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An electric field E = q/4((r2 is created from an idealized point charge q as shown below.


As r→0 the E→∞ which is unlikely in nature because it implies infinite energy density and infinite forces.  This is not observed in experiments which suggest that there is a maximum energy density that occurs within atomic nuclei.

Nature is preventing the infinity from occurring.  There are two possibilities for this:

· q→0 as r→0 

· (→∞ as r→0.

Either or both of these must be occurring.  There are no other possibilities if we continue to rely on the equation E = q/4((r2.  If q→0 as r→0 then that implies that there is a charge distribution within a particle such as an electron.  We could create an equation that says charge is created in a vacuum when the E field becomes large enough and use this equation.  Its seems unlikely we can work a new equation into Maxwell’s equations that creates charge if we hold ( as a constant.  If we were to stack layers of dielectric materials together with different values of ( in the presence of an electric field, then there would be virtual charge created at the interfaces.  We should expand on this idea as the mechanism for the creation of charge.

For a stationary charge model, we must have gradients in both q and (.  We must satisfy these conditions:

· a gradient of ( in the presence of an E creates a virtual surface charge density σ

· the forces on the surface charge density σ must sum to zero (stationary)

· E2 creates the same gradient of ( (electron and positron are symmetrical)

· the sum of σ is a constant (electron charge is observed to be a constant)

Meeting these requirements should explain why charge exists and how the charge becomes locked in space.  We need to guess an equation that creates charge due to a gradient in ( and then show that the other requirements are met (6/23/2006).

Lets consider the energy density equation w = ½D2/( for any point in space.  The 1/( term is a measure of the stiffness of space, much like a spring constant k measures the stiffness of the spring.  For a spring of fixed displacement (Schrödinger Equation) the w energy is proportional to k and if that spring is attached to a mass, then the mass-spring oscillation frequency f will also be proportional to k provided that the displacement x is the same value for the equation force = ½kx2.  But the force times displacement (a constant) is a measure of the potential energy.  Therefore in ½kx2 there is a linear relationship between frequency and energy provided the displacement is a constant.

The equation w = ½D2/( is of the same structure as ½kx2 because the 1/( term is also a stiffness of space and we would need to hold the D as a constant in magnitude in order to agree with Plank’s Equation w = hf.  This requires that ( be a variable.  The D being a constant is good news in that charge is observed to be a constant from particle to particle.

If we assume the electron has a time varying field and has a constant energy density at a point at r > 0, then  dw/dt = d(½D2/()/dt = 0.   Then (D/()(d(/dt) = 2(dD/dt) which is also (E)(d(/dt) = 2(dD/dt) where E is the electric field.  This equation is suggestive that the electric field times a time varying permittivity ( will create charge as shown in the dD/dt term of the equation since that term is nothing more than a consequence of the charge distribution that is also varying in time.  Since ( has a constant and a time varying component, this suggests that D may have a constant and a time varying component, which would be nice because that would explain the source of the electron’s charge.

Rearranging the above equation gives  (D)(d(/dt) – (2()(dD/dt) = 0.   One solution to this equation is  D = sin(ωt)  and  ( = sin2(ωt).  Its interesting that ( does not take on negative values.  The next step is to derive the differential equations and solutions for the w = ½D2/( equation in terms of radius instead of time and then solutions in terms of both radius and time.  Since ( has a background value that is not zero or infinite, then the solution to D might require a constant term.  This constant term will be the electron’s charge.  If the electron’s charge can be derived from other constants, then we will have succeeded in our quest.  In looking at what has been done thus far, I think the electron and positron will be minimum energy solutions and the muon and antimuon will be maximum energy solutions to the differential equations.  However, the maximums will be a crest, at the top of a hill, and the solutions will be unstable, thus decay after a while.  The solution to the muon will indicate the nature of the solution for the proton and antiproton, which will probably require magnetic fields to stabilize the solutions, i.e. the muon is an antiproton solution, absent the magnetic field.  Then with those solutions in hand, we can determine the solution for the neutron and antineutron, which should have localized minimum and a maximum energies, thus the maximum energy portion will be the unstable part of the neutron, which leads to decay.  That’s my current thinking on the succession of steps needed to develop the electronic model of matter (6/30/2006).

Lets assume a change in ( requires potential energy and the rate of change in ( is a current.  The asymmetry of ( will create a non zero average charge.

more ideas:

· The low energy density of the electron indicates that it is a unique solution.  I suspect that (→∞ as r→0 which would contain less energy in the region.

· The higher energy density of the muon indicates that ( may do something other go to infinity.

· The energy density will be related to the frequency which is the rate of change.

· The more rapidly changing fields in the muon at near r=0 will produce the higher energy.

· The lower frequency of the electron means that the QED effect reaches out to a much greater distance for the electron.

· To get a low gravity field, which is the gradient in ( we can use two mechanisms

1. use a sinusoidal AC solution in ( that has an extremely small distortion that results in a small offset term, the DC offset, which will be the gravity term.  

2. the sinusoidal AC solution is contained mostly local to the electron so that it falls off more rapidly than 1/r.  Thus the DC offset could be made as small needed, even 0 using this approach

· To get a constant charge, we will need a small offset in the sinusoidal AC solution of the D field.

· This means that QED is the strong AC fields in the electron and muon.

· This means that the charge arises from an AC offset of the D field solution.

· This means that the gravity effect arises as a gradient in ( that is a DC offset of the ( sinusoidal solution that is localized to the electron.

Summary:

· gravity is due to a DC term slightly modifying (
· e- is due to a DC term in D as a residual and arises because ( is not 0

· the quantum effects are due to large signal AC solutions in D and (
Equations to work with:

∂ρ/∂t + Δ·J = 0   where ρ is charge density and J is the current density.

½VJ* = power flow density S through a surface, both real and reactive power density, and V is the sinusoidal voltage at a point in space and J is the sinusoidal current through a small surface area.  The nice thing about this formulation is that power flow is always in the same direction as current and the magnetic field is never discussed, thus we avoid the equation Δ·B = 0 which Dirac speculated to not be true but could not prove.



Consider a simple capacitor with value C=Co+C with applied voltage V=Vo+V where Co is the DC value of the capacitance and C is a time varying signal.  Vo is a DC voltage and V is a time varying voltage.

Since Q = CV  and ∂Q/∂t =  I = ∂CV/∂t = C ∂V/∂t + V ∂C/∂t  where Q is time varying charge and I is time varying current, which when set to zero is:

C ∂V/∂t + V ∂C/∂t = 0

This has an interesting solution.  We can assume any function for either C or V and the other solution is the reciprocal of the initial assumed solution.  For example, let V=sin(ωt) and then C=sin-1(ωt) satisfies the above differential equation.  We could also let V=1/C and that is also a solution, which is quite a general solution.  I have not studied the singularity when one of the solutions goes to zero, the reciprocal goes to infinity at the same time.  It should have a non infinite energy, but that will have to wait for more analysis later.

What is interesting is that if we consider the stored energy W=½CV2 then the two solutions will have different energies (i.e. different masses, such as in the muon and electron).  But we need to verify that the equation W=½CV2 is even true for this problem.  

Another thing that is interesting is that we have electric fields with no motion of charge, i.e. no current.  We get voltages without currents!  There is no need to consider charge in this formulation, only voltage and capacitance, which are both scalar values – nice!  Of course, there will be a 4 space version of this that we will need to consider V and C gradients in both space and time – later.

We have not considered the effect that the C has a fixed value so that we have C=Co+C.

Lets plug this in and see what V solution this yields.  Assume V=1/(Co+C) and we see that this also satisfies the differential equation.  Assume V=sin(ωt) and then C=sin-1(ωt).  Then V=1/(Co+sin-1(ωt)).  This assumes sinusoidal C on top of fixed C.  Let Co=1 to maximize the peak voltage to be an infinite voltage spike, and then we calculate the average V over a whole sine wave cycle, i.e.:


2π


   2π

∫ V  = 
∫ 1/(1 + 1/sin(θ)) dθ  =  ∫ sin(θ)/(cos2(θ)) + tan2(θ) dθ  =  2π   (see CRC tables)

This is the area under the V function.  The average value of V is 2π/2π = 1 when Co = 1.

This suggests there is a relationship between the background permittivity and the value of the electron’s charge since Vo=1 when Co=1 in the above problem.

But what does it mean when there is an offset voltage for a capacitor?  The offset arises due to the offset of the capacitance.  This will make more sense when we get to point particles.  However, I would like to know what it means for a capacitor.

Consider one terminal going to a high V and the other one is at zero potential, then there arises a constant offset voltage Vo.  This would probably be observed best at a needle point of a wire in a vacuum.  No, that would short out the DC offset voltage.  One plate of the capacitor will have to be floating.  

The spherical arrangements below might work.  There is an outer sphere and two inner spheres.  One of the inner spheres has an applied AC voltage.  The other sphere will also have an AC voltage, however, it has a degree of freedom to oscillate radially with a voltage – if it will do that at all.  

Will it have a natural resonant frequency?  If it did, then what is the frequency from the geometry?  It would seem odd that it would not have some resonant radial frequency.  


Can a flat model consisting of more easily constructed loops of wire be constructed to show the effect?  It would have to be a resonant mode that is not predicted by currents in wires and magnetic and electric fields.  This might be difficult to do for any shape other than a sphere.

Stopping for now.  I will think som more about how an experiment might be constructed.  You know its all in the experiment and little in the theory.  Discovery of a new resonant mode would yield much more information than tinkering and guessing with equations.  There just has to be a radial resonant mode and the challenge is how to set up an experiment to demonstrate that effect.

More ideas:

· Review the renormalization mathematics for the electron

· Interpret these equations as radial oscillating electric and permittivity fields

· The creation of virtual charge will be shown to be the interaction of a vibrating space (the permittivity has an AC component on top of the DC permittivity) with the charge moving in and out radially.

· Because the permittivity is a non zero value, the AC on top of it will not be symmetrical for the AC component.

· The AC permittivity-electric model will be made to be in exact agreement with renormalization.

· The nonsymmetrical AC permittivity field will be shown to have an offset which will have an extended field.  This extended field could eventually be shown to be the cause of gravity.

· The important idea here is that there is something about space itself that oscillates.  Its as though space has a mass and can oscillate in a manner you would expect a sound wave in a solid to vibrate.  Sound waves in solids might provide some important insights into how this works.  The sound waves in a solid were mentioned by James Maxwell as being similar to light waves as far as the EM components of light waves propagating in space.
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