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THEORY OF ELECTRON

WU SHENG-PING

ABSTRACT. The solution with no singularity of wave equation for E-M fields
is solved not to Bessel function, which’s geometrical size is little enough to
explain all effects in matter’s structure: strong, weak effect or even other new
ones. The mathematic calculation leaded by quantum theory reveals the weak
or strong decay and static properties of elementary particles, all coincide with
experimental data, and a covariant equation comprising bent space is proposed
to explain mass. In the end that the conformation elementarily between this
theory and QED and weak theory is proven, except some bias in some analysis.
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1. UNIT DIMENSION OF sch

A rebuilding of units and physical dimensions is needed. Time s is fundamental.
The velocity of light is set to 1
Velocity : c =1
Hence the dimension of length is
L:c(s)
The # is set to 1
Energy : h(s™')

In Maxwell equations the following is set

ce=1,cu=1
One can have )
€: Q—;
el
) eL
M Q2

UnitiveElectrical Charge : o = Vi

It’s very strange that the charge is analyzed as space and mass. Charge @ is then
defined as @ /o here, without unit.

c=103x10""C =64e,e;, =¢/o =1/64 =1.56 x 107>
H:Q/(LT) : Vh/c(s?)
E:e/(LQ) : Vh/c(s™?)
If &, c is taken as a number instead of unit, then all physical units is described as

the powers of the second: s™.
The unit of charge can be reset by linear variation of charge-unit

Q—CQ,Q:0/C

We will use it without detailed explanation.

2. QUANTIZATION

All discussion base on a explanation of quantization, or real probability expla-
nation for quantum theory, which bases on a Transfer Probability Matrix (TPM)

P;(x)M = Ps(x)

As a fact, that a particle appears in a point at rate 1 is independent with appearing
at anther point at rate 1. There still another pairs of independent states

Sy = e, G, — (P
because
< 81,89 >4= /stls§ = Ndé(p-7p)
< $1, 82 >4 means make product integrated in time-space. Similarly the symbol
< 81,82 >

is the product integrated in space and always means its branch of zero frequency.
In fact in the TPM formulation, it’s been accepted for granted that the Hermitian
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inner-product is the measure of the dependence of two states, and it is also implied
by the formula

PiMPy
Depending on this view point one can constructs a wave

eipw

and gifts it with the momentum explanation p, Then all quantum theory is set up.

3. SELF-CONSISTENT ELECTRICAL-MAGNETIC FIELDS

The Maxwell equations are

OH
il E =
ot +V x 0

oF

—_— - H+j=0

N VxH+j

Try equation for the free E-M field
i,J j i 1 Y i AV s AV i A*
(3.1) A’f - AJJ = Z(—ZAV COPAY + AV 0'AL) =, Q. =1

(A%) = (=V,A), (5") = (p, ])
0 := (0;) := (O, Opy Oyy Ouy)
9" = (0") := (=04, 00, , Ozy, Ors)
The equation 3.1 have symmetries

CPT,cc.PT
The current J is also explained as dense of matter (Jp) and current of matter.
If the gauge is
0, A" =0
the continuous charge current meets
8- 3" =0
4. STABLE PARTICLE

All particles are elementarily E-M fields is presumed. It’s trying to find stable
solution of the Maxwell equations in complex domain. One can write down a
function initially and correct it by re-substitution. Here is the initial state

V=V A=V
Substituting into equation 3.1
00" AY = Jy, 0,0 AY — 00, Al = J;

Iy = %(—iA;‘ C0PAY — cc.)

Ji = —=0"0,A! =9V, V
It has the properties
0-J;=0

J; causes the initial fields V, so that it is the real seed of recursive algorithm.
The static fields Eg, Hy

(4.1) V- Ey = (iA%, - ,AY + cc.)/4 = py



4 WU SHENG-PING

V x HO = —(ZATV . VAT + CC.)/4 = Jo
In the first round of substitution
4J) = —i(Agyy - O AY) +i(0' Agy, - AV + ce.

We calls the fields’ correction with frequency nk the n-th order correction, calls the
n-th re-substitution in same order the n-th rank correction.
The energy of field A is e = [dV(E? + H?)/2

(A,ij - AJ?,)*(A’L] o A{i)
- 2A? Afj - AZ; A?-i - A{i*Afj
=24 AN — (AT AT+ A AT — (ATFAY)  + AT* AL
under integration
/dV(Afj — AT)H(AY - A) =de =2 < AL|AY >
€ is energy of the field.

5. RAbpiuM FuNCTION

Firstly
V?A = —k*A
is solved. Exactly, it’s solved in spherical coordinate
1 1
22 2 2 2,2 :
0=r*V2f+ k[ = (P fr)r + Fr*f + —(sin0fo)o + Singe(ﬂb)tﬁ

Its solution is

© = P"(cosf),® = cos(a + mo)

fe'e) _ 1
Ry = Nuy(kr),m(r) = TZ/O (1(1+)\))\l)+2

/ dr -r’R?> =1
0

(r*R,), = —K*rP*R+1(1+1)R,1>0

cos(Ar)dA

R is solved like

R—rR
(r*R)pr = —E*r*R +1(1 + DR’
R/ N ,rlflR/
rR!, +2(1+1)R.+k* R =0
r—r/k

(s°F) +2(1+1)F+ F' =0,F = F(R))
F() is the Fourier transform
> (1-N)
R = /0 (1(_’_)\)2” cos(Ar)dA

The function R’ has zero derivative at » = 0 and is zero as r — 0.
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FI1GURE 1. the shape of radium function R; by DFT

6. SOLUTION

The derivatives of the function of electron has a strange breaking point in coor-
dinate origin hence without normal convenience of Fourier transform. The following
are some proximation of the first rank. The solution of [ = 1,m = 1,Q = ¢/, is
calculated or tested for electron.

Al = NRl(kT)YLl,

The curve of Ry is like the one in the figure 1.
The magnetic dipole moment p, is calculated as the first rank of proximation

pe =< Ay| —i04|A” > /2
=1/2k. =1
The power of unit of charge is not equal, but it’s valid for unit Q = e.

Q

ok ~ 1P

7. ELECTRONS AND THEIR SYMMETRIES

Some states of electrical field A are defined as the core of the electron, it’s the
initial function A; = V for the re-substitution to get the whole electron function.

el NRy(—kr)Yy e ™,
e : NRy(kr)Y; e (CPT)
ef = NR_.(e]): Ri(—kr)Yy,_1e
e = NR_.(e]): Ry(kr)Yy _1e™
R_. : Rotation : z - —z,x — x,y = —Vy
r,1 is the direction of the magnetic dipole moment. We use these symbols e-s to
express the complete potential field A or the abstract particle.
Energy of static E-field crossing is discussed. In the zero rank of correction ie.
the static field is
(e(—id)e+cc.) /4= Je - Qe
Because the equation of charge

4Qcpo = (e(i0;)e + cc.)
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is used to normalize electron function, The normalization of electron is
<ele>=2/(—keQ.)
The static energy of electric field is

e — - / AV DV’ p(x)plx')JAm(x — )|

1

~ —€/o /de(r)/(47r7‘) = —m

Energy of the static M-field crossing
Em = €e

It’s easy to prove

dey—de, = /dV(AZ(rl)B’A“(rl)—cc.)*-(AZ(rl —1r)0A"(r1 —rg)—ce.)/|r1 —r2| =0

The value of crossing term generated by static fields between electrons are

2. e e e e
ef + 0 —
e, 0 + — 0
e 0 — + 0
e, — 0 0 +

Calculating the crossing part between e}, e . In a electron e has two parts of
first rank correction

Ji=—i(—Vo -0V +Vy-0'V*) /4= A
Jl = —i(=V* - Vo + V- 0'Vp) /4 — A

Between e, e the crossing part is zero in this rank. They coupling with V'

Jo=—i((-V1 -0V + V- OV =V - IV +V-9'V,))/4
Its electrical part is
=—(G(Vo-V{) - Vi+G(VoVe) - V") /8
G(J) is the potential caused by current J.
Jy=—i(=V{- oV +V] .oV =V oV/+V-9V)/4=0

As the magnetic part interaction with static fields their crossing part is zero. J
interacts with static field (zero rank). By violent computation and sampling the
radium function at 10 points with clear shape of it, the results of crossing between

e}, e approaches

1
26~ T 6% 10 55
The value of this crossing term generated between electrons are
2, ef e e e
ef + — 0 0
e, — + 0 0
el+ 0o 0 + -
e, 0 0 — +
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8. MECHANIC FEATURE

If the equation that connects space and E-M fields is written down for cosmos
of electrons, it’s the following:

1
(81) Rij — iRgij = 87TGT%J'

¢}, Ty = F{* Fij — gigFuu F* /4

F' is the electromagnetic tensor. This equation give mass because the space is
decided by E-M fields instantly. the factor 630 is to balances the physical unit.
Because fields F' is additive, the group of electrons are:

> fixdei < filfi >=1
i
The convolution is made only in space:
fro=[dVity-gt.2)
It’s called propagation. Each f; is normalized to 1. We always use
Z fixéei

i

to express its abstract construction. The coupling electrons is

f* Z Oe;(x)

When the mechanical physical is discussed, The quantum dense of matter (equa-
tion 3.1) is

(V1Qel /247 - 101/ |Qe| /2A4” + cc.) /2

For electron the sum of the matter’s dense is

< V1@l 2elitn] /1Qel 26 >= 1

In order to get momentum we divide the dense to harmony function and calculates
their diffusion to quantize the field:

== (/|Qe|/24] - 0" 0/ |Qc|/2AY + cc.)/2
The field energy equal to the quantum energy
P’ =< QA|0A > /2

By this equation we can get the natural frequency of the coupling electron system
e, * »_ e; and natural frequency of electron.
The spin of electron is calculated as

5. = [ V(1A 0001\ QLI 2A" +V[QLI2A" 050/ [QLI2AL) 2 = 12
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9. PROPAGATION AND MOVEMENT

Define symbols 4
er = N - Ry (k)Y (1,1)e",
or = (€x1 + €ar)/V2

The following are also (stable) classical propagations.

particle  electron  photon neutino
notation el Vr Uy
structure el (ef +¢7) (ef +e)

By mathematic
Ck,l,m(iﬂ) = Rl(kT)Yl,mﬁk(m) = §k,1,i1($)
meets the following results

Theorem 9.1. C4 is a global area with its center in A and its diameter is 4

lim AV Sk im(2)spm(r —y) =0,y # O
To="y—0 -3¢

/dng’l’m(x)gk/’l/,m/(x) =0,k#£K orl#1 orm#m/

Proof. Use the limit

i, rozlirr;l—m( -5, Wektm{@) = Skim(@ = 4))

O

Theorem 9.2. if P’ ¢, is normalized to 1,

Pk G g = €'PT
Proof. because
/dVeipr * Sk Lm - (e'PT x Skytom)
= /dVe"pr(eip‘")* . /chk,z,m(Ck,z,m)* =1

O

The figure 2 is the shape of distribution of momenta of electron function e,,.
The movement of the propagation is called Movement, ie. the third level wave.
In static frame, the wave of system =z is

e'PT % g
Then we can get the general wave by moving frame For example,
ePT 5 §(r) x e = ePTHIRL y pikert(g)
p’ = (k+ke =k.)>=0
(p, —k) is the momentum of electron. k.j, is the value in lorentz transform.
(p', k) = L(p, ke)

The following term is frame-invariant

/ dv;(eipr—i-ikt)* (,L»ateiplr‘—i-ikt)7 p2 _ k2
D
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FIGURE 2. the shape of distribution of momenta of electron fields
in one direction, calculated through spherical Bessel functions

As macro movement, the harmony wave for the coupling system for example x =
(e, ef, e, ) must conform to the matter dense normalization, the wave is

ei(k:w+k/)t+ipr .
In the static frame the momentum is
(3kz + ke, 3p)
the the Lorentz transform of its cap wave is
L(ks + ke/3,p), (ks + ke/3)* = p°
Theorem 9.3.
flz) = Z CiSkytm, (T)

Sk * Skytim, (2) = Crsk(2) + CoSri1ym, ()
V(R(k) * Rlkim, ) = (VR(k)) * R(<k,tim, ) + R(k) * V(R(Sk;1,m, )
Theorem 9.4. This deduct is useful
< P’ % (Ve,) x e|e™ % (Ve,) x e >
= /dVeipr((V%)* * (Veg)) x (e* xe)
= k2 < ePT % (Vie,) xeleP ke, x e >
=k2<eP e, xe|eP e, ke >
Calculating
/dedVdey'(S/(x)?R(Ck (@ = Y))R(Sk; 1y, () R(k (@ — ¥ )RSk 1, (¥))
and using the theorem 9.1

Definition 9.5.
< fi(w1) + fa(22))|O(@)| fr(21) + fo(w2) >

~ lim (/Vdvl/vde-(fl(zl)Jrfz(:cz))*(O(an)+O(Iz))(f1(l”1)+f2(502)))/V

VI



10 WU SHENG-PING

The static MDM (magnetic dipole moment) for coupling system is

,u:<z/dazi~f*('9el-(gc)|fir><V|Z/d:czwf’*aei(:c)>/4,Q@:1,f:ez

ke
_<z:f>kez \—zrx\Zf*Vez 4/{1

MZ:<Zf*e |Zf —i0ge;(x ))>4k;x

The MDM couples between electrons. Its spin (decoupled) is

S, =< Z/dw - f * Oei(z;)| —8¢8t|2/dm~f*8ei(mi)) > /4,Q. =1

=< E:f*ez (z4) |Zf (—i0gei(x;)) > ke /4

Mechanical spin decouples between electrons.
Calculating the following for coupling system:

ey %0 Z e;
i
we find e, * e meets the equation 3.1.

10. ANTIPARTICLE AND RADIATION
The radiation of photon is derive from this reaction
eiplzr " eff + eipga: ” el— — eipgw * Yy

The emission (of E-M fields), that’s the reason to react forward but is not the all

energy variation related, is
1

3.2 x 107165
this energy marks the strength of electromagnet effect.
The wave of photon is

26, =

eipr-{—z’kt " (e;i- + €f)
The equivalent reaction for E-M effect is like
eP1T x e — o727 4 g + P8 5y,
; is just the equivalent for the equilibrium after the particle e; is shifted to the
other side of the reaction. In fact the shift is a transform of conjugation
er = ()"

The normal matter is called positive matter and this kind above is called antiparticle
(this term is different from the one derived by C'PT') conventionally.

Antimatter happens by reversing the world’s line, with the same map of the

event.
The radiation of neutrino depends the reaction

ejJre;—)Vr
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This reaction is with emission of an energy
_ 1
1.6 x 10785

this energy marks the strength of weak effect (of this kind). As a testifying one can
have

2e,

2, : 2, = 0.65 x 108

This is the difference of the strength between electromagnetic effect and weak effect.
The antiparticle is the particles under the operation PT, comes from the inner-
product probabilities. It meets

(10.1) A — A = —i(—m: DAY A DAL, Qe =1
With the current becomes negative. For example A is antimatter
A+P — P
The arrow ”—” is the time direction.
P — P+ A"

This two formula have the same scene of events. If the movement of particles is
drawn the anti-operator is to reverse the world line.

11. CONSERVATION LAW AND BALANCE FORMULA

No matter in E-M fields level or in movement (the third) level, the conservation
law is conservation of momentum and conservation of angular momentum. A bal-
ance formula for a reaction is the equivalent formula in positive matter, ie. after
all anti-matter is shifted to the other side of the reaction formula. Balance formula
is suitable for the analysis of the energy transition of E-M fields in the reaction.
The invariance of electron itself in reaction is also a conservation law.

12. MUON

* is composed of

I
/‘:r PCug ¥ (ej +7r)
p is with mass 3k./e;, = 3 x 64k, spin 1/2, MDM pupgke/k,..
The main channel of decay

wh = e + T+
It balances approximately unless
eur¥ef e TP T xe — €z * Vr
The energy gap is
< epp * 0 |e T x Jef > — < €y * Oet e, « De >

+

< eus x Oef e w Orel > — < ey, x Opef ey, x Opel >

This interaction is between J;.

= —( (k. + ke)?

_ +1|,—ip1T 2,—
12 1) <euz*e'le * Ve, >
w
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sum up in spectrum

2k, _
=— <ef0,0%e; >
ky
B _4k651
= 7]5#
The emission of decay is
1 —6

The data in square bracket is experimental data of the full width.

13. P1oN POSITIVE
Pion positive is
7r;f - >«<er+ + Ery * Vr

It’s with mass 3 x 64k, spin 1/2 and MDM pupke/k+.
Decay Channels:

™ =+
It’s with balance formula
—ip1x —ip3x * + ip1T — *
e *eur *Yr e *Vp —> €. %e. + +e *Cpup ¥ €+ Cry ¥ Yr

The emission of energy is weak interaction

B 1
T 1.6 x 10785

The referenced data is the full width.

2, [(2.603 x 10~¥3][1]

14. P1ON NEUTRAL
Pion neutral is atom-like particle

70 €r0g + Vp + €70y * 1)

It has mass 4 x 64k., zero spin and zero MDM. Its decay modes are
770 =+

The loss of energy is from static field

1

8ep = —
fe T g% 10175

8.4 x 10717s][1]

Half of it is the gap of energy, half is the cross interaction. (see the section 18.)



THEORY OF ELECTRON 13

15. TAU
7 maybe that
77 :5ef + bl +ey
Its mass 51 x 64k., spin 1/2, MDM pp/k,. It has decay mode
T o v+
em*5ej+em*e:—|—e_ip””*ezx*e?'—i—e_ip”*z/,. — ei$*5e;"—&—eiplx*ew*fyl—i—eimm*y,.
The energy gap is from

+

—ip1x *
* Bux * Gl

€rz k€, +€ — €1 x e, * Y
The gap of energy is

< e x Do |eT 1T € * dej” > — < P x e, * e, €17 % e,y % e >
The difference is in Ag.

—|,—tp1T * + _ 1P1T — |, ip1T +
< e x Ve, e * e, x Vel >—<e % e,y * Ve, e * ey x Ve >

kr + ke i
= (#k/?) —1) < erg x ey 7P 5 V2] >
Sum up in spectrum
_ 4/3ee
 ky ke
1
- m [29 X 10713$,BR.0.17] [1]

From the shape of momentum distribution I can find many experimental data
has a shift of initial velocity of mass center, I judge many resonance states is
evaluated with larger mass than the real. With zero initial velocity of mass center
the momentum distribution is like the figure 2, with the steep edge crosses grid
origin directly.

16. PROTON
Proton may be like
P iep * (454—36; + e +¥)

The mass is 27 x 64k, that’s very close to the real mass. The MDM is calculated
as 3un, spin is 1/2. The proton thus designed is eternal because even if decay to
the finest small parts the emission is negative.

17. MAGIC NUMBERS
We define an unit: Mass-number Unite
m = meo/e ~ 64k,
And we presume the Mass-number (in fact relates theoretical electron number) in

a particle for the four kinds of electrons are

T R S A
~oihe. et ke ol

€ T
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The the designation of a particle is an equation

PP+ E =My,
i—j+k-1=Q
+itjthk+l=2S

According to Lagrange’s four Square theorem, Any integer can be sum of some
four square of integers. But after adding the constraints of charge number or spin
number the conditions are not so simple as the Lagrange’s theorem.

If consider more complicated design like

o+ T =y = .
ve., e U +1=1
The equations for mass, charge and spin are

P42+ k12 =M),
i—j+k—1=Q
i+j—k—1=2S

18. SCATTERING AND DECAY LIFE

Zfi*ei%Zfi’*ei
i i
e; are positive matter all. Studying the interaction between electrons

Ai=ol(;ei,) = Ar=ol(, J(ei),)

e= Z Cpe™ |40 + Z CpePlico = AT + A”
P p
AT, A~ are the initial and the final fields.

A1€=OI(7 eia) = I(a €i|t<03) - I(a ei|t>07) - I(? Jx(ei)a)

I(,J(e;),) is the cross interaction. Because A* = AF'T its interacting current is

The reaction is like

Jo(e) = (—iA O AT +iA"TO A*) /2
I(,eilt<0,) — I(, €ilt>0,) is gap of energy, its interacting current is
Ji(e) = (A0 AT + ce) /2, J¢(e) = (—iA,* 0 AY™ +cc.)/2
For example the scattering
ePIT xef + e x e — eP3T x e 4 P x e

26 / + !\ (2o + /\v

I e, = 2R Py
4+ (2m)(py — ph)

p} is the cap momentum of the i-th electron. The interaction is between Jy, Ja. For
electromagnetic interaction between e, e;”

T T(en).) = 2ec(py + p3)” (P + P4)”
4-(2m)*(py — p3)?
The interaction is between Ajg.
1
3.2 x 10~ 165

d(p1 +p2 — p3 —pa)

d(p1 +p2 —p3 — Dpa)

1

_ _ 3 _ -
B WS T
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Using this equal parameters the charge of electron can be settled theoretically. The
normalization of matter is operated through the gravitational mass of photon
e %7y, pg = 2m

It’s in static frame of mass-center.
The scattering cause by energy gap is discussed. For example

at = u +
It’s with balance formula
h’{(k’lr)e_iklt*ew*%—i—h’{ (Khr)e~ ™2ty — e;z*ej—i—hl(k'lr)eiklt*ew*e; €5, * Y
h is spherical Bessel function

e:l:i(k'r+7r/2) e:I:ik/r

hl (k‘/T)eikt _ ( + . )le,leikt

2
When e x e;"+ and hq(kjr)et*1! x e, * e,

- couples the transfer of particles acts.
Hence the gross wave of e, * e, is

* —
€z ¥ Eux * €,

Its distribution of momentum is like the figure 2. The momenta of the rest particles
can be solved by conservation law. This is the data in static grid, the case for the
moving grid can be obtained easily from this.
The scattering mixed with gap of energy and crossing interaction has the ex-
ample of the reaction of decay of 7°
7T0 —= Y+

The crossing interaction between e;", ¢;” and between e, e; acts.
The gross matter of the initial particles must be normalized to value 1. For
example a coupling system C

, —k
< V]Q:1/2Ci0:|/ Q.| [2C >= ﬁ,c =eco* Y e

This formula means many symmetries.

The tension of effects is €, the transferred matter is eAt in time of At as the
initial gross matter is 1, so that the life of particles is reciprocal of field’s energy
loss €.

19. n

Eta is in fact different particles that have mass number 10m. Their decay or
scattering modes are

e 27 (mass 8m)

(vr+v)+ Wi +m) = v +m
o 370

(v ¥y +e+¢€) — 210 4 7°
o mt + 77 + 70

¥y +et+e) »at+at 70
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o 1 4+ 77 + v (mass 8m)
G + (1 + )

R

All have decay width at the range of times of .. The decay channel of leptons with
width of range ¢, is like

(2e+2+ef +e) > el +er

Its mass is 14m. This is a weak particle participating weak interaction. Another
example is

2y +vr) %U?'i'ﬂ?

Its mass 10m.

20. CONCLUSION

The relative theory is applied to electromagnetic wave to give the looking mass of
the fields which does expresses mass, for example the solved electron function in this
article. In my view point the sum-up of the grains (as electrons) of electromagnetic
field is a mechanic movement with diverse effect. Fortunately this model will explain
all the effects in the known world: strong, weak and electromagnetic effects, and
even subclassify them further if not add new ones. In this model the only field is
electromagnetic field except space, this stands for the philosophical with the point
of that unified world from unique source. All depend on a simple fact: the current
of matter in a system is time-invariant zero in mass-center grid, and we can devise
current of matter to analysis the E-M current. So that all effects is explained with
diffusion process.

The inertial mass is deduced by mechanical operator i9;. But the gravitational
mass ( by the equation of 8.1) of the naked electron is 64 time of the inertial and
mechanical mass, the photon and neutrino has zero mechanical mass but their grav-
itational mass is not zero obviously. this is hard problem unsettled by this article.
For atom the inertial mass less then gravitational mass by 1/50 approximately.

The energy of matter would happen in this process, the hot matter distilled to
protons as got cold with their wave functions dependent each others. the harmony
between bent space and electromagnetic fields explain them all.

Except electron function my description of particles in fact has the same form
with Quantum FElectromagnetic Mechanics, and they two should reach the same
result except for precision. But my theory isn’t compatible to the theory of quarks,
the upper part of standard model, if not it is calculated in the style of Quantum
Electromagnetic Mechanics. In fact, The electron function is a good promotion for
the experimental model of proton that went up very early.

I found these presumptions on some days of 1994-1995 and soon I grossly testify
this theory the year. At that time a few people studied in HUST China knew of it.
But in the following teen years I nearly forgot of it except now and several years
ago a round of submission of it.
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