







CHAPTER 3

PHOTON-INERTIA HYPOTHESIS





      The photon-inertia hypothesis is a way of explaining the particle and wave nature of  photons an leptons. Using the concepts employed in Newtonian mechanics, the Brown Photon Theory, and concepts in modern physics the particle-wave duality can be explained as a single consistent theory.

Photon Orbit Quantization

    

 In the photon inertia hypothesis, all photon wavelengths are equal to the circumference of  the orbit that it produces when it is curled into a stable loop. The photon orbit is the smallest or tightest circumference that a particle-wave can occupy. The tighter the circumference of the photon orbit the greater the resonating force. The resonating force is inversely proportional to the square of the radius of its orbit. In nature there does not exist a radius or circumference smaller than the photon orbit of a particular particle-wave (lepton: electron, positron, moun, tau, etc.) that is being analyzed. The equation that quantifies the circumference/wavelength of the particle-wave’s photon orbit is the de Broglie/Compton wavelength equation;
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Where (h) is Planck’s constant, (m�symbol 111 \f "Symbol" \s 12��) is the rest mass of the particle-wave, (c) is the spin velocity of the photon in the resonating orbit, and (�symbol 108 \f "Symbol" \s 12��c) is the Compton wavelength. The Compton wavelength is the tightest or smallest quantized circumference (photon orbit) of the particle-wave. Therefore, the Compton wavelength can be expressed in terms of the Brown generalized photon wavelength, (�symbol 108 \f "Symbol" \s 12��c = �symbol 108 \f "Symbol" \s 12��);
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Solving for the Compton radius, yields  



(3.2)	                                                      rc = � EMBED Equation.2  ���.		 Compton Radius



Where rc is the Compton radius of the particle-wave’s photon orbit, and the spatial amplitude of the photon. 

      The Compton radius is the smallest quantized radius that a quantum particle-wave can have in the medium of free space. The Compton radius can also be called the quantized amplitude of the photon. The quantized amplitude of the electromagnetic wave has height in the (y) and (x) directions; while traveling at the speed of light in the (z) direction. In different mediums the Compton radius can change depending upon the relative permittivity and permeability of the medium. An uncurled photon traveling at the speed of light, obeys the laws of general (linear and nonlinear) optics. A photon curled into a stable orbit obeys the laws of special relativity. Therefore a photon trapped in stable orbit and resonating has a Compton radius (rc) that operates under the rules of relativistic mechanics We can express the de Broglie/Compton equation in terms of its radius by substituting  Eq. 3.1 into Eq.3.0, which yields
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This result can also be written as 
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Here, Planck’s constant barred (�embed Equation.2 ���= h/2�symbol 112 \f "Symbol" \s 12��) is used to rewrite the above result. The above 

Eqs. 3.3 and 3.4, are the photon orbit quantization equations. Photon orbit quantization is an equation that governs a photon trapped in an orbit of radius (rc), and circumference      (�symbol 108 \f "Symbol" \s 12��= 2�symbol 112 \f "Symbol" \s 12��rc),  resonating with a spin velocity (c). The resonance of the photon orbit produces rest mass (m�symbol 111 \f "Symbol" \s 12��), and energy. The potential energy of the particle-wave is quantized due to the maximum amplitude of the photon curled into the photon orbit. The quantized maximum amplitude works in compliance with Planck’s constant. Planck’s constant is the maximum amplitude of a photon. Planck’s constant allows a photon to reach its maximum electromagnetic amplitude while trapped, resonating with spin velocity circling the circumference a stable orbit. 

Photon Inertia Principle



      A photon trapped in a quantized orbit has associated with its motion along the circumference, an electromagnetic rest mass. The rest mass has a value that is inversely proportional to the Compton radius or Brown wavelength/circumference of the photon. This equation is easily obtained by solving for the rest mass in Eqs. 3.3 and 3.4, which yields,
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(3.6)	                                                     m( = � EMBED Equation.2  ��� .  



The units for mass are (kg = kilogram).



According to Einstein’s famous rest mass/energy equivalence formula



(3.7)	                                                      E( �symbol 186 \f "Symbol" \s 12�� m(c2 ,		        Rest Energy



energy and mass are equivalent. Where the rest energy (E() is defined by the rest mass (m() times the speed of light squared (c2). The interpretation of this quantity is straightforward in that, for a body at rest with inertial mass (m(), (E() must correspond to its rest energy. 

      Inertia is the ability to resist changes in the state of a body. The tendency of a body to maintain its state of rest or of uniform motion in a straight line is called inertia.

      If mass is defined as inertia, then mass is a measure of the ability to resist changes in the state of motion. This however, is Newton’s first law. If a body of mass is at rest it will continue in that state, until an external force is applied that can overcome its inertia; hence, setting the body of mass in motion. Likewise, a body of mass in uniform motion in a straight line will continue in its state of uniform motion in a straight line, unless an external force is applied that can overcome its inertia. The external force produces an acceleration (a stop, change in direction or  change in speed). 

            In the photon inertia principle, the mass-energy equivalence principle is valid.  However, energy and mass have different jobs. Mass is the ability to resist change; a change in direction, a change from rest to motion, or a change from motion to rest. Energy is different from mass, in that energy can exist in pure wave form or in pure particle form. Energy can exist spread out in space in the form of a potential field. Energy can also exist  in the form of a solid particle, such as a rock. It is hard to conceive of a single particle such as an electron that has a potential field, having tiny massive particles that make up its field. The electron would then have added mass due to the tiny particles of mass in its potential field. There is however, a potential field that does occupy tiny particles of mass. The nucleus of the atom has such a potential field. And yes, the massive particles in that potential field do add to the mass of the nucleus. Therefore massive particles do contribute mass to the field. However, being described is a single particle such as an electron. An electron does not have tiny massive particles making up its potential field. Yet, it is both massive and has a potential field. The potential field however, is energy. Classically, energy exists in  either  wave form or particle form; but not both forms at the same time.

      Mass is equivalent to energy, according to Einstein’s mass energy equivalence, but why is there such a distinguishing difference between mass and energy? Mass is not a field, but a field is energy!

     When returning to a view held by Newtonian mechanics and Maxwellian dynamics, the mass energy separation can be easily understood. Mass is not a particle, although a particle has mass. Mass is the ability to resist changes in the state of a body, or an electromagnetic field’s state of motion (inertia). A particle is an abstract concept used to define a single entity (e.g., atom, electron, nucleus, molecule, etc.) possessing mass. Energy is purely an electromagnetic field. Energy or electromagnetic fields permeate our whole universe. There is no place in the universe where there does not exist any energy/field. Energy is not an abstract concept; fields are real entities. A photon is pure electromagnetic energy, and the electromagnetic energy is the change in the electric and magnetic fields. If energy were an abstract concept, then there would be no light, no radio, no people; nothing would exist. However, tangible and intangible things exist in the universe. All things in nature are composed of electromagnetic fields, which are real entities. 

      Since, mass is equivalent to energy, then the electromagnetic field, which is energy, must be the ability to resist changes in a body’s state of motion, which is mass. The mass of a potential field is the ability to resist changes its potential state. The mass of a kinetic field is the ability to resist changes in its kinetic state. Thus, energy has the job of being a field, and mass has the job of maintaining the fields’ state of motion. Hence, we can clearly define a quantum particle: 

A quantum particle is a quantized entity called an electromagnetic field, in which its inertia is equivalent to its energy.  



A quantum particle is defined above as an electromagnetic field in which its inertia is equivalent to its energy. The inertia is quantized energy, and the energy is quantized inertia. Quantized means fixed amount. Einstein called this fixed amount quanta. Quanta was later called  a photon. The fixed amount is governed by two constants. The first is Planck’s constant, which is the potential amplitude constant of the photon’s energy. The second is the electromagnetic amplitude constant, which is a constant of the electromagnetic field.

      At the atomic level things appear to be particle like and wave like at the same time. Using diffraction experiments, it has been proven that electrons, protons, neutrons, and photons all have particle, and wave like characteristics. Although the notion of a particle, and a wave seems contradictory to one another, it really is not when thought about from an electromagnetic perspective. A quantum particle is a quantized electromagnetic field in which its inertia is equivalent to its energy. Fields are waves. It is known that static fields extend outward in the form of waves, and Maxwell proved that electromagnetic waves are dynamic fields. Therefore it can be said, that fields are waves. Consequently, if a quantum particle is an electromagnetic field, then it can also be said, that a quantum particle is a                  quantum   particle-wave.

      There are two firm conclusions that can be made, according to what is known about particles and waves.

1.  A photon is an electromagnetic wave that travels at a constant speed in a straight line; has zero rest energy and zero rest mass. The photon is electromagnetic energy according to Einstein’s photon postulate.

	                                                               �symbol 206 \f "Symbol" \s 12�� = h�symbol 110 \f "Symbol" \s 12�� .



2.  That which is known as a particle, such as a electron or proton has rest mass and rest energy in accordance with Einstein’s mass-energy equivalence.

	                                                             

	                                                             E�symbol 111 \f "Symbol" \s 12�� = m�symbol 111 \f "Symbol" \s 12��c2  

   An electron at rest has inertia due to it having rest mass. Therefore, an electron will continue in that state of rest until an outside force overcomes its inertia and sets the electron in motion.            

A photon is never at rest, but is driven through space at the speed of light by its continuously changing electric and magnetic fields. Thus, the motion of the photon is solely dependent on its electromagnetic change; therefore, a constant and uniform change in state is required for the motion of a photon in a straight line. A photon in uniform motion has inertia. Hence, a photon’s natural motion can be described with, a principle. That principle is called, Photon Inertia.   



The Principle of Photon Inertia states:  A photon will continue in its state of constant electromagnetic change in a straight line, unless it is compelled to change that state by it being absorbed, by forces that change its electromagnetic changing rate, or the path of its electromagnetic change. 



      The path of the photon can be changed so that it is bent in such a way that the bending can cause the uniform electromagnetic change to take a curved path, and curl the photon into the circumference of a stable resonating orbit.      

     The outside forces can be interference from a neighboring photon’s fields, the scattering off a material particle, or a change in the optical medium. 

      A photon will experience a force if it experiences a change in the medium through it is propagating. This force can effect the electromagnetic change as to change the frequency of the photon.

     The photon’s inertia is its continuously changing electromagnetic fields. The rate of change in a photon’s fields is its inertia. The rate of electromagnetic change is given by the following equation,

(3.8)	                                                    � EMBED Equation.2  ���                           	   Rate of Electromagnetic
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Photon inertia is defined as: the ability of an electromagnetic wave to resist changes in the state of its continuous electromagnetic change.



Electromagnetic change is uniformly changing electric and magnetic fields in phase with one another, except that they are rotated about their line of motion by 90 degrees. A Photon’s inertia is the cause of the motion of the photon propagating through space at a uniform speed; the speed of light (c). Thus, the ability to resist from changing its change in a photon’s fields is, what propels the photon through the medium of free space at the constant speed of light in a straight line. In layman’s terms, photon inertia is the ability of a photon to keep doing what it is doing; experiencing uniform and constant electromagnetic change!

      A photon has zero rest mass and zero rest energy, but it has inertia. All particle-waves have rest mass and rest energy. Therefore a particle-wave such as the electron also has inertia. Compton assumed that photons have the very “mechanical” property of momentum, and solved the problem of impact between a photon and a material particle such as the electron. Compton found that the photon would be scattered off the material particle, while giving the material  particle momentum. The scattered photon acquired a new wavelength (�embed Equation.2 ���) that was greater in length and independent of its original wavelength (�symbol 108 \f "Symbol" \s 12��). Compton found that the scattered photon’s wavelength (�embed Equation.2 ���) was dependent on the angle through which it was scattered, Eq. 1.5. The photon’s wavelength changed because the photon lost some energy. The missing photon energy went into the kinetic energy of the material particle.

      The Compton photon was scattered off the material particle, because both the material particle and the photon have inertia. The photon’s inertia is in the form of electromagnetic change (changing electric and magnetic fields), and the material particle’s inertia is in the form of inertial mass. Bodies that have inertia obey the laws of conservation of energy and momentum. Photon inertia is equivalent to mechanical inertia. Mechanical inertia is the inertia of a material particle, or we say inertial mass. Thus, photon inertia has a mass equivalence. This must be true, because the photon is an electromagnetic wave, and normal waves (water waves, sound waves, gaseous waves, or any kind of wave besides an electromagnetic wave) do not behave like particles having inertia.

      An electromagnetic wave and a material particle of known mass have one duality. They both possess a quality of space called inertia.

      The inertia of an electromagnetic wave is the uniform rate of electromagnetic change, and is given by Einstein’s photon energy postulate (�symbol 206 \f "Symbol" \s 12�� = h�symbol 110 \f "Symbol" \s 12��), Eq.1.2. In the photon postulate, (h) is Planck’s constant. Planck’s constant is a constant that governs the photon’s maximum amplitude. The only thing that can change in the equation is the frequency and energy. Therefore, the inertia of the electromagnetic wave must be its frequency. Frequency is then, the uniform rate of electromagnetic change (�symbol 110 \f "Symbol" \s 12��), Eq.3.8.

      The inertia of a material particle is its mass, and is given by Einstein’s total mass energy equation; 



(3.9)	                                                       E = mc2  .		 Relativistic Total

			              Energy

In the mass energy equation, the speed of light squared (c2) is a constant that governs the medium through which light travels. The only things that change Eq. 3.9 are the mass and energy. Note, that in the above equation the mass is relativistic mass and not the rest mass. Therefore, the inertia of a material body must be its mass. Mass is the property of a body that resists changes in a body’s state of motion. In the Brown Photon Theory a material particle is nothing more than a particle-wave having at its origin a photon orbit.

      



Particle/Wave Duality The Mass-Frequency Equivalence





      Mass is the measure of a body’s inertia, and it has an energy equivalence. Frequency (the rate of electromagnetic change) is the measure of an electromagnetic wave’s inertia, and it has  an electromagnetic wave energy equivalence. Therefore, the duality between a material particle and an electromagnetic wave is their inertia. Although, the material particle and the electromagnetic wave's inertia exist in different forms, it is inertia, nevertheless. Remember, inertia is the tendency of a body to resist changes in its state of motion. For a material particle (a body possessing mass) inertia is the resistance to changes in its state of rest or uniform motion in a straight line. The electromagnetic wave’s inertia is the resistance that it offers to changes in its state of uniform electromagnetic change (changing electric and magnetic fields). In the Brown Photon Theory, an electron is nothing more than a photon that is locked in a stable resonating orbit. Thus, it can be shown that there is a mass-frequency equivalence in nature. Mass is equivalent to the electromagnetic wave’s frequency. This equivalence can be shown by equating, Einstein’s photon postulate, Eq. 1.2, and Einstein’s mass energy equivalence equation,  Eq. 3.9.	

		                                Photon-Total Relativistic 

(3.10)	                                                     mc2 = h�symbol 110 \f "Symbol" \s 12��.	                           Energy Equivalence





For an electromagnetic wave, the electromagnetic mass (m) is equivalent to the rate of electromagnetic change (�symbol 110 \f "Symbol" \s 12��). The above equation 3.10, states that photon inertia has a mass equivalence. On the left side of the equation mass is a variable, but the speed of light squared (c2) is a constant that governs the medium through which the electromagnetic wave is  propagating. On the right side of the equation frequency (�symbol 110 \f "Symbol" \s 12��) is the variable, and Planck’s constant (h) is a constant that governs the amplitude potential of the electromagnetic wave. Since, the only variables that change on the right and left side of the equation are mass and frequency, then mass and frequency are equivalent. Therefore mass has an equivalent frequency, and frequency has an equivalent mass. This means; when, the mass changes by a certain amount the frequency also changes by that amount, and vice versa. It seems fitting with the principle of photon inertia; that mass and frequency are equivalent, because they both offer resistance to change in a body's state of motion.

      Newton described mass as being the inertia of a body. Maxwell described uniform electric and magnetic change as the cause of the propagation of an electromagnetic wave. The electric and magnetic fields are quantized wave energy. The rate of uniform electromagnetic change is described, however, by the wave’s frequency, which is its inertia. Einstein described mass as being equivalent to energy. Thus, frequency is also equivalent to energy. Therefore, it can be said, that inertia is frequency and mass; in which they both have an energy equivalence. Hence, the frequency of the electromagnetic wave is mass.

      The frequency-mass equivalence principle, is the reason that the conservation of momentum is not violated in Compton’s material particle-photon scattering experiment. If  photon inertia (the rate of changing electric and magnetic fields) is equivalent to mass then it must behave in some ways as a massive body behaves. In Compton’s experiment the photon was scattered from the material particle because there was a mass to mass collision. The frequency of the photon is equivalent to mass. Therefore, in the mass to mass collision the mass of the material particle is its rest mass, and the mass of the photon is its frequency. It is  known from classical mechanics that a mass to mass collision can either be an elastic or inelastic interaction. However, the mass of the photon is not rest mass, but it is moving mass or electromagnetic mass. Therefore, the collision between a photon and a material particle will not be completely elastic. Electromagnetic mass behaves differently than rest mass, although they both are the measure of inertia. Electromagnetic mass can be absorbed or annihilated in the form of a wave or pure energy. Rest mass can only be absorbed; it cannot be annihilated unless it interacts with its anti-particle, and is converted into electromagnetic mass. Rest mass can also be converted into electromagnetic mass, if its force of resonance is overcome and the photon orbit becomes unstable. Then the photon locked in a loop would become unlocked, uncurl itself and propagate outward in a straight line again. The photon would fly off in a straight line tangent to the photon orbit.

      When a photon collides with a material particle having rest mass, the photon gives up a portion of its electromagnetic mass-energy to the rest mass and rest energy of the material particle. The deficient electromagnetic mass-energy of the photon is converted into kinetic energy of the rest mass; thus setting that body in motion. The photon is then scattered at some angle (�symbol 113 \f "Symbol" \s 12��) with a deficient amount of its original electromagnetic mass and energy. The energy, and frequency of the photon is smaller than it originally was; but the wavelength is longer.

      There are distinct differences between electromagnetic mass and inertial mass. Electromagnetic mass is moving mass. It is never at rest. Only photons' possess a property called electromagnetic mass. Electromagnetic mass can be depleted, or annihilated in the form of kinetic energy. Inertial mass can either be at rest, or moving at relativistic speeds. Particle-waves such as electrons and positrons, possess a property called inertial mass. The inertial mass of a body increases when it is traveling at relativistic speeds. A body possessing inertial mass cannot give up any of its mass; it can only transfer energy. Transferring energy means to collide with another massive object, and impart kinetic energy to the other object due to relative motion; all the while maintaining its inertial mass stability. Whereas, a photon has inertial stability when it is traveling in a straight line, not being influenced by outside forces. However, if the electromagnetic wave absorbs another electromagnetic wave, the energy and electromagnetic mass of the photon will increase. This action increases the frequency and decreases the wavelength of the photon.    

      The  electromagnetic mass and energy of the photon in the medium of free space and free from outside forces are invariant. The inertial mass is  equivalent to relativistic mass and energy, when the rest mass is traveling at relativistic speeds. It seems unnatural that the electromagnetic mass and energy of the photon would interact with the inertial mass and energy of a material particle-wave. However, the electromagnetic wave and the material particle interact because they possess inertia. The frequency of the photon and the mass of a material particle offer resistance to their natural states of motion (inertia). On the other hand it seems natural that a photon and a material particle would interact, because a material particle is nothing more than a photon curled into a locked resonating orbit. It has been found experimentally that photons interact with each other.

      Compton expressed the relativistic kinetic energy (T), of  particle-wave in terms of its rest energy  (E�symbol 111 \f "Symbol" \s 12�� = m�symbol 111 \f "Symbol" \s 12��c2), and total relativistic energy (E = mc2), using the following equation,

(3.11)	                                                  T = E �symbol 45 \f "Symbol" \s 12�� E�symbol 111 \f "Symbol" \s 12��.   	                            Relativistic Kinetic
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Rearranging the above equation to obtain the total relativistic energy, yields





(3.12)	                                                 E = E�symbol 111 \f "Symbol" \s 12�� + T.	                                   Total Relativistic

			      Energy



      A photon has a slightly different total relativistic energy equation. The total relativistic energy of a photon must be expressed in such a way that it describes the path of the electromagnetic wave’s propagation. The equation that describes that path along which the electromagnetic wave is traveling is given by

�			 Conservation OF

(3.13)	                                                      h( = E + (.		   Photon Inertia





The above equation can also be expressed as,

�			  Conservation Of

(3.14)	                                                   h( = mc2 + p(c		    Photon Inertia





The above equation is the conservation of photon inertia. The conservation of photon inertia is a very powerful equation in the principle of photon inertia. The sum of Brown's Photon Theory depends on the conservation of inertia principle. The conservation of photon inertia describes the path along which a photon would travel. Thus, the conservation of photon inertia indicates whether the photon is traversing a linear path or a circular path. The conservation of photon inertia is the sum total of the total relativistic energy (E = mc2), and the photon energy (( = p(c). A photon cannot travel in a circular path and a linear path at the same time. Thus, the photon’s energy is equal to the energy corresponding to the particular path taken. The above equation also relates relativity to the particle/wave duality. 

Photon Circular Path





     A photon that has been curled into a stable resonating orbit, has associated with it, rest mass and rest energy. A photon locked in a photon orbit is a quantum particle-wave,        (e.g., electron, positron, moun, tau, etc.). The photon locked in an orbit manifests itself as an electron having rest energy. Thus, the energy of a photon traveling in a straight line is zero. Using Eq. 3.14, and setting the linear path energy equal to zero (( = p(c = 0) yields,

�

(3.15)	                                                       h( = mc2	                                    Brown Photon 

		                                            Energy Postulate



The photon frequency of a material particle (quantum particle-wave) is denoted by ((), where ( is the resonating frequency of a photon in the photon orbit of a material particle such as an electron or positron. The above equation 3.15, is the Brown photon postulate. Brown’s photon postulate describes a photon locked in a circular path. Brown's photon postulate, also says that an electromagnetic wave (photon) curled, and trapped into a stable resonating orbit is a material particle (quantum particle-wave) having total relativistic mass-energy. The total relativistic mass energy for a particle is equal to the electromagnetic wave energy. Therefore, the photon becomes a particle, in which its mass is equivalent to the frequency (rate of electromagnetic change) of the electromagnetic wave that produced it. The above Eq.3.15, is called the Brown photon postulate, because he came up with the idea that a single photon becomes an electron or positron.

      It can be shown, that photon inertia in a closed loop, has an Einsteinian relativistic equivalence. This is shown by using the relativistic energy equation and Eq.3.9. 



(3.16)	                                           � EMBED Equation.2  ���                  	            Relativistic Energy

Setting Eq. 3.16 equal to Eq. 3.15, (mc2 = h(), yields,



�			Relativistic

(3.17)	                                         � EMBED Equation.2  ���                           Electromagnetic Energy



Equation 3.17 is the relativistic electromagnetic energy of a material particle. The above equation states, that a material particle is merely a photon, curled into a photon orbit.

      When the material particle is at rest, the electromagnetic energy of a photon orbit is equal to the rest energy of an electron or positron. This is shown by setting the velocity equal to zero (v = 0), in Eq. 3.17. Setting the velocity equal to zero, states that the particle is at rest.

			       Circular Path (3.18)	                                              h�symbol 110 \f "Symbol" \s 12�� = mc2 = m�symbol 111 \f "Symbol" \s 12��c2 	                               Electromagnetic             				    Rest Energy

Next, dividing both sides by Planck’s constant (h)



(3.19)	                                            �symbol 110 \f "Symbol" \s 12�� = � EMBED Equation.2  ���.		     Photon Inertia



Where, the rest mass frequency of stability at the Compton radius (rc) is given by,



(3.20)	                                                 � EMBED Equation.2  ��� . �embed Equation.2 ����embed Equation.2 ���                   Rest Mass Frequency
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Using Eq.3.19 and equating with Eq. 3.20 yields,



	(3.21)                                                     �symbol 110 \f "Symbol" \s 12�� = �symbol 110 \f "Symbol" \s 12��c.		     Photon Inertia



If the material particle is traveling with a relativistic velocity then (v ( 0), therefore,



			          Relativistic

(3.22)	                                               � EMBED Equation.2  ���.		     Photon Inertia

The above Eq. 3.19 is the resonating photon inertia equation for a body at rest. This equation validates the hypothesis that a quantum particle-wave such as the electron is actually an electromagnetic wave resonating in a Compton orbit. The above Eqs. 3.20, and 3.21, states, that a quantum particle-wave at rest, is exactly equal to a transverse electromagnetic wave. The path of the electromagnetic wave is the circumference of the photon orbit. The electromagnetic wave behaves under the guidelines of relativistic mechanics when it is locked resonating in a photon orbit. Hence, the circumference of the photon orbit is equal to the wavelength of the photon.      

      The above equations are just what de Broglie predicted in his hypothesis. He predicted that matter should have a wave nature.  However, in De Broglie's, theory he never gave an explanation, why matter, would have a wave nature. His only real argument was his intuitive feeling that nature is symmetrical.    

      Matter has a wave nature, because that which is called a material particle is an electromagnetic wave resonating in a locked orbit of circumference (( = 2(rc). The above equations predict that the resonating frequency of the quantum particle-wave will experience relativistic effects; this can cause the frequency to increase, increase the mass, and decrease the wavelength. A photon locked in a stable orbit is the  reason that material bodies obey the laws of relativity (e.g., length contraction, time dilation, relativistic mass, etc.). Matter has a wave nature, not because nature is symmetrical, but because it is an electromagnetic wave!

The Cause of Einstein’s Increasing Mass





      Einstein predicted in his theory of relativity, that time for an object moving at relativistic speeds moved slower than an object not moving at relativistic speeds. The lengths of objects shrink in the direction of motion, when traveling at relativistic speeds. He also predicted that the mass of a body moving at relativistic speeds would increase, Eq. 3.16. When an electron is moving at relativistic speeds the mass of the electron increases. According to the Brown Photon Theory, an electron is a photon locked in a stable resonating orbit. Also the Principle of Photon Inertia states that forces can change the electromagnetic changing rate, thus changing the inertia of the photon; either increasing or decreasing the frequency of the photon. When an electron is being accelerated to relativistic speeds, the photon orbit which is changing electric and magnetic fields along the circumference of a Compton/Brown length, also become accelerated. The electric and magnetic fields are forced to oscillate at a faster rate along the Compton/Brown circumference; thereby, increasing the frequency, hence increasing the mass of the electron.

Linear Photon Path



     The conservation of photon inertia Eq. 3.13, can also be used to analyze a photon traveling at the speed of light in a straight line. A photon traveling in a straight line has zero rest mass and zero rest energy (m�symbol 111 \f "Symbol" \s 12��c2 = 0). Setting the rest energy equal to zero, sets the relativistic energy, equal to zero, (E = mc2 = 0). Using Eq. 3.14, it yields,

(3.23)	                                                        h�symbol 110 \f "Symbol" \s 12�� = (                                       Photon Energy



(3.24)                                                       h�symbol 110 \f "Symbol" \s 12�� = p(c   	                                 



The above Eq. 3.24, says, that an uncurled photon is equal to the energy of itself. Where (p() is the electromagnetic momentum of the changing electric and magnetic fields of the electromagnetic wave.  

       A photon traveling in a straight line undergoing uniform electromagnetic change is given by the equation (( = p(c). This equation can be solved for by using the energy momentum invariant equation.

		                                          Energy-Momentum

(3.25)	                                          (2 = (p()2c2 + (m()2(	                                Invariance

     



The above equation 3.25, represents a particular invariant combination of photon energy and momentum on which all inertial observers agree. The above equation 3.25, can be derived using (( = (m()2(c2(� EMBED Equation.2  ���  ), and (p( = (m()(v/� EMBED Equation.2  ���  (. Compton reasoned that if the relativistic energy of a photon is given by the above Eq. 3.25, then a photon which has zero rest mass ((m()( = 0), should have the following equation

			  Linear Path

(3.26)	                                                  ( = p(c . 	                                Electromagnetic Energy



The conservation of photon inertia says, that a photon curled into a stable resonating orbit is equal to a material particle having rest mass; therefore, the linear path photon energy is equal to zero. Thus, when the photon is propagating in a straight line, it is equal to the electromagnetic energy of itself; Hence, its rest energy is equal to zero. 



The Particle/Wave Duality Solved  





      An outcome of the photon inertia principle is that the particle/wave duality is solved. The photon inertia principle claims that the particle/wave duality is solved, because an electromagnetic wave and a material particle, such as an electron possess a quality of space called inertia. Inertia is the ability to resist changes in a body’s state of motion. Electromagnetic wave inertia is its frequency and a material particle’s inertia is its rest mass. However, the rest mass of a material particle is an electromagnetic wave curled into a stable resonating orbit of circumference (�symbol 108 \f "Symbol" \s 12�� = 2�symbol 112 \f "Symbol" \s 12��rc). Therefore, the rest mass of material particle is equal to the inertia of an electromagnetic wave. Henceforth, rest mass is equivalent to the frequency of an electromagnetic wave. A particle is an electromagnetic wave!    

    What causes inertia? The cause of inertia is continuous and uniform change in a photon’s electric and magnetic fields.

      A quantum particle-wave such as an electron, possesses a wave nature because it is an electromagnetic wave curled into a stable resonating orbit. A particle-wave has an inertial property  because it has mass. An electromagnetic wave has an inertial property because of the uniform propagation of its changing electromagnetic fields. An electromagnetic wave has a wave property, because of its changing electric and magnetic fields.
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