
	MATTER UNIFIED ISBN 91-973818-7-X             04-01


XXXX
	Chapter 4
The magnetic properties of matter

	THE MAGNETIC FIELD AND ITS PHYSICAL EFFECTS
	03

	BIOT’SAVART’S LAW OF THE MAGNETIC FIELD
	10

	MAGNETIC INDUCTION
	14

	MAGNETIC FLUX
	19

	THE INDUCTANCE CONCPET
	20

	THE FORCE EFFECT ON A CONDUCTOR IN A CONSTANT, MAGNETIC FIELD
	25

	The energy stored in an magnetic conductor
	28

	THE MAGNETIC FORCE BETWEEN TWO STRIGHT, PARALLEL CONDUCTORS
	32

	THE FORCE DEVELOPED ON AN IRON ARMATURE PLACED BETWEEN THE POLES OF A MAGNETIC AIR GAP
	35

	DEFINING THE ELECTRO MAGNETIC PARAMETERS OF Ka, Kv, Kt
	37

	
	

	
	

	
	

	
	

	
	



Ove Tedenstig Sweden 2008
	MATTER UNIFIED ISBN 91-973818-7-X           04-02


XXX
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Ove Tedenstig Sweden 2008
	MATTER UNIFIED ISBN 91-973818-7-X           04-03


XXX
	THE MAGNETIC FIELD AND ITS PHYSICAL EFFECTS


A-04-01
	


Xx
	When a charged particle moves, the environment void will be effected in a very special manner. The physical phenomena and properties of the space associated to it has been given the name of “magnetism”.
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X XX
	The electric field, as well as the magnetic field with associated physical phenomena are well described by existing electromagnetic theory, founded on works by the great investigators of Ampere, Faraday, Maxwell and many others, all pioneers and great contributors of the fundamental physical research.
In particular Maxwell’s work have been of significant importance since he succeeded to demonstrate close relationships between the electric and the magnetic phenomena by arranging them in a common theory.
Maxwell made clear that electric and magnetic phenomena had a common source, hence being different sides of the same thing.
A simple way to distinguish between electric and magnetic phenomena is to say that electric phenomena are result of charges in rest and magnetic phenomena are associated with charged particles when moving. 
Maxwell’s theory was founded on the existence of a mechanic ether, where all ordinary matter was taken 


Xx
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	away. Today, only a barren mathematical formalism remains as result of his thinking. We shall here make an attempt to in some degree repair this damage of his work and allot electro-magnetism substantial properties of space and matter. We will do that by applying the same basic ideas as we have used before when treating the electric field with its associated phenomena.¨¨¨
We start from a very simple arrangement, a straight metallic wire in which an electric current flows. This electric current consists of a lot of free charges carrying the electric current charge, put forwarded by an external voltage source connected to the end points of the wire loop.
In aim of demonstrating this arrangement, we make use of the adjoining figure (see above). The wire is placed out in a x,y,z coordinate system. The current carrying particles- here assumed being electrons - are supposed being smoothly distributed over the whole wire length. In a small section with extension ds, we suppose there are N number of such free charging carrying particles with one unit charge each (see equation 0323c). 
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xxxXX   
	Then the relation  N/s, is constant, giving :


A-04-02
	

	a) The number of charge bearing particles is assumed being constant over the whole conductor length.
b) The total number of charge bearing particles N, over the conductor length s


Xx
	A simple way to distinguish between electric and magnetic phenomena is to say that electric phenomena are associated to charges in rest and magnetic phenomena are associated with charged particles when moving.


Xxx 
	The free charge bearing particles (the electrons) in the segment, generates a static electric mass field, which density in a point outside the conductor is determined by, see the formula  0314:
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A-0403
	


Xx
	and then the corresponding electric field strength in this point is equal to: 


A-04-04
	

	a) The formula 0320 for the electric field strength around an electron. Observe that the spin velocity c is different for another type of charged particles, protons for instance
b) The electric mass field strength solved out from the formula  0404a


Xxx
	Now, in aim to get a basic understanding of the nature of magnetism, we will once again study the 
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Xxx
	figure above. In the chosen point outside the conductor, field mass is streaming in and out from the electrons in the chosen segment of the conductor.


Xxx
	The mass streaming in to the particle is faster (see 0317b) than the corresponding mass streaming out from it, having only the velocity of light, c. The effect of that when the electrons move, will be a torsion effect in this space point, creating two separate field vectors with an angle difference of  between these field vectors. Then In accord with the sinusoidal theorem, the following relation is valid:xxxx


A-04-05
	


Xxxx
	We define the magnetic field strength as the product of the electric field mass density strength in this point and the sin() factor, giving the following relations:
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A-04-06
	


Xx
	Using the definition for sin() in accord with 0405 gives:


Xx
	


                   Xxx
	Now we make use of a common mathematical function for vectors  :


	A-04-08



Xx
	Hence, the relation between the electric field, the magnetic field and the current strength in the conductor is defined by
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A-04-09
	


	Where B is the magnetic field strength, E is the electric field strength, v is the equivalent current velocity in the conductor, c is the standard velocity of light.


Xxx

	BIOT’SAVART’S LAW OF THE MAGNETIC FIELD

	Biot-Savart’s law of the magnetic field strength outside a conductor is a law of the similar importance as Coulomb’s law of the electric field. 


           Xxx 
	Our aim is here to show how to derive this law with start from our own theory.
We start by repeating the definition of electric current, as done in the formulae 0342 and 0343 above and convert this definition to vector form:
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A-0410
	

	Inserting these parameters in the equation 0409 for the magnetic field strength, together with earlier achieved results, gives:


A-04-11
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Xxx 
	a) The formula 0409, Inserting the streaming velocity v from 0410
b) Inserting the electric field strength from equation 0320
c) Inserting the electric mass density from 0314 and the electric charge quantity from the equation 0322
d) Simplifying and re-structuring the equation. Inserting the vacuum’s mass density from the equation 0322f
e) The final expression for the Biot-Savart’s law


Xx
	For the parameters Ka and Kv we find the relation containing these parameters=1, then::


A-0412
	


X                       Ove Tedenstig Sweden 2008
	MATTER UNIFIED ISBN 91-973818-7-X           04-13



	Inserting these parameters in the equation 0411 for the magnetic field strength, together with earlier achieved results, we get Biot Savart’s law of the magnetic field in integral form:


A-0413 
	


xxx
	The factor 1/(o.c2) usually is replaced by the symbol o, equivalent with the “permeability of vacuum constant”, hence giving:


A-0414
	xxxxxx


Xx                     
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	MAGNETIC INDUCTION

	When a metallic conductor moves in a magnetic field, an EMF (current or voltage) is generated, represented by a flowing current in the conductor or an electric voltage over it. The effect will arise mainly by the following reasons: 
if the magnetic field density is changed in accord with time or  
if the conductor accelerate or retard in the B-field or
if the enclosed area around a loop is changing.


                
	xx xThe primary reason to the effects is that the free charged particles have a spin and their spinning planes are in a neutral position. When a magnetic field is applied the spinning planes are twisted towards a new equilibrium state. In this transition phase a voltage is created, pushing a current through the conductor if closed. 

Of that reason the effect is intermittent in time, hence appears only during that time the magnetic field is changing in strength or direction.


xxx
	There are several reasons to change of the B field, for instance the current in the source conductor is 
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	changed or a wire loop is moved in a homogeneous B-field and where the enclosed flowing area is changed. 

The source of the EMF generated, mainly emanates from the two terms in Newton’s second law , 0114. Based on earlier achieved results, we now perform a calculation of the voltage generated when changinging the B field.


A-0415
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	In the case where the term dv/dt in Newton’s equation =0 and only the mass is changed in accord with time
Look at a very small volume dV outside the conductor. Divide both sides with dV
ds is the side of the small volume element dV. Multiply both sides with ds
The impulse of the electric field acts on the volume element on time dr/c, where dr is the side of the volume element dV. Multiply both sides of the equation with dr/c
The left part of the equation is equal to voltage, the right side contains the time derivative of the magnetic field strength B, multiplied with the area ds.dr which is an area in right angle towards the current flow direction.


Xx
	Hence, our equation of magnetic induction will be:


A-0416
	


                         Ove Tedenstig Sweden 2008
	MATTER UNIFIED ISBN 91-973818-7-X           04-17



Xx
	Now we take a look on the other term in Newton’s second law of force, when the mass is constant and were we have change in velocity of the conductor


A-0417
	

	Newton’s second law of force, where the mass is constant
Dividing both sides with the volume element dV
Multiply both sides with the distance ds, the side of the volume element dV
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Xxx
	The electric field vector has the velocity of c in direction of element dr through the volume element dV. Multiply both sides with the impulse time ds/c
Both sides of the equation has the dimension of voltage, Hence :


A-04-18
	


                   Xxx 
	Combining results from the equations 0416 and 0418 gives:


	A-0419
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Xxx
	In common theory only the first term is present. The reason for it may be that the second term commonly will be relative small and may be ignored.


Xx
	Hence, a voltage is generated if the B-field is changing in accord with time, and/or the B-field is constant, the velocity of a conductor in this field is changed. If the conductor moves with constant velocity in a constant field, an EMF is generated only in case where the enclosed area, A, is changed.


Xxxx
	MAGNETIC FLUX

	In common electromagnetic theory, magnetic flow (or flux) usually is defined as the product of the magnetic field strength B and the enclosed area A The induced voltage is given by the time derivative of this flow, however it’s not fully clear if the change in area shall be included into this derivative.


Xxx A-0420
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	So, if the area change is enclosed, the generated voltage in 0416 may be expressed by the time derivative of flow in accord with definition in 0420:


xxx
	THE INDUCTANCE CONCPET

	In the same way as for the electric capacitor, there is a need of describing the ability of a conductor or wire loop of storing magnetic energy in it, expressed in terms of the conductor’s geometrical performance and some other properties. For completeness, we perform a calculation of the inductance factor for a simple single wire loop, see the above figure:


ere A-4-21b
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Xxx       A-0421a-d
	


Xxx
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xxx
	


Xxx
	The definition of magnetic energy density as function of current and inductance.


Xxx
	



Xxx
	The definition of magnetic energy density as function of magnetic field strength and the vacuum’s magneyic properties (see below).


Xxx                   
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Xxx 
	Combining 0421e with 0429:


Xxx
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Xxx

	Combining 0421d with 0421d:


xxx
	



Xxx

	Solution of the wire loop inductance factor with N numbers of turns, having diameter D and length S:


Xxx
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	   Xxx 
	THE FORCE EFFECT ON A CONDUCTOR IN A CONSTANT, MAGNETIC FIELD


The B- field represents a mass flow with density B. This mass flow give rise to an inflow of matter to a charged particle (the electron in a metal for instance) and this matter is absorbed and thrown out by effect of the particle’s spin or rotation movement, creating a counter reaction force.
Using this idea on how a force is generated on a conductor moving in a magnetic field gives:


A-0422
	[image: ]
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 Xxx
	a) Magnetic mass streaming in to the charged particle, formula 0150a)  
b)Newton’s law of force for revolving movements, 0155b. The mass captured is creatinga counter force
c) Formula (a) applied on the magnetic field. The magnetic field strength B 
d) Formula 0101
e) The number of unit charges times the unit charge is the total amount of “charge” on which the B-field is actuated, 0342
f) Solving out the number of unit charges N actuated by the B-field
g) The electric unit char, formula 0323
h)  The spinning time for an electron, 0326c
i) Inserting Min from c) in b), then the value of v from d) and the value of N from f) in  j) .Adjusting the expression in I), extracting the terms B,i and ds and at last adjusting the expression in regard to the K-parameters 0326c
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A-0423  
	


xxxxxx
	 a) Magnetic force in respect to the current flow and conductor length, formula 0422
b) Magnetic force in respect to electric charge and the velocity of the charge
c) Magnetic force in respect to electric current and a straight conductor length


Xxx
	In respect to our constants Ka, Kv and Kt we find ;


A-04-244
	


Xx
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x
	The energy stored in an magnetic conductor


	We now have calculated the magnetic field strength B, in a magnetic field outside a conductor. Obviously, this B-field represents an energy stored in the space in the same way as for the electric field in an electric capacitor.
The magnetic energy stored is a form of mechanical energy in the same way as for energy in the electric field. The movement of mass in the field, is slowly in relation to the limit velocity of matter, c, then for the stored energy in the magnetic field Newton’s ordinary energy formula may be used.


A-0425
	

	The kinetic energy in accord with Newton’s laws 0122


X                      
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x
	The mass m, represents the mass content in a small volume element in the common space field of density q, calculated before in 0318.
The velocity v, is the momentary velocity of this mass, hence not equivalent with the flow velocity in the conductor current. 
As calculated before, in the formula  0406of the magnetic flux density equal to B=qr.sin(a), the quantity of B.c is representing a mass impulse density in the volume element dV, that in the way it has been generated by the movement of the electric current and induced by it.
When this impulse influence the universal mass field in space with density q, this impulse is re-transformed to the q- field that get the velocity of vf..
From that the following equality is achieved:
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A-04-26
	a)The impulse from the B-field with density B   and with velocity c being transformed to the universal mass field of density q and the transformed velocity of vf
b) Calculation of the transformed field velocity vf


xxx
	The mass in the volume element dV with density q is:

	A-04-27



Xx
	Now we apply achieved results on the initial formula 0425 ;
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A-0428
	


   xxx       xxx
	See results from formulae 0122, 0426a,b and  0414


Xxx
	Hence, the end result for the energy density in a magnetic field will be:


	A-0429



	The value of o is 4 E-7 which for a density of B= 1 Tesla corresponds to an energy density of 398000 watt per cubic meter. 
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xxx
	


  xxx                   xxx
	THE MAGNETIC FORCE BETWEEN TWO STRIGHT, PARALLEL CONDUCTORS

	If we have two parallel conductors, through which flows a current of I1and I2 respectively, a mutual force between them arises.  
If you have these two conductors with length oo meter (infinitely in length) and placed them on a mutual distance of 1 meter, a force of 2.1E-7 N will be measured. This measurement is now used in aim to determine the current strength of 1 Ampere, earlier defined as this current that extracts 0.00111800 gram of silver per second from a silver nitrate solution.
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A-0430
	

	xxAnother way of defining current is by defining the number of electrical unit charges passing a cross area each second, which for 1 Ampere is 6E18 electrons/secondG.


Xxx
	We imagine two conductors defined as infinite in length. A medium point is selected, then the B-field is integrated from this point to infinity in both directions in line with the x-axis, in directions of the
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Xxx
	conductors. Inserting x=0 give zero, inserting x=oo gives 1/y2. And because the integration is performed on both sides of the medium point, the received expression shall be multiplied with a factor 2. That gives for the B-field strength in an arbitrary point outside the conductor:


A-04-31
	

	In common we know (formula 0423), that the force on a conductor with length L and with the current flow of I2 is actuated by the force on the conductor by:


A-0432
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Xx
	We know that uo= 4.E-7. If we insert I1= 1 Ampere and I2= 1 Ampere, and the distance between the conductor y=1 meter, we get the force per length unit of the conductor F/L = 2.0E-7 N/m, which is this reference that today is used as a current flow in a conductor.
Someone assert that electric current flow is an arbitrary chosen physical unit, as well as the definition of the electric charge magnitude. Hence, that is not true, the physical effect is the same un.regarding basic unit system chosen..


Xxx
	THE FORCE DEVELOPED ON AN IRON ARMATURE PLACED BETWEEN THE POLES OF A MAGNETIC AIR GAP


xxx
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		We make a study of a magnetic armature moving in an air gap of 2 magnetic poles. We make a study of the magnetic energy density in 2 cases where the armature is situated in position S1 and S2  respectively.
In the position 1, the magnetic field density is B1, then the energy density in this position is written :


A-0434
	


xxxxxxx
	And if the armature is in the second position


  A-04-35
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A00-0430
	


Xx 

	The energy transferred to the magnetic armature, the performed work).-


Xxx
	DEFINING THE ELECTRO MAGNETIC PARAMETERS OF Ka, Kv, Kt

	Notation of Ka, Kv, Kt in comparing with common theory
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Xxx
	Formula
	Formula
	  Kt, Ks
	Ka
	Kv

	Electric field
	0329
	5.35570 (Kt)
	4.
	4.

	Electric energy
	0337
	5.35570 (Kt)
	-
	4.

	Electric voltage
	0340
	5.35570 (Kt)
	4.
	4.

	Electric impedance
	0345
	2.(Ks)
5.35570 (Kt)
	4.
	-

	Electric capacitance
	0347
	5.35570 (Kt)
	4.
	4.

	Magnetic field strength
	0411
	5.35570 (Kt)
	4.
	4.

	Magnetic force
	0422
	5.35570 (Kt)
	4.
	4.

	Electric charge
	0323
	5.35570 (Kt)
	4.
	4.

	 o, o
	0322
	5.35570 (Kt)
	4.
	4.
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Xxx
	Hence we find a number of uniting values of Ka, Kv and Kt as associated values of the elementary particle’s geometrical and accessing properties, that together with properties of the vacuum space give rise to the electromagnetic phenomena. 
Summarizing :



A-0437,38

	


	


	X
                    

                          Ove Tedenstig Sweden 2008
	ATTER UNIFIED ISBN 91-973818-7-X              04-40




x
	[image: ]


x
	When deriving electromagnetic relations from our theory, based on Newton’s fundamental laws, we get the same results as for common electromagnetic theory, but a “tail” of expressions containing the K parameters as defined by us, appear.  However these expressions will all be equal to 1, hence disappearing from the equations.


Xxx           
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	Some common physical constants

	eo = 1.60217733E-19
	Unit charge. measured

	c = 2.99792456E8
	Light velocity in vacuum, measured

	o = 8.854187817E-12
	Vacuum electric constant, measured

	o= 4. E-7
	Vacuum magnetic constant, measured

	me =9.109389754E -31
	Electron rest mass, measured

	re = 2.8179409238E-15
	Electron rest radius, calculated




	Some other relations:
	eo = 1.60217733E –19
eo*=2Kt.Ka.sqrt(v).re2.c = 1.602E-19

	 o = 8.854187817E-12
 o= Kt2.Ka2.re3 /(me.Kv) =8.85E-12

	eo 2/o    =2.899161673E-27  

	eo* 2/ o* =2.899107802E-27  

	By dividing the measured experimental value of the electric unit with value of the o, we can calculate the exact value for the entity of Kt.
= 5.3557000.´
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