MATTER THEORY OF MAXWELL EQUATIONS

WU SHENG-PING

ABSTRACT. This article try to unified the four basic forces by Maxwell equa-
tions, the only experimental theory. Self-consistent Maxwell equation with
the e-current from matter current is proposed. and is solved to four kinds of
electrons and the structures of particles. The static properties and decay and
scattering 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 compatible, 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.
We can define:

The unit of time: s (second)

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

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

QF _[QF

= T he

The unit of magnetic permeability p is

_ B[P _ h
W= QP ~ der
We can define the unit of @ (charge) as

ce=cu=1
then

Q] = Vh

[H] = [Q]/IL]? = [cD] = [E]

Then

Vh: C = (1.0546 x 10734)1/2
C is charge SI unit Coulomb.
For convenience we can define new base units by unit-free constants

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

then all physical unit are power of second s”, the units are reduced.
Define
UnitiveElectrical Charge : o = Vi

0 =1.03x10717C = 64e
e/p =e/o=157x10"% ~ 1/64
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. SELF-CONSISTENT ELECTRICAL-MAGNETIC FIELDS

Try equation for the free E-M field in mass-center frame

(2.1) 0-0A=iA" 04, =—J, Q.=1
0, A" =0
with definition
(A%) = (V,A),(J*) = (p.3), (Ji) = (=p,J)
0 := (0;) := (O, Oz, , Oy, Ouy)
9" = (0") := (=0, 0y, Oy, Ors)

Q. is the charge of electron. It’s deduced by using momentum to express e-current
in a electron, and the rate between momentum and e-current is k. : e. The equation

2.1 have symmetry
CPT,cc.PT

The energy of the field A are
(2.2) Etz/dV(E-E*+H-H*)/2:—<A”|V2\A,,>/2

It’s gauge-invariant. As a convention the time-variant part is neglected.
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3. CALCULATION OF RECURSIVE RE-SUBSTITUTION

We can calculates the solution by recursive re-substitution for the two sides of
the equation. For the equation
P'B=PB
Make the algorithm
P,(ZBk + Byy1) :PZBk
k<n k<n
One can write down a function initially and correct it by re-substitution. Here is
the initial state ‘
V=Vie ™ A, =V,0,0MAY =0
Substituting into equation 2.1
0-0'A=1iA""0A,,Q.=1
with
0, AV =0
We calls the fields’ correction A,, with n degrees of A; the n degrees correction.
By the condition 2.1 to solve the dynamic process in the mass-center frame
P/(A—A;)=P(A—A)
P(A) := F(iA"*9A,)

pPr= gijsisj
Then the dependence between initial state and later state is
(3.1) < A, |P')(P - P)|AY >
because

/dA <A, P/(P —P)A} >=0
The fraction of operator is comprehended as recursive re-substitution.

4. SOLUTION

Firstly
VZA = —k*A
is solved. Exactly, it’s solved in spherical coordinate

0= r2(V2f + kzzf) =k f + (rgfr)r + ﬁ(sin@fg)g +

1
sin® 0

(fo)o
Its solution is
fzﬁR@@zzfﬁnm
© = P"(cosf),® = cos(a + mo)
Ry = Nji(kr)
ji(z) is spherical Bessel function.

Contrary to the well-known result:

/000 2271 (ax)j1 (bx)dx = éé(a —b)



4 WU SHENG-PING

The functions ji(azx), j1 (bx) are not orthogonal, because a direct calculation shows
that.
The solution of I = 1,m = 1,Q = ¢/, is calculated or tested for electron.

A; = —=NRy(kr)Yy,_1e~ %

5. 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:

e;" : NRl(k"l“)YlJeikt
et NRy(kr)Yy _1e™
e; : —NRy(kr)Y; _je~kt
e : —=NRy(kr)Y; ekt
k~m,

r,l is the direction of the spin. We use these symbols e to express the complete
potential field A or the abstract particle.
The second rank of correction A ie. the static field is with

<eylidile! >x Qo =1
< Ve, |Ve! >z kee)g,0 =1

The magnetic dipole moment p, of electron is calculated as the first rank of
proximation

u=rx09 -9A/2
Ly =< A1| —z'8¢|AZ- > /2

_Q
2k,

,o=1
The spin is
S, =< A|010s|A > /2,Q. =1
=1/2
The correction of the equation 2.1 is
= A7 (0, Ai)(0n(iA; — A7) /2)" TP 0(iA; —iA})/2
u=406(t—r))/(dnrr), ke =1

The convolution is made in 4-d space.
The function of e, is decoupled with e;"

< V() + V() V(e ) + V(e ) > /2
— < V(e Viet), > /2— < V()" V(e), > /2=0
The increment of field energy ¢ on the coupling of e}, e
1
1.66 x 10— 16¢

mainly between Aj is

~ 3 _
e & —e/akze =
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The value of increments on the coupling of electrons are
Jr

ge e e e e
ef 4+ - 0

e, + 0 0
el+ o 0 + -
e 0 0 — +

The increment of field energy ¢ on the coupling of e;, ;" mainly between A, is

1. 1
x N - ke ® —oro—
¢ 16/o 218 x 1055

The calculations referenced to latter theorems. The value of increments on the
coupling of electrons are

ex el er e e
e+ 0 0 -—
e, 0 + — 0
ef 0 — + 0
e, — 0 0 +

6. PROPAGATION AND MOVEMENT

Because field F' is additive, the group of electrons are express by:
F:Zfi*Vei,<fi|fi >=1
i
It’s called propagation. The convolution is made only in space:
fro= [ Eaftalgty - 2)
Each f; is normalized to 1. We always use
> fixei Y fixVe
i i

to express its abstract construction and the field. The following are stable propa-
gation:

particle  electron  photon neutino
notation ef Yr Uy
structure el (ef +e7) (ef +e¢)

Define
Seom (@) = Ry(kr)Yim, sk = i (2) := gp1,41()
< si(x), sk (z) >=6(0)
It meets the following results

Theorem 6.1.
[ ExBE @i~ 1) =0,y £ 0

R is any rotation.
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Proof. Use the limit
li + o _
tim, [ 4Vt ()i (o - )

and the identity
hV%g — gV?h =V - (hVg — gVh)

For the function, it’s strange in grid origin. |
Theorem 6.2. 1
X — =
S1 - S1
Proof.
1
v? * —) = V2
(§1 47r7") S1
O
Theorem 6.3.
VA = O
1 /
SISt FH G x —— =gi'gp Tk
161 - 151 1
1 /
= n X — = n
G161 S1 - SEYEEY!
Theorem 6.4.

V(s * spr) = (Vi) * G + i+ V(Spr)
Use this condition to prove:
e — ) *xq(x+c¢) = Cq(z — )i (z+¢) *x0(z — 2¢)
Theorem 6.5.
Javiasy = [avias «sh = [avias)
Theorem 6.6.
(Ver) %61 = ko, x Ve

The movement of the propagation is called Movement, ie. the third level wave,
harmonic wave.
The static MDM (magnetic dipole moment) of a group of electrons is

p=rx a.a’(/dx-em *Zveg(gxi))/z

=< /dx~ex>kZVe?(xi)\ir X 8|/dx-ew*ZVeju(xi) > /2,Q. =1
J J

for the kinds of muon with decoupled electrons

. ke
Ly R Z < eju(z)| — 28(;56?(961-)) > 2]%70 =1
j

Calculating the following coupling system
€ * Z €;
i

0-0e,=0
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(6.1) e = e Ny
By the condition 2.1 we find
(6.2) N =< VA,, VA >, Q. =1

7. ANTIPARTICLE

Antimatter is the positive matter reverse world-line (PT), If A(z), A’ describes
positive matter, A(—z)) is describes antimatter, we define

Alw) = A(-2)
so that the anti-matter from the equation 2.1 meets
8,0"A = —ie,, A7 - 94,
hence
(7.1) 3,0"(A+ A') = —ie), (A0A,) /2 + e, (A*DA)
We have the reaction in four-dimension map
p—, Alx) = e = p

equivalent to
p—e— A(=z),—p

and

€7+:€l

8. 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 decay. The invariance of
electron itself in reaction is also a conservation law.

9. MuonN

Generally, there are kinds of energy increments.
Weak coupling
W< V() Ve )y >

Light coupling
L:< V(e Ve, ), >

Weak side coupling
Ws:< V(e ) |V(e] )y > — < ez V(e)[e?" V(e ), >

Light side coupling
Ls:< V(e |V(er )y > — < ex x V(e )" |eP” x V(e ), >
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Strong coupling
S :< V(e V(e >

Because of the degrees of the derivatives the anti-matter couplings are the same
except strong coupling.

1 is composed of

ek (ef +77)

From the equation 15.1 and 6.1 and the other deductive, y is with mass 3m./e/, =
3 x 64k, spin 1/2, MDM pugk./k,,.

The main channel of decay

wh = M+ 7

M :eM*(;Jrz/l)

+ —ip1T * — ipax — ; —-—
ey xe. +e P1 xep ke +ePTxy — e, kv, + eI ey
The outer waves e, and e™"P'" x e}, e, and e P27 are coupling. The energy
difference is kind of Ws, the interacting field is between Ay.

2<e,« V(e e P x V(e ), > -2 < V(e V(e )y >
Ky

ky + ke

sum up in spectrum of p;

~ 2

< V(@ * (€))7« V(er), > 2 < Ve V(e )y >

k
=201--—* DIV e )y
( kﬂ+ke)<(6r) V(e )w >
B _leez
-
The emission of decay is
1
=—— [2.1970 x 10~ %4][1
31x 1005 | X 1078l

The data in square bracket is experimental data. The decay of particle M is like a
scattering with no energy emission

M7+ — ; +
10. PioN POSITIVE

Pion positive is
o eﬂ*(g—l—ef)—i—e;*ej
It’s with mass 5 X 64m,, spin 1/2 and MDM gk, /k+.
Decay Channels:

=y + U
It’s with balance formula
el xef +eqr ke +ePITxe, xu, —er kel +eP P xe, ke, + e xu,
The emission of energy is kind of W

1

I Y 10-83]1
518 x 10-55 (2603 107%s][1]

—&g
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11. P1ON NEUTRAL
Pion neutral is atom-like particle
70 epo x v+ elo

It has mass 4 x 64m., zero spin and zero MDM. Its decay modes are

7TO —= Yr+ N
The loss of energy is kind of L
1
-2, = ————— 4 x107176][1
= g3x10 1 oA 107l
12. TAU

7 maybe that
it e * (5ef +5et +er)
Its mass 51 x 64m,, spin 1/2, MDM ppk./k,. It has decay mode

T 7]

eT*Se;"—i—eil’l’”*@* v+ eP2® sy — e % bel + & xe, —&—ewlm*eu*e?'—&—e”’sz * U
The energy gap is kind of Ls

5<e xVeH e ™" x V(e ), > -5 < V(e V(e ), >

o 5ee

T ke Jke
= L 2.9 x 1071341
= Txi0m, (29107l

Depending on this kinds of particle including
@ = nlef,el)
we can construct particles of great mass decaying without strong emission (light
radiative), for example
e (g, e)

This series of particle include u,7 and in fact almost all light radiative particles
are of this kind, they are created in colliding. Another condition is possibly that,
in the collision, the created light radioactive particle (¢*t,e;”) with different n is
mixed to some rates as to the detector can’t distinguish them.

Because the channel width decides the channel branch rates, obviously the most
experimental data violate this rule. So that the channels listing after the same name

of a particle in fact belong to different particles.
The particle K+ possibly is

Kt =(¢2T vi+e) = put+7

It has emission of Ls.
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13. PROTON

Proton may be like

Py epx(ef e, el ey +ed +er +2¢ ) resx(ef +er +ef +e et +ef +e)
The mass is 31 x 64m,. that’s very close to the real mass. The MDM is calculated
as 3y, spin is 1/2. The proton thus designed is eternal because if it decay even to
the finest blocks the energy of emission is negative.

14. SCATTERING

The scattering can be calculated as dynamic electromagnetic mechanical theory,
ie. the magnitude scattered is calculated by the formula 3.1. From the equation
2.1 the operator of current is

= ies ALOAR — ey AMOA,

Zfi*ei%Zfi'*ei
i i

For example the scattering in some frame

The reaction is like

eP1T xet e xe - e xet PP xe

Jiz = ie/UAT8A1 + ie/UA§8A3 = 77;6/UAT8A3 - ie/UA§8A1
The transfer is
C(py + p3)" (P + Pi)o
(p1 — p3)?
The p) is the cap momentum relative to p;.

T~

/(k1kz)

15. THE GREAT UNIFICATION
The mechanic feature of the electromagnet fields is
Ty = F* Fyj — gi P F* /4
T is stress-energy tensor,
Ti; = Zmﬁzﬂj,ﬁo =1,=v/c

Too is quantum expression of the energy, by Lorentz transform it’s easy to get the
quantum expression of momentum. The General Theory of Relativity is

1
(15.1) Rij = 5 Rgij = 87GT/c*
Firstly we redefine the unit second as S to simplify the equation 15.1
1
Rij — iRgij =Tj;
We observe that the co-variant curvature is

Rij = F;;gij + 91 F, FM /8
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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 with the point of that unified world is from an unique source.
All depend on a simple fact: the current of matter in a system is time-invariantly
zero in mass-center frame, then we can devise current of matter to analysis the
e-charge current.

Except electron function my description of particles in fact is compatible with
Quantum Electromagnetic Mechanics, and they two should reach the similar result.
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.

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