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SELF-CONSISTENT EM FIELD

WU SHENG-PING

ABSTRACT. This article try to unified the four basic forces by Maxwell equa-
tions, the only experimental theory. Self-consistent Maxwell equations with
the e-current coming from matter current is proposed, and is solved to elec-
trons 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 the-
ory. 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)

The unit of energy: /i/s (h is Plank constant)

Date: Jun 16, 2021.
Key words and phrases. Maxwell equations; Decay; Electron function; Recursive re-
substitution.
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The unit dielectric constant e is
g J9P _[ar
[E][L] he
The unit of magnetic permeability u is
_ B[P ok
W= Tqpm ~ dep
The unit of @ (charge) is defined as

then
Q= Vn
Vh = (1.0546 x 10~34)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
UnitiveElectricalCharge : 0 = Vi

0=1.03x10717C ~ 64e
€/p =€/o =157 %107 ~ 1/64
The system is redefined and rebuilt as:
s—=C's:1=m/e=:8, m:=m,

s — Cs means the value of the redefined second as becomes C' seconds. Then all
units are power ¢”. This unit system is called bound dimension or bound unit. We
always take the definition latter in this article

p=1
The physicals
Vi=Cc"W:=Co™, o=1

[C]=[C]=0"
can be taken as the same some way if
c=cC
then such is valid:
V=W oc=1

If we always use the measure o = 1,8 = 1, then we can think units disappear.
To replace 0 = 1, such is defined a measure of a physical energy k:

V=M, k=1
it means v W
— = — = [W]i=
= W=
The following are about the parity of dimension:
P(o™):=(—0o)"

[V =Wl=1 = [P(V) = P(W)]y=—1
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It’s worth notice that |k| is some strange in the parity of dimension.

2. INNER FIELD OF ELECTRON
Try the self-consistent Maxwell equation for the inner electromagnetic (EM)
field of electrons
(2.1) d'-0A, =iAN9, A" 2+ cc.= ], o=1

with definition
(A4%) == (V,A), (4) := (V, -A)
J

( ) (P, ), (Ji) = (p, =)
z) (at7azlvax2’a$3)

8' = (81) = (0, —0syy —Onyy —Ouy)
1 0 0 O
0 -1 0 O

Ji=1lo0 0 -1 0
o 0o o0 -1
We deduce by devising momentum to express e-current in a electron: the mass and
charge have the same movement in electron. The equation 2.1 has symmetry:

cc.PT

3. GENERAL ELECTROMAGNETIC FIELD

We find
(' ) = (z,t — 1)
02— 0 = 2, = V"
The following is the energy of a piece of field A:

1
(3.1) €= 5(<E,D>+<H,B >)

The time-variant part is neglected, as a convention for energy calculation. If the
field has Fourier transformation then the field energy becomes

1
(3.2) =3 <AG - VA >

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 (It’s approximate, the exact solution needs a rate on the start
state in the re-substitution for the normalization condition)

p,(sz+Bn+l) :PZBk
k<n k<n

A function is initially set and is corrected by RRS of the equation 2.1. Here is the
start state

Ay = Ae™™ 9,0MA; =0
The fields’ correction A, with n degrees of A; is called the n degrees correction.
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FiGURE 1. The function of j;

Firstly
V2 = —k%
is solved. Exactly, it’s solved in spherical coordinate

1 6)2

1
2 w2 L 2 I
K Vv r2 Or(r°or) + r2sin?6 " ¢

1
7089 (sin9y) +

r2sin
Its solution is
Qz) := ¢ = vji(r)Yim (0, )
O (z) == ¢ =vji(r(kx))Yim(0,¢), k=1
r(kx) == f(kx), f(x) =7
. sin(r cos(r sinr V2
) = rg)_ r( ! =% T T
As integrated or derived, its high-order singularity is eliminated by k = 1. In fact

sinr(kx)

r(kx)

= V(d,2)0 sinr(kz)

Vo, r(kx)

has problem at O.
In fact, it has to be re-defined in truncated form (T-form) and in process of
limit

Q%(z) = Qz)(h(r) = h(r—B7")), B—0

We use the following definition

Wi 1= NQge

wi(w,t) =Y F(k)e™ e § =
E
o <k (2)|kQ(z) >=1, < kwg()|kwi,(x) >= €*63(0)

It’s found that

k

—k=lk
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There are calculations:
(02 =V u = —V"?u=§(")5(t') = 6(x)d(t),
o(t—r) o)

U= =2
Amr Anr!’

fogxu-d(x,t) = F(f)(=) * F(9) (=) * Fu)(w)lw=o = f(=) -uxg-5(z,t)
frg-0(t—t)=0d(t—1t) /1 dr- f(t/2 —T1)g(t/2+T)
V2e = _k2e= (1 4-iC/r)
< Q(—z)e| % (87 — VH)|Qz)e™ ™ > +cc.
=< Q(=z)e | % (97 - V*)|Qa)e™" >
— < Q=2)e |« =V2Qz)e " > =2 < Q(—z)e | % |Qz)e ™ > +cc
= =2 < Q(—z)| *|Qx) > +cc.
83 (k)
363(0)

/1 ()2 = ( /1 dzQ(x))"
) -

In the frequencies of Q(z) - Q(x) the zero frequency is with the highest degrees of
infinity.
For the objected function Q(2kx) * Q(2z):

V2 — _ Z(er—ika; " +e—iﬁx*)
k

o -k (2) * kQi(—z) = ok?

5. ELECTRONS
It’s the start electron function for the RRS of the equation 2.1:
AY = +iXd wy, (7,8)/V2, ke >0,Ax1
which meet the covariant condition
(5.1) 0,A7 =0

Some states are defined as the core of the electron, which’s the start function
A;(z,t) for the RRS of the equation 2.1 to get the whole electron function of field
A: eor e.:

el twm(z,t), e twm(—z,—t)

e 1 —wm(z,t), e, —wm(—z,—t) = w) (x,t)

Using the equation 2.1, the electron function is normalized with charge as
Qo =< A¥(—x)| % id|A, > /24 cc. = kee, m=1
|k| = m

The Magnetic Dipole Moment (MDM) of electron is calculated as the second
degree proximation

pe =< Aj(—x)| % —i0,|AY > 2[4+ cc., m=1
_ Qe

T o2m

The spin is
S, = pke/e=1/2
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The correction in RRS of the equation 2.1 is calculated as

(Af -i0A;/2+ cc.) xau
A—A, =—— , ke=1

A=A-h(t)
We find the Lorentz gauge:
o,e¥ =0
It’s valid that the interactive potential between electrons:

(5.2) e=<é(—x)|*0"0,/2,%i0, x — |e >= Cerc(1,1,1), m=1

<e(—x)|*x—le>=— <e(x,—t)| x—le(—z,—t) >, m=1

When the inner product between V"Q(kx)is calculated, it’s necessary to keep
the measure k = 1 for the suitable integrability of Q. If it’s not conformal to m =1
make the transform that’s very critical for these results.

The function of e; is decoupled with e;"

< () (=2)[* =|(¢f )y >=0, m=1

r

The following is the increment of the energy € on the coupling of e;", e;”, mainly
between As_,, and Agip

ge =<el(—x)|x—le; >+ <e (—x)|*x—lef >, m=1
1
1.66 x 10— 16s

The calculation is simply unit-dimension analysis.
The following is the increment of the energy € on the coupling of €}, e;”, mainly
between A4, and Agqy,.

~ —2e'f = —

ex =<ef(—z)|x—le] >+ <e (—z)|x—lef >, m=1

1 1
~ 5 = T8 x 1055
We always calculate the product this way

le—ikt _ le—ikre—ikt/7 k >0
(a/awk)efilmdrikt _ 7(8/wk)(667ikr+ikt) — (867ikr+ikt)(a/wk), k >0
Ne *r =>"F(k)e~™, F(-k)=F(k), k>0
k

and

(a/awk)e—ikr-i—ikt — _(a/wk)(a/e—ikr+ikt) _ _(a/e—ikr+ikt)(a/wk)7 k<0
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6. SYSTEM AND TSS OF ELECTRONS

The movement of a electron to make an EM field (wave-function of A that’s
verified by interactions):

A=fx3> e;=N> fX.T)o(x—X,t—T)xs Y _ei(w,t)lr—
i X i

with the particle number normalization:
< flf>=1

The following are naked stable particles:

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

The following is the system of particle x with the initial state

Ay ::Ze;*Ev

E, = E NeyCe
C

/
eZL’
v
el‘

= ey (—x,t)
= ey, el
ey * —e = ey (—x, —t) x e(x,1)
The condition for the general EM field (wave-function of charge and quantified
mass) is

(6.1) (0} —VHA=i0,A, m=1

1
2
(6.2) 0“A, =0, J=(A"i0|A,), m=1

The inner field of single electron with the second wave-form subjects to this equation
in linear-functional meaning. In fact for initial Ay

(0} — Ve, =0, m=1
Reference to the result 5.2 and its explanation. Then
ey 1= Ul/zszkm (w)e*ik’”t, ky, =1

e, is generally spherical Bessel function. With the charge conservation law 6.2

(6.3) < ey x Bylidley x By >=(Qy,—J), m=1
mo. ._ 2 _
nE ~Qy n:= ;nvc, ke =1
nm
hy o
Qz/0

In fact this state Ag of electrons system is a (Transient) Steady State (TSS).
Their initial MDM are

pr =<1 X (Ag| —iVIAG) > -2/2, m=1

2
MzvTley
kye/m
ve :C/

= Zn?v < ey ok eoy|(—i0pey) * €cy > /2=

ve
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FIGURE 2. neutrino radiation

The effects of spins of electrons are less and neglected.

7. MUON

The initial of muon is

pr vepk(en —ep —ef), ey =ealks =—my)

p 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,.
The main channel of decay is

Wy —> €. —Vv, €. —>—el++yl
ep ey —eu kv — ey ker — L0Y2(x)d(t) x4 v
L(6Y2(z) % e(x,t)) = L(6Y?(2)8(t)) %4 €
L is Lorentz transformation. The main life is
—ep =< e, xeu(—x)|e; (—x) % ide] >+ < e xeu(—x)le(—x) xide, >,m =1
ExM 1

€y = =—

Bk 2.18 x 1065
In fact the self-interactions of the two charges of neutrino are counteracted.

[2.1970 x 10~ C5][1]

8. PION

The initial of pion perhaps is

morehx(ef —ef) +eqxey
It’s approximately with mass 3 x 64m [4.2][1], spin S., MDM pupm/k.-.
Decay Channels:
T, — —el+ + v, elJr — —e, + U

The mean life approximately is
1

—&, /2= —+—
e/ 2.2 x 1085
The precise result is calculated with successive decays.

[(2.603 x 10~%5][1]
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9. PION NEUTRAL
The initial of pion neutral is perhaps like an atom
™ (ef +ef ey +ep)

It’s with mass approximately 4 x 64m [4.2][1]. It’s the main decay mode as

770 =+
The loss of interaction is
1 _
7256 = m [84 X 10 175] [1]
10. TAUON
The initial of tauon maybe
T rebx(ney —ney ) terx(e) —ef —e)

Its mass approximately 53 x 64m [54][1] (n = 5). It has decay mode with a couple
of neutrinos counteracted

— + — —
erx(e, —el —e ) —erxe. —

The main life is
Eem 1
k. 5.5x10"13s

Perhaps, it’s a mixture with distinct coefficients n.

[2.91 x 10~ 3s; B.R. : 0.17][1]

11. PROTON
The initial of proton may be like
pl ey x(dey —3ef —2¢f), e, =eu(ky =my)

The mass is 29 x 64m [29][1] that’s very close to the real mass. The MDM is
calculated as 3uyn, spin is S.. The proton thus designed is eternal.

12. NEUTRON

Neutron is the atom of a proton and a muon

n=(pfpu)
The muon take the first track, with the decay process
Prp  =Pxe,x(e, —e —¢f) > Pre,xe, —e,*y

By the equation 6.1 and the inner energy of muon is counteracted:
1 /
(12.1) 10,9 + SV = 28, m, =1
T

It’s resolved to
P = Ne—’r‘/roe—iElt

1 1 2
E, = 75020/2 = —502042(2—2) = —13.6eV - 372
2
e
~1/137
4mehce /
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It’s approximately the decay life of muon in the track that

—-F 1
En = Led

m, 17" T T 936s

13. AToMic NUCLEUS

We can find the equation for the sum field of Z’ ones of protons: ® and the sum
field of n ones of muons: ¢

4 aa4

1 . 1 ao
583(1) — ik, 0 ® + §v2q> =(Z'+ 1)T #®—n—

* ¢

1 1 4 4
5006 —izkudd+ SV = —Z' T4 d+ (n— 1) x 6

The more numbers on protons’ interaction is from

<Pxp|Pxidp >, <Pxp|®Pxd"Ip>/2, m=1

Make
t'=Ct:
to fit .
%8%(;5 — ikyOp b+ %v%p = —Z’% x D+ (n— 1)% %6
Define
emiBt — @, flemiBt = ¢
(=90 +n¢
(Z'+1)—nZ'=—-n/n+n—-1=N
(Z' —n+2)£\/(Z' —n+2)2+4Z'n

- 27

then

—(E?/2 + Ek,)V?¢ + %v‘*g + 41ac*NC =0

V%= (E%*/2+ E) — /(E?/2 + E)? — 87a0*N = —k*, k,=1,8=1

¢ = Ji(kr)Yim (0, ¢)
and
k=1

to delete the high-order singularity on w of its derivatives. So that
E=-14++-8mac?N, k,=1
1
N =52 +n)- V(Z' +n)2+4(Z' —n) +4)

_Z’—n
T Z'+n

N X, X:
We find
x=1/3: E+1~80MeV, k,=1
It’s noticed that the gross interaction is least (zero) when
n~-1/2,1

which means most stable nucleus is of the same protons (Z) and neutrons (n)
approximately.
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14. BASIC RESULTS FOR INTERACTION
For decay
(14.1) W(t)=Te ™" T =1

1 —
D=3 < A,00"9,]4" > |1

This result is deduced form the equation 6.1. It leads to the result between decay
life and EM emission or the interactive potential.
The distribution shape of decay can be explain as

e Tt2¢, x Zei ~ O, * Zei ceTTH2=hat 0 < < A
i i

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

span
0 Ce—ikt
~ Q) €;- / dk——F——
; oo k—ky—1T/2

15. GRAND UNIFICATION

The General Theory of Relativity is
1
(151) Rij — iRgij = —87TGTij/C4
Firstly the unit second is redefined as S to simplify the equation 15.1
1
Rij = 5Rgij = —Tij
Then
1 * * v
Rij = 5Rgij = Fi B5" = gi i, B /4

We observe that the co-variant curvature is

Rij = F{LFJ»IL + gijF;VF’uV/8

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 a simple hypothesis: the current of matter in a system can be devised to analysis
the e-charge current.

My description of particles is compatible with QED elementarily (The expression
of current in the equation 2.1 is same to the one of QED), and only contributes 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.

Underlining my calculations a fact is that the electron has the same phase
(electron consonance), which the BIG BANG theory would explain, all electrons
are generated in the same time and place, the same source.
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