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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.
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1. UNIT DIMENSION OF sch

© OO0~ W N

[ e T
_= o O O

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
g lor op
[E][L]  he
The unit of magnetic permeability p is
_ BT A
W= P~ dap
We can define the unit of @ (charge) as

ce=cpu=1

then

Then
VR C = (1.0546 x 10~34)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 =1.03x 10717C = 64e
e/p =e/o =157 x107% ~ 1/64
The unit of charge can be reset by linear variation of charge-unit
Q—-CQ,Q:q/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" - 0A, )2+ cc.=—J, Q.=1
0, A" =0
or
0-0A=ie), A -0A, /24 cc. = —J
with definition
(A%) = (V,A),(J') = (p.3), (i) = (=p,T)
0 :=(0;) = (04, 0n,, Oy, Ous)
9" = (0") := (=0, Oy, Oy, Ors)
Q. is the absolute value of the charge of electron. It’s deduced by using momentum
to express e-current in a electron. The equation 2.1 have symmetry

CPT,cc.PT
The energy of the field A are

(2.2) 5::/dV(E-E*+H~H*)/2:— < AY|V2|A, > /2
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It’s also valid with Lorentz gauge. As a convention the time-variant part is ne-
glected.

Analyze the mechanical meaning (in Fourier form) of the equation 2.1 we can
find the normalization for one particle:

(2.3) 1:/ dt < AY,0- A, >
0

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—i—Bnﬂ) :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,0,0"'AY =0
Substituting into equation 2.1
0-0'A=iA"0A, /24 cc.,Q. =1
with
0,-A" =0

We calls the fields’ correction A, with n degrees of A; the n degrees correction.
The dynamic process in the mass-center frame also can be solved by recursive re-
substitution in the same form, with harmonic (or others) initial wave. The second
degree correction (dependence) is

< iA%DA, + ce|1)(07D)|iAY DAy + ce. > /4

The normalization is on < A|0 - 9’| A >, the static mass of wave.

The decay to a stable state is calculated in isolated system. It’s a process the
EM energy €; = € —e transfer to mechanical energy Ej = g9 —¢e¢. With the matter
number invariant normalization in space-time (2.3)

1:/ dt < A¥,0-0'A, >
0

o0 oo
:—/ ﬁ<A%L>=/ dtege™*
0 0

then
CiZEO

£¢/eq = et

g is of cause the crossing energy of all the decayed blocks.
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4. SOLUTION

Firstly
V?A=Fk’A
is solved. Exactly, it’s solved in spherical coordinate
1 1
_2(02f _ 126y — _ 12,2 2 :
0=r"(Vf = k°f) = —k"rf + (r°fr)r + - (sin0fo)o + sin29(f¢)¢

Its solution is
© = P"(cosf),® = cos(a + mo)

Rl = le(k’)")
ji(z) is spherical Bessel function.
_ sin(xz) cosx
@) = 2 T
j1(0)=0

Contrary to the well-known result:

/000 2241 (ax)jy (br)dx = éd(a —b)

the functions j1 (az), j1(bx) are not orthogonal (why? CV), because a direct calcu-
lation shows that.
The solution of I = 1,m = 1,Q = ¢/, is calculated or tested for electron,

V = —NRy(kr)Y; _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 that is electrical, for the re-substitution to get the whole
electron function: 4

ef NRl(ker)YLlelket
et NRy(ker)Yy,_qete!
e, : —NRl(ker)YL_le*ikft
e : —NRy(ker)Yy je= et
r,l is the direction of the spin. We use these symbols e to express the complete

potential field A or the abstract particle.
Define the notations of particle x

el = NR1(k:wr)Y1,1eik’t
By mainly the second rank of correction Ao, a static field, we have
< ecpliOglel > /24 cc. = Qo =1,|Qc] = Qe
We can use this to normalize the electron functions.
< Ve Vel > /24 ce. = [keQc|,0 =1
< eep| —i0glel > A+ ce. = iz
The magnetic dipole moment of electron is calculated as the first rank of prox-

imation
—rx -9 A/4+ ce.
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Wy =< A;| —10y|A; >[4+ cc.
= 2%:6,0 =1
By discussion in the section 13 the spin is
S. = pizke/Qe = 1/2
The correction of the equation 2.1 is
A, =A,1-(0GA; —iA])/2) xu
— A0 AN DA — A7) /27201 A; — iA)/2
u=0(t—r)/(4dnr)

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

< V() + V()" V(e + V(e )y > /2
— < Ve, Ve, > /2= < V(e ), V(ef), > /2=0

The increment of field energy ¢ on the coupling of e}, e~ mainly between As is

1
~ _p3 —
fe N ~Cloke = g5 10 165
This value of increments on the coupling of electrons are
ce e e e e
e + — 0 0
e, — + 0 0
ef o o0 + -
e, 0 0 — +

The increment of field energy ¢ on the coupling of e;', ¢;” mainly between A, is
1. 1
Ep R ——e) kem ——
v 2 /o 2.18 x 10~8s
The calculations referenced to latter theorems. This value of increments on the

coupling of electrons are
+

. ef el e e
ef + 0 0 -
e, 0 + — 0
ef 0 — + 0
e, — 0 0 +

Because
9-0'(—e) = —i(—e)" - d(—e), /2 +cc., Qe = 1

the properties of electrons are

ef e e e —ef —e e —e

Q + - + - - + - +

S roor 1 1 l l r T
B r l l r l T T l
em/2) + + + + + + + +
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6. PROPAGATION AND MOVEMENT

Because field F' is additive, the group of electrons are express by:
(6.1) F=>Y fixVe, < filfi>=1
It’s called propagation. The convolution is made only in space:
frg= [ @asitoglty -
Each f; is normalized to 1. We always use

> fixei Y fixVe

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

particle  electron  photon neutino
notation ej Y Uy
structure ef (ef+e7) (ef +¢)

Define
Skt () 1= Ry(kr)Yim, sk = i () := g1 41()
we can find easily it meets the following results, especially as the normalization is
considered,
Theorem 6.1.
< R(gl;t(x)% Sk’ (y - .’IJ) >= 0) Yy 7é @
R is any rotation.
V(sk * k) = (Vi) * pr + 6k V(o)
(Vi) * 61 = ke * Vg
< (N<1)",(Ne1)" >=< N¢i,Ngp >=1
g?eintgfn’efin't % 5(t o T’)/(47T7‘) _ qzeintgikn’efin’t
Proof. Calculate
’ ]_ .
Iy (crexm o iAiT;
a(Srer™ * 47”) *e
and use the identity
0(t—r)/(drr) =56(t)/(4rr) « 6(t — r)
O

The movement of the propagation is called Movement, ie. the third level wave:

F=fxY fi*Ve
Calculating the following coupling system
eriegx (A+ A

A:Zei,A’:Z—ej

j
Its field is

B+ B
B::/dx-ez*VA,B’::/dx-ez*VA'
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With the condition 2.1 the state of lowest energy is
0-0e; =0
(6.2) er = eNigy
With the condition of charge
< (B+B')"id|(B+B'), > /2 +cc. = Qu, Qe = 1

(6.3) N~ (< AV A, >+ < AV AL >)/Q., Q. =1
Consider the reaction
+

,

+

.7
;i + _ o T oy ot

ipT
e e. — € * e, r

to find the crossing part between e, —e; is zero. This result is crucial in calculating
the the mass etc of particle. In fact, when the whole wave form is unclear, the first
correction of interaction can be obtained by the current, and it’s clear that the

crossing part is zero. We always use
|it < B,A>= |t,/t/dV(h(t) + h(=t))A- (h(t) + h(—t))B*

with their Fourier expansions. The right is the crossing between initial state and
final state, but the left is not. This is the reason why we can shift electrons from
one side to the other in the reaction formula.

The static MDM (magnetic dipole moment) of a group of electrons is

_rxa.a’(/dx.ex*ZVe;‘)/Al—i—cc.,Qe:1

J
u=</dx~eI*ZVem|—rxiV|/dx-ex*ZVe;‘>/4+cc.
J J

=< ejul =1 x iV Y et > Qulke|/(4ks) + cc.
J
The harmonic wave has in Lorentz transform

e x e(z) = e x (')
PPy =p"p, =0
Make

/ di(e®” x ex) — e 5 e(a)), da = dt’

7

to prove.

7. CONSERVATION LAwW 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
negative terms 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.
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8. MUON

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

Light coupling
L:< V(e |V(er), >

Weak side coupling
Ws i< e, xV(et) |es * V(e )y > — < ex* V(eS)[eP" V(e ), >

Light side coupling
Ls:< e, x V(e ) |ex x V(er ), > — < ep x V(e )" x V(e ), >

Strong coupling
S :< V(e V(e >
The core of u is composed of
worenx (ef —w)
From the equation 13.1, u is approximately with mass 3m. /e, = 3 x 64m, [3.2][1],
spin S (electron spin), MDM pugke/k,,.
The main channel of decay

+ +
w = M -y
M =epy*(—e, +1;)
e#*e?'Jre”’””*eM*e;+e”’”*ylHe#*ulJrelp””*eM*l/l

The outer waves e, and e”P* xe?,, e, and eP2” are coupling. The energy difference
is kind of W's, the interacting field is between Ay.

2 <e,*x V(e e« V(e ), > —2< V(e )|V(e ), > +ce.

Sum up in spectrum of p; that with the emission positive:

ke ; _ _
= 2k e < V(eu* (eff ,Ag))|e™V (e, , As)y ke > =2 < Ve |V (e, ),) > +ce.
m e
2k,
S )

Gtk 2

_ 2e4k,
ky + ke

The emission of decay is
1
=—— ~  [2.1970 x 107641
51x 1005 | X 1075](1]

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

M — —e; +y
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9. PION POSITIVE

The core of Pion positive is

+ . -
Tt en kel +eq x (ef —e)

It’s approximately with mass 4 x 64m, [4.2][1], spin S, and MDM ppke/kq+.
Decay Channels:
7rl+ =y + v
It’s with balance formula
erxel tem ke, +eP T xe, kv, —eq ke +eP T xe, ke + e xy,
The the emission of energy, ie. the difference of cross energy, is kind of W
1

I 10-83|[1
518 x 1055 (2603 107"s][1]

—&g

10. Pi1ON NEUTRAL
The core of Pion neutral is atom-like particle
70 e, * (e} + el+) +en (e, +e)

It has mass approximately 4 x 64m, [4.2][1], zero spin and zero MDM. Its decay
modes are

™ =+
The loss of energy is kind of L
1
—2, = - [84x 10751
e = Sax a0 1 (Ax 107l
11. Tau

The core of 7 maybe that

77 er* (Bel —Bef —e)

Its mass approximately 51 x 64m, [54][1], spin S., MDM pupk./k.. It has decay
mode
Tl+—>ul++1/l+—ul
er * et + e * ey, kU +ePTxy e, xbel +e, xe. + eiP1 xey, *e;r + €3 4y,
The energy gap is kind of Ls
5<erxV(e) e xe,xV(ey ), > —5<er*V(et) e, x V(e ), > +ce.

=5<e, xV(e) e« V(e ), > -5 < e, x V(e e, V(e ), > +ce.

- 5ee
ke ke
1
Depending on this kinds of particle including
gt =nlef —ef)

we can construct particles of great mass decaying without strong emission (light
radiative), for example

er * (g0 —e)
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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 (¢'" —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.

12. PROTON
The core of Proton may be like
Py e xdel —ep x3e; —e k2,
The mass is 29 x 64m, [29][1] that’s very close to the real mass. The MDM is
calculated as 3uy, spin is S.. The proton thus designed is eternal.
13. GREAT UNIFICATION
The mechanic feature of the electromagnet fields is
Ty = F" Fij — gi Fuu F* /4
T is stress-energy tensor,
T;j = Zmuiuj,u =dx/ds

Toho is quantum expression of the energy, by Lorentz transform it’s easy to get the
quantum expression of momentum. The observed mass in mass-center frame with
velocity v of the system is

M = 02Too/2|v=0 = 02tr(T;;) /4| v=0

(131) M = t?"(Tij) =< VAV,VAV >=26,Q., =1
The General Theory of Relativity is

1
(132) Rij — iRgij = 871'GT¢j/C4
Firstly we redefine the unit second as S to simplify the equation 13.2
1
R — §Rgij =T;;,Q. =1
We observe that the co-variant curvature is

Rij = ;;ngk + gijF:uFuy/gaQe =1
14. 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 hypothesis: the current of matter in a system can be devised
to analysis the e-charge current.

Except electron function my description of particles in fact is compatible with
QED elementarily, but my theory isn’t compatible to the theory of quarks. In fact,
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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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