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XX

	MAXWELL’S EQUATIONS

	James Clerk Maxwell published his famous electromagnetic field theory in 1873 by name “Treatise on Electricity and Magnetism”, one of the most gigantic and important scientific achievement worked out by a single scientist ever.
An important result of his theory was that he found a close relationship between the electric field and the magnetic field, two sides of the same thing and from the same source. Another interpretation of the theory was that electromagnetic energy was assumed propagating in free space with the finite speed c, the same as light velocity in free space (from a source and observer in rest)..
The nucleus of this theory was a theoretical and mathematical interpretation of the electromagnetic field phenomena summarized in a couple of formulae named “Maxwell’s equations” of the electric and the magnetic field as propagating in free space.
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Xx 
	Maxwell’s theory was built on the assumption of existence of a mechanical ether carrying light and “electromagnetic waves” through the free space. This assumption was later on faded out of the theory and today mainly a shell of mathematical formalism remains. In spite of the successes of the theory, the theory has not escaped from criticism. One point of criticism is,
that the theory is assumed to give a correct description of electromagnetism, but explain nothing.
Other criticism is that the equations not are symmetric in respect to the Lorentz’s transform and relativity theory, a problem we not have to worry so much about, because both these theories by themselves may be put into question. 

But the most serious remark is the idea that electromagnetic energy is assumed to propagate like waves, disturbances in an ether sea, this ether that never was detected experimentally. Maxwell come to this conclusion by comparing the “common, or general”, wave equation with results from his electromagnetic theory mainly because of mathematical symmetry reasons in these equations.


Ove Tedenstig Sweden 2008
	MATTER UNIFIED ISBN 91-973818-7-X            05-05


Xx
	Inspired by Maxwell’s theory, Michelson and Morley in 1887 performed an experiment aimed to measure the earth’s velocity in that assumed ether see. But the attempt was failed, hence denying the Maxwellian ether wave hypothesis, necessary for the validity of his theory.
All that gave rise to an exhausted debate of the nature of light during the subsequent part of the nineteenth century, a debate that declined by the birth of the theory of relativity from 1905. But today the problems still remain unsolved and all the old questions remain unanswered as in Maxwell’s days.
Our ambition here is not to discuss and penetrate everything in Maxwell’s work, not either to dig our way through all these formulae contained in this work. Our main interest is only to investigate if similarly results can be achieved with start from our own theory and at the same time trying to understand his way of thinking.
We begin by making a brief list over some of the most common used equations that are enclosed in 
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Xx
	his theory, with the name of “Maxwell’s equations” of the electromagnetic field and how these results can be achieved with start from our own theory.


A-0501
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xx
	DERIVING THE EQUATION 0501a

	We will now derive these Maxwellian equations with start from our own electromagnetic theory. We start with the equation 0501a, where we define a vector quantity D, which is a velocity of the electric field.
From equation 0328 for the electric field strength we have:


A-05-02
	




xx
	and from equation  0322 :


A-0503
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	and by multiplying  0502 with 0503 and using 0523 is achieved:

	
     A-0504
	



A-05-0
	DERIVING THE EQUATION 0501b

	We integrate the electric velocity vector D over a flux area 4..r2, giving
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                       xx
	





xx
	Hence, if we integrate the charge in respect to the out-streaming area dA related to the total enclosing area 4.  r2 we get:


A-0506
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Xx
	D is the charging flow velocity, A is this area or window through which this flow is passing, Q is the total amount of “charge” flowing out through that window.


A-0507
	DERIVING THE EQUATION 0501c
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Xx 
	We start by defining the vector field D, where D= o.E (see our derived formula 0504 above). We select a small volume element within this vector field D with sides dx, dy, dz (see figure above). D constitutes a field vector where each term Dx,Dy,Dz contains a quantity of charge expressed in variable of x, y and z.
Hence we define our field vector D in the way as is shown below: 
In addition, with start from the equation 0323, we denote the partial charge streaming out from one of the unit surfaces limited by the edges dx, dy and  dz:


A-0508
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            Xx
	As we here will see, Maxwell’s equations contain not much of information of the real source and nature of electromagnetism. And as we even will see in the following investigation, most of it is mathematical manipulations of facts mainly already known from other parts of electromagnetic theory.


xx
	DERIVING THE EQUATION  0501d

	This equation is just a vector manipulation of radiation out from a point source (that can be a point source of light radiation or a point source of an electrical field sending out radiation from the source in the radius direction.





    A-0509
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Xx 
	DERIVING THE EQUATION  0501e

	This case is approximately the same as the case above, with difference that it here is a magnetic vector field. Streaming out from a magnetic point formed source in all radii directions. 

	A-0510 
	


Xx


X                                       
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	DERIVING THE EQUATION 0501f


The change in the magnetic field in accord with time give rise to a vector cross product of the electric field. 
But there is a problem, it seems as there is something strange with the Maxweell’s equation being not in agree with how energy is transformed between the charge and the vacuum space. See equation  0426 where the B field impulse is transformed to vacuum with another parameters. More about that later.





A-0511
	

	ObS: in agree with Maxwell only if v=c!!! That is a mystery. In the end of this chapter we do a correction of this formula !
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	DERIVING THE EQUATION 0501g

	The equation 0501g is achieved when changing the E field as function of time.  There is many reasons for such a change. One reason may be change in the current flow or when the conductor moves in an in-homogeneous magnetic field. 
We limit here our investigations for the first mentioned case. We begin with our equation 0408 :


A-0512
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XX
	The equation which shall be derived is


A-05-13
	

	Hence, when an electric field is changed in accord with time, a magnetic field is created transversally to this electric field.


-0 
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514
	DERIVING OF THE EQUATION 0501h



XXX
	
a)  Equation 0504
b)  Equation 05508
c)  Combining  0504 and  0608


XX
	XX


X
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	THE COMMON WAVE EQUATION

	The general wave equation describe how energy in a field is transported as function of time. The equation has since long time been known, so even on Maxwell’s time when he formulated his electromechanical theory. 
Because the equation mainly is used for describing how energy is transported in medium, it was natural for him to do a comparison between how electric and magnetic fields move through the hypothetical light ether. According to this idea, even light was such a wave, by common terms denoted as “electromagnetic waves”. 
In this comparison the mathematical expression got from the electromagnetic theory was in agree with the common wave equation. By that Maxwell considered it as proved that light was electromagnetic waves and that these waves were transported in an ether sea in the same way as for sound in air was transported.
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XX  
	However, experiments later performed could not confirm the ether hypothesis. The reason to that is to find in a miss-interpretation of the common wave equation. This equation is valid even for the case when the source is a particle source, meaning this case where energy is transported longitudinally by a flowing process of matter from the source point (particles). In order to demonstrate this fact, we will here investigate the background of this famous equation and even to see how to derive it.


xx
	The common wave equation STEP1

	In this purpose we begin with studying a small volume element in the room outside the emitting source point. We let the edges of the element  dx,dy,dz be parallel with the axis of the used coordinate system with axis x,y and z respectively.

	A-05-15              
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A-0515
	


Xx
	The common wave equation STEP2

	
The propagating wave or transport of matter generates a pressure p, in the direction of movement. The pressure is a function of time, the wave’s velocity and the density of the medium.



A-05-16
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xx
	a relation which is valid presupposed the field density q, is the same in all directions, which we here can assume being true with good approximation.


XX
	THE GENERAL WAVE EQUATION STEP 3

	This step encloses a study of the relationship between pressure and density (if a medium) or the number of particles in a particle field is related to volume (in case of a particle transport).


XX
	IF THE FIELD IS A MEDIUM STEP3/a

	In the case of energy transport in a medium, we make use of Boyle’s law (formula 0159), saying that the product of pressure and density is a constant entity. 


A-0517
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	a) Boyle’s law0159, state 1
b) Boyle’s law 0159, state 2
c) Equality between a) and b)
d) Calculation of the pressure difference between state 1 and state 2 
e) Reduction of the formula d)
f) End expression, approximation V1=V2’


X
	THE RRELATION IN PRESSURE AND VOLUME AS FUNCTION OF CHANGE IN THESE PARAMETERS


A-0518
	

	From equation 0517f
Pressure contra common definition for the elasticity module of the medium
Combination of formulae above
Relation between the elasticity module, change in pressure, volume.
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xx
		THE ELASTICITETS MODULE IF THE SOURCE IS A PARTICLE SOURCE, STEP3/b

	If the source is a particle source, the energy is transported as a longitudinal stream of matter. In a medium wave, the matter mediating the energy is not transported any long distances but work only as an intermediary substance, where the energy transport is realized by successive impacts between parts of the medium. In the case of a particle wave (a wave of matter stream) the pressure over a surface is got from formula 0204 to:


A-0519
	The wave of matter (a particle wave) pressure on a closed surface

	

	a) Pressure when medium density qo and medium velocity v
b) Pressure when particle density q and particle velocity v
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A-0520
	The particle mass density in a volume element V and VO respectively

	

	a) The mass density in a volume element Vo
b) The mass density in a volume element V
c) The density difference between 2 successive states a) and b)
d) Reduction of formula c), with approximation V=Vo
e) End relation for the density difference and change in volume between 2 successive  states
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	and from these relationships we get:


A-0521
	


	a)Divide 0519a) and b)
b) Subtract both sides with entity =1
c)Re-organize
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Xx
	d) The p-po is a difference dp in pressure
e) Suppose m=mp approximated
Re-organization of 0521e. End expression for the pressure as function of change in pressure, in volume and change in volume



	Hence, the equivalent “elasticity module” when the source is a particle source


A-0522
	


   
	Hence we find that the elasticity module for a medium and for a particle source is represented by a similar mathematical expression. 
Why we here will point out this fact mainly depends on that we now with the same degree of reliability as Maxwell argued for, light being a wave in an ether sea, we can say that:
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Xx
	light is a stream of particles, hence not “an electro-magnetic wave” as commonly  argued for. 

and a lot of experimental contradictions that are present in Maxwell’s equations then will disappear when we re-interpret his equations to be valid for another physical background than from the beginning was assumed valid.


xx
	And a lot of experimental contradictions that are present in Maxwell’s equations then will disappear when we re-interpret his equations to be valid for another physical background than from the beginning was assumed valid.


Xx
	The common wave equation STEP 4


	In aim of constructing a vector formula for the energy transport from the source point, we now make use of some of the received results above.
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A-0523
	

	a)  From equation 0518 
b)  From equation 0523b
c)  Combination of formula a) and  b)
d)  Re-organization
e)  Deriving both sides of formula in respect to distance, ds 0523 in vector form
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A-0524
	[image: ]


         
	Using results from formula  0516


A-05-25
	[image: ]


xxxx
	Combinin0g equations 0524 and 0525, reducing the expression of pressure, gives:
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A-0526
	[image: ]



	 a) Combination of equations 0524 and 0525
b)  Equation 0101
c)  Replacing the parameter of velocity with the relation ds/dt
d) Re-organization of parameters ds=nabla in the left side, dt is time derivative in the right side
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xx
	The common wave equation STEP 5

	We derive a new expression of the elasticity module, the field density and the energy transport velocity:


-0527
	[image: ]

	a) Newton’s second law, the reduced version
 b) Divide right side with the volume element dV, multiply right side with the same entity 
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Xx
	c)  Replace the relation m/dV with density q
d)  Divide both sides with the volume V 
e)) Replace the volume V on left side with the product  of area A and  distance ds
f)  Replace the relation ds/dt with the velocity v on the left side and transfer it to the right side of the equation
g)  Transfer dV,/vfrom right side to left side


XX
	We combine this result in 0527 with results from formula 0518 


A-0528
	




	e combine this result with formulae 0526, giving:
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XA-0529
	


XX
	Maxwell compared results from the common wave equation and results achieved from the electromagnetic theory about distribution of “electromagnetic waves”. 
The conclusion drawn was that even light was of electromagnetic nature, assumedly a wrong conclusion. 

In the here done investigation we have come to the conclusion that the wave equation even is valid for energy transport performed by movement of matter.

And to end with we even shall derive this “wave equation” got from the electromagnetic theory as base.
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XX
	LIGHT AND “ELECTRO-MAGNETIC WAVES”

	Now we have derived some of Maxwell’s most famous equations by applying vector operations on some of the results achieved from our own physical theory.
Mathematical operations can make relationships more simple and clear, but do not in itself supply anything that not was present from the beginning. It is a common misconception that mathematics supplies new facts, it just will disclose hidden facts doing them more clear and easy to grasp. 
Another important part of Maxwell’s theory includes ideas of how electric and magnetic fields propagate in free space. By manipulating 0320 and 0409, that describe basic relations between electric and magnetic fields, he showed, that these 


            
		fields were spread in the same way as waves in a medium, for instance of how sound in air is 


Xx 
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x


	spreading and propagating in accord with the description of the common wave equation as treated and derived above..

However, his conclusion was, that these “electro-magnetic waves”, were fluctuations in a mechanical ether, a hypothetical medium through which these waves were transported. He come to these insights by manipulating results from his electromagnetic theory and by comparing the result with the common wave equation valid for ordinary media.


A-0530
	


XX                
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A-0531
	

	A-0532
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A-0533 

XX
	These results from the electromagnetism were compared with the general wave equation (t0529) as derived above, describing the way by which fields are propagated in media.  Mathematically there exists a agreement between these mathematical expressions, but physically there are serious problems. Hence our conclusion may be to be very careful in interpreting mathematical results in physical terms.
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Xx
	THE GENERAL WAVE EQUATION


A-0529
	



A-0534 
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	where we easily can see that the mathematical structure is the same.
What these equations describe is how the energy is propagating and distributed out from a source point, but in fact giving not much information about the nature of electromagnetism’s real nature.
 And beside that, the equations are true both for a wave source and a particle source,.
Because light commonly is generated by oscillating charged particles in matter, Maxwell postulated that even light was an  electromagnetic phenomenon, hence waves propagating in a mechanical light ether. 
However, when interpreting mathematical results one must be very careful regarding the coupling to the real physical world, hence trying understanding what the formulae stands for physically. 


Xx
	Subsequent experiments have shown that Maxwell was wrong on this point. Why and where he was wrong we shall investigate more carefully later when studying the nature of light.


  xx          
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xx
	Correction of Maxwell’s equation 0501f and 0511

	


xx
	“v” in this equation re-presents the mean current velocity in the conductor. The same velocity component is transferred to the electric field in transversal direction to it’s outflow. 
From equation 0320 we see that the E vector contain 2 components, a field mass density and its 
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velocity out from its source. Hence, by dividing the E vector with the outflow velocity vector, we achieve a scalar, the electric field mass density:
This mass density is transported transversally to the electric field vector with the velocity of the current flow. This impulse is converted to an impulse in the vacuum with density q and another velocity vf (see equation 0426). That give us the relation:


   A-0536
	


Xx
	The magnetic product of q.vf of B.c is the same as the product of /E/c).v as generated by the electric field and the current move, giving:
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A-0537Xx
	


Xx
	Squaring the current velocity and inserting it in our equation 0511 gives:


A-0538
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xx
	Hence. It seems as needed an extra term in Maxwell’s equation 0501f constituting the quotient between 2 mass densities. B for the magnetic mass density and E/c for the electric field mass density, multiplied by c squared.. If the magnetic and the electric field mass are the same, there is full agreement with Maxwell’s original equation.
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Reader’s comments:

                 














    Ove Tedenstig Sweden 2008
	MATTER UNIFIED ISBN 91-973818-7-X            05-44




















                     Ove Tedenstig Sweden 2008
image26.png

image27.png
vip) =St

S (q.9) P





image28.png
V(Q)E/q, =0/, (v-q)
v = ds/dt
V(q)E/q,=0/5 (ds/dt.q)

V(DE/q._ V5(q)
dsiia it

@ea,=Vg@ D

e 9060





image29.png
dF.dt = m.v (a)
dF.dt = (m/dV).dV.v ()
dF.dt = q.dV.v

dF.dt/V =q.(dV/V).v
dF.dt /(A.ds) = q.(dV/V).v
dF/A = q.(dV/V).v?

dp = q.(dV/V).v?

dp.V/dV = q.v2

0000





image41.png
SB/5t= vic:i VXE @)

5B/5t =[(BiE)C | VXE





