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Abstract

This paper is based on the creative work done by Niels Bohr and other physicists which gave a lot of information
based on experiments and analysis and became the key for a lot of later studies.

Some of the questions regarding wave particle duality, electron structure and shape which are still awaiting precise
answers will be discussed in this paper by studying some of the electron’s parameters specially within its mass and
at its outer surface utilizing the results of some famous experiments like Compton effect, pair production experiment,
Larmor precession and some of the undisputed laws in physics like Coulomb’s law ... etc.

| will show how Compton wave generates electrons and how waves and electrons are quantized into the same
elementary particles ( which | named phosons).

One of the main findings of this paper is that even waves are quantizes into photons, it is further quantized into
smaller elementary particles ( phosons ) which will help in concluding the electron’s shape, structure, and wave
behavior.

| will show that the electron has a helical shape with a radius ( 7, ) and a double of its radius length, the electron
length is proportional to its speed such that when it is slowed down, it becomes shorter and vasa versa when
accelerated it elongates unit it restores its full original wave shape and properties at the speed of light.

The phoson’s charge and mass will be defined and the actual meaning of self-electrostatic charge and energy will
be explained.

Many of the electron’s parameters will be derived like the spin angular velocity, spin angular momentum, spin angular
magnetic moment, magnetic field and flux, internal current, inductance, voltage, impedance, electric field etc..

| will use the electric field at the electron’s surface with the produced magnetic field to show how electrons act as
electromagnetic waves with calculating its electromagnetic energy density, wave pressure and pointing vector.

| will show how the electron’s voltage, internal current and the free space impedance makes an equivalent circuit
which has a direct relation with its inductance.

De Broglie’s theory will be discussed to show that it is a pure description of the electron’s rotational motion around
the nucleus assuming that Bohr’s orbit circumference length is the wavelength to describe the electron’s wave
behavior, this will be shown to be not accurate and the actual wave behavior will be explained.

Finally, by the end of this paper, the reader will note that most of the electron’s derived formulas and related

parameters can be expressed in terms of Compton wavelength and frequency because of its nature of construction
leaving no doubt that the electron’s mass is just a slowed down Compton wave.
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1.0 Quantization and Electron Generation

e Electrons and Waves are Quantized into the Same Elementary Particles (Electron Generation)

My phoson theory is based on a postulate that light consist of discrete identical mass particles which | named
phosons and that beams of light waves consist of streams of phosons’ rays, figure 1.1.

Each wave cycle is occupied by one phoson and all phosons carry the same
amount of energy, the distance between any two successive phosons in the
direction of wave flow is the wavelength and in the transverse direction is
intensity dependent.

Figure 1.2 introduces the idea of this theory, if the incident wave has a
wavelength and frequency (4;) and (f;) respectively and the scattered wave
has a wavelength and frequency ( As) and ( f5 ) respectively, then the number of phosons involved in generating a
new electron is (f.) where (f.) is the difference between the aforementioned frequencies

fe=Af=fi— fs

Each wave cycle represents one energy unit, and the total energy of the incident wave is divided between the
scattered wave and the generated electron.

Figure 1.1

This implies that the incident wave should have a minimum frequency (energy units) of f. ( hf.= 510,998.95eV )

to generate an electron.
Compton Effect

In Compton’s effect experiment, the difference in wavelength (A1) varies fs i
with the scattering angle 8 according to the equation: ; g
h o‘frimomorr‘a,\ga‘, -----------
As =2 =— (1~ cos 6) *
, . n @ g
The maximum ( AX) happens at (6 = 90°) where the electron is not only e@ Q
scattered but also generated, in this case (cos 6 = 0) and equation the Phoson e

above equation reduces to Figure 1.2

h
Ade = Ap — Aj = — = 2426310 x 10" ?m
¢ f L m.c

The related frequency is

f.=—=——= 123559x1020s"?

Considering that each cycle of the wave is occupied by one phoson with energy (h) (joule. s), Then the wave’s
frequency difference (f.) is the number of missing (h) energy units from the scattered wave compared with the
incident wave which were involved in the electron’s generation.

Accordingly, the summation of ( f.) number of (h) energy units represents the accumulated energy units involved
in forming the electron’s rest energy
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E=f.h=m,c? 1.1

Where (m,) is the electron’s rest mass, (E) is its rest energy and also the energy of the frequency difference ( f;)
whichwas lost from the scattered wave and gained by the electron.

Since the product of this process is an electron, and each energy unit have a mass ( m,, ), then the electron’s
mass is the accumulated phosons’ masses

Me = Mpp. fc 1.2

_ Me -51
Mpp = =% =7.372497 x 1075 (kg.s) 13
C

Also, we conclude from equation 1.3 that

m
h=-=.c?=m,,.c? 1.4
f. ph

from the above we conclude that waves and electrons are composed of same elementary particles with mass
(myp) in (Kg.s) and energy (h) in (J.s).

Any other type of particles like protons, neutrons, quarks ... etc. should be composed of same elementary particles
as long as it can emit and absorb waves.

In general we can say that matter and waves are composed of the same elementary particles which are the phosons

The phoson’s mass is very small to be measured but when phosons . .
gather as photons or electrons, it becomes easier to measure if the Pair production
frequency ( number of phoson) is known.

Incident wave W ¢
In the pair production experiment, it was found that the minimum i

energy of the incident frequency to produce an electron and a
positron is 1.022 x 10°eV which corresponds to a wavelength 1.2132
x10"? m and a frequency 2.47118 x 10%s™.

°
Electron fc

It is obvious that the energy and frequency in the pair production Figure 1.3
experiment are double those of Compton effect and the wavelength
is half Compton wavelength.

Double Compton frequency means double the number of phosons, and two particles of equal mass are generated.

2.0 Electron Structure
¢ Introduction

Self-electrostatic energy is defined as the energy required to assemble an amount of charge q into a sphere of
radius r by bringing charge segments (dq ) from infinity and is used to calculate the classical electron radius where
r is the electron radius.

After some assumptions and derivations, it was found that the required self-electrostatic energy in terms of the
electron’s radius and its self-electrostatic charge to assemble the electron charge is
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1 3qg?
S 2.1
T

o 4TTE, 5

Because of being a special case of a uniform charge density, the factor (%) was ignored to set the equation to

(U=mc?) . Even the resulted equation is correct but achieved using
a poor derivation and a selective choice. In this paper, | will identify
the actual meaning of self-electrostatic energy and charge using a
different approach.

1

In his hydrogen atom model, Bohr considered the electron as a point _/l
charged particle rotating around the nucleus in a circular orbit of
radius () (figure 2.1.a). (b)

1
1
\
1
kY

Figure 2-1

The electron experiences two equal and opposite forces during its
motion around the nucleus, an electrical centripetal force towards the nucleus and a centrifugal force pushing
outwards

2 2

1 q mv
= _—= 2.1
4TE, sz Ty
Substituting the speed of the electron (v = ac) (a is the fine structure constant)
2
a?(m.c?) = T 2.2
4TTE, T'p

Substituting the electron radius ( r,) for Bohr radius (7;,) where (1, = a?r,)in equation 2.2 we get

2N _ 1 4
(m.c*) = pr— 2.3

Equation 2.2 gives the potential energy against a force exerted by the nucleus and equation 2.3 gives the electron
potential energy against a force exerted by a charge at a distance (r.) , dividing equation 2.3 by the electron radius
we get

= - 2.4

Equation 2.4 shows that there is a force between the electron as a point charge and an imaginary charge at a distance
(7.) , or simply, equation 2.3, and 2.4 are not just a mathematical substitution but expressing an actual and
equivalent force of another type which should be investigated .

The electron as a point particle cannot have a radius, but it can if it has a circular shape, or if it is moving as a point
particle in a circular path other than the one around the nucleus.

The above gives a good reason to assume that the electron is a point particle rotating around a transverse orbit with
radius (r,) where its orbit around the nucleus acts as the axis of the transverse orbit (figure 2.1.b). Compton
frequency (the number of phosons composing the electron) can be found from equation 2.4 as

2

1
m.c? = hf, = z 2.5
ATIE, T,
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2

__1 4q
fc =3 —_ 2.6
TEL Toh

Also, it can be found from the equation used to define the fine structure constant as

2

__1 4a
4me, hc

ahc 1 q?
— = — 2.7
Te 4TME, T

ch 1 q?
———=hf, = —
2ra~1r, ATIEy T,
£ = c _c ”g
¢ 2matlr, A '

« How Waves Generate Electrons.

When an incident wave of wavelength ( A.) passes near to the nucleus of an atom ( Figure 2.2 ), a slowdown of the
wave will make the phosons gain charge and bend its route to circular loops in the presence of an external magnetic
field produced by the nucleus. If some of the phoson’s translational energy is maintained, phosons start to move in
a helical path forming together the electron’s mass where the phosons’
speed of light is divided into two components, one in the transverse Incident wave
direction making the phosons spin around the electron’s axis and the [T n, e ol-o
other is translational around the nucleus. . re: J

The magnetic field is required just to trigger the process, when the
first phoson starts to move in a circular path, it produces a magnetic
field which will work as an external magnetic field exserted on the next
phoson to make it follow the helical path.

Figure 2.2

Each phoson adds its magnetic field to the previous rotating phosons until the electron’s mass is formed. The
conditions to make this process happen is the presence of a magnetic field in the starting stage when the wave is
slowed down to make it become charged.

Phosons have a very small and very fast varying charge which does not interact with magnetic fields and does not
show charge properties as a steady charge, but it can be affected by the nucleus magnetic field if it is prevented
from varying for a short time which gives the chance to start the electron generation process.

Each (A.) of the involved photon makes circular loops with radius re such that the loop circumference is
(2mr, = al. ) indicating that each wavelength ( 1.) makes (@~ ~ 137 ) loops causing an increase of a-! inthe
phosons’ angular velocity in the transverse orbit compared to the incident wave angular frequency.

w, = 2nf, 2.9
Where ( w.)is Compton’s wave angular frequency and

c = Acfe

c=(a R2nr)f. = a”1@2rf)r, = a lw,.T,
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c= Qra lf).r, = w1,

ws = a tw, 2.10

fi = a”1f, 2.1
(ws) is the electron’s rotational spin angular velocity and (f;) is the spinning | v=ac Phoson
frequency. @ @ @
The magnetic field exerts a centripetal force ( F,) on the phosons in their helical path l \
(figure 2.3), causing the phosons to move in circular loops with keeping some of its
translational velocity. / )
Electron’s formation happen if a force works against the wave’s motion causing the Figure 2.3

wave’s slowdown and compresses it to take a helical shape.

The compression force will set the phosons’ to rotate in orbits of radius ( 7, ), increase the wave frequency and
angular velocity accompanied with a reduction in each phoson’s translational speed around the nucleus with
maintaining the phoson’s speed of light in the helical path, this process can be seen as an electron generation or
simply as slowing down a wave of wavelength (A.) to form an electron.

Compressing the wave against its orbital motion will not change the phoson’s spin energy around the electron’s axis
because a tangential speed equal to ¢ is maintained and the radius of rotation adjusts itself to maintain the relation
(¢ = w1, ) but the reduced translational kinetic energy of each phoson is converted into intrinsic spin energy of
the phosons around its own axis which makes the phosons start to have charge.

The spin energy of the phosons group (the electron) around the
electron axis is (mTCZ) where each phoson carries (%) of this energy.

then its intrinsic spin energy increases to (1 — a?) % Referring to

If the phosons’ translational energy is reduced form (%) to (a? %)
figure 2.4, the above can be expressed as:

(Phoson’s total kinetic energy equals to its translational kinetic energy ‘------ - - oo .
plus its intrinsic spin kinetic energy plus its spin kinetic energy around the electron axis)

ke(on) =a2§+(1—a2)§+§=h 2.12
1 1 2,2 _
ke(pn) =sm pn@?c? + - st(ph) o MpnTe W5 = h
k _1 20241 2 2 41 2,2 _p 213
t(ph) — Zmpha ¢ Zmphrphws(ph) 2 mphre ws = .

Where T ha)s(ph) (1 — a?)c? and (1) is the phoson’s moment of inertia.
Electron’s total kinetic energy equals to the number of phosons (fc) multiplied by equation 2.13 or 2.14
h h | fch
Kiey = fekiony = fch = azfc; +(1- az)fc; + =
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Kiey = mc? = f,h = %azmc2 + % (1—-a®)mc? + %mc2 2.14

Slowing down the wave to form an electron is actually converting its translational energy or part of it into intrinsic
spin energy of the phosons. Accordingly the phoson’s remaining translational kinetic energy plus the phoson’s
intrinsic spin kinetic energy is equal to its original translational kinetic energy

h h h
—=a’-+(1—-a?®-
2 2 2
1 2 _ 1 2.2, 1 2y 2
S MpnC” = SMmppa®c” + Emph(l —a“)c
1 1 1 2
Emphcz = Emphazcz + > mppv; 2.15
_ N2 2,2 .
Where ve=0—-a*)c* = phWs(pn) s the tangential speed of the phoson
1 2.2 _1 2 1 2
i, v? k
SMphVt
a?=1-|4+— |=1-2
Emphc kt

Where ( ks ) is the phoson’s spinning kinetic energy and ( k. ) is the phoson’s translational kinetic energy before
slowing down the electron.

o= [1- %
ket
172

a=[1- = 2.16
c

vV =ac

172
v=< 1—C—§>c 2.17

The tangential speed (v, ) represents the spin kinetic energy of each phoson which is equal to the reduction in
translational kinetic energy due the wave’s slowdown.

The relation between the electron’s wavelength relative to Compton’s wavelength and its tangential velocity which
will be discussed later is

Ao = [1—==L.2, 2.18

By increasing the speed of the phosons, its intrinsic spin tangential velocity, spin angular velocity and spin kinetic
energy reduce and its wavelength elongates until it restores its original length, shape and translational speed c, the
gained translational kinetic energy is restored from the phosons’ stored intrinsic spin kinetic energy i.e. the intrinsic
spin kinetic energy works as a potential energy.
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Accordingly, phosons have two types of spin, one intrinsic around its own axis which works as a storage of potential
energy and the other is around the electron traverse orbit axis which is the electron’s spin angular velocity.

Also, it should be noted that considering the electron as a point particle rotating around a traverse axis is equivalent
to a group of identical ( in mass and charge) phosons of the same total mass doing the same rotation in a helical
cylindrical shaped route.

* Electron Spin Angular velocity

The spin angular velocity of the electron ( group of phosons) which is equal to the spin velocity of each phoson
around the electron’s traverse axis can be found as

2

1 q
m.c? =m.r,’w? =—=— 2.19
4TE, Ty
_ 1 _ 23 -1
Wg = 5 =1.064 x10%° rad. s 2.21
4TTEG M T,

Referring to equation 2.10 and equation 2.11,

ws = a ‘o, = (2na”f,) = 1.064 x10% rad.s™} 2.22

* Forces Acting on the Electron, Spin Angular Momentum and Spin Magnetic Moment

Figures 2.5 shows four forces acting on the electron. The electrical attraction force Fe by the nucleus opposed by
the centrifugal force F. of the electron mass

F, = F;
1 q> _ mw?
ame, T2 T
This equation can be used to find the electron’s spin angular it DGR AN G
momentum Orbital motion
around the
1 q° 2 nucleus
—=ma“Ccry Figure 2.5
4TE, C
1 g2
= —=mcr, 2.23
4TTE, C
Uur, mc?)r, mc?
§= e (m)re _ =mcr,
c c Ws
m c? = hf,
hf hf ah h
S=—~=—=—=—=q(=)=ah=al 2.24
Wg 2o f, 21 21
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Where S is the spin angular momentum of the electron around its own axis and L is its orbital angular momentum
around the nucleus. Another approach to derived S is

r = < _ c _ ch
€ ws 2ma”lf, 2ma~lm.c?
S=rmc = & mc
e T 2ma~lm.c?
S = ah = 7.695582 x 103" kg.m*.s™* 2.25

Also, the spin angular momentum can be found form
S =lw, =mr2Qra™1f,)
§S=mt, (1, ws)
S=mr,c

The other two forces acting on the electron are the magnetic force F, opposed by the centrifugal force F.

F, = F;

Fb=Q(UXB)
2

ch=mc

Te

Where (v = ¢ ), then B can be calculated to be
mec

qTe

B =6.049 x 1011 T 2.27

B =

2.26

Where this formula for magnetic field B is the same of a cyclotron and is the total magnetic field produced by the
electron’s phosons. The magnetic field exerted on a phoson is working as an external field applied by all other
phosons, Using Larmor precession equation we get

_ .4
ws =95 -B
If the g-factor for the electron is approximately equals to 2, then by substituting we get

_ (2)(1.60217662x10(719))(6.048615x1011)
N (2) (9.109383x10(—31)
ws = 1.064 x10%3rad.s™?! 2.28

S

This shows that Larmor precession velocity is equal to the spin angular velocity calculated earlier and confirms the
value of the magnetic field.

The relation ( F;, = F, = F,) can be used to derive Larmor’s formula
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1 gq mc
B qc= - =
ATTE, T, Te
1 Qra™1)q? A
Bgc= usin Te =
q 4meE, AcTe g (Te Zna—l)

-1
Bqgc= 1 (@ra” fo) q* multiplying by (%)

4me,  AcfcTe

2

1 q
B. . - — in 2 -1 =
B.q.c = (mcdw using (Lq—2=mc)
s S 41€, CT
m
B =— wy

q

* Electron Spin Magnetic Moment
The angular spin momentum of the electron in its transverse orbit with radius r is
S=mcr,

The spin magnetic moment ignoring the g factor is

:us_iS

T 2m
Us=6.7676x 10 -26].T-1 2.29
Another method to calculate the spin magnetic moment is

us = 1A

Where (I) is the current caused by the electron’s rotation around the transverse orbit with area A and radius 7,

fs = a’'fe
I=qf;=qa™'f,

then us = a tqf.(nr,?) 2.30
Us = 6.7676 x 10726, 71 2.31

Thus, the relation between the Spin magnetic moment and Bohr magneton us can be found as

q _ : : 2
Ps = -@ e (nr,?) 2m multiply equation 2.30 by (%

Hs = %fC(ZTEC{_lT‘e)Te m
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_ 4
Hs _%fclcrem

q 2
=—mCca-r,;
Us om b

Us = a(%macrb)
Us = a Up 2.32
The spin magnetic moment can be derived using the electron’s volume as a solenoid which is typical to a cylinder
V= (21‘6)(7'[1'62)
1 1 pol
us = 1A = — (o D(mrf) = — (C2) (mrd) (2r,)
Ho Uo "2T¢

L B(AL)

#s:M_

1
Us =—BV,,; 2.33
Ho

Magnetic field and electron volume in Equation 2.33 will be discussed later in this paper
* Relation Between Spin Angular velocity and Spin Magnetic Moment.

The relation between the precession speed which is equal to the spin angular velocity of the electron and its
magnetic moment can be derived as

Us = (nrez) (@)(

c

)

27T,
_TeqcC
Hs = ——
__ ¢ qc
s Wy 2
2
_qc
Hs = 2005
2 _
qc“ = 2us wg 2.34

Energy formula can be derived from equation 2.34 as

2, —
c q—zﬂsws
2Uc wem
sz — Us Wg
q
2UusCc m cm
me2= 1 using (— =B)
Teq Teq
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U=mc? = 2u, B 2.35

2

mc
UsB = 2.36
2
* Spin Magnetic Moment from Coulomb’s Law
c? 1 g2
F=m==—2%L
Te 4TE, Ty
3 1
mcir, =m— = q*
Wg 4TE,
c? 1 1 5
—=— q 2.37
Wg cm 4TE,
Substituting equation 2.37 in equation 2.34 we obtain
1 1 1 5
Hs = 2q(c,nmoq )
1 q3
= — 2.38
Hs 8me, mc
Ho q°C
=—— 2.39
Hs 8T m
_ 4 (Ho 2.) = 4 (Ho LPcaTfe
HS—Zm 47rq ¢ T 2m\4r o lf
c
qa , Kol qcre q qcre
= —-— —_—) _B
Hs 2m ( Zre) 2ra~1lf, 2m wg
. q Bqcr, _ q (Fre) . q (mcz) . q U
HS—Zm Wy T 2m Wy T 2m Wy _mes
U
Us = ) 2.40

2m wg 2m

Where the potential energy of the electron against the magnetic force which is equivalent to an electrostatic force
by an equal and opposite charged particle at the electron’s center is (U, = F.r, = mc?).

* Relation Between L, ug, S, i

From the previous discussion, a relation between Bohr's angular momentum, Bohr's magneton, spin angular
momentum and spin magnetic moment can be derived staring with the potential energy derived from coulomb’s law

1 q
— = mc?
ATLE, T,
1 i,
Ame,  Am
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c?po q*
——2= = mc?
4T 71,

Cho 2
S =—qg° =mcr, 2.41
. q e

q Uo 2
s=9L (g¢
227‘[C(q )
— 4 Ho
2 2TC

2Us s

_ ,4Uo
o (ch

) (Us. wy) 2.42

The term (Z—ZZ ) in equation 2.42 can be found from S

2 2

1 q mc

4TE, C Wg

q* c?p, _ mc?

c 4m Wg

aHo _ 2m
2mc wsq

h

qlo — 27T
27C q h
Ws (Zm 27

L
qdlo — 2.43

2mc wslUp

Substituting equation 2.43 in equation 2.42 leads to

s=£
Up

S.ug = L.ug 2.44
* Electron and Phoson charge and Current

Since the electron is composed of ( fc) phosons, and it takes its shape due to a magnetic force acting on the
phosons as charge particles , then its charge is the division of the electron’s charge by the number of phosons f.
composing the electron.

Qpn = fi = 1.296689 x 10%° C. s 2.45

Usually waves do not show any charge behavior and do not interact with magnetic fields due to the continuous
varying small charge of the phosons, it gains its steady charge by holding a spinning energy when trapped and
slowed down where part or all its translational energy is stored as intrinsic spinning
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The current caused by one phoson’s rotating around the electron’s circumference is

Aph _ q ¢

i = =2
t fe 2mre
. Ac -1 . Cs
lL=q =a q measured in — 2.46
27T, S

The total current caused by the rotation of all phosons around the electron axis is
I =Ni where N=Ff. (s71
I = a~'f.q measured in Amperes 2.47

* Relation between Electrons and Phosons Momentums

The electrical attraction force acting on the electron by another equivalent positive charged particle positioned at its
center is just another equivalent expression of the magnetic force generated by the magnetic field of the electron, a
field generated by the phosons motion around the electron axis

=

Q
N
N

L =¢q.B.c ="==29.054N 2.48

ATTE, T, Te

Multiplying equation 2.48 by the electron radius gives the potential energy of the electron caused by being in the
field of the magnetic force
1 q

r.qBc = — = mc 2.49
ed 4TTEG Te

The force acting on a phoson by the equivalent charge or the magnetic field is

2
1 dpn4 Mpn€ h
7~ = (qpn-B.Cc = = — 2.50
ATTE, T, Te Te

Multiplying equation 2.50 by the electron radius gives the phoson’s potential energy caused by being under the
effect of the magnetic force and can be expressed as

1 d4pnd
ATLE, T,

= qpnBcr, = mypc? = h 2.51

Accordingly, we can derive formulas for the phosons’ angular momentum around the electron axis and its magnetic
moment as

S
Sph = Mpp CTp = 7 2.52
c
q Us
= — (mypcr,) = — 2.53
/flph om ( pht e ) £
S= fcSpn 2.54
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Us = fe Upn 2.55
3.0 Slowing Down the Phosons

If a phoson is slowed down from the speed of light at point A to speed ac at point B as shown in figure
3.1, its translational kinetic energy at point B is

2 2

1 a
E = - m azcz = —h P I Iy -
T 2 PR 2 X'+ -.M—Fb H H

The total kinetic energy of the phoson at point B is the
summation of

Erotar = Er + Es + Es(ph)

where (Espny) is the phoson’s intrinsic spin kinetic energy
around its own ( x’) axis and ( E; ) is its spin kinetic Figure 3.1
energy around the electron axis x.

Because phosons travel as a wave its speed of light is maintained in the helical path and its spin kinetic
energy around the electron axis x is fixed to (2) maintaining the relation (¢ = wr,), the energy

(Espny) is expected to be ( Esgpny = %(1 — a?)), accordingly the total energy is

2
ETz%h+§+%(1—a2)=h 3.1

The work done to slow down the phoson to (ac) assuming a full slow down to zero velocity in half
wavelength can be found as

v} =v{ + 2ad
a’c? =c% + Za% (1-a)
(a? —1) c2=2a%(1—a)

CZ
a=—(1+a) = 3.2

The force required to slowdown the phoson is

- 1+a) c?
F=ma=M=—(1+a)% (N.s) 3.3

The work required to slow down the phoson to speed ac is

(1+a)h ﬁ

W=fd=--""73

(1-a)= —;h(l —a?) (J.s) 3.4
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Considering the full electron, the force and work in equations 3.3 and 3.4 are

- ~ (1+a) c?
e L Ky O WP QL 35
A Py
2
W=-(1+a0)E(1-a)%=-"5(1-a® N 36

As expected, the work required to slow down the phoson to speed (oc) is equal to its intrinsic spin
kinetic energy, in other words the translational kinetic energy lost by the phoson is stored as spin
energy. If the phoson is slowed down to zero velocity at point ¢, we get

v =v; + 2ad

0 = cz+2a%

a= —;— (m.s?)
. . rnphc2 . h
F=ma = o - (N.s)
h A - h
W—F.d——l—c.7— . (J.s) 3.3

Thus, the spin kinetic energy of the phosons works as a potential energy which can be restored if the
phoson is allowed to accelerate to a higher speed.

The energy required by the electron to make a full slow down to rest where it will be just spinning
without translational energy is
__hfe mc?

W, = = — 3.4
e 2 2

4.0 Inductance, Stored Energy and Magnetic Flux of the Electron

The phosons’ helical path is equivalent to a coil of 7% number of turns, its volume as a coil is equal to a cylinder
volume of radius ( 7,) and length ( 2r, ) figure 4.1, the inductance of the electron is

A nrz
[ = Bed _ B(TTe) e 10-21H 41
L 27,

The magnetic flux can be found as

¢=L.I1=L(qfea™") 42
_ ( ugmré _f Mol 2

Q)_( 27, )I_(Zre)nre_BA

¢ = 1.509 x 10~ weber 43
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The stored magnetic field energy in the electron as a coil with inductance L is

1 1u 2 _ m c?
Us ZEL.IZ = EZ—TZ(RTe)(qu(X 1)2 = T 4.4

To confirm the results in equation 4.1 to 4.4, | will derive known formulas from them starting with Larmor formula

1 mc? _ 1po(mr) _o o .o
U, ==LI* = =-=2 a
S 2 4 2 27, q°fe

me? = p,(nr)a”*q* £

4.5
mCZ_ -2 2
= Ho(mre)a"q fe
h =2, a'r)a g% f, =Ll
=sH L aT r)a" q fe = Adq
2h 2mc mc m wg .
q= — = — = Figure 4.1
HoAc T Kol TeB B
_ 4
ws—;B

The second proof is to derive Coulomb’s law starting from equation 4.5

Ho(m 1) (@ q*f) = mc?

2 _ (mre) (@ 2q*f8) _ (mre)(@”?q?) _ (mre) D
€, C? €y A2 €o A" 2(2m 1)

mc

2_Gr@) _ 1 &

€o4T2T2  4TE, T,

mc

* Equivalency Between the Magnetic Field of a Solenoid, a Cyclotron, and an Electron

The cyclotron’s magnetic field, solenoid’s magnetic field and consequently the electron’s magnetic field formulas
are the equal, the following derivation is to verify this equality

Cyclotron magnetic field < solenoid magnetic field < Electron magnetic field

2 _ 1 ¢

4TTEG Te

mc

0 4TTT, CEy 4TT,

m _ Hoq
p (2m) = -

e

m —1py _ Moalafe
" (2raif,) = etk
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m _ pl.oI
q ° 21e
mc . ,Llo]
qre 27e
mc Uol
B="¢ 5 p=*t
qre 27

5.0 Behavior as a Solenoid and Similarity with a Current Carrying Wire

The magnetic force and its equivalent static electrical force can be used to derive a formula similar to the one

describing a force between two straight wires.

_ _ 1 ¢ _ mc
F=Bqc= ame, 12 T,
— 1 <
F = Ba(@ ) e

F = BlalA. = BI(2rr,)
ol
F = (‘Z‘—Te)(ane) I

F = BIL

Equation 5.1 can be rearranged as
2, Mol
F=m (—Zme)(Zre) I

F = m?BIL

= B(@ '4f) =i

fc)

5.1

5.2

5.3

5.4

Equations 5.1 and 5.3 are equal but we know that the magnetic field is the one in equation 5.1 and the electron length
is the one in equation 5.3, with the same radius in both, the accurate formula should be

= 7T( )(Zre)l

F = mpyl?

Equation 5.6 can be derived from the electrostatic force as

1 q> 1 a ?fZq?

ATE, T2 ATME, a"2f2r?

HoC? I?

am a"2f2r?

2 mc?

2 y—242 2
Amea=erS f

F= pu,l

5.5

5.6
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F= mp,l?

The following derivation is to show the relation of equivalency between the tangential force and the centrifugal
force using the current definition and the (k) factor which will be defined next section starting from the potential
energy

2 1 q? 1 4m2k? k2
mc- = —_— = = >
4TEQ Te 4mEy Te €0 fE Te
(2 _ C0fireme? _ fRreme? _ mref?
n T po €2 T Ho

Tpok? = mr, f?

Tuok?(4na ) =m reﬁ:z(4n2a_2)%

e

mc?

Tpel? = -

Inserting the angular velocity in equation 5.6 leads to

F = mu,(a™?q*f?)

_ Fi 5.1
F _ ’u qz 42 chz igure
0 41T
Ko 2 2
F=—w 5.7
an Vs d

After finding the tangential force shown in this section, we can express the three forces exerted on the electron as

Static force = induced tangential force = magnetic force = Centrifugal force

1 g2 mc?

— — — 2 — —
Fstatic ~ 4me F_ Ftang _T[:“ol - Fmag - CI-B-C -
oTe

5.8
Te

* Self-electrostatic energy and charge

While equation 5.1 and equation 5.3 seem to be just a mathematical description of a force between the electron and
its equivalent charge as two current carrying wires, the force in equation 5.6 is actual and it is the tangential force
produced by the induced electric field which curls the loop of rotation (figure 5.1).

The induced tangential electric field produces a tangential force where both are equivalent to an electric field and
force produced by an equal and opposite charged electron at the axes of the electron, the positive charge at the
center is not real but came from the equivalency with the magnetic force exerted by the magnetic field.
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The magnetic force, the tangential force and the electrostatic force are equal in magnitude, the first two are real
while the third one is just an equivalent.

The equivalent electrostatic charge and electric field make the electron gain a potential energy ( Up = mcz) which

is actually caused by the magnetic force, this potential energy is equal in magnitude to a torque produced by the
tangential force.

Thus, the total potential energies of the phosons composing the helical shaped electron is its self-electrostatic
energy and their total charges is its self-electrostatic charge

6.0 Electron’s Internal Current ( Phosons’ Flow)

The flow of phosons around the electron circumference is a current flow, one phoson current is equal to (a~1q )

C
in (A.s) or ( ?S) and the total electron current is (a~1f.q )

Elect ent
in (A). This current flow can be derived from SAPCT SHES PhasoncUment
oy, a4 | I\
us = (rys). 1 p— (m.7,.¢0) N
a o)
Tl = 5€ LW
=1 (a) (b)
2MTe Figure 4.1
_aqc
I ~
_9a _ 1
I = S = a q fe 6.1

As seen earlier the factor (2ma™1) is a key factor in describing the electron, examples are the equations
(ws =2ma™1f.), (A, =2rna"r,), (h =2ra1S) etc. similarly, the electron current can be expressed as
(I = 2ma~1K ) Where the constant k is equal to ( 3.150684 ) Amperes .

I =f,q= (a_lfc)q = 2712.810 = 2mr a™ 'K 6.2
The following discussion | will show the significance of this factor
* The current Factor K
Starting with equation 6.2 the internal current which is the phosons’ motion is

I =alqf. = 2mak

2ra~lqf, = 4mta~tk

quws = 2ml

q

I =—w 6.3
2T s
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qri = 27l
a~lqc = Qma~r)Il = 2.1 6.4

a tqc? = AJc = 2a "t psw (Using equation 2.34)

[=—2 W = 2z )
o ac/lcﬂs s c(ane)#S S
1
I == “—; 6.5
VA T‘e
-1 _ 1 u
2na”k = - r—;
e
— HUs N o 2a” s — 20" us
2m2a~trZ  Ac(mrey  Ac(aTlmrg A2
2 up
k =— 6.6
AC
Bohr magneton in equation 6.6 can be derived in terms of the factor (k) as
— 2 ac
Hp = (1) (4 5,)
1 1 _5 1 4
Hp = Tpqac = a “T.qac =-a Tqc
_ @ma 'r))qc  Acqc  Aiqc A2
Hp = 4Tt T o4m 41T A, a 4anc
AcN2 .
us =(GH*qf,  (Using (qf; = 2mk)) 6.7
= (2L (2nK)
Up = 4772
1
up =5 K A2 6.8

The spin magnetic moment of the electron in terms of the (k) factor can be derived as

Us = A. 1
C
Us = (T[rez)(ane)q
_TeCq
Hs =—
_Te Acfeq
Us = >
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6.9

6.10

_ TeAc (2km) . _ 2km
s =T 5 using (g = fc)
Hs = %0( K Azc
The constant K can be derived in terms of the electron radius and Compton wavelength as
I =2ma 1k
If, = kwg
c
If, = r—eK
[l _ K
c Te
I 1
T
y)
I==K
Te

The following derivation shows where the factor k can be seen clearly

h

2T o
h =2nL =2na” 1S
hkf. = 2ma~1Skf.

hfc _ Sk
2ma~ 1k k
me? _ Sfe
Ik
Using mc? = Sw, = SQra~1f.)
mc?
Sfc T 2ma1
mc? mc? . . . . :
= — ( Equation 6.12 is substituted in equation 6.11)
1 2ma~ 1k

[ =2ma~'k  (Dominators should be equal )
mc? = Swg = 2u,B = 2AIB

Sws _ SQma”lf)
24BI ~ 24BI

6.11

6.12

6.13
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Sfe 1

S o= k = 3.15068 6.14

Equation 6.14 can be analyzed as

h mc?r
Sf. = mcer.f, = Zreﬁ = ” £

mc?r,

= 2ABK = 2(¥5)mr2k

Ac Te

2

= mUylK 6.15

(5
comparing this equation with the force formula 5.7 derived in section 5 which is

mc?

= 7Tll012 6.16
Te

Dividing equation 6.17 by equation 6.15 we get equation 6.10 again

I=Kﬁ 6.17

Te

Equation 6.15 is double the energy required to slow down the phoson from the speed of light to zero speed.

mc? Ac
e (rpolK) >
mc? Ac Ac
; =(mcfc)?=F7 6.18

A relation between the magnetic flux, spin angular momentum and the current factor can be derived as
2
U =u,B =BAI = %

mc? _ hf,

¢p=——=--=BA
21 21
h mc 1 mc
—=2(—)(m‘62)(—) where (B =—)
1 qTe fe qTe
h 2mmcr, 2mmcr, mcr, 6.19
I qf, 2nK K '
h
S=K " 6.20

The orbital angular momentum can be derived from equation 6.19 as

h mcre

I K
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h __mcre

2na~1K K

h _ _ _

—=a Ymer) =a tm(a?r,)c = m(ac)n,

h

— =1 6.21
21

According to the above discussion, the known formula for magnetic force acting on a charged particle moving in a
magnetic field can be derived easily using the electron’s current definition and the constant K as

F = muyl?
F=mn( Z—:)(Zre)(Zna_lk) 6.22

F = (£ (2na~r,) (2mk)

F = (52) G 2nk) using ( 2k = qf; )
F=(52)@aCaf) = qcB o

Equation 6.23 describes the force when the electron has a length (A.) and current (al = 2wk = qf. ) butitis
equivalent to equation 6.22

7.0 Magnetic Field, Torque and Potential Energy

The magnitude of the magnetic field required by Compton wave to start generating an electron should by at least
(?) which is enough to bend the first phoson.

After the first phoson’s circular path is completed, it starts to be the source of external magnetic field for the next
phoson, then each added phoson joins the previous ones in producing the magnetic field and the process continues
until a full electron is generated, the external magnetic field is required to trigger the process only, after that the
magnetic field is fully generated by the phosons where all phosons produce what is considered external field for
each phoson which explains why an electron maintains it shape even away from the nucleus.

To confirm the solenoidal shape of the electron, we can calculate the magnetic field as

N .
B = Ho z l
Where (N=f,),(L=2r,) and (i=aq™')
B = (41 x 1077)(Z2)(qa ") = 6.049 x 10" T 7.1

But (N = f.) isincludedin the current suchthat (I = a~1qf. and i = a~1q) , accordingly the magnetic field
produced by one phoson is

Page 25 of 46



; 41T%10~7 a1
B = Hoi _ U7 @a”) 4895 x 10T 72
27, 27,

And the magnetic field produced by the full electron is

uel _ (4mx1077)(f. @)
2ry 27,

B = = 6.049 X 1011 T 7.3

The potential energy against the magnetic force which pulls the electron towards its axis can be derived in many
ways, but | will show only two, the first is

F = pu,ml?

U= u,ml?r,

U =2(nrd)(DES)

U=2usB 7.4
Another derivation to find the potential energy U in equation 7.4 is

q = IZm"e

c

F =B.q.c = BQ2nr,)(2n x ' K) = BQna~r,)(2nK)

F = BA,(2nK) = amg% - (ﬁ) (E) _ 2usB

2 Te Te
Fr, = 2uB
U=2uB 7.5
The derivation to find the value of energy in equation 7.5 and 7.4 is

U = 2AIB

U = 2(nr?)2ra~'K) (;”TC)

e

U=2Qra"r,)(nK) (%)

mc qfc; mc . .
U=2AmK-"-=22 7F "= using (k= L)
U= mc?
mc?
UsB = . 7.6
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The above derivation shows that the potential energy ( mc? = 2 ug B ) is against the magnetic force.

Figure 7.1 shows how the electron is precising, keeping in mind that the
precision velocity is the angular spinning velocity, precising is actually a result
of the phoson’s motion in the helical path which is a continuous change in the
orientation and inclination of the area enclosed by the rotating phoson and
consequently the direction of the magnetic moment or in other words it is the
rotation of the magnetic moment vector around the magnetic field vector passing
the electron center.

The magnetic moment and magnetic field are aligned when the phoson is just Figure 7.1
spinning without translational motion,

mc? . .
Up = > ( Maximum potential energy for the full electron )

Up = ( Maximum potential energy for one phoson )

The potential energy is a scaler quantity given as the dot product of the magnetic moment and the magnetic field
U, = lis. B = psBcosO

And the torque is a vector quantity given as the cross product of the magnetic
moment and the magnetic field

T=TU; X B = usBsinf

Figure 7.2 shows that the potential energy and torque are inversely
2
proportional, when (8 = 0) potential energy is (U, = %) and torque zero
2
while when (8 = 90°) torque is (t = %) and potential energy is zero.
Since the units of torque and energy are equivalent (joule = N.m) and based
on the previous discussions about the electron’s construction, composition Figure 7.2

and generation, we conclude that the relation between the potential energy
and torque is equivalent to a vector summation such that

)2
(s Beosd )? + (usBsing)? = ()2

mc?
2

U;-I-TZZ(

2
(u2B?)(cosB? + sinf?) = (%)2

7.7

usB = >

The above is applicable when the potential energy can do work only in the torque direction otherwise torque and
potential energy should be treated as completely separate and different parameters
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If torque is greater than potential energy the phoson is expected to reduce its spinning and magnetic field which
makes it escape and go back to its original wave form, this is expected to happen after a threshold point at an angle
( 6 =45°) where the potential energy and torque are equal. Accordingly, the threshold point is

2
mc
U,=1=

p 242

at (0 = 45°) 7.8

Figure 7.3 shows the phoson in three different locations. Point (a) is
where the phoson is just part of a wave with no relation to the electron.

At Point b the phoson velocity is reduce to ( ac ) and at point ¢ its velocity
is reduced to zero.

At point b the torque is equal to the translational kinetic energy and the
potential energy is equal to difference between the maximum value of
their summation minus the torque.

Figure 7.3

The formula for the full electron is

1 mc? h
K=-ma?*?=1=a?— =a’f,-
2 2 2
mc mc mc
U, =1 _ g2 = (1 — q2) 1
p 2 2 ( ) 2

Point ¢ is when the phoson velocity is reduced to zero where its full translational kinetic energy is stored as potential
energy and the torque is zero.

At point (b) and (c) the phoson is under the effect of two opposite and equal torques, one pushes it to make it leave
the electron and the other pushes in the opposite direction to align the magnetic momentum with the magnetic field.

8.0 De Broglie’s Theory and Wave -Particle Duality

De Broglie proposed that the electron in the hydrogen atom has a wave behavior with wavelength equals to Bohr
orbit length while in higher energy levels, the orbit circumference is a multiple of Bohr orbit length.

h
L =—=mvr, 8.1
2n

h
A=—= 27‘[7‘b
mv

h
2nr = n(2nry) = nA= n— 8.2

To check this assumption for the hydrogen atom where v = ac we get
h . .
21Ty, = po— which is equivalent ( x = vt)

h
acm

=vt = act
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f=af
The above can be expressed as
2
(2rry)(@®f,) = acor(ac = b — %)

a’fc

Where the wavelength is A = (27mr,) and the frequency ( f = a?f, ) is the number of rotations made by the
electron in one second.

It is obvious that this is a pure rotational motion description of the electron as a particle not as a wave and that’s
why it can be easily expressed in terms of angular momentum. This theory has many weaknesses, but | will mention
only the following example starting with De Broglie Wavelength

h
A=—

mv

h . . .
mv = 7 multiply both sides by the speed of light ¢
hc c

mev = — but > = f
mcv = hf
E = hf # mcv

The previous result contradicts with ( E = hf = mcz)

We can re- express these equations in a wave form as

(2nry) (a?f.) = ac

@2nry)(fe) = ac

Qrr)(a™ 1 f) =c 8.3
Where Ae =217, = a A, 8.4

f. = a”1f. 8.5

From equation 8.3 the electron’s spin tangential velocity can be derived as

(r)@2ra™ f) =c

Te. g =C
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Thus, it is equation 8.3 which describes the wave behavior of the electron while De Broglie’s formula describes its
rotational motion, the actual wavelength is

2T, = —
b acm
2nre _  h
a2 acm
a’h
21T, =
€ acm Figure 8.1
a’h
A =2mr, =
mac
Substitute v for ac we get
a’h
A =2nr,= — 8.6
mv

Figure 8.1 describes the electron as a wave, it shows only two phosons out of f. phosons, the distance between any
two successive phosons along the helical path is Compton wavelength ( length between point a and ¢ ), each
wavelength is composed of o' loops where the length of each loop is 27r. (length between point a and b).

From the electron wave equation 8.3 we can find the relation between its momentums

@)@ fo) =c

m.c?

h

c =2ma " lr,

h =2ma lr,mc

h _
—=qa 1S
2T

L=a"1S 8.7
9.0 Induced Electric Field and Induced Voltage

The flow of charged phosons generates a magnetic field, for each phosons the magnetic field produced by all other
phosons works as an external magnetic field, the change of magnetic flux of this field caused by the phosons’ helical
motion in the electron besides the motion of the full group produces an electrical field tangential to the circular orbits
and perpendicular to the magnetic field, the tangential field is equivalent to a static electric field by the assumed
positive charge at the center of the electron, accordingly, we have two electric fields to be investigated

* Tangential Induced Electric Field

Since the phosons’ motion at the speed of light is itself the current and the generator of the magnetic field, both the
induced electric field and the change in magnetic flux occurs because of the other. We can say in this case that the
magnetic flux is induced by the electric field and visa versa, | will refer to the electric field as induced for clarity. The
induced electric field can be derived as
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Wg 2TTTE

c=2=wr, =
B ST o,

Eina(2nr,) = 2B(nr?)ws = 2BAwg

Eina(2nr,) = 20w, = 20(2ra™1f,) 9.1
Er, = 20a”'f,
2 d

Eind o ZE@ 9.2
Where ( Eijpg = %BAa—lfc ), ( % :ag;tA =ABa—1fc ), and (0t = a—lfc)’ equation 9.2 can be
written as

2T, _ 2 i
¢ CE.0l = e’ 9.3

the force produced by this induced electric field is the tangential force found earlier in this paper which is
2 -1
F =qE = T—BAO( qf:
e
= 2 (Bl (2
F == (5@
F =muyl 9.4

* The Equivalent Radial Static Electric Field

The radial electrostatic electric field produced the equivalent electrostatic charge at the electron axis is

2

1
mc? =Fr, = T
4TTE, T
mc? 1
Er, = = 1z 9.5
q 4TTE, Te
1 q
E = - 9.6
4TE, T,

The tangential electric field is the actual one, but the equivalency with the radial field can be seen in equation 9.6

F= () (DS =2 )

Te ~ 2T, 7 2ma~1f,
c2

c?

E=B = Bc

TeWs

The equivalency between equation 9.1 and 9.6 can be used to derive the magnetic field of the electron as a solenoid
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L (2nr.) = 20:B(wrd)

4TTE, T,

1 q _ _
P = wsT,B = cB

_ Uo C _HoCq
B_4 (creZ)_( )( )_4nrez

B = UoCQq (4n?a—?) — Ko (a_lq}cc)(”a_l)
41 A2 Ac

Mol (ma™1) Mol
a2 r,) 27,

The two electric fields are related as

static electric filed = Induced electric field

Estatic =

* Electron Voltage

The electron has three types of voltages which are.

9.7

9.8

(1) The potential voltage difference in putting the phosons (or the full electron) in its location at a radial distance

1, from the electrostatic charge at the electron’s center

(2) The induced tangential electric field which was clear in deriving equation 9.2

Ving = 2 BAa™1f.

d
Vind = Eindre = ZEQ)
Vina = 2BAa™'f,

Vina = 2(5% )(T[re)(a_lfc)( )

-

S

8
Il

1
5 (7'[/,1012)7”6

N

mc

Vina = %(7‘[11012)7”6 =

9.9

9.10

9.11

9.12
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As a conclusion the induced electric field can be described by combining equations 9.10 and 9.12 as

d mc?
Vina = Einate = 2&@ = P 9.13
(3) The voltage across the electron as an inductor which can be derived as below
1
Ug=-LI? ="
2 4
LI2 = mc?
2
L = mc? _ m_c2
212 2qa~1f. 1
[ =mene _merer 7S
qa wsl q I Iq
s o 1 2 _ (i) meye_ ¢
L= e S = same” = (5 (q )(a_lfc) 9.14
nr BA
L= (—)( —) =—
LI=¢@
-1f _ -1
Lla” f, =0 a *f,
o1 09
Vi =L—=— 9.15
L ot ot

Comparing equation 9.15 with equation 9.13 we get

ol 09 mc?
Vi=L—=—=— 9.16
L at ~ at  2q
The following derivation is to prove that the voltage across the electron’s radius due to the assumed static charge
is equal to the voltage across the electron’s free space impedance using the equivalency between the static force,
the tangential force and the electron’s current definition formula

_mc2 1 q
V= q _4n€0re
me~2 _ 24*
( = (4n€0) 1z
1
VZ= ()2 = F 9.17
q 4ATIE
2 . mci i, 1 N Mol? I Amk*a”?
Ve=( q )" = AmE, (mpol?) = 4€,  4€2c? 4€yc?
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-1

__mc® _ mka . _ 1 . 2
V = P using (Z = e ) and multiply by (1)
€ 1
v=05 271 9.18
q 2

The voltage is equation 9.18 in terms of the electron’s inductance is

1 (2wl 1 _ _
v=1(225)1 =2 @ra ) L = 2L(@ D)

ol
V = ZLE 9.19

Equation 9.19 shows that the voltage across the free space impedance which is equal to the free space impedance
voltage is double the voltage across the electron as an inductor.

* Electron Equivalent Circuit

The voltage and current in the circular direction and in the longitudinal direction across the electron combined with
its impedance make the equivalent to a circuit that can be expressed as

Voltage = (impedance)(current)

2

mc Z
=-] 9.20

2q 4

mc? Z
= =] 9.21

q 2

E
Where ( Z = U Cc = p ) Z is the free space impedance and H is the magnetic field strength . Equations 9.17

and 9.18 are equal but the first represents the equivalent circuit in the circular direction (figure 9.1.a ) while the
second equation represents the electron’s equivalent circuit in the longitudinal direction (figure 9.1.b ) .

The free space impedance is related to the inductance of the electron as
2mre

Z =U,C = —C
Uo liomez

2
Z= Z(I’LOTETE )&

27, T

Lw 9.22
S

QN

Lwg Z
— 9.23
T 2

The power in the electron’s impedance is derived using the equivalency between radial and tangential forces
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U=mc?=Fr, = (mu,I?)r,

U — 1 -
P, = Pl (mpol?) rpa ™' f, = 2 Hol?r,2ma™f,)
1
F, =3 ol 1o wg
1 2. _Z% 2
PZ—ZMOIC—ZI 9.24

Using the tangential force formula, the voltage across the electron’s free space impedance can be derived
mc? = Fr,
mc? = (uI*m)r,
2 _

mc? = py,la"tqf.mr,

ol - 0 ol
mc? == 2ra'n)(f) =2 Acfoq = 2

I 9.25

To Verify that the voltage difference across the electron’s free space
impedance is (v = mTCZ) and is equal to radial potential voltage
difference by the static charge we derive the relation as

__2mr,

q= I

Cc
2cq = 1(4nr,)

I q

2c 4TTT,

Ic q

2¢%€y  ATEGT,

Figure 9.1

1 q

Lucl =
2 Ho o 4TTEY T

Z 1 q mc
V=-=I= _-= 9.26
2 ATIEG T q

The relation of equation 9.23 with rate of change of magnetic flux can be found as

1 q

ATIE T,
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1 q_1=ﬂoczq_1=B(Cz_q)=B(M)

4TIEG Te 41T 1, 21 27
mczl _ Busws
q T
mc? BAwg 0
= ==2na"1f. = 2@a~?
£ 5 Longl, = 2007,
f3J0]
V= 2—
at

To show that the induced voltage is double the rate of change of magnetic flux using equation 9.19 we find

me? _ 1, _ 1 _1 ”_0’)

2q 22 = g ol =1 (Zre (2r)c
mc?* _ 1 2y € _ 1 oy . 2mat
e = B(2mr; )nre = B(nrs)c —y
mc? _

2q = B(T[rez)a 1fc

_mc? _ -1 _ -1
V—T—ZB(A)CZ fc—2¢a fc
1
V=;®ws
V=2% 9.27

The following derivation is to show that the voltage across the electron’s free space impedance is double the voltage
across the electron as an inductor

C = W,

Ic = 2ma~f.r,I
2
wolc = 4(%)105—1];

lz1 =212 0.28
2 ot

The following derivation is to show that the voltage difference across the free space impedance is double the rate
of change of the magnetic flux

C = wg,

Uol -
Holc = 4(2_26)77@20( fe
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tolc = 4BA a™1f,
%ZI = 2% 9.29

Comparing equation 9.25 with equation 9.23 we get

a1 99 _ mc?
at  at  2q

9.30

All the previous derivations can be summerized as ( Induced voltage = static voltage = 2 x voltage across the electron
as an inductor )

2

d 1 q mc
i =2—0 = = = 2.31
de dt @ Vstatlc 4TTE, T, q 3
d ol mc?
Vi=—@Q0=L—= 2.32
L™ at ? at  2q
VA
Ving = 51 9.33
VA
VL o Z] 9.34

10.0 Energy Density and Pointing Vector of the Electron’s Electromagnetic fields.
* Energy Density

The electron is just a slowed down wave which kept most of its wave properties. One of the wave properties is the
relation between the electric field and the magnetic field, this can be seen in the force formula

F=Bcgq

E=Z=Bc
q

1 q _
Where E = — = 1.813x 1020 NC™* 10.1

4TE, T4
E

B = - = 6.049 x10"' T 10.2

Usually if a coil moves in an external magnetic field it induces current, voltage and
electric field. In the electron case, motion of the phosons is the current which
generates a magnetic field and the change in magnetic flux with time caused by
rotation induces an electric field, the phosons motion resembles current flow with
induced voltage.

Figure 10.1

The magnetic field through the helical electron induces an electrical field tangential
to the orbit of rotation ( curling the loop), the electric field at the electron circumference is constant in magnitude
but changing in direction with the rotating phosons keeping its direction always perpendicular to the magnetic field.
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The electromagnetic energy density of the electromagnetic fields of the electron is derived as

mc? 1 g2
F = = —2
Te 4mMey 1§
2 2
HoC? q
mc? =2 =
4T T,

2 41T Tem

Ko
4T rem
q =
Ko
F = Bcq
mc? 4mr,m
= Bc €
Te HUo
m2c* 4mr,m
© = po(fLy
Te Ko

4
me? = (=2)B2r2
Ho

U.. = B* mc? _ mc?
em —  — 2 - 3
Uo 2(mry)(27e) 4mr,

10.3

BZ
The electromagnetic energy density is given in equation 10.3 ( Uen = ”— ) but | will derive it also from the right
(]

side of the equation

mcws _ mc(2na”f)q (mc)a‘quc_BiN
- 27, 27,

U = =
em A r? amri q qre

UoIN ,IN
Uem = . )

27, 27,
U = Mo PNE ol 10.4
em = 4yz T ar? '
1 usI? 1
Uem = — o 2 —B?
Mo 4T¢ Ko
Uerp =2.912x 1020 J.m™® 10.5

Where (i=a"1q), (I =Ni=f.i= a 'qf,) and N = f,. The electromagnetic energy density in terms
of the electric field is

Page 38 of 46



U _B_z_i(ﬂtz)lz) _ Mo P aP@Pf 1 a?q*f?
€M uy po \ 412 472 0 472 Eoc?  4r?
U =2 a?q’f _ 1 _a?qf _ 1 4
em  4e, wird 4e, (4m2a~2f2)rk  16m2e, 1l
2

1 q 2
Uem = € ( —) = €, E 10.6
em 0 \4me, 12 0

The magnetic and electric fields energy densities are
Ue = - €, E2 =~(8.854x 10712)(1.813 x 102°)2

U
U, = =% =1456 x10%°].m™3 10.7
2

_1B* 11 1142
Un = 2 e —2M0(6.048><10 )

U
Upn = ;”” = 1.456 x 10*].m™3 10.8
The relation between the electromagnetic energy and energy density is derived as

F =mpol? = 19 (2r) EH D)

27,

2
F = 47rrez(i—) = 4nr2U,,, 10.9
0

Where (U, ) is the electromagnetic energy density in J.m= , Using the electron’s volume as a solenoid which is
(Vor = (27‘6)(77.'7'62 )) we get

F = 4nr2U,,

F =2Q2nd)

U, =Fr, = mc? = 2 V,,U,,, (Potential energy at the electron circumference)
mc?\ 1
Uern —( . ) o 10.10

2

Equation 10.10 shows that an electromagnetic energy ( e ) is distributed in the electron’s cylindrical volume.

Half this energy is electrical, and the other half is stored in the electron magnetic field as an inductor which is
1,2
Us 2 L1 _1 Ho(mrE)I? Hol?

Un = V_ol - (21p) (w1 ) 2 (21e) (21e)(r2) - 8rZ 10.11

m

1 1 1 1
_ _(“_0) (“_0) =—B2 = 1456 x 102°].m™
2Ug \ 27, 27, 2 uo
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* Pointing Vector and Power

The pointing vector which is the transported power in the front area of the electron is

I I 1
Spv= IExBI—( )(”"C )(“L)z—Bzc 10.12
Ho 2T 21 Ho
— — EB — 37 -2
o

Equation 10.12 can be written as
B ZI

10.14

Spy = — ==

Ko 2T

* Power and Energy
The power of the electron’s free space impedance as part of the electron’s equivalent circuit is

1 1
P,==Z1*>==p,l*c 10.15
2 2
1 I 1
PZ __(IJ'O )C —_FC
2 T 2T
2 10.16

1 Fc Fc
— =—=Fr,=mc
2ra~1f, Ws

U, =Pt =

It is obvious that equations 10.15 and 10.16 are describing the potential energy of the electron which is the
summation of energies of each phoson resulting from being in its orbit under the effect of the magnetic force.

mclws =Fc

_me? 1.1 5 0 _ 2,,~1
P, = ; _ZnFc_anC ws =mcea” " f, 10.17
- au
Where (mc2a~1f, = s
The power of the free space impedance also can be found to be
1.2
P, = 2wst ) I1? (Using Z = 22ty
wgL
P, = (TS)I2 10.18

The stored energy can be derived as

=Fr, = (7‘[[1012)7‘6

mc? UeMTE | 12
2 ( 27, )I
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mc? 1
— = EL I? 10.19

The power transported by the electron electromagnetic wave is

1
Pt = SppA = “—OBZC(nreZ)

1 pdr? 2 (uomI?)c  Fc  Fwgre
P =— cnry ) =—/m———=—=—"—
emt = ), 4r? () 4 4 4
2
mc
Pont = & s 10.20

The relation between the transported power and the stored energy is

2
mc 1 1 2
Pemt — 4 wg = ZFre“)s - Z(T[#OI )re(‘)s

1 Ugmre 1
Pemnt = E(;Te) IPws = (ELIZ)(‘)S

Pome = Uswg 10.21
The relation between the transported power and the electron’s free space impedance power is

Pemmt mc?wgs 2w T
== = S— == 10.22
P, 4 mcewg 2

Or it can be derived as

_i 2 _ L 2y — Ic mry
Pemt—ﬂoB cA—B( )c(nre) B—-=

27,
Uol IcTr, (1 2 3
Peme =52 “2 =2(2212) =P 1023
emt = or, 2 2\ 2 2°2
T ( wslL 1
P = E(%) I? = Ewsle 10.24

According to the above equations the pointing vector can be expressed as

mCZ w
Pemt 4 s
S == 10.25
pv area T[T'ez
T 1 2
S _(5)(521)_212 026
v 2 - 2 ¢
p T, 41"6
1 2
—(USLI 1
S =2 = w L I 10.27
pv nr? 2mr2 S
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Spv = — Uem 10.28

* EM Pressure

The pressure of the electron’s electromagnetic wave on the electron’s
front area can be derived as

E==<
q

F2

_ F* € 2 274
U—quz—qzuonl

Figure 10.2

U = (€oko) (o] 2)(7;—122)

mI?
U=F o 10.29
I
The term (CZ_qZ) in equation 10.29 can be found to be
— -1
Ae = 2ma™ ",
a’2% = a?(4n?a ?r}) = 4n’r?
a??
4dur} = —=
VA
1 CZ qZ 1 C2q2
Amrt = —=—=+=== 10.30
e a2 C2 q* TI?
Substituting equation 8.30 in equation 8.29 we obtain
F 1 F 1
p =21 _= 10.31
P" 4 mr’ 4 area
Also, the electron electromagnetic fields wave pressure can be related to the pointing vector as
U
Pmom — emt
c
P = F _ 1 0Pnom _ 1 0Ueme _ 1Pemt
P "4 A4 ot  cA ot ¢ A
P, ==S
pr = = Spv 10.32

OUemt
at
power and ( P, ) is the wave pressure. The wave pressure also can be found using the definition of the transported

power

Where ( Bom ) is the wave momentum, ( A ) is the area, ( = P, ) is the electromagnetic transported
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aUemt

— 2
Pemne = = ( Z1%)
P T A ot p— (4 UoCl?) Using (F = mu,I7), to get
__1 (m 2) _F 1
For = cnr? (4 Hocl® ) = 4 mr? 10.33

* Relation Between Electromagnetic and Non-Electromagnetic Parameters

The purpose of this section is show the relation between electron’s parameters and to show that some
electromagnetic parameters can be expressed by purely non-electromagnetic parameters, | will start the derivation
with Ohms law

1 2 c2 2
mc? = 4 _ B T
4TE, T 4T T,
2
cq
mr,c = £
41
qZ
S = EZ (S is spin angular momentum) 10.34
_ 9’z 2z Ta ch 7'[12
S = -2f2 )
AT “TmaTAfg
2TP. 4P
§=—%=—2% 10.35
wS wS
T 1
Pemt == P, = 75w} 10.36
2 4
1 1 1
Pemt =3 (Elw_f) ws = > Ky 10.37

Where ( 1) is the moment in inertia and ( K, ) is the electron’s spin kinetic energy. Rearranging equation 10.36
gives

Sw? = 4P, = 4(nr?) S

1 2
Spy = e mr,cws
1 3
Spy = 7 Mw; 10.38

1
27P, 2n (5Z1%) gy I?c 2r,mlc
S = z 2 _ Tty — (/J'ol)( e ) 10.39

2 2 - 2 2
wg wg wg 27, wg

s=p (Zrenc (a f.q) ) B ra~ry)(cf.q)

2
N wS
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Ac(cfeq) — B(c%q)

S=B o o
B(2
S = (LZO)S) ( Using equation 2.34) 10.40
Ws
Sws = 2uB = mc?
1 2 1 2 .
Ela)s =-mct = usB (Using (S =lwy)) 10.41

The upper right term in equation 10.40 is

2uswsB = 21(mrd) wg (g_::) = (mpol*)r, w5 = Frowg
2uswsB = mclwg = 4P,

1
Peme = 5 swsB 10.42

11.0 Conclusions

Since most of the ideas in this paper are new, summarizing the conclusions will be about 40% of the full paper
length or at least 20 pages, accordingly only major conclusions and notes will be mentioned here, new equations
will be shown in blue color, for full conclusions the reader should go to paper body,

Major conclusions and notes

1)

2)

3)

4)

5)

If the frequency of a wave is Compton frequency or its multiples, it can generate electrons because waves
and electrons are quantized into the same tiny elementary particles which | named phosons where the
Compton wave photon and the electron contain the same number of these phosons.

Each phoson has a mass [mph = % (kg.s)] and an energy equals to h (J.s) .

The key relation between the electron and Compton wave other than its wavelength and frequency is
(ws = 2ma~1f.) which relates the wave’s phase frequency to the electron’s spin velocity.

The forces acting on the electron are the magnetic force, the induced tangential force, the centrifugal force,
and their equivalent static force by an assumed positive charged electron at the electron axis.

The tangential force produced by the induced electric field is ( F = muyI?) which is equal to the magnetic
force and equivalent to the static force.

Compton wave takes a compressed helical shape when it is slowed down to form the electron, the helical

shape of the electron is typical to a cylinder shape having a radius (7, ) and a length ( 2r, ).The electron
length is inversely proportional to its speed.
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6)

7)

8)

9)

Slowing down the wave makes the phosons store its reduced translational kinetic energy as a potential
intrinsic spinning kinetic energy which makes it gain a steady charge that can interact with other charged
particles and magnetic fields ( charge and spin are conjoined twins).

The electron having its phosons flow as current is equivalent to a current carrying helical conductor which
has a magnetic field and flux, inductance, volage, electric field etc. and all are discussed in the paper body.

The magnetic field produced by the phosons motion generates a magnetic force, induced electric field and
induced voltage which are equivalent to static electric field, force, and voltage produced by an assumed
positive charged electron located at the electron’s axis where the actual meaning of the self-electrostatic
charge and energy can be obtained, the self-electrostatic energy is the total potential energies of the
phosons against the magnetic force which keeps the electron’s helical shape and the self-electrostatic
charge is the total charge of all the phosons forming the electron.

The tangential induced electric field and the magnetic field give the electron its electromagnetic properties
as an electron and a wave, its pure electromagnetic wave properties can be restored if it is accelerated to
the speed of light.

10) The accurate formula to describe the electron’s wave — particle duality is {(2n7,)(a"1f.) = ¢}, the one

derived by De Broglie is a description of its rotational motion.

11) I am currently doing three researches in three related topics which will give the full idea about my theories

and will be accomplished in the near future which are :

a- A similar model for the proton ( proton is typical to the electron but with minor differences which
came from its positive charge and location in the nucleus)

b- A model to describe the waves behavior as particles

c- Areview and restudy of special relativity considering the impact of my theories.
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12.0 - List of new parameters

Electron Magnetic Field B 6.048776 X 10" T
Phoson Magnetic Field Bpn = Bf¢? 4.895456 X 10°T
Phoson Mass myp, 7.372497 X 10°'Kg
Electron Spin Angular Velocity Ws 1.063871 X 10%rad.s™
Electron Magnetic Flux ] 1.508971 X 10" Wb
Electron Inductance Li, 5.562391 X 10" H
Electron Spin Magnetic Moment U 6.76757 X 10% J.T
Electron Spin Angular Momentum S 7.695582 X 10 Kg.m?.s™
Electric Field Energy Density Ue 1.455778 X 10 J.m?®
Magnetic Field Energy Density Un 1.455778 X 10%® J.m™®
Electromagnetic Energy Density Uem 2.911556 X 10% J.m?3
Pointing Vector Spv 8.7286255 X 10 W.m
Electron Volume Vol 1.405967 X 10 m3
Electron Internal Current I 2712.810341 A
Phoson Current i 2.195559 X 10" A.s
Phoson Charge qpn = afc? 1.296689 X 10 C.s
Induced Electric Field E 1.813377 X 10®°N.q™
Force F 29.053509 N
Electromagnetic Transported Power P 2,177,505,762 W
Electron Free Space Impedance Power P, 1,386,243,223 W
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