff ®D . Thus the reverse x  or z -direction 

vibrational frequencies of the core of polarized photon P is  

   Hz810998.2
2

´== 2Px
x f

�
p

     (57). 

Since xfD  values are very close these vibrational frequencies form the interior 

continuum “intranuum” in polarized photon P while it forms an exterior continuum 

“extranuum” in polarized photon Q. Hence we conclude that 

in the reverse structure, the frequency of any point along an ellipse represents the 
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vibrational frequency of that point. The closely spaced xifD  vibrational states near 

the core of reverse polarized photon P form the “intranuum” while xifD  adds up 

with 2Pxf  to form an 3Qxf  “extranuum” in reverse polarized photon Q.  

 

4.5. Young’s Modulus 

From the reverse structure, we know that xfD  implies also zfD . In the normal 

structure of Fig. 5(A), Pxf1  has a spatial amplitude mPx 615.2301 =l . Now PzPx 11 ll =  

since the magnitudes PzPx ff 11 = . An area in the x - z  plane is thus given as the product 

2
111 PxPzPx pllpl = . The force per unit area is the pressure or a stress. We can write the 

strain with magnitudes of vectors as 
Px

x
f

f
2

D . The force yFD  is always negative hence 

nucleus Young’s modulus yY  is negative. Using the magnitudes of quantities we have 

   230

2

2
1 /1019.1 mN

ff Pxx

Px
y

-´=
D

D
=

plyF
Y    (58). 

Since the ratio 
Px

xi
f

f
2

D  where 1=i , 2, 3, etc. gets larger and larger outwards from the 

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

“extranuum”. The same case applies to polarized photon Q. 

 

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

 

5.1. Wave Current and Wave Charge 
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 We have seen that xB  implies also zB . From section 4.4, for a solenoid, 

2Pxx fB µµ xn  and all point in the same direction, where xn  is the number of turns or 

frequency (cycles) in a unit length facing the x -direction, and similarly for zB . For 

convenience with directions of force experienced by a positive particle in a magnetic 

field and the velocity, we will use zB  and xn , since the x -direction represents the 

direction of propagation containing xc  and xv , and is the direction of polarization so that 

an instantaneous xz iB xonm= , where xi  is the instant wave current in the cycle, and 

1=xn  since the model of our unit length in Fig. 2(A) represents one wavelength. This 

one wavelength contains the quantity Hzf Px
8

2 10998.2 ´= . We have also seen that 

xx
x tti D

D==D xx q
d

dq , where xx qdq Dº  is the instantaneous wave charge upon 

polarization and that �
�
��

�
�

D-»D
x

x ft 1 . Thus ( )xx fi DD-=D xq . Thus we have 

( ) ( )[ ]xxz fiB DD-=D-=D xoo qmm  or  

   ( )x
z f

B
D-=

D
D

o
xq

m       (59). 

The magnetic force on the wave charge can be written as ( )xzy vBF D´=D xq , and is 

born due to zBD  and emergence of xuD . In magnitude form we write 

( ) ( ) trxzxx Bqq qu sinDDD=D´DD=D xzy vBF . We are considering the case where 

o
tr 90=q  hence ( )xzx Bq uDDD=D yF . We can still represent the force as a vector when 

we use the scalar magnitude xuD  instead of the vector form xvD , thus 
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( )xzy BF uDDD=D xq , or,  

   
x

y
z

F
B

uD

D
=DD xq       (60). 

Multiplying equation (59) and (60) we get ( ) ( )( )[ ]
x

yx
z

Ff
B u

m
D

DD-
=D o2 . We have seen 

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

equation (46) , ( )( )2
xxy f�F D-=D xc , hence we have  

  
( )
x

xoc
u

m
D

D
=D

3
xx

z

f�
B       (61). 

Dividing equation (60) by equation (59) and inserting the expression ( )xz fB DD=D xo qm , 

we have  

   
( )

xo

x
x

c
q

um D
D

=D xx f�
      (62). 

Now xx fI DD=D xq  hence the electromagnetic current associated with xqD  can thus be 

calculated as 

   
( )

xo

xc
um D
D

=D
3

xx
x

f�
i       (63). 

In the electromagnetic solenoid, waves (or turns) are spirals. The wave charge thus 

has a radial acceleration. The force is always negative thus we have a centrifugal force 

rather than a centripetal force. The acceleration thus is outward from the center. The 

magnetic force provides a centrifugal force hence rFFy D-=D  where subscript r  

denotes radial. The mass associated with the remaining part of the solenoid after 
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polarization of photon P is 1Px1Px fm xW= , thus ( )
r

mBF 1Px
z

2
x

xxr q uu D=DDD=D , 

from which we have 
x

x
qDD

D=
z

1Px
B

mr u . Inserting the expressions for 1Pxm , zBD  and 

xqD  we have ( )
( )2

2

x

1Px

f
fr

D
D=

x

x

c
u . Let xuD  be represented by the values 

xPx c615.2291 =Du , xPx c996.02 =Du , xPx c619.2283 =Du . From equation (16), the 

velocity is conserved as =D+D=D PxPxPx 321 uuu constant. This implies r  is conserved. 

Squaring Px1uD  we have  

 
( )
( )

( ) ( ) ( ){ }
( )2

2
332

2
1

2

2
1 2

x

1Px

x

1Px
1Px

f

f

f

f
r

D

D+DD+D
=

D

D
=

x

PxPxPxPx

x

Px

cc

uuuuu
  (64). 

If ( )
( )2

2
2

x

1Px
2Px f

fr
D

D=
x

Px

c
u , ( )

( )2
322

x

1Px
3Px f

fr
D

DD=
x

PxPx

c
uu  and 

( )
( )2

2
3

x

1Px
4Px f

fr
D

D=
x

Px

c
u , then we write 4Px3Px2Px1Px rrrr ++= . The lengths can be 

expressed in vector form by substituting in the relevant values. We find that  

   

m

m

m

m

62.228

991.1

1034.4

615.230
3

=

=

´=

=
-

4Px

3Px

2Px

1Px

r

r

r

r

      (65). 

Now, PzPx rr =  since zB±  has been rotated such that both spatial amplitudes match. 

In the neutral photon P, the frequency 2Pxf  can be mapped onto a spatial amplitude of m1 , 

that is, m1®2Pxf . In direct proportion therefore the frequency 1Pxf  maps to a spatial 

amplitude as m31034.4 -´®1Pxf  in the reversed structure of Fig. 2(B). If we then regard 
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4Px3Px2Px1Px rrrr ++=  as the sum of spatial amplitudes, then we see that the spatial 

amplitude is conserved. We see also that 1Px1Px r� = , 2
3Px

2Px
r� »  and 

4Px
3Px

2Px rr� +�
�
�

�
�
�=D 2 , hence all operational wavelengths in equation (11) are 

represented in spatial amplitudes. By observing the external shape of polarized photon P 

in Fig. 2(B), we realize that the extra length 2Pxr  is the resultant spatial amplitude in the 

x -direction, hence the spatial amplitudes within photon P combine destructively as if 

1Pxf  were connected really to its electromagnetic spatial amplitude or wavelength 

1Px1Px r� = . As we saw in section 3.2 with hidden variables the polarized photon P has 

behaved as if it has undergone operations from normal states which are a mixture of the 

original states and changes due to polarization. It has also behaved as if the original 

unpolarized photons were concentric circles with wavelengths as high as 1Px1Px r� =  in 

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

spatial amplitudes is expressed as 

   m31034.4 -´=--= 4Px3Px1Px2Px rrrr    (66). 

Thus the resultant spatial amplitude 2Pxr  gives the preferred x -direction spatial 

amplitude for external shape of reverse polarized photon P as shown in Fig. 2(B). Hence 

only one primary state remains within the dimensions of original unpolarized photon P in 

the x -direction. The other primary states in the polarized photon are wavelengths 

propagating in space since the spatial amplitude (wavelength) dimensions 1Pxr , 3Pxr  and 

4Pxr  are greater than the dimensions of unpolarized photon P. We remember that PzPx rr =  
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in three dimensions since zB±  was rotated such that the spatial amplitude Pzr  matches 

the spatial amplitude Pxr . Thus comparing the magnitudes of the vertical frequency, Pyf 2 , 

and the horizontal frequency, Pxf1 , the overall external reverse particle shape of polarized 

photon P is a vertical rod (or stick). 

In a similar manner, 1Qxr  is conserved and determined after inserting the relevant 

mass 3Qx3x fm xW= , where Hz810983.5 ´=D+= x2Qx3Qx fff , of solenoid after 

polarization, xQx c996.01 =Du , xQx c499.02 =Du , xQx c497.03 =Du , where these velocities 

are conserved in equation (18) as QxQxQx 321 uuu D+D=D . Thus  

 
( )
( )

( ) ( ) ( ){ }
( )2

2
332

2
2

2

2
1 2

x

3Qx

x

3Qx
1Qx

f

f

f

f
r

D

D+DD+D
=

D

D
=

x

QxQxQxQx

x

Qx

cc

uuuuu
  (67), 

where we have 
( )

( )2

2
2

x

3Qx
2Qx f

f
r

D
D

=
x

Qx

c
u

, 
( )

( )2
322

x

3Qx
3Qx f

f
r

D
DD

=
x

QxQx

c
uu

 and 

( )
( )2

2
3

x

3Qx
4Qx f

f
r

D
D

=
x

Qx

c
u

, so that 4Qx3Qx2Qx1Qx rrrr ++= . Inserting the usual values 

we have, 

   

m

m

m

m

497.0

998.0

501.0

996.1

=

=

=

=

4Qx

3Qx

2Qx

1Qx

r

r

r

r

       (68). 

Now, the acquired QzQx rr =  as zB±  can be considered to be rotated such that these 

spatial amplitudes match each other. Again, we see if in direct proportion the frequencies 

matching the spatial amplitudes such that if m1®2Qxf , then m996.1®3Qxf . The spatial 
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amplitude is thus conserved and 2Qx3Qx r� = , hence 

2
2

2

�
�
�

�
�
� +

»»=D
4Qx

3Qx

4Qx
3Qx

2Qx

r
r

r
r

�  The spatial amplitude picture fully 

represents the wavelengths picture of equation (11). By observing the external shape and 

structure of polarized photon Q in Fig. 2(B), we realize that the extra length 1Qxr  is the 

resultant spatial amplitude in the x -direction. The spatial amplitudes within reverse 

polarized photon Q combine constructively as 

   m996.1=++= 4Qx3Qx2Qx1Qx rrrr     (69). 

Thus the resultant spatial amplitude 1Qxr  gives the preferred x -direction spatial 

amplitude for the preferred external shape of reverse polarized photon Q as shown in Fig. 

2(B). We remember that QzQx rr =  in three dimensions since zB±  is rotated such that the 

spatial amplitude Qzr  matches the spatial amplitude Qxr . Thus comparing the magnitudes 

of the vertical frequency, Qyf 2 , and the horizontal frequencies, QzQx ff 33 = , the overall 

external three dimensional reverse particle shape of polarized photon Q is an elliptical 

disc, hence photon Q is elliptically polarized.  

 

5.2. Degeneracy 

Since the wavelengths for equation (11) are fully represented by spatial 

amplitudes, then the frequency combinations of equations (12) and (18) follow. We thus 

use correlation equations featuring the new polarization wavelengths in space. By 

correlation equation (24), 2Px1Px2Pxx �f�f D×=×D  which states that 2Px�  propagates in 



 51

space with frequency xfD  and 2Px�D  is propagating in space with frequency 1Pxf , and 

from equation (25), 2Px2Px1Pxx �f�f D×=×D , which states that that 1Px�  and 2Px�D  are 

propagating in space with almost equal frequencies xfD  and 2Pxf  respectively. This 

means that the state xfD  has a degeneracy in wavelength in space since it propagates with 

wavelengths 1Px�  and 2Px� , while 2Px�D  has a degeneracy in frequency in space as it 

propagates with 1Pxf  and 2Pxf . Now 1Px1Px r� = , 2
3Px

2Px
r� » , and 

4Px
3Px

2Px rr� +�
�
�

�
�
�=D 2 . Correlation equations (24) and (25) in space become 

   xc996.0
22

=�
�

�
�
�

�
+×=�

�

�
�
�

�
×D 4Px

3Px
1Px

3Px
x r

r
f

r
f    (70), 

   xc615.229
2

=�
�

�
�
�

�
+×=×D 4Px

3Px
2Px1Pxx r

r
frf    (71). 

The second terms in equations (70) and (71) are degeneracies in the wavelength 2Px��  in 

space. Thus the degeneracy of 2Px��  in space, makes both 2
3Pxr  and 4Pxr  degenerate in 

frequency 1Pxf  and 2Pxf . These space wavelengths thus have velocities  
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rf
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  (72). 

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

to equation (16), thus with PxrP 11 uu D=D , PxrP 23 uu D=D , and PxrP 34 uu D=D  the 

conservation equation in space is as usual, ,  
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   rPrPrP 431 uuu D+D=D      (73). 

Similarly for photon Q, we use correlation equation (27), 2Qx2Qx3Qxx �f�f D×=×D , 

and equation (28), 2Qx3Qx2Qxx �f�f D×=×D . We see that xfD  propagates with wavelengths 

2Qx�  and 3Qx� , while 2Qxf  and 3Qxf  both propagate with 2Qx�D . This means that the state 

xfD  has a degeneracy in wavelength within the photon since it propagates with 

wavelengths 2Qx�  and 3Qx� , while 2Qx�D  has a degeneracy in frequency within the 

photon as it propagates with 2Qxf  and 3Qxf . We have, 3Qx
3Qx

2Qx2Qx r
r

r� »�
�
�

�
�
� += 2 , 

2Qx3Qx r� = , 2
2

2

�
�
�

�
�
� +

»»=D
4Qx

3Qx

4Qx
3Qx

2Qx

r
r

r
r

� . Since the spatial amplitude 

(wavelength) dimensions are lower than those of photon Q, these correlation states are 

within photon Q. We see that 3Qxx
3Qx

2Qxx rf
r

rf ×D»�
�
�

�
�
� +×D 2  Hence correlation 

equations (27) and (28) within the polarized photon Q become, 
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The terms in equations (74) and (75) are degeneracies in the wavelength 2Qx��  within 
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the polarized photon Q. The surfaces represented by spatial amplitudes 2Qxr , 2
3Qxr

 are 

vibrating with frequencies xfD , 2Qxf  and 3Qxf .  

We observe according to the external shape of reverse polarized photon Q that the 

resultant amplitude in the x -direction is 1Qxr . The other spatial amplitudes which are 

equivalent to the wavelengths feature within the photon because their wavelengths are 

shorter than 1Qxr . We have the velocity states within photon Q as 
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   (76). 

These results of equation (76) are the exact states of equation (21) and add up according 

to equation (22), thus within photon Q, with QxrQ 12 uu D=D , QxrQ 23 uu D=D , and 

QxrQ 34 uu D=D , the conservation equation is as usual, 

   rQrQrQ 432 uuu D+D=D      (77). 

Thus we see that  

most x -direction velocity states of reverse polarized photon P are in space while 

those of reverse polarized photon Q are within the photon. Both photons travel away 

from each other in opposite directions and due to the large space dimensions of 

polarized photon P, the velocity states of polarized photon P must be entering 

(penetrating) into photon Q and interacting with the velocity states of polarized 

photon Q.  
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5.3. Charges 

Lenz’s law keeps the wave charge velocity in the same direction, thus for balance 

such that the photon is not deflected from its propagation path we consider 

contributions from zBD+  and zBD-  for xqD , hence equation (62) becomes 
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     (78), 

and the electromagnetic current from equation (63) will be 
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Replacing xuD  in equation (78) with rP1uD , rP3uD  and rP4uD , of equation (72) and 

assigning signs to wave charges in photons P according to the conservation equation (73), 

we find 
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     (80), 

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

by photon P is  

  Cqqqq PxPxPxPx
19

431 10641.6 -´-=++=D     (81). 

This leaves polarized photon P with a net charge of C1910641.6 -´+ . Since the x -

direction states in the unpolarized photon P have velocity xx c=u , the corresponding 

charge from equation (78) is  
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   CqPx
191063.6 -´=D       (82), 

hence magnitude of the space charge from polarized photon P is approximately equal to 

the charge on the unpolarized polarized photon P. Inserting the values of, rQ2uD , rQ3uD  

and rQ4uD  of equation (76) into equation (78) and assigning signs in a reverse manner 

according to conservation equation (77), we find, 
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     (83). 

Since the velocity states of polarized photon Q are within the photon because of their 

wavelengths being shorter than the x -direction spatial amplitude for the unpolarized 

photon Q, then the wave charges of polarized photon Q are inside polarized photon Q. 

The net wave charge released within photon Q is  

   Cqqqq QxQxQxQx
18

432 10214.1 -´+=D+D+D=D   (84). 

By induction, we deduce that the net charge left on photon Q is C1810214.1 -´- . This is 

about twice the charge expected on photon Q in the x -direction if we consider that the 

velocity states there have velocity xx c=u , so that CqQx
191063.6 -´=D . This gives us 

the idea that the charge in photon P comes primarily from the lost xfD  and that in photon 

Q comes primarily from the existing ( ) xxQxQx ffff D»D+= 223 , which are the initial 

assumptions according to Fig. 2(B).  

By this development we see that polarized photons P and Q have a net attractive 

polarization force between them. There is a total number of the six primary particles 
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released , with three coming from each polarized photon. Hence the wave charges of 

polarized photon P are in space while those of photon Q are within the photon. Thus the 

wave charges of photon P enter into photon Q and interact with the wave charges of 

photon Q. Thus,  

polarization takes place in each photon with release of charged primary particles 

(wave charges), into space by photon P and formation of new primary particles 

within the polarized photon Q. Each group of primary particles from either polarized 

photon has affinity for the other and may interact with each other. Since the wave 

charges travel towards the other, the wave charges of photon P enter into photon Q 

and interact with the wave charges of photon Q. 

We have used correlation equations (25) and (27) to derive the charge waves. 

According to these equations, the frequencies involved are xfD  from both polarized 

photons, Pxf 2  and Qxf 2  whereby QxPx ff 22 = . These waves charges or particles meet and 

pass through each other just like waves traveling in opposite directions on a rope meet 

and pass through each other. Those from photon P solenoid have some very long 

wavelengths compared to those in photon Q. We see that 1Px�  features in our equations as 

if it were still tied to 1Pxf , to form the state xc=× 1Px1Px �f . If we further have secondary 

frequency states lower than 1Pxf ,  then these low frequencies are attached to wavelengths 

larger than 1Px�  which span longer distance, hence we conclude that 

if correlations between the photons must be such that the photons are interacting, 

then these correlations can be experienced at very great distances from the source 
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and at dimensions far greater than those of the original unpolarized photon and do 

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

equal or different distances on either side of the source, but depend on the length 

spanned by the resulting waves upon polarization. 

This is the EPR situation [8]. 

Since the spatial amplitudes are comparable with the wavelengths, then the wave 

charges from polarized photon P that have high amplitudes because of the weaker 

magnetic field there but those of polarized photon Q have low amplitudes because of the 

strong magnetic field there. The wave charges of polarized photon P get squeezed into the 

strong magnetic field of polarized photon Q as they approach it. Those from polarized 

photon Q have smaller amplitudes but expand into the weaker magnetic field of polarized 

photon P as they move outside of polarized photon Q. The two magnetic fields are non 

uniform hence a magnetic bottle is formed. When each group reaches the other polarized 

photon it either passes through it and continues in the same direction as the magnetic 

field lines of two bar magnets (current carrying solenoids) do when opposite poles are 

placed facing each other, or gets reflected back and standing waves are formed due to this 

oscillation. However, reflection is improbable as it would involve momentum transfers 

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

equations (12) and (18) waves have velocities many times greater than xc  or c  so 

communication between the photons is still possible at velocities greater than xc . This 

answers the EPR situation where a disturbance on either polarized photon by 

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

xc , as if the two polarized photons were connected by a rigid shaft. If this rigid shaft can 

be regarded as a medium for transfer of information by teleportation (the movement of 

something from one place in space and time to another place in space and time 

instantaneously and is a method of communication combining the properties of 

telecommunication and transportation), then we see that teleportation has a variety of 

speeds. The high speeds involved in polarized photons could help in space exploration 

with large spatial amplitude and wavelength photons. Thus  

teleportation is achievable at various definite speeds and space exploration has 

direct benefits exploiting the newly created long wavelengths 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 Polarized Photon P. 

We seek to find the shapes of structured polarized photons by combining two 

perpendicular frequencies 2Pyf , 1Pxf  in polarized photon P, and 2Qyf , 3Qxf  in polarized 

photon Q. Since the photon is polarizable with the same factor x� f  (or )y� f  in either x  

or y -directions respectively, we assume in photon P that the two vibrations have the 
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same common factor 1Pxf  (or 1Pyf ) so that x� f  (or )y� f  accounts for the phase angle 

only. We have from equation (9) the angular frequencies in any direction adding up as, 

P1P2P fff D+= ppp 222 , or, P1P2P ��� D+= . Time can be used in vector form hence we 

have the dot product P1P2P t�t� f+×=×  where Pf  is the phase angle and is a scalar. If 

angular frequency is parallel to the time axis then for photon P, the displacement 

equations are 

   t� P1sinPax =       (85), 

   ( ) t�t� PPP 21 sinsin PP bby =+= f    (86), 

where x  and y  are displacements in x  and y -directions respectively, Pa , Pb  are 

maximum amplitudes in x  and y -directions respectively. We can use scalar magnitudes 

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

vibration is [12],  

   ( ) PP
PPPP ba

xy
b
y

a
x

ff 2
2

2

2

2

sincos
2

=-+     (87). 

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

coordinates. 

If scalar magnitudes Pxf2  (or Pyf2 ) can be mapped onto one cycle per second, i.e. 

1
2 1 -® sf Py , then 1

1 004.0 -= sf Px  and 1996.0 -=D sf x . Let t  be mapped to one second, 

i.e. st 1® , then ppw 01.02 11 »= tft PxP , hence pf 99.1=P , so that 

ppfww 22 212 ==+= tftt PxPPP . Since ppf 299.1 »=P  we can take angles which give 

similar results, hence 0=Pf , p  or p2 . These angles give the resultant equation, 
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      (88), 

This result represents a pair of coincident straight lines inclined to the x - y  axes.  

Let us consider two perpendicular magnetic fields for waves traveling in the x -direction 

with different amplitudes. We know that our unpolarized photons comprise averaged 

magnetic fields in the x  and y -directions so that upon polarization we have different 

amplitudes in the x  and y -directions. The remaining magnetic field amplitudes in 

photon P are proportional to 1Pxf  and 2Pyf . Since the frequencies can be considered as 

spatial amplitudes, then we have from equations (85) and (86) xf x º , P1Px af º , yf y º , 

and P2Py bf º , hence we can write the components as tP1sinw1Pxx ff =  and 

tP2sinw2Pyy ff = . The averaged magnetic fields xB  (or zB ) vary as t� P1sinox BB = , 

t� P2sinoy BB ¢= , where oBBo ¢¹ . Using the magnitudes of frequencies, the inclination 

angle to the side adjacent to the x -axis can be calculated as [13], 
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q , where Pf  is the phase angle. We have seen that 

0=Pf , p  or p2  hence for these phase angles we write the inclination angle as 
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Pythagoras theorem can be used to arrive at the same result by considering frequencies in 

one upper quadrant such that 
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This resultant coincident line is almost parallel to the y -axis. We remember that 

xfD  implies also zfD . Thus in three dimensions the spatial amplitudes have changed for 

the x  and z -directions and there are coincident lines also in the y - z  plane. The 

coincident lines thus form a reversed structure which is a rod-like shape in three 

dimensions, hence the external shape of the reverse polarized photon P is a vertical rod. 

Considering contributions from all quadrants, we can summarize the shape and structure 

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

the end points of 1Pxf  and 2Pyf , and this gives the original shape of polarized photon P in 

Fig. 2(B).  

 

6.1.2. Derived Secondary Correlation Equations for the Reverse Structure of Polarized 

Photon P. 

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

that in the y -direction, y� f  does exist. Also, 1Pyf  does exist and together with 1Pxf  form 

the central circle of Fig. 3(A) whose radius (spatial amplitude) is 

m31034.4 -´== 2Py2Px rr . Let us use the magnitudes of frequencies and wavelengths 

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

while the wavelength to that frequency is perpendicular. Therefore, we see that Pxf1  is 

perpendicularly connected to has wavelengths Pyr2  and Py2l  along the y -axis. We also 



 62

see that Pyf 2  has a wavelength mr Px
3

2 1034.4 -´=  represented on the x -axis by each 

horizontal arrow of Fig. 3(A) such that each arrow represents Pxr2  from the centre of the 

cross. Correlation equations require that every frequency be matched with xfD  or yfD , 

where the magnitudes yx ff D=D , PyPx rr 22 =  and PyPx ff 11 º . This makes yfD  to be a 

degeneracy of states. To keep in step with vector dot products, we can use correlation 

spatial amplitudes of the frequencies instead of the wavelengths to derive the secondary 

correlation equations. One of the combinations of frequencies and their wavelengths in 

magnitude form is smlfrf xyPyPx /1064.5 5
121

-´=D=  , which can be written as, 

   smlfrf yyPxPx /1064.5 5
121

-´=D=     (91), 

where, mll yx
5

11 109.1 -´== . The other combination is 

smlff xyPyPx /10013.0 8
221 ´=D=l , or,  

   smlff yyPyPy /10013.0 8
221 ´=D=l     (92), 

where, mll yx
3

22 10355.4 -´== . The other combination is 

smlfrf xyPxPy /10013.0 8
322 ´=D= , or, 

   smlfrf yyPyPy /10013.0 8
322 ´=D=     (93), 

where, mll yx
3

33 1036.4 -´== .  

We see that the wavelengths xl2  and xl3  are slightly larger than Pxr2 . 

 We further see that since Pyf 2  is matched with spatial amplitude of m1 , i.e., 

mf Py 12 ® , then the spatial amplitude mll xy
5

11 109.1 -´==  in direct proportion 
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corresponds to a secondary frequency Hzff PxsPys
3

11 107.5 ´== . In the same direct 

proportion, mll yx
3

22 10355.4 -´==  corresponds to a frequency 

Hzff PysPxs
6

22 10301.1 ´==  and mll yx
3

33 1036.4 -´==  corresponds to a frequency 

Hzff PysPxs
6

33 10302.1 ´== . We have seen in equation (91) that yl1  matches in 

correlation to yfD . The secondary frequency Pxsf 1  has wavelength yl1  and to form an 

ellipse it must also be connected with the correlation spatial amplitude of yfD  which is 

ml y 996.05 =  and will yield a correlation equation as smlflf xyyPxs /10083.1 1
411

-´=D= , 

or, 

   smlflf yyxPxs /10083.1 1
411

-´=D=     (94), 

where, mll yx
10

44 1063.3 -´== . The other correlation equation is, 

smlflf xyyPxs /107.5 3
651 ´=D= . Since ml x 996.05 =  is missing from reverse polarized 

photon P, we will use Pysf 1  instead of sPxf , thus the combination is, 

   smlflf yyyPys /107.5 3
651 ´=D=     (95), 

Where, mll yx
5

66 109.1 -´== . We see that xyy lll 116 == . This process goes on as we get 

towards the core of the reverse polarized photon P. Fig. 3(B) is a representation of the 

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

mlll yyx
5

611 109.1 -´===  and ml y
10

4 1063.3 -´= . These wavelengths represent closely 

spaced frequency states born out of larger and larger xifD  where 1=i , 2, 3, 4 etc., as we 

move towards the core of polarized photon P and will form a continuum of xfD  
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degenerate states, or an “intranuum”, near the core. The states of yfD  are “condensed” 

states on the y -axis. Near the core, the change in frequency xfD  tends to 2Pxf , i.e. 

2Pxx ff ®D .  

Formation of Lissajous’ figure 8 structures resulting from combinations of 

perpendicular frequencies of the ratio 1:2 and symmetrical about the x -axis is possible 

near the core of polarized photon P. 

Since at the beginning we rotated zB±  to fit into xB± , opening it up in three 

dimensions gives a structure gives spheres at the center of the structure centered 

approximately around 1Pxf , 1Pyf  and 1Pzf . We notice that combinations of x -frequencies 

with y -frequencies will yield Lissajous’ figures that are still coincident lines as we go 

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

These Lissajous’ figures have different inclinations to the x - y  axes and tend to fill up 

the space towards the centre of the polarized photon. 
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                                       (A)                                                               (B) 

 

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

dimensions. The horizontal and vertical arrows represent 1Pxf  and 2Pyf  respectively, with 

1Pxf  exaggerated for clarity. The slanting arrows are the resultant Lissajous’ figures 



 66

inclined to the x -y axes. The dotted outer ellipse is the envelope and forms the shape of 

reverse polarized photon P in Fig. 2(B). The inner circle is the enclosure to frequencies 

whose radii are spatial amplitudes of 1Pxf  and 1Pyf . (B) Particle two dimensional 

representation of the reverse structure of polarized photon P derived from secondary 

correlation equations. The degeneracy of the xfD  states is shown by the many circles near 

it while the state yfD  states shows “condensed” states on it. The dashed ellipse represents 

the original frequency Pyf 2 , which is marked at the center on the x  and y -axes by the 

dashed circle with radius mrr PyPx
3

22 1034.4 -´== , shown with cross arrows, and 

represents the spatial amplitude of Pxf1 . The outer circles result from correlation 

equations and represent very nearly the same radii mll yx
3

22 10355.4 -´==  and 

mll yx
3

33 1036.4 -´== . The inner circles result from secondary correlation equations 

and represent radii mlll yyx
5

611 109.1 -´===  and ml y
10

4 1063.3 -´= , and form the 

“intranuum”.  

 

6.1.3. Reverse Particle Shape and Reverse Structure of Polarized Photon Q. 

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

combining perpendicular frequencies are Hzfff xQxQx
8

23 10983.5 ´=D+=  and 

Hzf Qy
8

2 10998.2 ´= . Now, xQx ff D»2 . Let QxQ f22 2pw = . Then, 

xQxQx fff D+= ppp 222 23 , or QQQQ 223 2wwww »D+= , so that the frequencies Q3w  and 

Q2w  are approximately in the ratio 2:1. The x  and y  displacements are  
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   ( )QQQ tax fw += 22sin      (96), 

   ( )tby QQ 2sin w=       (97), 

where ppff 299.1 »== PQ  (since xPxQ ff D=D ), or 0»= PQ ff . We see that PQ bb º . 

It can be shown [12], that the resultant path is 
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     (98). 

Equation (98) represents a Lissajous’ figure of figure 8 shape with two loops symmetrical 

about the x -axis and contained in a rectangle of sides Qa2  and Qb2 . Since Qa  and Qb  

are the maximum spatial amplitudes, these are related directly to Qxf3  and Qyf 2  

respectively then we have the sides of the rectangle as Qxf32  and Qyf22 . The inclination 

of each half of the figure 8 can be calculated for the side adjacent to the x -axis using 

equation (89) as 
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Trigonometry can be used directly to arrive at the same result whereby we consider 

frequencies in one upper quadrant such that 
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The side view shape and reverse structure of polarized photon Q can be summarized in 

Fig. 4(A) by the second inner dashed structure where the one half of the figure 8 is above 

the x -axis and the other half is below the x -axis. Considering contributions from all 

quadrants and viewing the polarized photon from the x -axis, four figure 8 shapes are 

seen to overlap. The figure 8 shapes in Fig. 4(A) can be enclosed by an ellipse to form the 

first outer dashed elliptical shape of polarized photon Q in Fig. 2(B). In three dimensions, 

the x  and z -axes are equivalent so polarized photon Q has a disc shape. These 

Lissajous’ figures have different inclinations to the x - y  axes and tend to fill up the space 

towards the centre of the polarized photon. 

 From correlation equations (27) and (28), smff QxQxQxx /10496.1 8
223 ´=D=D ll  

and smff QxQxQxx /10985.2 8
322 ´=D=D ll  respectively, which say that xfD  is 

propagating within photon Q with wavelengths QxQx r23 =l  and Qx2l , while Qxf 2  and 

Qxf3  are propagating within photon Q with wavelength 2
3

2
Qx

Qx

r
=Dl . The dimensions 

of these wavelengths require that polarization states be within photon Q. These 

frequencies may be regarded as the primary frequencies of polarization and the 

corresponding equations as the primary correlation equations.  

 To arrive at the reverse structure of polarized photon Q of Fig. 4(A), we begin by 

filling up the relevant combinations from correlation equations into the upper half of the 

figure 8 structure of Fig. 4(A). We realize that QyQx 22 ll = , QyQx 22 ll D=D  and 

QyQx 33 ll =  are all contained within polarized photon Q. From the centre M, we draw a 
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length mr QxQy 501.023 ==l  in the upward y+ -direction. With this length in the middle, 

enclose it with an ellipse enclosing xfD  whose spatial amplitude is m996.0 . Draw 

another length m
r Qx

Qy 499.02
3

2 ==Dl  from point M in the y+ -direction and enclose it 

positioned in the middle of an ellipse enclosing Qxf 2  with spatial amplitude m1 . Enclose 

mQy 499.02 =Dl  again positioned in the middle of an ellipse enclosing Qxf3  of spatial 

amplitude m996.1 . Draw another length mQy 12 =l  and enclose it positioned in the 

middle with an ellipse enclosing xfD  whose spatial amplitude is m996.0 . The lengths 

QyQx 22 ll D=D  and QyQx 33 ll =  form the two inner circles in the upper half. Now perform 

a reflection of this upper half of the Lissajous’ figure 8 about the x -axis. This gives the 

structure from correlation equations in Fig. 4(A). The state represented by the spatial radii 

QyQx 22 ll D=D  is “condensed” on the y -axis while it is degenerate on the x  -axis as it 

propagates with frequencies Qxf 2  and Qxf3 . 
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Fig. 4(A). Final two dimensional reverse particle structure of photon Q made up 

of primary frequency combinations. The outer dashed envelope is that of Fig. 2(B), while 

the next inner dashed envelope is the figure 8 structure enclosing the combination of Qyf 2  

and Qxf3  in two dimensions. The other figure 8 structures are as a result of symmetry 

reflection of the upper half about the x -axis. The inner circles represent spatial radii 

QyQx 22 ll D=D  and QyQx 33 ll = . The state represented by the spatial radii QyQx 22 ll D=D  

is “condensed” on y -axis but degenerate on x -axis and propagates with frequencies 

Qxf 2  and Qxf3 . In three dimensions, when zB±  is turned to face the original direction, 

the polarized photon Q is seen to have an external disc shape since QzQx ff 33 = . The 

different inclinations of the Lissajous’ figures to the x - y  axes tends to fill up the space 

towards the core of the polarized photon. (B) Representation of the particle reverse 

external continuum, “extranuum” of xfD , Qxf3  and of the overall external shape of 

polarized photon Q. The figure 8 continuum of the perpendicular combinations of Qyf 2  

and Qxf3  is not represented. The frequency Qxf 2  is exaggerated larger than the continuum 

of xfD  for clarity. 

Looking at Fig. 4(A), we see that upon reflection, the ellipses form figure 8 

structures symmetrical about the x -axis as if Lissajous’ figures were formed by 

combination of perpendicular frequencies in the ratio 1:2. Since we have seen that the 

spatial amplitude is proportional to the frequency, we have secondary frequencies within 
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photon Q along the y -axis. If we map Hzf Qy
8

2 10998.2 ´=  to its spatial amplitude 

mQy 12 =l  as mf Qy 12 ® , then the length mQy 501.03 =l  corresponds to a frequency 

Hzf sy
8

1 10502.1 ´= , and mQy 499.02 =Dl  corresponds to a frequency 

Hzf sy
8

2 10496.1 ´= , or, from the  relative spatial amplitude 501.0
2

3 =
Qy

Qy

l
l

 and 

499.0
2

2 =
D

Qy

Qy

l
l

 we have 

   
Hzff

Hzff

Qysy

Qysy

8
22

8
21

10496.1499.0

10502.1501.0

´==

´==
    (101). 

Thus indeed, the ratio of 1syf  or 2syf  to Qxf 2  and xfD  is »1:2. Looking again at Fig. 4(A), 

1syf  will combine perpendicularly with Qxf 2  and Qxf3 . The frequency 2syf  will combine 

perpendicularly with Qxf2  and Qxf3  reproducing the same figures. The frequency Qyf 2  

will combine with Qxf 2  and xfD  whose wavelengths are Qy2lD  and Qy3l  respectively. 

Generally speaking, combinations of Qyf 2  with Qxf 2  and xfD  give ellipses, but on 

reflection about the x -axis, the figures appear like figure 8. Table 1 summarizes the 

various combinations and the resulting Lissajous’ figures. 

The frequency difference between Qyf 2  and xfD  is small compared to individual 

frequencies. The phase relation changes slowly and the phase becomes a linear function 

of time. A point in the elliptical Lissajous’ figure traverses in smooth succession all the 

curves corresponding to the various values of the phase difference, and the resulting 

pattern will gradually fill the rectangle of sides Qyf 2  and xfD  [14]. But, generally, the 
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figures are represented by the same correlation equation. 

 

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

polarized photon Q. Combinations of Qyf 2  with Qxf 2  and xfD  give ellipses, but on 

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

y -frequency 

810´  ( Hz) 

 

x -frequency 

810´  ( Hz) 

Frequency 

ratio 

Shape Containing  

rectangle 

dimensions 

Qyf 2  

2.998 

Qxf3  

5.983 

»1:2 Figure 8 QxQy ff 32 22 ´  

1syf  

1.502 

Qxf 2  

2.998 

»1:2 Figure 8  Qxsy ff 21 22 ´  

1syf  

1.502 

Qxf3  

5.983 

»1:4 Figure 8 Qxsy ff 31 22 ´  

2syf  

1.496 

Qxf 2  

2.998 

»1:2 Figure 8 Qxsy ff 22 22 ´  

2syf  

1.496 

Qxf3  

5.983 

»1:4 Figure 8 Qxsy ff 32 22 ´  

Qyf 2  

2.998 

Qxf 2  

2.998 

1:1 Figure 8 QxQy ff 22 22 ´  
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Qyf 2  

2.998 

xfD  

2.985 

»1:1 Figure 8 xQy ff D´ 22 2  

Qyf 2  

2.998 

xfD  

2.985 

»1:1 Figure 8 xQy ff D´ 22 2  

 

6.1.4. Derived Secondary Correlation Equations for the Reverse Structure of Polarized 

Photon Q. 

Looking at Fig. 4(A), we can derive secondary frequency combinations for 1syf  

versus Qxf 2 , and 1syf  versus Qxf3 . The frequency Qxf 2  has a propagation wavelength 

equivalent to the spatial amplitude of 1syf , which is QyQxm 33501.0 ll º= . This gives the 

product QxQxf 32 l . According to the nature of our correlation equations, this product must 

be matched with the product of xfD  and its propagation wavelength, say Qx4l  as Qxxf 4lD . 

Thus we have a secondary correlation equation 

   QxxQxQx ff 432 ll D=       (102), 

from which we have,  

   mQx 503.04 =l       (103). 

 This wavelength Qx4l  implies the density of velocity states gets higher and higher 

towards the centre as more secondary combinations occur. Similarly, Qxf3  propagates 

with wavelength equivalent to the amplitude of 1syf , which is also QyQxm 33501.0 ll º= . 

Therefore we have the product QxQxf 33 l  matched as usual by Qxxf 5lD , such that the 
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secondary correlation equation is QxxQxQx ff 533 ll D= , from which we have, 

   QxQx mm 25 1004.1 ll »»=      (104), 

Thus the secondary correlation equation is 

   QxxQxQx ff 233 ll D=       (105). 

Expanding equation (102) using QxQxQx 223 lll D-=  from equation (11), we get the 

conservation equation 

   042222 =D-D- QxxQxQxQxQx fff lll     (106). 

Expanding equation (105) using QxQxQx 223 lll D-=  and xQxQx fff D+= 23  from equation 

(11), we get the secondary conservation equation 

   022222 =DD-D- QxxQxQxQxQx fff lll    (107). 

Equations (106) and (107) are similar and suggest that 

   m
r Qx

QxQx 499.0
2
3

24 =ºDº ll     (108). 

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

xQxQx cf =22 l  of equation (11). The other terms are polarization terms. Thus  

we have a mixture of original electromagnetic terms and polarization terms in a 

polarized photon. 

This method of secondary frequency combinations can further be used to analyze the 

structure of the polarized photon.  

Hence, the equilibrium vibrations states in the polarized photons are a mixture of 

electromagnetic states and polarization states with new amplitudes. The two polarized 
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photons thus do not propagate in space purely as electromagnetic waves but as a mixture 

of electromagnetic and polarization waves whose energy quanta is called the polariton, 

thus the two polarized photons are polaritons. 

 Since xfD  propagates with several wavelengths like mQx 503.04 =l  or m499.0  

centered around mQx 501.03 =l , these wavelengths make xfD  to have slightly lower or 

higher values than Hz810985.2 ´=D xf . Besides, the closely spaced ”intranuum” of 

polarized photon P must be reflected onto polarized photon Q, and since the “intranuum” 

represents larger and larger xfD  towards the core of polarized photon P, these closely 

spaced larger and larger xfD  values will form an outward xfD  continuum or an 

“extranuum” as change in frequency xfD  tends to 2Pxf  i.e., 2Pxx ff ®D . When these 

closely spaced states are combined with 2Qxf , the resultant 3Qxf  is an outward continuum 

or an “extranuum”. As a result, the Lissajous’ figures formed form an “extranuum”, hence 

the overall external shape of polarized photon Q forms an “extranuum” with wavelengths 

like mQx 004.15 =l  which are slightly larger than mQx 12 =l .  

Fig. 4(B) is a demonstration of the “extranuum” formed by combination of 

multiple values of xfD  with 2Qxf  to form an 3Qxf  “extranuum” and the expected overall 

external “extranuum” where the figure 8 continuum of the perpendicular combinations of 

2Qyf  and 3Qxf  has not been presented for the sake of clarity. 

We thus make the following general conclusions: 

Since we can regard the non-electromagnetic states as material states, we can conclude 

also that 
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polarized photons are materials with certain dielectric constants and refractive 

indices. Because of xiD , and the fact that we have non-electromagnetic states 

existing in the polarized photon, then Maxwell’s material equations must play part in 

the displacement current between neutral and polarized states. 

With regard to communication at a distance we conclude that 

in the reverse structures, if each squeezed lower and lower secondary frequency 

within the reverse polarized photon were really (and not virtually i.e. not just by 

attraction or affinity ) connected to some external wavelength to form the state 

cf =l  then we have wavelengths amplified to many times the size of the original 

unpolarized photon and they get larger and larger as their squeezed frequencies get 

smaller. Since correlations are evident with these secondary frequencies, then their 

large real (not just virtual) external wavelengths could have applications in with 

communication at great distances and in space exploration. 

 

6.2. Normal Particle Structures of Polarized Photons P and Q 

 Looking carefully at polarized photon P in Fig. 5(A), it is vertically polarized 

because the only original frequency Pyf2  appears in the y -direction. In Fig. 5(B), 

polarized photon Q is horizontally polarized because the only original frequency Qxf2  

appears in the x-direction. These are the expected polarization directions of Fig. 2(B).  

 The normal particle structures of polarized photons P and Q are derived by simply 

bringing in order the outermost ellipses to be innermost and vise versa. A polarized 

nucleus is thus formed between the unequal x  and y -frequencies. The polarized nucleus 
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provides strong attractive forces of the charge-like waves towards it. The normal particle 

structure is seen to have frequencies that reduce outwards from the core of the nucleus, 

while wavelengths increase outward. The inner lower frequency states in the reverse 

structures of both polarized photons become the “extranuum” in the normal structure and 

the “extranuum” of the reverse structure becomes the “intranuum” in the normal structure. 

The x  axis remains equivalent to the z -axis in frequency and wavelength values i.e. 

zx º  axis and both photons remain perpendicularly polarized. Since from equations (2) 

and (3) the mass m is proportional to the frequency, much of the mass of each polarized 

photon is concentrated in the region around the nucleus as the highest frequencies are 

next to the nucleus. The spatial amplitudes of equation (65) are shown on Fig. 5(A) where 

the arrows on the x -axis represent in vector from the centre, m31034.4 -´=2Pxr , 

m991.1=3Pxr , m62.228=4Pxr , and m615.230=1Pxr . The y -axis spatial amplitude is 

m1=2Py� . Each x -axis spatial amplitude makes an ellipse with the y -axis spatial 

amplitude 2Py� . The dashed circle represents the state cf =l  at every point along the 

circumference. Where it touches the ellipse, it shows that the point on the ellipse 

represents the state cf =l . Considering many concentric circles representing all points 

on the ellipse, then all point on the ellipse represent the state cf =l . Such representation 

can be drawn for every structure of a polarized photon, thus generally, all points on a 

polarized photon are represented by the state cf =l . Thus the interior of normally 

polarized nucleus of photon P is empty of states. The “extranuum” formed between 

Hzf y
810985.2 ´=D , whose spatial amplitude is my 004.1=l , and other lower 
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frequencies is shown in Fig. 5(A). The x -axis spatial amplitudes, their frequencies, their 

corresponding masses and their moments about the z -axis are; m31034.4 -´=2Pxr  with 

Hz101091.6 ´=x1f , the mass is Kgx
4010113.5 -´=W= x1x1 fm  and the moment is 

Kgmx
42

1 1022.2 -´=×=G 2Pxx1 rm ; m991.1=3Pxr  with Hz810506.1 ´=x2f , the mass is 

Kgx
4210114.1 -´=W= x2x2 fm  and the moment is Kgmx

42
2 1022.2 -´=×=G 3Pxx2 rm ; 

m62.228=4Pxr  with Hz610311.1 ´=x3f , the mass is Kgx
4510701.9 -´=W= x3x3 fm  

and the moment is Kgmx
42

3 1022.2 -´=×=G 4Pxx3 rm ; m615.230=1Pxr  with frequency 

Hzf Px
6

1 103.1 ´== x4f , the mass is Kgx
451062.9 -´=W= x4x4 fm  and the moment is 

Kgmx
42

4 1022.2 -´=×=G 1Pxx4 rm ; averaged z -direction “extranuum” which has nearest 

frequencies touching Hz6103.1 ´== 1Px1Pz ff , thus m615.230»x1r  with “extranuum” 

averaged frequency Hz6103.1 ´=D x1f , the averaged mass is 

( ) Kgx
451062.9 -´=DW=D x1x fm  and the moment is Kgmx

421022.2 -´=×D=G x1x rm . 

Each x -axis frequency makes an ellipse with the y -axis frequency, so for each x -

moment, there is a y -moment. The y -axis spatial amplitudes, their frequencies, and 

their corresponding moments about the z -axis are; m1=2Py�  with Hz810998.2 ´=2Pyf , 

the mass is Kgy
421022.2 -´=W= 2PyPy fm , and the moment is 

Kgmy
421022.2 -´=×=G 2PyPy �m ; in the “extranuum” m004.1=y1r  with 

Hz810985.2 ´=D y1f , the mass is Kg4210209.2 -´=D ym , and the moment is 

Kgmy
421022.2 -´=×D=G y1y rm . Thus all moments about z -axis are equal and 
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there is an equal number of x  and y -moments. Thus polarized photon P is polarized 

vertically by consideration of where original moments for the unpolarized photon feature, 

in the case of polarized photon P, it is in the vertical direction for the frequency 2Pyf  with 

the moment Kgmy
421022.2 -´=×=G 2PyPy �m . Therefore, since cf ==×=× l�frf  in 

any direction, polarized photon Q will have the same moment, hence, the moment G of 

any photon, whether polarized or unpolarized is a constant and is 

   =´=W=G - Kgmc 421022.2 constant   (109). 

The nucleus of polarized photon P is polarized in two dimensions in the reverse 

ratio of magnitudes of spatial amplitudes for equation (10) as PyPx ff 21 615.230= , as 

shown in Fig. 5(A), which for Pyf 2  has the spatial amplitude mPy 12 =l , thus the spatial 

amplitude of Pxf1  is mr PxPx 615.23011 ==l , which is its electromagnetic wavelength 

(electromagnetic spatial amplitude). Thus a normal state can be defined with a central 

nucleus, frequencies increasing inwards and electromagnetic wavelengths 

(electromagnetic spatial amplitudes) increasing outwards and all points on the ellipses of 

figure 8 structures defined by cf =l , i.e., electromagnetic. The entire polarized structure 

is not a circle and hence not an electromagnetic structure but a polarization structure, 

even though all points on it are electromagnetic states with the characteristic cf =l . 

Thus,  

the polarized photon is a polariton as it is a mixture of electromagnetic states and 

polarization structures.  

The reverse structure thus means no true nucleus (or none at all) as in polarized photon P 
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of Fig. 3(B), squeezed or extended frequencies increasing outwards and squeezed 

wavelengths (spatial amplitudes) like 2Pxr  for Pxf1  in polarized photon P. The nucleus of 

photon P touches some low frequency points of the points of 1xfD  “extranuum” at Pxf1 . 

The frequency Hzf y
810985.2 ´=D  on the high frequency y -axis is a “condensed” state 

and is forming secondary ellipses with Hzf Pxs
3

1 107.5 ´= , Hzf Pxs
6

2 10301.1 ´= , and 

Hzf Pxs
6

3 10302.1 ´=  on the low frequency x -axis  as shown on Fig. 5(A). This gives 

only a small part of the expected “condensation” of 1yfD  states. Other “condensed” states 

are possible for yifD  where 2=i ,3, 4 ,etc. The “extranuum” of 1xfD  and the 

“condensation” of 1yfD  makes the x -axis “extranuum” structure of the polarized photon 

appear as if were made up of parabolic plates symmetrical about the y -axis and which 

get larger outward. 

The nucleus of polarized photon Q has been generally presented with figure 8 

central empty space and is in three dimensions rod-like (a fat rod with a rugby ball shape 

in three dimensions) and horizontally polarized with regard to where the original 

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

direction and have the spatial amplitude m1=2Qx�  with frequency Hz810998.2 ´=2Qxf , 

the mass is Kgx
421022.2 -´=W= 2Qxx fm , and the moment about the z -axis is 

Kgmx
421022.2 -´=×=G 2Qxx �m , just as in the reverse structure, with zx º -axis. The 

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

whole central region in Fig. 5(B), and is polarized in reverse order to equation (11) such 
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that the ratio of magnitudes of the spatial amplitudes are for xQxQx fff D»» 232 , which 

for Qxf3  is mQx 501.03 =l  since the normal structure spatial amplitude for Qxf 2  is 

mQx 12 =l , thus the spatial amplitude for xfD  is approximately mx 004.1»l , so that in 

all cases, cf =l . The tips of the arrows represent the indicated frequencies. Under the 

nucleus marked by the figure 8 of Qxf3  in Fig. 5(B) the dashed curves show the Qxf3  

“intranuum” existing due to the expected Qxf3 “extranuum” of the reverse structure and 

extends towards the core of the nucleus. Below the “intranuum” towards the core, the 

nucleus is empty of states. A possible outward “extranuum” formed by lower frequencies 

is shown. Near the nucleus the, figure 8 in Fig. 5(B) represents the states Qxf 2  and Qxf3  

both forming a figure 8 with 2syf , thus 2syf  is a “condensed” state on the y -axis while 

Qxf 2  and Qxf3  are degenerate states on the x -axis. The frequency xfD  forms structures 

with Qyf 2  and 1syf , thus xfD  is a “condensed” state on the x -axis while Qyf 2  and 1syf  

are degenerate states on the y -axis. Since the frequencies are like energy levels of an 

atom which do not cross, then the structures formed are hyperbolic plates which get 

closer and smaller outwards from the center of the nucleus as shown in Fig. 5(B).With the 

centre of the nucleus as the origin, the inner dashed hyperbolic curve on the second and 

last hyperbolic plates is not real but has been added to differentiate the hyperbolic plates 

from single line curves. The dashed crossed lines in Fig. 5(B) show at  the centre the 

figure 8 structures that would be formed if the preceding hyperbolic plate were removed. 

According to equation (68), the state cf =l  would form as: 2Qx1Qx �r 2996.1 »= m  with 
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Hz810502.1 ´=xf  (which is in the “extranuum”), m501.0=2Qxr  with 3Qxf  (shown), and 

2Qx3Qx �r »= m998.0  with 2Qxx ff »  (shown), and m497.0=4Qxr  with 

Hz810032.6 ´=xf  (which is in the “intranuum”). 

The degeneracy shown by Qxf 2  and Qxf3  which are right next to the nucleus of 

normally polarized photon Q, makes the states behave like an s state in an atom in 

accordance with Pauli exclusion principle. The degeneracy of the 1xfD  state, which is the 

next nearer state from the nucleus in polarized photon P on the x -axis (the state Pxf1  is 

the nearest) makes the state behave like the p  state in an atom. We have considered only 

a few states governed by a few correlation equations so other xifD  states where 2=i , 3, 

4, etc., are possible in polarized photon P. Thus generally, in the x -direction, the  

polarized photon has stretched states which are the s, p , d , etc. states like an atom 

behaves like fermions which have half integer spin and which obey Fermi-Dirac statistics. 

In the y  -direction, for polarized photon P, the frequency states Pyf 2 , 1yfD  are  

“condensed” states and behave like bosons obeying Bose-Einstein statistics where all the 

states are considered to be “condensed” into one ground state. Since polarized photons 

have polarized structures (elliptical structures, etc), are fermions are like electrons 

(charged), and have on each structure bosons states characterized by cf =l  like in the 

original unpolarized photons (uncharged) then we conclude that 

polarized photons are charge-like and are fermions in some directions and bosons 

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

 Polarized photon Q is shown to be moving through the new long wavelength 

charge waves of polarized photon P after polarization in Fig. 5(C) in accordance with our 

assumption (c) at the beginning, that the unpolarized photons must pass through each 

other to get polarized perpendicularly. Just like a current carrying solenoid has polarity, 

polarization correlated photons have instantaneous polarity (or can have oppositely 

induced instantaneous polarities when correlation is disturbed), with instantaneous north 

(N) and south (S) poles. They influence each other through the wave charges just like two 

bar magnets with unlike poles facing one another influence each other when one pole is 

turned away in a manner to bring like poles to face each other for repulsion. This means 

that zB±  produces yF±  with waves that have velocity v-  kept in the same direction of 

orbit round each closed loop structure (for example, anticlockwise direction) for each 

polarized photon. The wave charges thus behave like magnetic field lines of a bar magnet 

and act as the rigid shaft connecting the two photons to make them perpendicularly 

polarized at all times. This is in accordance with the EPR observation that the two 

photons be perpendicularly polarized [8]. Through equations (12) and (18), 

communication between the two polarized photons is possible at a speed greater than xc . 

Polarized photon Q uses its short wavelength (spatial amplitude) states to communicate 

with polarized photon P while moving through polarized photon P, and for distances 

beyond the extranuum of polarized photon Q, i.e., distances longer than m996.1=1Qxr , 

photon P uses its long wavelength (spatial amplitude) states to communicate with photon 
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Q. Thus both photons have knowledge of each others polarization state at any one given 

time. This is in accordance with the EPR observation that both photons have knowledge 

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

determine vertical or horizontal or o45±  polarization states [8]. 

Supposing the polarized photons communicate by reflecting wave charges between 

each other. This makes the photons to behave like photon lenses that focus waves onto 

each other. The wavelengths are different and phase angles exist. This reflection gives 

rise to standing waves and charge nodes exist. However, reflection is an improbable case 

as it does not enable continuity of waves round a closed loop and such reflection involves 

momentum transfers which would alter correlation. Thus the bar magnet model is thus 

more preferable.  Thus we conclude  

Just like a current carrying solenoid has polarity, polarized photons have 

instantaneous polarities (or can have induced instantaneous polarities when 

correlation is disturbed) with a north (N) and a south (S) pole. They influence each 

other through the wave charges just like two bar magnets (or current carrying 

solenoids) influence each other. 

From equation (58) the Young’s modulus for polarized photon P is 

Pxx

Px
y ff 2

2
1

D
D

=
plyF

Y , and since the ratio 
Px

xi
f

f
2

D  where 1=i , 2, 3, etc. gets larger 

and larger outwards from the core of the normally polarized photon P, the Young’s 

modulus gets lower and lower outwards in the “extranuum”. The same case applies to 

polarized photon Q. 
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 Generally, the components of the structure and shape formed by the components 

are contained in the correlation equations and the Lissajous’ figures respectively, thus 

correlation equations give us the various components of the structure while the 

Lissajous’ figures give us the shapes formed by the various components. 
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 Fig. 5(A). Normal structure of polarized photon P showing the two dimensional 

elliptical shape and the parabolic “extranuum” of 1xfD . The shape is almost a horizontal 

plane in three dimensions even though the photon is vertically polarized by consideration 

of direction of original moments or frequency Pyf2 . (B). The normal structure of 

polarized photon Q showing the general fat rod shape (rugby ball) of the nucleus as the 

inner dashed ellipse of the three exterior ellipses forming the “extranuum”, the 

“intranuum” and the possible “extranuum”. The photon is horizontally polarized by 

consideration of direction of original moments or frequency Qxf2 . The interior is made of 
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states which are like of hyperbolic plates. (C). Representation of the polarized photons as 

bar magnets (or solenoids carrying a current) with instantaneous north (N) and south (S) 

polarities and the charge waves that enable the photons to communicate after polarization 

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

 

6.3. Particle Shape and Structure of the Unpolarized Photon 

 In the reverse structure, wavelength-spatial amplitude equivalence in the 

unpolarized photon maps the maximum frequencies as m�f PxPx 122 =® , 

m�f PyPy 122 =®  where the magnitudes PyPx ff 22 = . The magnitudes of frequency-

spatial amplitude combinations are simply given by equation (11) as 

cff PyPyPxPx == 2222 ll . The magnitudes of frequency-wavelength combinations are 

cff PxPyPyPx == 2222 ll . Combinations of perpendicular frequencies, in magnitude form, 

of Pxf2  and Pyf 2  are governed by equation (87). The magnitudes of the frequencies are 

all equal and the amplitudes PyPxPP ba 22 ll === . The phase angle 2
pf =P . The shape 

of the Lissajous’ figures formed are all circles given by the equation 

2
2

2
2

222
PyPxPayx ll ===+  as shown in Fig. 2(A). This means that the unpolarized 

photon has a reverse structure whose velocity states are all on the surface of the photon 

and the interior of the photon is empty of states.  

The normal structure maps the x  and y -direction frequencies onto themselves since 

in every direction, cf =l  where Hzfffff QyQxPyPx
8

2222 10998.2 ´=====  and 
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mQyQxPyPx 12222 ===== lllll . The x  and z -axes values are equivalent. The 

nucleus thus formed is circular in two dimensions as shown in Fig. 2(A) or is a sphere in 

three dimensions. The interior or the unpolarized photon is empty of states. All frequency 

states are “condensed” on the circular surface and the circular nucleus is the total sum of 

all frequency events in the unpolarized photon. The unpolarized nucleus provides 

attractive forces to the charge-like waves which are all at the ground state. The fact that 

all frequency states are “condensed” on the surface as the one sole ground state makes the 

unpolarized photon not to obey the Pauli exclusion principle. Thus as is usually known, 

the unpolarized photon is a boson of integer spin. The unpolarized photon thus obeys 

Bose-Einstein statistics which makes the photon behave like a condensed low 

temperature superfluid with no viscosity. Thus we conclude  

all the velocity states of the unpolarized photon are “condensed” on the circular 

surface of the unpolarized photon and are thus bosons, and the interior is empty of 

states. The nucleus is the total sum of all frequency events in the unpolarized photon.  

 

6.4. Resultant Colour of Polarized and Unpolarized Photons 

 In the reverse structure, the value of the x -direction frequency depends on the 

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

two unpolarized photons in Fig. 2(A) are for red colour, mQxPx
7

22 107 -´== ll  with 

Hzf Px
14

2 1028.4 ´= , for example. From equation (10), Hzff Px
Px

122
1 102615.230 ´==  

and using equation (9) we find Hzf x
141026.4 ´=D . Since QxPx ff 22 = , we have from 
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equation (11) Hzfff xQxQx
14

23 1054.8 ´=D+=  and mQx
7

3 105.3 -´=l . Now, Pyy ff 2»D . 

From equation (90), we can write the x -direction frequency as 

   
PPyPx

PPyPx

ff

ff

q

q

cot

cot2

D=

=
      (110).  

With o
P 75.89=q , the first external frequency PxPx ff 1=  is out of visible range. Hence 

photon P has an overall red colour in the y -direction which is Pyf 2  or the resultant 

mixture of Pyf 2  and PyfD . We can analyze the primary correlation colours using the 

spatial amplitudes of equation (65) which combine with the frequencies such that 

cffr ===× lrf . Since m7107 -´=2Px� , the ratio 615.230=
2Px

1Px
�

r , or 

2Px1Px �r 615.230= , which is in the infrared range. Others are 2Px2Px �r 31034.4 -´= , 

which is in the X-ray range, 2Px3Px �r 991.1= , which is in the infrared range, and 

2Px4Px �r 62.228= , which is in the infrared range. Thus all x -direction primary 

correlation colours are out of visible range, so that polarized photon P is primarily 

characterized in colour by the y -direction red colour. 

Similarly for photon Q, we use equation (100) and write 

   
QQyQx

QQyQx

ff

ff

q

q

cot

cot2

D=

=
      (111). 

Let us consider the case when QyQy ff 2»D . Ignoring the “extranuum” frequencies and all 

other internal frequencies in the optical regime except for the original Qxf 2 , QxfD , Qxf3  

and Qyf 2 , the first x -direction colour is given at o
Q 61.26=q  which is 
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   Hzffff xQxQxQx
14

23 1054.8 ´=D+==    (112). 

This is in the ultraviolet range. The next internal x -direction colour is given for 

QyQy ff 2»D  at o
Q 45=q  and is the red colour given as 

   Hzff QxQx
14

2 1028.4 ´==      (113). 

The y -direction colour is unchanged and remains as red and is 

   Hzf Qy
14

2 1028.4 ´=       (114). 

With our model, Hzff Qysy
14

21 10144.2501.0 ´==  and 

Hzff Qysy
14

22 10136.2499.0 ´== , which extend beyond the infrared towards the X-ray 

range. Hence externally, the reverse structure photon Q is dichroitic since the x -direction 

colour is different from the y -direction colour. The “extranuum” Qxf3  is a band 

extending outside in the ultraviolet while the “extranuum” of QxfD  is a band extending 

inwardly between Qxf 2  and QxfD  (red band) towards infrared. Due to the “extranuum” of 

Qxf3 , an intermediate colour in the violet may exist as the prominent x -direction colour. 

This external dichroism would be in accordance with observations made in the EPR 

experiment, such that the perpendicularly polarized photons P and Q have slightly 

different wavelengths ( or frequencies).  

 We can analyze the primary correlation colours from equation (68) with regard to 

frequencies that combine with the spatial amplitudes to form the state cf =l , and with 

m7107 -´=2Qx�  as: 2Qx1Qx �r 996.1= , which is in the infrared range, 2Qx2Qx �r 501.0= , 
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which is in the violet range, 2Qx3Qx �r 998.0= , which is in the red range, and 

2Qx4Qx �r 497.0= , which is in the violet range. 

 For the unpolarized photon, o
QP 45==qq , and the magnitudes 

QyPxQxPx ffff 22 === , thus the x  and y -direction colours are the same and remain as 

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

 The normal structure of Fig. 5(A) reverses the reverse structure and produces a 

polarized nucleus that is red on the y -axis and out of visible range on the equivalent 

zx º -axes for polarized photon P, while it produces a dichroitic nucleus for polarized 

photon Q, which is red (red band) on the y -axis and nearly violet (violet band) on the 

equivalent zx º -axes. Other colours exist outwards along the zx º -axes of polarized 

photon Q and extend to the red with Qxf 2  and QxfD . Thus all colours are possible along 

the x -axis of polarized photon Q. With Pyf 2  and 1yfD  in Fig. 5(A), polarized photon P 

possesses a band of red colour on the y -axis.  

In general, the many different velocity states of a polarized photon and the charge-

like states make the photon appear as a dielectric material with refractive indices which 

depend on direction. In the optical regime, the resultant colour depends on direction and 

inclination angle between the x  and y -direction frequency. In the optical regime, the 

resultant colour in the unpolarized photon is single as there is only one characteristic 

magnitude of frequency and the refractive index too is single. Thus we conclude that 

in the optical regime, the nucleus of the polarized photon may be dichroitic and 

birefrigent depending on if it is polarized like photon P or Q, but the nucleus of the 
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unpolarized photon has a single colour and a single refractive 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 shape of the unpolarized photon at its 

ground state of energy. We regard the interior space bounded by the sphere (circle) in the 

particle structure of the unpolarized photon as a fluid and the circumference as the 

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

instantaneous volume 33

3
4

3
4 plp == rV  of the sphere, lºr  and zyx llll =3 . Thus 

with the magnitudes == xxc u constant, we have 

   
V
cm

V
xxx
2

=
e

      (115). 

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

233 m
N

m
Nm

m
J == , which is equivalent to the relative static pressure 12 PP -  

between two points on a streamline. The mass fm W=  is constant since the magnitude of 

the frequency f  is constant round the circumference, thus =W= xxx fm constant. The 

volume =V constant for the sphere at ground state. The density of points 

== V
mxr constant, hence the fluid (or photon) is incompressible. The right hand side is 

the relative dynamic pressure ( )2
2

2
1 xx uur - . We consider the flow to be laminar. Since 



 95

== xxc u constant, the right hand side is simply 2xcr . The instantaneous energy is 

xx hf=e . We have seen that every point on the circle (or sphere) is characterized by 

lfc = , thus the frequency is a constant on the circle and hf=e . Since the frequency is 

a constant, then the pressure is a constant and is simply P . We have also seen that the 

force always has a negative sense, hence, the left hand side of equation (115) is a 

negative pressure. Thus the Bernoulli’s equation for an unpolarized photon is 

   =+ 2cP r constant      (116). 

The unpolarized photon is thus incompressible and exists at the ground state of energy. 

 

7.2. Bernoulli’s Equation for Polarized Photons 

We may choose any of the correlation equations (26) or (29). Choosing one of the 

correlation equations in equation (26), squaring it and multiplying it by xxcW  we have 

the instantaneous force ( )
2

1

22
2

2
�
�
�

�
�
� DW=DW=

Px

Px
Pxxxxxx fcfc l

l
yF . We choose polarized 

photon P as an example. The elliptical shapes can be regarded as streamlines, thus the 

perimeter of the ellipse is such a streamline. The area of an ellipse is ´p (spatial 

amplitude in x -direction)́ (spatial amplitude in y -direction) and is PyPxyxrr 21 lplp = . 

The zx º  axis, thus PzPx 11 ll = , hence the area is also PyPz 21 lpl . The force divided by 

the area is the pressure, and we have seen that the force is always negative, thus we have 

   
( ) ( )

( )PxPxPyPz

PxPxxx

PyPz

xxx fcfc

1121

2
2

2
2

21

2

lllpl
l

lpl
DW

=
DW

-     (117). 
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The left hand side of equation (117) gives the relative static pressure ( )12 PP --  between 

two points on the streamline. The quantity PxPxPz 121 llpl  in the right hand side is a 

volume of an ellipse without the factor 3
4  so the right hand side has units 

( ) ( )2
2

2
12

2

3 uur -=�
�
��

�
�

s
m

m
Kg , which gives the relative dynamic pressure. We have seen 

that the pressure depends on the frequency at that point on the streamline. Even though 

the magnitudes of the speeds points === lu fc constant at any point along the 

perimeter, of the unpolarized and the polarized photons, these points have different 

relative pressures for the polarized photons as f  is different between two consecutive 

points. The relative velocities 1u  and 2u  between two consecutive points are also 

different as the frequency is also different, thus a relative dynamic pressure exists 

between two consecutive points. Since xxxx fc lu == , between two consecutive points, 

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

( ) ( )
( )

( ) ( )
( )PxPxPyPz

PxPxx

PxPxPyPz

PxPxx ffff

1121

2
2

2
22211

1121

2
2

2
221

lllpl
lll

lllpl
luu D-W

=
D-W

. The quantities 1fxW  and 

2fxW  are the masses of two consecutive points and are different. The denominator of the 

right hand side of equation (117) is the volume and is constant for that structure (i.e. 

ellipsoid). Thus, the density is not constant and varies between two consecutive points. 

Since frequencies reduce outward, the polarized structure (ellipse(oid)) has a higher 

density around the central region and a lower density in the outer region, thus the 

polarized photon has a general higher density towards the central area. Polarized photons 
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are thus compressible. The right hand side of equation (117) becomes 

( ) ( )
( )Px

PxPxf
1

2
2

2
22211

l
llrlr D- . These frequency differences apply to all polarized 

structures for all photons. The Bernoulli’s equation for a polarized structure is thus 

   ( ) ( ) ( )2
2

2
2

1

2211
12 PxPx

Px

fPP l
l

lrlr
D

-
=--    (118) 

We may regard the quantities ( ) 2
1

2
2

2
2

1

1 ull
l =D PxPx

Px
f  and ( ) 2

2
2

2
2

2
1

2 ull
l =D PxPx

Px
f , 

thus the Bernoulli’s equation for the polarized photon is ( ) 2
22

2
1112 urur -=-- PP . The 

negative sign means the pressure is higher where the velocity is high, which is a fact 

since both are directly proportional to the frequency. Hence, the Bernoulli’s equation for 

the polarized photon is 

   ( ) 2
22

2
1121 urur -=- PP      (119), 

or, 

   2
222

2
111 urur -=- PP      (120). 

Hence, the polarized photon is compressible back to its original unpolarized state by 

regaining of xfD  by polarized photon P and the loss of xfD  by polarized photon Q. Thus 

Bernoulli’s equation is a correlation equation and photon correlation equations are a 

direct application of Bernoulli’s equation. Hence, the circumference or the perimeter of 

the unpolarized and the polarized photons can be regarded 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 force yFD  received by a photon upon polarization from 

the measured impulse received at a radiating antenna for radio waves. Since changes in, 

say, zBD+  in one photon produce a force yFD+  and a charge wave moving toward the 

other photon with a velocity xuD+  in a helical clockwise rotation, by Lenz’s law, 

production of a zBD-  and a force yFD-  require from Fig. 1 that velocity remain in the 

same direction as xuD+ . This force yFD-  must cause the photon to rotate in an 

anticlockwise sense as if by action and reaction. From equations (46), the magnetic 

mechanical force has a value  

   ( ) Ncx
252 1098.1 -´-»D-»D xxy f�F    (121). 

We see the force yFD  depends on the change in frequency, xfD . 

 Assuming that the polarized photon does not polarize other photons in its vicinity 

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

 

8.2. Inverse Square Law of Forces  

8.2.1. Inverse square Law of Magnetic Forces Within the Polarized Photon. 

Consider photon P. From correlation equation (25), and by multiplication of the 

two results, we find ( ) ( )
2Px1Px

2Px1Px2Px
x ��

ff�f
2

2 D=D . Since ( ) ( ) ( )2
xfD=D×D xx ff  is a 

scalar, we can use the scalar magnitudes of frequencies and wavelengths as 

( ) ( )
PxPx

PxPxPx
x ��

ff�f
21

21
2

22 D=D . If we identify the product 2
21 PPxPx R=ll  then the two 
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wavelengths are interacting even though Px2l  has been changed to Px1l  and there is a an 

inverse square law of force. The force yFD  is given as, 

( ) ( ) N
R

ff
c

ff
c Px

P

PxPx
xPx

PxPx

PxPx
x

252
22

212
2

21

21 1098.1 -´-»D-=D-=D ll
ll xxyP ��F  (122). 

Let us have ==
PxPx

P ff 21

1a constant and ==
PxPx

P
21

1
llb constant so that 

oo
x

PP c
emba == 2

1  where VmAso /10859.8 12-´=e  is the permittivity of vacuum and 

AmVso /104 7-´= pm  is the permeability of vacuum. Similarly for photon Q we would 

from equation (29) have 
QxQx

Q ff 32

1=a  and 
QxQx

Q
32

1
llb = , so that again 

oo
x

QQ c
emba == 2

1  giving N251098.1 -´-=D QyF , hence QyPy FF D=D . We see that 

Pa  and Pb  have constant values depending only on the range of frequencies considered 

( i.e., Pa  and Pb  have different values for radio and optical frequencies). We also see 

that ( )
PxPx

PxPx

21

22
ll

ll DD  is a constant. Therefore the force can be written as 

   =
P

-=D
P

Pxc
a

x
Py

�
F constant     (123), 

where ( ) 619.228
21

2
2 =D=P

PxPx

Px
P ll

l . Since PP  and Pa  are functions of wavelength 

and frequency respectively, we conclude that the force depends on specific wavelength 

and frequency and not just any mere distance, and is a constant depending on the 

frequency chosen. 
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We have from equation (11) 
Px

x
Px f

c
1

1 =l  and 
Px

x
Px f

c
2

2 =l , hence the force is also 

given as,  

 
( ) ( )

( ) ( )2
2

2
21

2
22

2
2

2
12

2

PxPxPxoox

Px
x

PxPx
xPx

P

P
x

ffc

c
ff

cc

lem

ll
a
b

D-=

D-=D-=D

x

xxy

�

��F
   (124). 

This connection between the forces QyPy FF D=D  and ooem  is evidence that frequencies 

(cycles) can be considered as electromagnetic solenoids.  

 

8.2.2. Inverse Square Law of Force Between Two Polarized Photons. 

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

Q. If we consider the two photons to interact through Px2l  and Qx3l  then from equation 

(26), obeyed by photon P, we can write x1PxxP1 fff D=�
�
�

�
�
� D=D

Px

Px

2

2
l

l  and 

x2PxxP2 fff D=�
�
�

�
�
� D=D

Px

Px

1

2
l

l , and from equation (29) obeyed by photon Q, we write 

x2QxxQ1 fff D=�
�

�
�
�

� D
=D

Qx

Qx

3

2

l
l

, and x3QxxQ2 fff D=�
�

�
�
�

� D
=D

Qx

Qx

2

2

l
l

. In scalar magnitude 

forms, we see that ( ) ( ) ( ) ( ) ( ) xQxPx fff DD=D=D×D=D×D 2
xQxPxx ffff . From the different 

correlation equations of the two photons, we can consider interactions between the 

wavelengths Px1l ; Qx2l , Px1l ; Qx3l , Px2l ; Qx2l , and Px2l ; Qx3l . From equations (26), (29), 

and (121), we see that the magnetic mechanical forces between the photons are 



 101

( )

( )

( )

( ) Nffcc

Nffcc

Nffcc

Nffcc

QxPx

QxPx
QxPxxx

QxPx

QxPx
QxPxxx

QxPx

QxPx
QxPxxx

QxPx

QxPx
QxPxxx

25

21

22
32

25

31

22
22

25

22

22
31

25

32

22
21

1098.1

1098.1

1098.1

1098.1

-

-

-

-

´-»
DD

-=D×D-=D

´-»
DD

-=D×D-=D

´-»
DD

-=D×D-=D

´-»
DD

-=D×D-=D

ll

ll

ll

ll

ll

ll

ll

ll

xxQ2xP2xy4

xxQ1xP2xy3

xxQ2xP1xy2

xxQ1xP1xy1

�ff�F

�ff�F

�ff�F

�ff�F

 (125). 

Equations (121), (122), and (125) show that the force yFD  has the same value whether 

considered within the polarized photon or between the photons. We see that 

   ( )
PQ

PQ
xQxPx

PQ

PQ
x cc

a
ll

a

b P
-=DD-=D xxy1 ��F 22   (126), 

where
QxPx

PQ ff 21

1=a , 
QxPx

PQ
32

1
llb =  are constants, ( 2

1
x

PQPQ c
¹ba  ), and 

( ) 698.22822 =DD=P QxPxPQPQ llb . However, PQP  has different values even though the 

force yFD  remains constant. Hence we conclude that, 

the force between two polarization correlated photons does not depend on just 

any distance between the polarized photons but on the wavelength and frequency.  

 

8.3. Electrostatic Force Between Two Polarized Photons.  

The net wave charges in photons P and Q are deduced from equations (81) and (84) 

respectively as CqP
1910641.6 -´+=  and CqQ

1810214.1 -´-= . If we consider 2r=×rr  

to be the products of wavelengths QxPx 21 ll , QxPx 31 ll , QxPx 22 ll , and QxPx 32 ll  of 

correlation equations (26) and (29), the electrostatic forces are attractive and their 
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magnitudes are 2r
qq

K QP=D exF  where 2

29109875.8
C

NmK ´=  is the Coulomb 

constant. We can express the vector dot products of frequency and wavelength in 

magnitude forms as xxxf ul D=D=×D xx �f . By correlation equation (24), 

PxrPPxx �f 232 uu D=D=D  and from equation (25), PxrPPxx �f 111 uu D=D=D . Similarly from 

correlation equation (27), QxrQQxx �f 233 uu D=D=D , and from equation (28), 

QxrQQxx �f 122 uu D=D=D . Thus we have QxPxxer 32
2
1 ll= , QxPxxer 22

2
2 ll= , QxPxxer 31

2
3 ll=  

and QxPxxer 21
2
4 ll= . With QxPxxr ll==xr , we see that the electrostatic force depends 

on xr  in direction and magnitude. If the polarized photons do not polarize other photons 

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

electrostatic force is a maximum and is expressed as 
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K
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K
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qq
K

muum

muum

muum
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W
=
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==D

W
=

DD

DW
==D

W
=

DD

DW
==D

W
=

DD

DW
==D

e4x

e3x

e2x

e1x

F

F

F

F

   (127) 

Thus the electrostatic force 3
1

xr
µD exF  or 

( )2

3
1

QxPxll
µD exF . The values of the 

electrostatic forces are 
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N
qq

K

N
qq

K

N
qq

K

N
qq

K

QxPx

QP

QxPx

QP

QxPx

QP

QxPx

QP

29

21

29

31

27

22

26

32

1014.3

1027.6

10246.7

10446.1

-

-

-

-

´==D

´==D

´==D

´==D

ll

ll

ll

ll

e4x

e3x

e2x

e1x

F

F

F

F

   (128). 

Hence the electrostatic forces are different.  

 

8.4. Force Between Unpolarized (Neutral) Photons.  

Supposing, for example, our system has two free unpolarized photons similar to 

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

neutral photons to be gravitational. Their x -direction wavelengths are mQxPx 122 == ll . 

Their corresponding x -direction electromagnetic frequencies are 

Hzff QxPx
8

22 10998.2 ´== . The product of their interaction wavelengths is  

   
QxPx

x
QxPx ff

c
r

22

2

22
2 ===× llrr     (129). 

Using equation (2), the electromagnetic masses of photon P and Q can respectively be 

written as PxxPx fm 2W=×= 2Pxx f� , and QxxQx fm 2W=×= 2Qxx f� . Therefore, with 

2
xW=× xx ��  the gravitational force, gxF , can be written as 

   
2

222
2 r

ff

r

mm QxPx
x

QxPx W== xxgx GGF     (130), 
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where xG  is the gravitational constant ( 2211 /1067.6 KgNm-´= ). Therefore, the 

gravitational force is 

   Nff
c

ff
QxPx

x

QxPx
x

942
2

2
22

2
2

2
22 1028.3 -´==W= xxgx WGF  (131), 

where, 4128
2

2

10064.4 Ns
cx

x -´=W= x
x

GW  is a constant. This shows that,  

the gravitational force gxF  between two unpolarized photons depends on the 

frequency of the photons. 

It is seen from the ratio of charged (polarized) to unpolarized photons in this model that 

charged photons have a force between them 6510  to 6810  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 structure, 2Pz�  is the length 

perpendicular to yFD . To produce the turning effect, the force yFD  acts through the 

maximum length (or spatial amplitude), 2Pz� , which is also the point of maximum 2Pzf  

(or zB ) in the reverse structure. As a result, all the characteristic mass on that side 

behaves as if it were all at 2Pz� , since the point of maximum 2Pzf  represents the point of 

maximum mass. Even if the initial zBD+  does not produce a rotational motion, by 
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Lenz’s law, the induced zBD-  will complete an action-reaction pair of forces yFD±  by 

Newton’s third law of motion, in order to counter the effect of zBD+ . By equation (47) 

and (48), this effect will cause the polarized photon to spin about the x -axis. If all the 

magnetic mechanical force upon polarization causes the photon to spin then the angular 

frequency is a maximum. 

 In the normal structures in three dimensions, the x  and z -axes are equivalent for 

each polarized photon. Each point on each ellipse represents the state cf =l , where l  is 

simply the electromagnetic spatial amplitude. Since the mass fm µ , the highest masses 

are found in the region around the nucleus. The masses are shown by the circles in Fig. 

5(A) and (B). For polarized photon P of Fig. 5(A), the y -direction frequencies and 

wavelengths (or spatial amplitudes) around the nucleus are sm/10998.2 8´=2Pyf  with 

spatial amplitude m1== 2PyPy �r . Assuming the first y1fD  “extranuum” is made of one 

averaged frequency state next to 2Pyf , then Hz810985.2 ´=y1� f  and its spatial 

amplitude is m004.1=y1r . The corresponding masses for polarized photons P are 

Kgy
421022.2 -´=W= 2PyPy fm , ( ) KgyP

421021.2 -´=DW=D y1y fm . The zx º  axis and 

frequency values are identical. The z -direction spatial amplitudes as given in equation 

(65) with their frequencies forming the state cf =l , and their corresponding masses are; 

mz
31034.4 -´=2Pr  with Hz101091.6 ´=z1f , and the mass is 

Kgz
4010113.5 -´=W= z1z1 fm ; mz 991.1=3Pr  with Hz810506.1 ´=z2f  and the mass is 

Kgz
4210114.1 -´=W= z2z2 fm ; mz 62.228=4Pr  with Hz610311.1 ´=z3f  and the mass is 
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Kgz
4510701.9 -´=W= z3z3 fm ; mz 615.230=1Pr  with frequency Hz6103.1 ´=z4f  and 

the mass is Kgz
451062.9 -´=W= z4z4 fm ; averaged z -direction “extranuum” which has 

nearest frequencies touching Hz6103.1 ´== 1Px1Pz ff , thus mP 615.230»z1r  with 

“extranuum” averaged frequency Hz6103.1 ´=D z1f  and the averaged mass is 

( ) KgzP
451062.9 -´=DW=D z1z fm . 

For polarized photon Q, the figure 8 nucleus of Fig. 5(B) has around it various y  

and z -direction frequencies as and Hz810998.2 ´== 2Qz2Qy ff  with spatial amplitude 

m1== QzQy rr , Hz810502.1 ´== Qsz1Qsy1 ff  with spatial amplitude 

m996.1== Qsz1Qsy1 rr , and two states sharing Hz810496.1 ´== Qsz2Qsy2 ff  with spatial 

amplitude m004.2== Qsz2Qsy2 rr . The corresponding masses for polarized photons Q are, 

Kgy
421022.2 -´=W== 2QyQzQy fmm , Kgy

4210111.1 -´=W== Qsy1Qsz1Qsy1 fmm , 

Kgy
4210109.1 -´=W== Qsy2Qsz2Qsy2 fmm . In Fig. 6(A) and (B), the masses are 

considered as small spherical atoms with their center of mass at corresponding maximum 

spatial amplitude. If yFD+  causes polarized photon P to spin anticlockwise, then yFD-  

causes polarized photon Q to spin clockwise.  

 We can make the system of masses of photon P to a system of four masses, two 

along the y -axis and two on the z -axis as shown on Fig. 5(C). From Fig. 5(A), the four 

primary masses 1Pzm , 2Pzm , 3Pzm , 4Pzm  make ellipses with Pym , so Pym  must be 

represented four times in calculations. We have chosen to use only one mass state ymPD  
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for y1fD . We may use the vector quantities of mass and lengths in scalar form as their dot 

products are scalars. The centre of mass for the two masses on the upper side of the y -

axis in Fig. 6(A) is at mmm
rmrm

r
PyPy

PyPyPyPy
cPy 0001.14

4 1 =D+
D+

= . The average 

mass for the two upper y -axis masses is Kg
mm

m PyPy
avPy

4210218.25
4 -´=

D+
= . The 

centre of mass on the z -axis is at 

m
mmmmm

rmrmrmrmrm
r

Pzzzzz

PzPzPzzPzzPzzPzz
cPz

2

4321

114433221 1016.2 -´=
D++++

D++++
= . The average mass 

on the z -axis is Kgmmmmmm zzzzzavPz 404321 10025.15
-´=D++++= . 

 

 

 

 

 

 

 

 

 

 

 

 



 108

 

                                             1yrP                        ymPD       2PyPy �r =  

 PzmD      Pzm 4   Pzm3    Pzm 2    zPm1                     Pym                              y-axis 

                                                                    

          z1rP   1Pzr   4Pzr       Pzr3     zPr2                                                                        z-axis 

                 

                (A)   photon P  

       Qym           1Qsym       Qsy2m     Qsy2r  

     Qyr                 Qsy1r                                           y-axis 

                                                                 

                                                                                              

                                                                                                                               z-axis  

 

 QzmD   1rQz         

                   z2Qm   z2Q�      z1Qm         z3Q�      

        (B)        photon Q   

                                                         y-axis                   

                                                                                                 z-axis 

      (C)  resultant four mass system        

 

Fig. 6(A) and (B). Representation of the nuclei of polarized photons P and Q as 
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molecules with masses that can spin clockwise and anticlockwise about the x -axis. The 

tip of each arrow represents the relevant spatial amplitude from the centre of the cross in 

photon P and from the x -axis for photon Q, and points at the centre of each mass. For 

polarized photon P, the x -axis points into this page while for polarized photon Q, the z -

axis points into this page. The y  and z -direction masses and their respective spatial 

amplitudes have been shown for photon P, while only the y -direction masses and their 

respective spatial amplitudes have been shown for photon Q. The approximation to the 

figure 8 structure of the masses near the nucleus of polarized photon Q is shown by the 

dashed curves. Identical masses in photon Q form the letter H shape. (C). Representation 

of the nuclei of polarized photons P and Q as a resultant four mass system on the y  and 

z -axes and spinning about the x -axis which points into this page. The tips of arrows 

point at the centre of mass. 

From equation (48) the moment of inertia for polarized photon P is given for 

scalar magnitudes of quantities as 

   24222 1054.422 KgmrmrmI cPzavPzcPyavPyP
-´=+=   (132). 

We may choose the spin angular momentum for polarized photon P as PxL-  while that 

for polarized photon Q will be QxL+ . The spin angular momentum is given by equation 

(48) as ( ) JsI P
3410055.1 -´-=-=-=- xPxPx �L h . Substituting the values gives us 

sradx /10324.2 7´=P� . Now, the maximum angular frequency PPx f� p2= , where Pf  

is the spin frequency, hence the maximum spin frequency is 

   Hz6107.3 ´=Pf       (133). 
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As expected, the spin (rotational) frequency Pf  is lower than the x  or y -direction 

vibrational frequency of the nucleus of the unpolarized and polarized photon P, which is 

Hz810998.2 ´== 2Pz2Py ff .  

In polarized photon Q in Fig. 6(B), there are four identical masses formed by each 

letter H shape on the y -axis, even though the state Qsy2f  is shared as shown in Fig. 5(B) 

and thus the letter H has eight identical masses on the y -axis. The masses on the z -axis 

are shown on one line with the state xfD  shared. The letter H shape masses can be 

reduced to a four mass system as with polarized photon P. The centre of mass for any two 

masses of each letter H shape must lie somewhere along y -axis since the sum of 

moments 
 = 0ii rm  about the about the y -axis. For the upper part of the y -axis, the 

centre of mass about the z -axis is 

mmmm
rmrmrm

r
QsyQsyQy

QsyQsyQsyQsyQyQy
cQy 6007.1844

844
21

2211 =++
++

= . The average 

mass is calculated as if the masses were in line along this upper part of y -axis and is 

Kg
mmm

m QysQsyQy
avQy

4221 1039.1844
844 -´=++

++
= .  

Now, zx º -axis, so Hz810985.2 ´=D=D xz ff  with mass 

( ) Kgz
421021.2 -´=DW=D zz fm  and spatial amplitude m004.1=z1r , 

Hz810998.2 ´== 2Qx2Qz ff  with mass Kgz
421022.2 -´=W= 2Qz2Qz fm  and spatial 

amplitude m1== 2Qx2Qz �� , and Hz810983.5 ´== 3Qx3Qz ff  with mass 

Kgz
421043.4 -´=W= 3Qz1Qz fm  and spatial amplitude m501.0== 3Qx3Qz �� . On the z -
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axis, the state zfD  is degenerate, so it is shared between 1syf  and Qyf 2  on the y -axis, so 

we represent it by two masses. The scalar magnitudes of quantities can be used and we 

have  centre of mass on the z -axis at 

( )
( ) mmmm

rmmm
r

PzQzQz

PzPzQzQzQzQz
cQz 802.0422

422
21

12231 =D++
D++

=
ll

. The 

average mass on the z -axis is 
( )

Kg
mmm

m PzQzQz
avQz

4221 10215.28
422 -´»

D++
= . 

Polarized photon Q is thus reduced to a four mass system with two identical masses on 

the y -axis and two identical masses on the z -axis. The moment of inertia is 

   24222 10972.922 KgmrmrmI cQzavQzcQyavQyQ
-´=+=    (134). 

The spin angular momentum is JsI 3410055.1 -´=== xQxQx �L h . The angular 

frequency is srad /1006.1 7´=Qx� . The maximum spin (rotational) frequency is 

   Hz61069.1 ´=Qf       (135). 

 For the unpolarized photon, the y  and z -axis masses are equal and are 

Kgmmmm QzQyPzPy
421022.2 -´==== . The spatial amplitudes are 

mQzQyPzPy 12222 ==== llll . The moment of inertia for a four mass system for the y  

and z -axes  for both unpolarized photons P and Q is 

   2422
2 1088.84 KgmmI PyPyPQ

-´== l     (136). 

The angular frequency is srad /1019.1 7´=PQ� . The spin frequency is  

   Hz61089.1 ´=PQf       (137). 

The ratio of the two spin frequencies is  
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2.2

96.1

»

»

Q

P

PQ

P

f
f

f
f

       (138). 

Polarized photon P spins about twice more than polarized photon Q and about twice more 

than the unpolarized photons P and Q. Both polarized photons are always perpendicularly 

polarized. This is the EPR situation [8], that the two polarized photons must always be 

perpendicularly polarized. The spinning masses account for spin angular momentum 

properties. 

 

9.2. Orbital Angular Momentum and Precessional Angular Momentum 

 Lissajous’ figures represent rotating vectors. A photon structure is composed of 

such figures. A point moving along the circumference of the Lissajous’ figure traces an 

orbit of constant angular frequency if the phase angle f  is constant. This orbital motion 

accounts for the orbital angular momentum. If however, for a Lissajous’ figure, the phase 

angle f  is not constant but changes between 0  and p2 , the Lissajous’ figures change 

shapes in a precession (rotation) that is perpendicular to the orbital motion, from 

coincident lines at 0=f  then ellipses precessing clockwise up to pf =  when we again 

have coincident lines, then ellipses precessing anticlockwise until we reach pf 2=  when 

the process repeats itself from coincident lines. Such a precession has its specific angular 

frequency and provides for a precessional angular momentum. 

 

10. MAXWELL’S EQUATIONS 
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With the wave charge model, we can easily explain the origin of electric and 

magnetic fields in a photon. We next analyze Maxwell’s equations using this 

phenomenon. We refer to the reverse structure of Figs 2(A), 5(A) and (B). In the 

unpolarized photon P of Fig. 2(A), the spatial amplitudes PyPx rr =  and are equal to the 

wavelengths 2Px�  or 2Py�  respectively, i.e., 2PxPx �r º  or 2Py� , and similarly for photon 

Q. A spherical volume in three dimensions is thus represented by 

3
2Py

3
2Px

3
Px ��r 3

4
3

4
3

4 == . According to Fig. 2(A), each unpolarized photon is 

describable on the averaged vibrations model by the two wavelengths on each side as 

Px22l , Py22l  and Pz22l , and similarly for photon Q. Each sphere is a representation of 

six full averaged waves, and there is thus six equivalent charges in three dimensions. In 

the polarized photons in Figs. 5(A) and (B), there are several different spatial amplitudes. 

In three dimensions, each ellipsoid has a volume zyx llpl3
4 . Since the axis zx º , then 

zx ll º  and the volume is yxlpl 2

3
4 . For the various ellipses, the volume is yix lpl 2

3
4  

where subscript i  denotes the thi  spatial amplitude. Thus for polarized photons P and Q, 

the general volumes are PyiPx 2
2

3
4 lpl , and QyiQx 2

2

3
4 lpl . The peaks of crests (or troughs) 

in any direction represent individual maximum wave charges. The averaged volume 

charge densities P�  or Q�  depend on the direction taken and are, for the averaged six 

waves, for example, ( ) ��

�
�
�

��

�
�
�

�
�

�

�

�
�

�

�
= 


i

iPxq

iPy
2
iPx

Px ��
�

p3
46  and 
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( ) ��

�
�
�

��

�
�
�

�
�

�

�

�
�

�

�
= 


i

iQq

iQy
2
iQx

Qx ��
�

p3
46 . The electric field too depends on the direction of the 

amplitudes and the sources of the electric fields are given as 


==×Ñ
i

iPx

oo

q
iPy

2
iPx

Px
Px ��

�E ee 2
9  and 
==×Ñ

i

iQx

oo

q

iQy
2
iQx

Qx
Qx ��

�
E ee 2

9 . 

As a result of this polarization, a displacement (or deformation) current densities 

�
�
��

�
�

¶
¶-=×Ñ t

Px
Px

�J  and �
�
�

�
�
�

¶
¶

-=×Ñ t
Qx

Qx
�

J  emerge together with the displacement 

vectors PxD  and QxD . The magnetic structures (photon structures), which are ellipses 

etc., are loops that begin and end at the same point, hence, 0=×Ñ B . Since the electric 

field depends on direction, Maxwell’s equations will too depend on direction. Generally, 

we can use ( )ft ¶-=¶=¶ 1t , f��J P
P

P ¶×¶=�
�
��

�
�

¶
¶-=×Ñ t  and 

f�
�

J Q
Q

Q ¶×¶=�
�
�

�
�
�

¶
¶

-=×Ñ t . With ( ) ( )f�J ¶¶×Ñ= 1  and 22
izix ll =  we can generally 

write Maxwell’s equations for a polarized photon as 

   

( ) f�DJ
t
D

H

fB
t
B

E

B

��
�

E
iy

2
ix

¶�
�

	


�

�
¶×�

�

�
�
�

�
Ñ

+¶-=+
¶
¶

=´Ñ

¶¶=
¶
¶

-=´Ñ

=×Ñ

==×Ñ 


1

0

2
9

i

i

oo

q
pee

   (139). 

 

CONCLUSION 
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 Consideration of the mass of the photon to be electromagnetic has proved 

successful in determining the structure of a photon and further consideration of its 

electromagnetic charge has helped to explain some less understood physical phenomena 

like the EPR Hidden Variable influences between polarization correlated photons. By this 

model, the unpolarized photon is found to have all its velocity states on the surface and is 

empty inside and has a single refractive index if regarded as some material, while the 

polarized photon has a structure similar to that of atoms with high velocity states near the 

nucleus, making the area around the nucleus to possess the highest masses. Polarization 

correlated photons can aid in long distance communication. In general, a polarized 

photon, due to its many charge-like wave states can be regarded as a material with certain 

dielectric constants and refractive indices which depend on direction. 
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