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The starting point: creation/annihilation

Electron 
positron decays 
to two photons

Two photons 
create an 
electron 

positron pair

Photons/Loops not to same scale

How?



Blades electric, hollow cones magnetic phase 
direction space-time bivector

Single wavelength 
resonant harmonic 

purely electromagnetic
self-recreating object

Positron

Snapshot at 
creation

Tumbling 
toroidal topology

Heirarchy:
Fields

Vortices
Photons



Williamson/van der Mark 
Semi-classical electron model1 

• Assumed circulating photon: no forces 

• Electron extended yet pointlike

• Calculated, charge, spin, g-2

• Derived uncertainty, exclusion principles

• Limited (or delayed) impact so far

[1] Ann. fond. L. de Broglie, 1997



Electron. Photon 
Vortex - but not 
in space as we 

know it

Small 
is 

large

Wind 
it up!

Large 
is 

small



3 snapshots of field distribution for one path
 Electric monopole magnetic dipole momentum density

Tumbling torus due to (angular) momentum conservation

Tumbles about slice through here



Express in mathematics which best 
parallels reality

•  Why? … To analyse something effectively 
one should use the proper form

• Complex algebra is too simple-reality is 
non-commutative

• Must handle relativity and support waves

• Use Dirac-Clifford-Minkowsky algebra

• 4D algebra of points, lines, planes, volumes



4D unitary basis             (time space space space)                        
gives 16 linearly independent unit basis elements under 
multiplication (or division), in this sense 16D. 
The rules:

That’s it! The rest is mere maths. One index things are 
directed line elements (space, time). Any element times 
itself gives a scalar. A line times a perpendicular  line 
gives an oriented plane. Plane times its perpendicular 
(dual) plane gives a four-dimensional hedgehog. Abstract: 
works in any orthonormal system (including toroidal).

Represent 4 dimensions in Dirac gamma matrix 
algebra with Lorentz  ( + - - -) metric

γ0 × γ0 = +1, γ1 × γ1 = −1, γ1 × γ0 = γ10 = −γ01

γ0, γ1, γ2, γ3.



• The invariant scalar (1) Energy, mass

• timelike vector (1) time, charge

• vector (3) space, 3-current

• spacelike bivector (3) mag field, rotation 

• timelike bivector (3) Elec field, momentum

• timelike trivector (3) angular momentum

• Hedgehog (1) ang mom source

• dual (1) emergency action (gauge)

γ012

γ12

γ3

γ123

γ0123

γ0

γ30

Reality not quite just 4D. More like (3*4 + 4)D

But looks 3D! (4 3D spaces superimposed)

Squares to:
positive
negative



The 4-vector derivative (an infinitesimal quotient) means the spatial 
part (because it squares to -1) has opposite sign to the vector

The key to the power of the algebra is that all elements transform 
properly (relativistically) with the correct four-dimensional 
commutation relations in any frame. The elementary process 

described by a vector derivative (infinitesimal division) is with 
respect to the ruler-clock of the appropriate observer (actor).

d =
∂

∂xµγµ
= ∂µ/γµ = γµ∂µ = gµνγµ∂ν =

∂0γ0 − ∂1γ1 − ∂2γ2 − ∂3γ3 = γ0∂0 −




γ1

γ2

γ3



 #∇

It inherits the proper transformation properties through the algebra 
and hence is a full covariant derivative in any frame . It is not passive 

since it implicitly defines the actor (observer) frame (relativity!).



Electromagnetism: start with the  
four-derivative of  the four-vector potential

A = (A0(t, !x), !A(t, !x))

we write the 16 (= 1 + 3 + 3 · 2 + 3 · 2) terms of the full product dA as

This contains field components F and scalar component P, 
arising from the vector potential A

Identify electric and magnetic field in the usual way

dA = ∂0A0 + "∇ · "A +




γ01

γ02

γ03



 (∂0
"A + "∇A0)−




γ23

γ31

γ12



 "∇× "A

!E = −∂0
!A− !∇A0 , !B = !∇× !A

The co-ordinates refer to the differential frame

P = d·A = ∂0A0 + "∇· "A



Thus we write the electromagnetic field as a set of 
oriented plane elements (bivectors)

F =




γ10

γ20

γ30



 "E −




γ23

γ31

γ12



 "B

This reveals the proper form of the fields. 
The magnetic field is no vector. It is often said to be an 

axial vector, though the concept axial is only strictly 
defined in 3D. The electric field is also no vector, though it 

looks like one under time projection.
Under a Lorentz  rotation or boost the bivectors 

transform as fields, the vectors as 4-vectors, and the 
scalar is invariant



Setting the four-derivative of the field (24 
terms) equal to the 4-current  dF = J
gives all of the Maxwell equations

γ0
"∇ · "E = γ0J0

γ123
"∇ · "B = γ123J

m
0 = 0




γ1

γ2

γ3




(

"∇× "B − ∂0
"E
)

=




γ1

γ2

γ3



 "J

−




γ023

γ031

γ012




(

"∇× "E + ∂0
"B
)

=




γ023

γ031

γ012



 "Jm = 0

Proper form, all at once, right signs, no dual



Pivotal term is the invariant scalar
The invariant scalar P is related to the gauge. The normal 
gauge is just its derivative. Often gauge freedom is used 
to introduce a phase (a wave) into a theory. We will not 

do that here. In the present context such an approach 
would be analogous to inventing the wheel and then 

using it as a flower planter. 
We will leave waves to the coupled first order differential 

equations, and use P to confine light.

To see this fully one should look at the generalised Lorentz 
forces (big equations!). Time limited-several possible 
choices (all confining). Luckily one can see the effect 

already in the multivector momentum.



The invariant scalar P introduces confinement, mass and 
charge into pure field electromagnetism. Consider a field 

and a counter propagating field corresponding to a 
twisted mode or to pair creation. We have:

With P zero have standard energy density plus Poynting 
vector. The P term introduces a radial (confining) momentum 
component and an extra (rest) mass. Its time derivative is a 

Poincaré force (there are more if generalise to full 
derivative). These are the forces required to generate the 

circulation required to generate charge. 

Mfield+scalar =
1
2
(F + P )(F † + P †) = (1)

1
2
( !E2 + !B2 + P 2) +




γ10

γ20

γ30



 ( !E × !B + P !E) (2)

Analogy
Ψ∗Ψ



Half integral spin because 

• spin-statistics theorem                                 

• Complete revolution after 720 degrees

• Most fundamentally: field configuration 
such that enormous energy cost unless spins 
antiparallel: exclusion “principle” is a 
strong force

The model we have proposed is semi classical and hence we should not expect it to describe all the
properties of quantum mechanical spin. The configuration space of the half-integral quantum spin is quite
different from that of a spinning rigid body. The quantum mechanical commutation relations allow only the
total angular momentum squared L2 and one spatial component, say Lz, to be measured simultaneously,
and for spin one half any measurement will yield the values L2 = 3

4 h̄2 and Lz = ± 1
2 h̄ respectively. This

behaviour cannot be modeled by a rotating rigid body since it has effectively only one rotation axis, which
will be preserved if no external force acts. Also, for a rigid body, the magnitude of the spin measured will
depend on the projection on the measurement axis. In contrast to the classical case, in quantum mechanics
there is no pre-defined direction to the spin axis. These properties provide a formidable challenge to any
mechanical model of the structure of the electron. Despite these obvious difficulties it has proved possible to
devise classical models which share the projection and commutation properties of half-integral spin.[44, 45]
Certain solitons in toroidal coordinates have been shown to be classical analogs of fermions.[49, 50, 51, 52]
There are strong analogies between the transformation properties of the classical electromagnetic field and
spinors.[46, 47] This point has been discussed extensively by Kramers.[48] In this paper we will not extract
the full quantum mechanical projection properties or statistics of spin from our semi-classical model but
a subset of these properties which, at least, goes beyond that possible with, for example, a charged rigid
body.

The rotational energy of a relativistic object is Urot = Lω, with L the angular momentum, and ω the
angular frequency. For a photon L = h̄, and the total energy of a photon with frequency ω is Uphoton = h̄ω.
Thus, the energy of a photon is entirely electromagnetic and contained in its spin. The confined photon in
our model has to travel around twice to complete its path of length λ = 2πc/ω. Consequently, the internal
rotational frequency of the model is twice the photon frequency ωs = 2ω. If the electron is constituted
by a single photon, all of its energy is electromagnetic, and we may expect it all to be rotational, as is
the case for the photon. The internal energy for our model must then be equal to the confined photon
energy, and we may write Umodel = Lωs = h̄ω. Our model must then have an intrinsic angular momentum
L = h̄ω/ωs = 1

2 h̄. We see that this describes an object of half-integer spin. If the spin-statistics theorem
applies, our self-confined photon should be a fermion. This is again a direct consequence of the topology of
our model; the field vectors must rotate through 720◦ before coming back to their starting position with the
same orientation. In quantum mechanics, the spin angular momentum has a fixed value s = 1

2 , therefore we
cannot take the intrinsic spin to a classical limit by letting s→∞ and there is no classical correspondence
with half-integer spin. In our model this is ensured because, for our topology, we have necessarily one and
only one wavelength, and this gives a fixed, length-scale independent value of s.

We now look more closely at the internal dynamics of our model, as illustrated in Fig. 2. Consider the
orbital angular momentum of the localised photon at the mean energy transport radius (r = λ/4π). This is

Lorbit = |$r × $p | =
λ

4π

Uphoton

c
=

h̄

2
, (6)

The factor of 1
2 arises because the photon, as observed from outside, traverses a double loop within the

toroidal topology before returning to its original position with the same orientation. This orbital spin is a
pre-existing vector with a definite direction, but this is not the whole story. Define a co-ordinate system
with the z-axis the orbital spin axis passing through the center of the torus. At any instant an element
of field will be rotating both around this axis, and about a perpendicular axis tangential to the eye of the
torus and located in the x, y-plane (see Fig. 3). This tangential spin axis is always perpendicular to z but
performs a rotation in the x, y-plane about the z-axis with frequency 2ωC and radius λC/4π. We have a
rotation about z combined with an alternating rotation about x′ and y′, and hence effectively have three
rotation axes while we still have just one object. The projection on z of the tangential spin axis is always
zero and therefore the z-component of the angular momentum will remain the sharp value of Lz = ± 1

2 h̄ we

8



Analogy: a stick through the spokes of the quantum bicycle

Spin projection (SU(2))

Light on that most peculiar of quantum spin properties? Yes

The third axis required to transform bivector field to 
trivector angular momentum is provided by the measuring 
process. Only a perpendicular axis will do, but the object 
“hunts” through all bivectors within a single cycle, very 
soon (order 0.01 attoseconds) there will be a match and 
presto! spin parallel or antiparallel.

Have to admit that cracking this one is personally very 
satisfying. Always bugged me!



If the electron is a purely electromagnetic 
loop, what about other particles?

• How?

• Consider “generations” as tighter (double, 
triple) loops

• “quarks” as overshooting loops 
transforming e.g. x to y

• only three quarks and quark-antiquark



Conclusions
• New generalised theory of electromagnetism,  

gives possible explanations for charge, half 
integral spin, the uncertainty and exclusion 
principles, the nature of electrons and quarks

• Further developments include the nature of 
photons and the strong and weak interactions 

• No free parameters, so if it’s right it’s only 
just right.  Very vulnerable to experimental 
disproof . Unless of course ...



Beyond Maxwell
• The power of the maths gives hope of progress

• Einstein generalised force density product FJ: 
maths insufficiently potent. Dirac gauge 
(scalar) to introduce charge, but very simply. 
Anderson and Arthurs extra gauge 
(hedgehogs) to introduce angular momentum

• Need forces (or at least multivector momenta) 
not sure of “correct” route … choose one 
which works!



Conventionally write

First dividend is that all 28 terms of Maxwell 
equations (4 derivative d of 6 field F = 4-current 

J) may be written as a single equation dF=J

but this is only half of Maxwell. To get other half (and 
signs) need to use dual field (see e.g. Jackson). 
We will move to writing the field in terms of the 
vector potential A, dA = P + F, where P is some scalar 
(mass) term, and then multiplying by another field 
dA.d(dA). Different colours refer to the fact that the 4-
vector potentials may be distinct and the 4-differentials 
may refer to different (observer/actor) frames. This 
equation has 1024 terms. No (good) chance unless all 
signs are right. This is where Einstein got stuck!

dµFµν = Jν





Rotations of rotations (of rotations)
Harmonic: cogs and gears

The quantum bicycle 

Offset related to 
elementary areanot in space, 

but of space/time

©®



May also use scalar P (pivot) to introduce a 
(bare) charge directly into Maxwell 

d(F+P) = 0 (see Dirac)

Nice, but not enough ... need forces

γ0
"∇· "E = −γ0d0P

γ123
"∇· "B = 0


γ1

γ2

γ3




(

"∇× "B − ∂0
"E
)

= −




γ1

γ2

γ3



 "∇P

−




γ023

γ031

γ012




(

"∇× "E + ∂0
"B
)

= 0



The effect of the scalar term is to introduce a mass, and to 
give rise to an additional, inwards directed component to 

the momentum. This is the term needed to give 
confinement.  A circulating oscillating field gives rise in the 

usual way to a quantised system.

Mfield+scalar =
1
2
(F + P )(F † + P †) = (1)

1
2
( !E2 + !B2 + P 2) +




γ10

γ20

γ30



 ( !E × !B + P !E) (2)

A general force equation may be derived from the 4-
derivative of M. This appropriate for particle in box or pair 

creation. For single particle rotation FdF better. 



The confinement of energy constitutes a mass (see e.g. van 
der Mark “Light is heavy”.

Conjecture: Inertial mass arises from possibility of 
interactions from rest of universe (Mach’s principle).

Electron is a single wavelength photon vortex: what if we 
double the loop?  Is this the next generation, a muon?

Generations and particle masses



Previously had two strands looking in each of three 
dimensions, now have four. For an interaction need to 
confine energy. For single turn (electron) have 1 potential 
box (pair of strands in each dimension). 

Next turn: have 4 strands and hence 6 possible pairs giving 
216 potential boxes. Hence next particle should have 216 
times electron mass (muon). Turn again: gives 6 strands, 
combinatorics gives 15 pairs so 3375 times electron mass 
(tauon). Mass ratios both correct to  few percent.

Be wary: could be blind chance … needs investigation of 
other particles.

Particle mass-ratios



``f

3 views of the same field wrapped in 
a torsioned loop. Electric monopole, 

magnetic dipole.



So what does it all look like? Can one model an element of 
momentum. Pick a point where E and B are defined in one 
direction in each of their 3D subspaces. Model momentum, 
but add additional curvature due to LE term. Mark phase as 

a torsional rotation about the path. One obtains:



Uncertainty principle

• The phase(s) of the electron are unknown

• Varies ± c at twice Compton freq

• Reproduces all features of standard 
uncertainty relation except energy 
uncertainty limited to electron mass (see 
Hestenes “Zitterbewegung interpretation of 
quantum mechanics”)



Mysteries
• Charged from chargeless

• Fermions from bosons

• Pointlike yet extended

• Lepton number,  CPT,  rest mass, g-2, 
generations, quantum spin ...

• The whole zoo - many particles many 
properties ... 



Products and quotients (differentials) 
generate complexity from simplicity

Multivector:
scalar +vector+booster+rotor+trivector+quadrivector

Note again groupings into 3D and 1D elements

to

Ψ = s0 + γγ0v0 +




γ1

γ2

γ3



"v +




γ10

γ20

γ30



"b +




γ23

γ31

γ12



"r +




γ023

γ031

γ012



"t + γ123t0 + γ0123q0 (2)



3 The charge

Note that in electron-positron pair creation (relation (2)) the total electric field divergence of the system
remains zero, in accordance with the conservation of charge. This will also be the case for our model, where
equal and opposite localised field divergences with opposite topology will be created in pairs. In our model
the charge originates from a combination of the toroidal topology with the oscillating electric field of the
confined photon. As is clear from Fig. 1b this field is always inward (outward) directed because the photon
orbital rotation and the photon field rotation are commensurate. Local to the electron or positron, we have
a non simply-connected (toroidal) topology embedded in a simply-connected space. This leads to a so called
topological charge.[42] In our case, since we also have an electromagnetic field present due to the photon,
this can then generate a real electric charge, and consequently ∇· !E "= 0 for an outside observer.[14, 15]

We now turn to an estimate of the magnitude of the apparent charge of our model object based on
the length scales estimated in the previous section. We confine an arbitrary photon with wavelength λ

to a spherical volume V = 4
3π(λ/2)3. The energy density of the electromagnetic field in the volume is

W = 1
2 (ε0| !E|2 + µ−1

0 | !B|2). For a propagating photon inside the volume, where space is curved, we take
E = cB and c−2 = ε0µ0 as is the case for a free-space photon. The electric field energy UE and the magnetic
field energy UB are then both one half of the total confined photon energy U (i.e. UE = UB = 1

2U). We
find for the average energy density of the electric field in the volume V , WE = UE/V = 1

2U/V and also
WE = 1

2ε0E2. The average magnitude of the electric field inside the model electron is then

〈E〉 =
√

6hc

πε0λ4
, (3)

To estimate the charge in our model we need to compare the magnitude of the inward directed electric field
to that for a point charge at the origin. Making the plausible assumptions that the relevant length scale
from where the electric field is effectively inward-directed is the mean radius of energy transport r = λ/4π,
and that the average electric field of the confined photon, Eq. (3), is a good estimate of the field at this
radius, we can calculate the effective charge, q, by comparing this to the Coulomb field of a point charge at
distance r = r

E =
q

4πε0r2
, (4)

which then yields the charge from our model in terms of the elementary charge e

q =
1
2π

√
3ε0h̄c ≈ 0.91e, (5)

where this apparent charge arises from the electric field of the confined photon. Note that q is independent
of the energy of the photon (the size of the object) and is a result of the toroidal topology. It depends on
the detailed distribution of the internal fields and also on the precise value we choose for the effective charge
radius. Note, however, that any reasonable variation of these parameters will still yield a finite value close
to that of the elementary charge. Here, we have made the simple assumptions that the field distribution
within the object is homogeneous, and that the relevant transport radius is that of the toroid illustrated in
Fig. 2. For these assumptions q is remarkably close to the elementary charge.

4 Spin

In normal Euclidean space it is well known that orbital angular momenta are always integral and that half-
integer spin is intimately connected with relativity and is essentially a non-classical phenomenon.[37, 43] In
this section we will show that, at least for one special direction (the z-axis in Fig. 2), the spin in our model
is ± 1

2 h̄ as a result of the non-Euclidean topology.

7

The model we have proposed is semi classical and hence we should not expect it to describe all the
properties of quantum mechanical spin. The configuration space of the half-integral quantum spin is quite
different from that of a spinning rigid body. The quantum mechanical commutation relations allow only the
total angular momentum squared L2 and one spatial component, say Lz, to be measured simultaneously,
and for spin one half any measurement will yield the values L2 = 3

4 h̄2 and Lz = ± 1
2 h̄ respectively. This

behaviour cannot be modeled by a rotating rigid body since it has effectively only one rotation axis, which
will be preserved if no external force acts. Also, for a rigid body, the magnitude of the spin measured will
depend on the projection on the measurement axis. In contrast to the classical case, in quantum mechanics
there is no pre-defined direction to the spin axis. These properties provide a formidable challenge to any
mechanical model of the structure of the electron. Despite these obvious difficulties it has proved possible to
devise classical models which share the projection and commutation properties of half-integral spin.[44, 45]
Certain solitons in toroidal coordinates have been shown to be classical analogs of fermions.[49, 50, 51, 52]
There are strong analogies between the transformation properties of the classical electromagnetic field and
spinors.[46, 47] This point has been discussed extensively by Kramers.[48] In this paper we will not extract
the full quantum mechanical projection properties or statistics of spin from our semi-classical model but
a subset of these properties which, at least, goes beyond that possible with, for example, a charged rigid
body.

The rotational energy of a relativistic object is Urot = Lω, with L the angular momentum, and ω the
angular frequency. For a photon L = h̄, and the total energy of a photon with frequency ω is Uphoton = h̄ω.
Thus, the energy of a photon is entirely electromagnetic and contained in its spin. The confined photon in
our model has to travel around twice to complete its path of length λ = 2πc/ω. Consequently, the internal
rotational frequency of the model is twice the photon frequency ωs = 2ω. If the electron is constituted
by a single photon, all of its energy is electromagnetic, and we may expect it all to be rotational, as is
the case for the photon. The internal energy for our model must then be equal to the confined photon
energy, and we may write Umodel = Lωs = h̄ω. Our model must then have an intrinsic angular momentum
L = h̄ω/ωs = 1

2 h̄. We see that this describes an object of half-integer spin. If the spin-statistics theorem
applies, our self-confined photon should be a fermion. This is again a direct consequence of the topology of
our model; the field vectors must rotate through 720◦ before coming back to their starting position with the
same orientation. In quantum mechanics, the spin angular momentum has a fixed value s = 1

2 , therefore we
cannot take the intrinsic spin to a classical limit by letting s→∞ and there is no classical correspondence
with half-integer spin. In our model this is ensured because, for our topology, we have necessarily one and
only one wavelength, and this gives a fixed, length-scale independent value of s.

We now look more closely at the internal dynamics of our model, as illustrated in Fig. 2. Consider the
orbital angular momentum of the localised photon at the mean energy transport radius (r = λ/4π). This is

Lorbit = |$r × $p | =
λ

4π

Uphoton

c
=

h̄

2
, (6)

The factor of 1
2 arises because the photon, as observed from outside, traverses a double loop within the

toroidal topology before returning to its original position with the same orientation. This orbital spin is a
pre-existing vector with a definite direction, but this is not the whole story. Define a co-ordinate system
with the z-axis the orbital spin axis passing through the center of the torus. At any instant an element
of field will be rotating both around this axis, and about a perpendicular axis tangential to the eye of the
torus and located in the x, y-plane (see Fig. 3). This tangential spin axis is always perpendicular to z but
performs a rotation in the x, y-plane about the z-axis with frequency 2ωC and radius λC/4π. We have a
rotation about z combined with an alternating rotation about x′ and y′, and hence effectively have three
rotation axes while we still have just one object. The projection on z of the tangential spin axis is always
zero and therefore the z-component of the angular momentum will remain the sharp value of Lz = ± 1

2 h̄ we

8

From Semi-classical Model of confined photon get charge, 
spin and g-2 

(Williamson, van der Mark, Ann fond L. de Broglie, 1997)

however, that the mirror image of an electron will also be an electron but in the other spin state.
In conclusion there is an extra internal vector in our model corresponding to the two states of the

photon spin which leads to an SU(2) symmetry, the rotation of the object as a whole is not describable as
any rigid-body rotation and, in at least one direction, the angular momentum is half-integral.

5 The magnetic dipole moment

The total energy contained in the electric field outside the rotation horizon with radius rhor = aλC/2 is

UE,ext =
∫

|!r |≥rhor

WE d"r =
∫ ∞

rhor

q2

8πε0r2
dr =

α′

2πa
h̄ωC , (7)

with α′ the “fine-structure constant” for our model, defined as

α′ ≡ q2

4πε0h̄c
=

(q

e

)2
α , (8)

and a = λ/λC . As already explained, we observe the external electric field as an apparent charge. The total
energy in the object Umodel is the sum of the energy in this non-rotating external part Uext = Umodelα′/2πa

and the internal part Uint = Umodel(1 − α′/2πa) ≈ 0.999Umodel, which contains all the rotational energy
of the body. This means that the effective frequency ω = Uint/h̄ of the confined photon is slightly smaller
than the Compton frequency, and that the size of the rotation horizon, and also of the energy transport
radius, has to be adjusted accordingly. So we have 1

2aωs = aω = ωC = Umodel/h̄, and Uint = 1
2 h̄ωs. Hence

we find that a = 1 + α′/2π which gives a corrected value of the rotation horizon of (1 + α′/2π)λC/2. As
stated previously this correction has no effect on either the charge or the intrinsic spin in our model. Note
that there is also some energy in the external magnetic dipole field in our model, which is, however, two
orders of magnitude less than for the electric field.

In the same way that we compared the electric field "E of the photon with the Coulomb field to obtain
the charge in Eq. (5), we now compare "B with the field of a magnetic point dipole with strength µd. The
components of the field are given by

Br =
2µ0µd cos θ

4πr3
, (9)

Bθ =
µ0µd sin θ

4πr3
, (10)

Bϕ = 0 . (11)

We assume again that the confined photon has the properties E = cB and "E ⊥ "B, so that in the equatorial
plane (θ = 1

2π) of our model we have Er = cBθ. Using Eq. (4) and (10), it now follows directly that
q/ε0 = µ0µdc/r. Hence, we find µd = qrc. Taking, as in the calculation of the charge, r = r = aλC/4π with
λC ≡ h/mec, we find

µd =
(

1 +
α′

2π

)
qh̄

2me
= sgµq , (12)

with s = 1
2 the spin quantum number, g = 2a = 2(1 + α′/2π) the gyromagnetic ratio, and µq the magneton

for an object with charge q and mass me. Apparently, our model has very nearly the same anomaly in g as the
electron and muon. In quantum electrodynamics, it follows from (first order) radiative corrections[54, 55, 56]
that

g = 2
(
1 +

α

2π

)
≈ 2.0023 . (13)

In our model, the anomaly in g originates from the fact that a small fraction of the mass (energy) does not
circulate within the body, but appears as a non-rotational external field.
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Model of Electric, Magnetic and momentum for  one 
wavelength of a photon



``f

3 views of the same field wrapped in 
a torsioned loop. Electric monopole, 

magnetic dipole.



Deep questions (1-1-92)

• h

• e

• Quantisation of e

• Mass

• Spin

• Pauli principle

• Uncertainty principle



• CPT

• Boltzmann constant

• Non-existence magnetic monopoles

• Gravitons

• Allowed black body modes

• Bell inequality

• Red shift

• 3K background radiation



• Origin of universe

• Flatness of universe

• Conservation laws (times n)

• Energy ... mass

• Momentum .... Force

• Angular momentum

• why is c constant?

• and why 300 000 000 m/s?

• wave-particle duality

• measurement collapse



• Baryon number (6)

• why only qqq and qq*

• Lepton number (3) (3 generations puzzle)

• quarks

• gluons

• neutrinos

• coupling constant EM

• coupling constant EW

• coupling constant S (plus why running coupling constant)

• Postulate of equivalence

• nature of space and time



• First law of thermodynamics (Energy conservation)

• Higgs

• Spontaneous symmetry breaking

• Mach’s principle

• Poincaré stresses

• Why 4-D?



Where am I?
Here and now

• Observable universe series of concentric 
spherical shells centred on the observer

• Shells characterised by lightspeed

• Include immediate locality (few ns ago) sun 
(8 mins ago), Alpha centauri (4Yrs) ...edge 
of universe (order 10 billion yrs ago)

• Corollary: the real universe is “imaginary”, 
only time is “real”


