THEORY OF ELECTRON

WU SHENG-PING

ABSTRACT. This article tries to unified the four basic forces by Maxwell e-
quations, the only experimental theory. Self-consistent Lorentz equation is
proposed, and is solved to electrons and the structures of particles and atomic
nucleus. The static properties and decay are reasoned, all meet experimental
data. The equation of general relativity sheerly with electromagnetic field is
discussed as the base of this theory. In the end the conformation elementarily
between this theory and QED and weak theory is discussed.
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1. BOUND DIMENSIONS

A rebuilding of units and physical dimensions is needed. Time s is fundamental.
We can define:

The unit of time: s (second)

The unit of length: ¢s (c is the velocity of light)

Date: Nov 11, 2023.
Key words and phrases. Maxwell equations; Decay; Electron function; Recursive re-
substitution.
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The unit of energy: %i/s (h is Plank constant)
The unit dielectric constant e is

T o/
[EN[L}  he
The unit of magnetic permeability u is
_ BT A
W= lorm ~ dar
The unit of @ (charge) is defined as

then
Q] = Vh
Vh = (1.0546 x 10734)1/2¢
C is charge’s SI unit Coulomb.
For convenience, new base units by unit-free constants are defined,

c=1,h=1,[Q =Vh=1

then the units are reduced.
Define
UnitiveElectrical Charge : o = Vh

0 =1.027 x 10717C ~ 64e
e=e/o=1.5602x107% ~ 1/64
It’s defined that
B:=m/e=1, m = |k.|
Then all units are power ™. This unit system is called bound dimension or bound
unit. We always take the definition latter in this article
s=1

We always take them as a standard unit.

2. INNER FIELD OF ELECTRON

A-potential of electron is itself wave function of matter, and of course the wave
function of A-potential
(2.1) 2loAY = iA;,0" A" 2 + ce. = pj”

8U'Au:07 [A]:B

It’s with definition ‘
= (B,p),a" = (L) : "7
) (VA) (4i) = (V,-A)
( ) (at?awuaa:zva:cg)

by

(A

J": (61) (8757 aﬂclv 783027 78363)
1 0 0 0
o -1 0 o0
JiT 10 0 -1 0
0 O 0 -1
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The mass and charge have the same movement.

4o
#:eT

3. GENERAL ELECTROMAGNETIC FIELD

Define
(' ") = (z,t — 1)
It’s found
02— 0} =05, = V"
The following is the probabilistic electromagnetic energy of field A:
1
(3.1) e=3 < A,|07 - V3AY >
under Lorentz gauge. The Hilbert bracket means 4-d integral. This term is the
same of the static gravitational mass.

4. SOLUTION OF ELECTRON

The solution by recursive re-substitution (RRS) for the two sides of the equation
is proposed. For the equation
P'B=PB
Its algorithm is that
P'(Z By +Bpy) =P Z By,
k<n k<n
A function is initially set and is corrected by RRS of the equation 2.1. Here is the
start state
Aj = Aem ™ 9,0"A; =0
The fields’ correction A,, with n degrees of A; is called the n degrees correction.
Firstly
V20 = —k%
is solved. Exactly, it’s solved in spherical coordinate
1
d,)?

1
k2= V2= —9,(r20,
v r28 (r°or) + r2sin?0 "

1 .
mag (Sln 089) +

Its solution is ;
Qi = Qg = kit (k1) Yim (8, 0)e™**
O = krame "* = khy(kr)Yim (0, p)e "
wi, = kj1(kr)Y11(0, p)e™ ™

After normalization it’s in effect

b ei”’ = cosr,sinr
T T
And )
in(k T T L ‘
Sln( 7") _ N/ dQD/ db -sinf - ezk»rfzkr cos 6
k?‘ 0 0

wi(r) =< p(W)d(w — 1)e™T >,
o(t) :== lim eMdk, T:= -

—Uu
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04

03

02

01

F1GURE 1. The function of j;

Define

2mdpg(t) :== lim L P —

- + cc.
u—oo J_ ZﬂJF +t

This means
"
FE ) = 500
§5(t)et** integrable but not absolutely integrable. The Fourier transforms of abso-
lutely integrable functions are distinct.

< a(t) >=1

1
< (5k15(/€t) >y= % < 55(15) >
Define
Falt) = e g (1)
It’s called Smoothly Truncated Function (STF). The cosmos is finite. It’s equiva-
lent to double-sides Laplace-transform that’s one to one mapping when T — 07,

especially for some non-integrable functions. 87 is attached with a unit (cause of
B =1) freely to find a normal function.

The term T3 is composed with concordantly truncated functions and Tz—g is finite.
< Sa(t)e ™ >y= F(55(t)) = e # Il
95(t) * 5(t) = d2(t)

The S has the effect of compressing spectrum,

< gt — C) >= k< ds(t — %) >y

< et a(t — 2) >i= k < e*Vto, 5 (k(t — %)) >i=< e"g(t — %) > [k, k>0

By the theory of (complex) analytic function

< 5,35(10 —k)e™t >, e~ BT It it B=1

- 1
C2mk2Bt
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After transfer the function to fractions of one degree expand it on a circle inclosing
the singularities and calculate analytically. For the previous formula, the circle is
defined by |w/k| = a.

1 1
<VP=>p=—dm, V?=|4=0
r r

o(t—r)

4rr
5. ELECTRONS

It’s the start electron function for the RRS of the equation 2.1:
AY =idl0"wi(x,t), I=1

K3

Some states are defined as the core of the electron, such are the start functions
A;(x,t) for the RRS of the equation 2.1 to get the whole electron function of A-
potential: A =¢e
erJ*r : wm(@,t), el_ : Wm(iﬁpv *t)

€l+ . Wm(_gavt)a er_ : wm(<p7 _t)
6:_ - el+ : (.’E,y,Z) — (xv -y, _Z)
The electron function is normalized with charge as
e =< A"[idy|A, >3 /2 + cc.
It’s also a normalization on A;,
< Af/l‘AlH/l >3=1

The MDM (Magnetic Dipole Moment) of electron is calculated as the second
degree proximation
pe =< Ay| — 0,0¢|A” > /2 + cc.
e
T 2m
The spin is
S, =1/2
The correction in RRS of the equation 2.1 is calculated as
A A= (Af -'iﬁAi/2 +cc) xu
1—-0(A; — Af)/2xu
The function of e;" is decoupled with e;"
< (&) (e > /2 +ce. =0

The following is the increment of the energy ¢ on the coupling of e;, ¢;, mainly
between Ao

ge=— < ()" (9)|(e] )y > /2 + ce.
~ 902 — _ 1
4.12804 x 10—20g
The following is the increment of the energy ¢ on the coupling of e, e, mainly

™YY r
between Ay

o =— < (e, u()(€)” > /24 ce.

6 1
_Zeb =
2 2.78685 x 10~12g

Q




6 WU SHENG-PING

The reflection of coordinates causes the reverse of variable ¢, especially the integral
direction.
The following are stable naked particles:

particle  electron  photon neutino
notation el Vr Uy
structure er (ef +e7) (ef +e)

6. SYSTEM AND TSS OF ELECTRONS
The following is the isolated system of particle x

A:@*ew*4ZeC=(I>*x

e.:==xe,te, d:=(rl)
There are transforms for the initial wave
D xepe - h(—t) * —ee := (P * epe - h(—t))(—x, —1) x e,
Dk eye - h(—t) x ke := (P * ege - h(—1))" x e,
These four split tracks of SO, divided by Lorentz Transform, is with the same dense

of matter, hence they have the same scenic painting (independent of phase factor).
In calculation, the difference between the initial and final state is considered,

H(—t) := h(—t)t
AP =< D xey. - H(—t) % eC\P|<I> * €xc - h(—t) * ec >
D, e, is (complex) probability of matter, the single particle, on the logically-

separable whole spaces I4 : A — I4

P(A— B):=) (x— A)(z - B)P(z)P(B)

P(A):=P(Ia— A)/P(1a), <|Pxel)|>=1=<P(xel)|Plxel)>,
Particle is hung (i.e. convolution) on the wave branches of the number. They are
normalized with dependency,

<egler >3=1, < PP >3=1, <egle, >=1, <P|P>=1
and particle number
<eclee >5=1, <ecle.>=1
<egekeolege e, >3=1, < egekecleg ke, >=1
This A-potential is called EM field. A whole particle appears average one time in
space, also appears one time in time-space. So that the truncated and normalized
function is like
Qg/ < QB,Qg >1/2
And make the truncated functions similar because their Fourier transforms are
absolutely integrable, to set them concordant (4.1).
Make the action of EM energy to find the law of physics. For the isolated
particle x,
(< a”|0*Oyu|xy > J44cc) =0
Transient steady state (T'SS) is monochromatic,
0"0,e, =0
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e, here is called a light state (LS).
By calculation the normalization of the number of isolated particle x in proba-
bility
(6.1) L=< ege x e |ese * €y >
ke = ngy My =< €gelCze >

The number of electron (i.e. branch) is verified as
< A/ NP * ey * e’jh/ﬁcq) * ege k €oy >=1

Its mechanical or probabilistic physical subjected by number is calculated so, such
as static charge and momentum, angular momentum. Probabilistically, the mo-

mentum is
VN,
(6.2) DPve =< A/ Ne@y % €0 % €| —
m

for each electron. The sign between charge and Mass is negative for electron.
Its wave-function of e-current is explained as

10 - By, * ey x 106 > /24 ce.

(6.3) pd =< @ x ey k eh|i0 - @ x ey * i0re, > /2 + ce.

The electromagnetic physical related to e-field such as MDM, interactive potential,
etc. is calculated so.
There is by calculation

1 1 . R
< A”|§3“8M|AV > /24 cc. = 3 < p(JVAR) su|pd, A, > /2 4+ ce.

7. MUON

W oteu x (e —xel +xe)f), e, = ex(ky = —38)

i is approximately with mass 3m/e = 3 x 64m [3.2][1] (The data in bracket is
experimental by the referenced lab), spin S, (electron spin), MDM ppm/k,. In
the four transforms, only conjugation ”*” changes the angular-momentum.

The first one of the four split tracks means our world (light cone), with positive
direction of wave front, or the matter is transported in reversed direction, such
will change the classical mechanics, and only the reflection of time-space can set it
normal.

Herewith the normalization of particle number is consistent to the variation of
EM energy in one derivation way (12.1).

The main channel of decay is

o= e +up
epxe, +eyx(—xe +xel) e, x(e) +xvp) = dxre +¢ kv,
Its main life is
eu =< ey x (e, le, * (i0:)(e) ) > /2 + cc.
_ Bete, B 1
ky 2.2015 x 10—6s

Best use the measure m = 1 that’s the best normalization. It’s used for the con-
servations of momentum and angular-momentum in mass-center frame.

[2.1970 x 107 %]
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FIGURE 2. neutrino radiation

8. PION

The pion is perhaps an atom,
T (e +e,e)
Decay Channels:
T —e. +v, e.— 7(2;L+I/T
The mean life approximately is
1
2.3 x 107 8¢

The precise result is calculated with successive decays.

—e%e, /2 = [(2.603 x 107 85][1]

9. PION NEUTRAL
The pion neutral is perhaps
™ (ef +ef e +er)

It’s the main decay mode as

770 — Vr + Vi
The loss of interaction is
1
2 _ —17
726 Ee = m [84 X 10 SH]J
10. PROTON

The proton may be like
pT e x (e, +3e —x2e), ep = ey(ky = 2903)

The mass is 29 x 64m [29][1] that’s very close to the real mass.

calculated as 3uy, spin is S.. The proton thus designed is eternal.

The MDM is

Decay is a discrete Malcov process. Figure out its transitional map to find its

feasibility. Its life are calculated like (13.1).
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11. NEUTRON
Neutron is the atom of a proton and a muon
n=(p*,u7)
The muon take the first track, with the decay process
Dxey, (e, —xe, +xef) = Pxey,x (e, +x) = dxe, +¢ xu,

Calculate the variation of the action of open system, the conservative amount: the
inner EM energy adding the kinetic energy of muon,

1 V2P — Bae
m,, my,r

)

(11.1) i + 5

Two of the terms of EM energy are neglected.

P = Ne—T/Toe—’iElt

E,=Eg- Be
my
a’m
Ep=— 5 = —13.6eV
It’s approximately the decay life of muon in the track that
EBE 1
Ep = — ey =
" m, " 1019s

The factor E; comes from the normalization on time axis.

12. Atomic NUCLEUS

We can find the equation for the fields of Z’ ones of proton: ®;, and the fields
of n ones of muon: ¢; = ¢z,

@zzj% ¢=Z¢i

pu =@y * (p/p)
The gross even EM energy is conservative by system. The interactive EM potential
belongs to mechanical energy, needs the output of self-EM-energy of agents.

1 1% 1 1%
=% < 50" Oyl > 24> < |50 BV\Z% > /2 + cc.
7 Iz i#p
The variation acts on the abstract function that doesn’t include its self-variable.
Make this action to find the TSS

0"0,®;, =0
< (PZ‘(I)J >= 6ij
Naked muon and proton are coupling indeed. It’s to magnify the —k, to k, legally,

because the argument exists with this (Lorentz) covariance. Use the argument of
' (it,x) = D(t, x):

1 1
(12.1) (iafcb — ik, 0r® + 5v2<1> +12(Z' +1)® — 12n¢)|i—0 = 0

1 1
(5000 — ikydh + 5 V76 — 122/ +12(n — 1)¢) =0 = 0
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It’s important to discriminate whether variation is on function or on variable. Make
combination of the both functions

¢ =(®+¢n)l=o

(Z'+1)—nZ'=-n/n+(n—-1)=N

(Z' —n+2) £\ (Z' —n+2)2+4Z'n

n= 27/
1

(12.2) N(Z',n) = 5(Z'+n— V(Z' +n)2+4(Z' —n) + 4)

N _Z'—n

ST X T,
then

1
—(E?/2 + Eky)¢ + §v2< +12N¢ =0

hence

E?+ Ek, — 12N =0

1
E =~ (ky + /K3 + 48N)

For N=x=1/3
E~x—k,+A, A=452MeV

The groups of muon or proton are with waves of the third layer

®; = e " Qpim

12.1. Decay Energy. The life-involved energy of proton or muon under the solved
wave @ is averaged as

e =< ®; x (p, )" Jo|®i * (p, )1 > /4 + ce.

1 2
=(3/58 — —, 1/6+ —)e3
|E| |l
The difference of €3/|E]| is

1

~N———  AE=A
3.23 x 10—145

Ea

The decay
14C — 14N + pc

is with zero energy decrease unless the neglected weak crossings are considered.
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12.2. -stable and Neutron Hide. In the solutions when a proton combine with
a muon the both have the same wave function:

(I);L - ¢u
then this terms will quit from the interactional terms of the previous equations
(Z",mnr) - (Z; - 17nr - 1)

This will change the flag energy E. If a S-decay can’t happen then a dismiss of
this neutron hide will help before the timeless departure. The ratio 2:1=2":n
between interactive protons and muons is critic (sign) point of gross energy. z is
the number of departed muons. So that if

—N(Z' - z,n) < =N(Z' + max(z) + z,n + max(z) + z)
the S-decay will not happen likely. The number and charge of particles conserve.
The n + z is the charge of the right (final) particles.

Z+/{—h—z< Z+kKk—nh

, 8h := 3k? + 8k — 16
3(Z+k)—z ~ 3(Z+k)+2max(z) + 22 AR

(12.3)

It’s found for a critic point
kr~—-8: h~14
(between seven and eight) and
Z ~29

By the following result 12.4, conditions x = 1/3 and max(z) = 0 are specific for
this critical point, for the other Z or x, the both of which are incompatible.
The condition 12.3 is solved to

2(z + max(z))z < 2max(2)(Z + k) — (2max(z) + 2)h

hence as

1 1
(12.4) 1 <X < 30 2 <max(z) = ((Z + k) — 1.5h)/2
the reaction is very weak.
Near the stable y, it’s the Average Binding Mass Per Nucleon according to

charge number that
M(Z) = X - (=B — ky)

2.0

X=(Z =29+ (2> M) 555577 %)

The EM energy is the same of the static gravitational mass. For a proton,
1
m, =< @, *p|§8u(9“|<1>,, xp >k

The wave’s motive mass is found the flag energy. Mass is detected by energy change
in movement.

M, =-FE



12 WU SHENG-PING

=
o

(= T T - - -}

ERN

13
17
21
25
29
33
37
41
45
49
53
57
61
65
[TE
73
77
a1
85
20
a3
a7

FIGURE 3. Average Binding Mass: M (0) — M(2)

13. BAsiCc RESULTS FOR INTERACTION

For decay
(13.1) W(t)=Te "
(13.2) D =< A, |pJo|A” > |10 /4 + ce.

/ WEdt=1 T =1
0

/Oo Wt)dt/r =1 T =1
0

Jo is referenced to 6.3. T' is interactive potential. The interactive by magnetic field
makes no work.
The distribution shape of decay can be explain as

Apge TH27ket 0 <t < A

It’s the real wave of the particle  near the initial time and is expanded in that

time span
D I
Tk —k, —il/2

Variation principle of classical mechanics. Potential change (energy output)
makes a force on the object, kinetic energy change (energy input) also makes a
force, The two forces are the same. To check the object’s mechanical, potential
subtracting kinetic energy is the argument of action.

Define B - B* is the field of A - A* without cross oscillation. B,, is a good wave
function, a representation of velocity:

B, = exp(i(A;,0"0, A, /4 + cc.)) = exp(imu,u,,)
The variation gives the same of the previously related A,
0=0 < BY|B, >=§(B"" (=) * By)|o = (B"" (=) *x0B,)|p =< B"|6B, >
Then
(13.3) < A"|A >=< B"(A") xu|B,(AYxu> pB=1
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W
FIGURE 4. scattering e-e

A’ is a Fourier branch of A,

< B x ulB xu >, B(m) — e_ﬁJrleiaeipanauaeip'x/4—cc., l:= Z |$Z|
i

Including the normalization,
=< B xu|B' xu>, B'(r)= BT 0, ey
The scattering of e-e
A= h(—t)e®A* B := h(t)e?5*  C,D...
U := (P{A+ P4B) x ¢! 4+ (PLC + P4 D) * €
P((A,C)— (B,D)) =< U"U" xu+ cc.|UU} xu+ cc. > /16
The h function will disappear after an integral. In the end the second term is
P((A,C) = (B, D))
(Pa + Pp)"(Pc + Pp),
(pa —pB)*(PA — PB)p
(Pa+ Pp)"(Pc + Pg)y

(pa —pp)*(PA — PD)u
for orthogonal coupling. The sum of self-crosses is zero.

= k( )2'5(PA—PB +pc —pp)

+k( )2 0(pa — pp +pc — pB)

14. GRAND UNIFICATION
The General Theory of Relativity is
(14.1) R — %Rgij = —kT;;
by making the variation of gross even static mass that’s conservative [2]
0<R/k—T>=0, k==kz,1t)
Then

1
Rij = k(=Tij + 5T9i;)
]‘ * v * v
Tij = _;(F’LUF] - gijprFu /4)
Varying unit s to S to set k = 1.

13
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15. ALGEBRA OF TENSOR

Tensor units J; and dt are reciprocal linear transformations

and logically

8:d, 6752=%

and traditionally it’s written as below, inconsistently to the definitions herewith
O f :=0f/0t
This equation is transferred to the definition in Euclidean space
(911' . dxj =1
In Rieman space they are suitable to Lorentz transform,
* T
(ir') = (t,ir) | COS0P) —sin(ip)
sin(ip)  cos(ip)
Space rotation causes no variance. Rieman measurement can be expressed in Eu-
clidean space
dz' = g“ 0]
da' - da? =: g
It’s noticed that g% itself is a differential of Euclidean measure. There is an imag-
inary unit in the space coordinates. Hence

Pz, - Pda' = p'P,
and
dx’ - 8961
are co-variant (or invariant).
Harmonic wave phase and front are described by

F(z'(s°)), Oy ::Zaﬂ, () = (t,il)

OF OF
0 _ i
Os 0s9 Oz oz’

The co-variance of the vectors are checked, for the movement of the wave front

p' = 01" /0s° = 0,0 /0,

and for the wave vector
P, = 0s°/0x"
then
p=20;- 8$i/850,
P =dz"- 95" /02"
One is co-variant, the other is contra-variant, in one dimension

P=p, mds®=dF

This result leads to the operators of momentum.
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16. CONCLUSION

Fortunately, this model explained all the effects in the known world: strong,
weak and electromagnetic effects, and even subclassify them further if not being
to add new ones. In this model the only field is electromagnetic field, and this
stands for the philosophical that the unified world is from an unique source, all
that depend on the hypothesis: A-potential is itself a quantum process of charge.

My description of particles is compatible with QED elementarily, and only con-
tributes to it with theory of consonance state in fact. In some way, the electron
function is a good promotion for the experimental models of proton and electron
that went up very early.

As a result, the static mass conserves, but the energy doesn’t, for our world.

REFERENCES

[1] K.A. Olive et al. (Particle Data Group), Chin. Phys. C, 38, 090001 (2014) and 2015 update
[2] P.A.M. Dirac, ”General Theory of Relativity” , John Wiley & Sons (1975)

E-mail address: hiyaho@126.com

T1ANMEN, HUBEI PROVINCE, THE PEOPLE’S REPUBLIC OF CHINA. POSTCODE: 431700



