QUANTUM THEORY DEPENDING ON MAXWELL EQUATIONS
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ABSTRACT. This article try to unified the three basic forces by Maxwell equa-
tions, the only experimental theory. Self-consistent Maxwell equation with the
current from electromagnetic field 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 momentum-energy
tensor of the electromagnetic field coming to the equation of general relativ-
ity is discussed. In the end that 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.
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
Py M Py
Depending on this view point one can constructs a wave
1pT

€

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

oOH
— E=
ot +V x 0

oF

_ H+j=
5 VxH+j=0
Try equation for the free E-M field
(3.1) A — AT = AL 0AY 24 ceo = J,Qe =1

It’s deduced by using momentum to express current.
(A% = (V,A),(J') = (p, ])
0= (8l> = (81578901’89:278903)
0 = (0") := (0, —0p,, — Oy, —Ouy)
The equation 3.1 have symmetries

CPT,cc.PT
If the gauge is
0 A" =0
the continuous charge current meets
Ou-j" =0
The energy of field A is e = [dV(E? + H?)/2
e=< Al - AJA, - Al > /4
=< QAM|OAF >=< A |0A" > /2 = — < A|T > /2

4. STABLE PARTICLE

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

V=Vie * A=V
Substituting into equation 3.1
9, 0" AY — 99, Al' =27,
2J; = —0"9, Al = -0"9,V
It has the properties
0-J;=0

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

(4.1) V- Ey=1iA}, - 0.A7 /2 + cc. = po

V x HO = —Z'A;KV VAZV/2+CC = J()

We calls the fields’ correction with n times of crossing is called the n-th order
correction.

5. RapIuM FUNCTION
Firstly
VA = —k*A
is solved. Exactly, it’s solved in spherical coordinate

1
sin® 6

0=r2V2f + k2 f = (r2f,)r + K2r2f + i(smafg)g +

sin 6

(fo)o

Its solution is

© = P"(cos ), = cos(a + mg)

o8] _ l
Ri = Nuu(kr), m(r) = 1 /0 (1(1“;1 cos(Ar)dA

/ dr-r’R?> =1
0

(r*R,), = —k*P*R+ 11+ 1)R,1 >0

R is solved like

R—rR
(r*R)r = —E*r*R + 11+ 1R
R — 7R
rR, +2(+1)R. +k* R =0
r—r/k

(s*F) +2(1+1)F+ F' =0,F = F(R))

F() is the Fourier transform

p_ (T =N
R —/; mCOb()\T)dA

The function R; has zero derivative at » = 0 and is zero as r — oo.
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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 R; is like the one in the figure 1.
The magnetic dipole moment p, is calculated as the first rank of proximation

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

Q _
2k

7. ELECTRONS AND THEIR SYMMETRIES

UB

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 je”
e; : NRy(kr)Yy €™, (CPT)
ef =NR_.(ef): Ri(kr)Yy _1e” "
ey, = NR_.(e]): Ry(kr)Yy _1e™
R_, : Rotation : z — —z,x — x,y — —Y
k=ke=mec/e)q
r,1 is the direction of the spin. We use these symbols e 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=J,, Q. =1
The equation of charge
po =€e*(i0)e, Q. =1



6 WU SHENG-PING

is used to normalize electron function that’s the same with the normalization of
electron to energy and charge

< Oelde > /2 = kee)q = me

<el—idle>=e
The static energy of electric field between Ay is
1
3
=—e k)2 =—————
S0 = —Cohe/2 =~ T Teg
Energy of the static M-field crossing

!

Em

= Ee
It’s easy to prove

< el|0,0"e >=0
Hence the gross energy is

1
~3.355 x 10165
The value of crossing term generated by static fields between electrons are

€e = 2g4 =

2. e ey el+ €,
e + — 0 0
e, — + 0 0
e 00 + -
e 0 0 — +

The field of four kinds of electrons has symmetries

ef = Z(E" + M,)

e = Y (=) By (=) M)
e = ()"

FE is electrical field, M is magnetic field. n is the order of the correction. The
non zero crossing in re-substitution is the crossing with A;. The higher absolute
frequency than k. is also zero.

Calculating the crossing part between e;, e; . the non zero results of crossing
is between A, and Ag or between Ay.

1

218 x 10785
The theorem 9.6 is used. The value of this crossing term generated between elec-
trons are

Ep R —e;ake/zl R~

2, ef e e e
er  + 0 0 -—
e, 0 + — 0
e 0 — 4+ 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
(8.1) Rij — iRgij = 87TGTZ']'

€70 Ty = I Fij = g Fu " [4,Qe = 1
F' is the electromagnetic tensor. This equation give mass because the space is
decided by E-M fields instantly. the factor e?a is to balances the physical unit.
Because fields F' is additive, the group of electrons are express by:

D fix Ve, < filfi>=1

i

The convolution is made only in space:
frg= /de(ty —x)g(t,x)

It’s called propagation. Each f; is normalized to 1. We always use

D fixein Y fixVe

i i

to express its abstract construction and the field. The reason is that

fi * (8@1» — (618))
is the potential field F' Its potential and strength fields is

A:/defi*Vei,,ﬁA—/@

When the mechanical physical is discussed, observing the Energy-Momentum
tensor T" we have the momentum is

=Ty
The spin of electron is calculated as
Se =< A|0y - O|A> /2=1/2

The MDM (magnetic Dipole moment) of electron is calculated as
1
pe =5 < Al0y|A >=1/(2ke), Qe =1

9. PROPAGATION AND MOVEMENT
Define symbols for particle x
ef = N - Ry (k)Y (1,1)e" =t
e;;a: = (e;:i_l + ej’r)/\@
<egle, >=1
The following are also (stable) classical propagations.

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

Not all EM field is explained as photon, but photon is explained as EM fields.
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By mathematic

Sktm () == Ry(kr)Yim, sk () = Gr,1,+1(2)

meets the following results

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

lim dVer(z)sp(z —y) =0,y # O
To="y—0 -3¢

Proof. Use the limit

k'—kro=ry—0

lim lim (/ dVe(z)sp (z —y))
I->C;

We have of course:
gk(r) _ /dpcpeipr7 p2 _ k‘2

Theorem 9.2.
< flx) * sklg(@) % o >=< f(x)|g(x) >
|fI%, |g|? is integrable.

It’s proved by
< Zaigk(x — ;)| Zbigk(x — ;) >= Za;*bi

Theorem 9.3. if e, g, is normalized to 1,
ePr x g = we'P jw| =1
Theorem 9.4.
V(s *skr) = (Vo) * spr + g * V(Sr)
-0, [ avrty - vyale — o ()
=—/dmf@—m%mxmm
=/ﬁwux—w@ux—m%wmn
:/@%H@&M@w@+wbmz=w—y
— [ V=2 (e + ) + (=25 (o + )

= [z + )+ 2+ )

Iy-2)={ 370

Theorem 9.5.
(Vi) x 61 = ke * Vg
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FIGURE 2. the shape of distribution of radioactive momenta of
electron fields in one direction: k/(1 + k)*—4k/(1 + k), calculated
through spherical Bessel functions

Theorem 9.6.
G*—=¢
r

C 1is relative to the measure of sampling dense of integration. It’s because

/qu'ci‘-cycf

:C'/dP-F(gl)*F(gf)*F(gl)*F(gf)
:/de*W**w*w**zl

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,
harmonic wave. The moment and field is determined by the grid shift. The har-
monic wave for static particle x is

ePr x ey x (Z €i)

i

The general fields is obtained by the shift of grid in which real electron is
/dl‘ . eipr+ikt+iket " ae’p2 _ k_Q
The static MDM (magnetic dipole moment) for coupling system is

n=< Z/dmi-ew*Vei(xﬂ—irxV\Z/dmi-eI*Vei(x) > /44 cc.,Q. =1

_<Zez*eZ \—zrx|Zez*V61 >7w+cc

L, =< Zez * e; (T Zez (—i0ge(x)) > 412

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

S, =< Z/dm ey x Ve ()] — 0404 Z/daj ceg % Vei(z:))/4+ce, Qe =1
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=< Z ex * e ()] Zew * (—i0gpe;(x;)) > ke /4 + ce.

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

A:/dwem*zaei

we find e, * e meets the wave equation
0-0A=0
Hence it’s real particle, its mechanical feature
€5, <Al —i0]A> | < AJA >=< DA|DA >

10. ANTIPARTICLE

Antimatter is the positive matter reverse the time, so that it meets
9,0" (A" (—t) + B) = i(A,(=t) + B)* - 9"(A,(—t) + B) — /2 + cc.
The right part is negative in accordance to positive matter. B is outer field the
particle is in. If A(¢,r) describes positive matter, A(—t,r) is describes antimatter,
we define
A(t,r) := A(—t,r)
We have the reaction transform
p+tA—=pep—apt A

And

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

w is composed of
Wsew x (ef + )

1 is with mass 3ke/e?0 = 3 x 64k,, spin 1/2, MDM pupk,/k,,.

The main channel of decay

wh = M+ 7
M;r =ep * (;—I—I/l)
€y * ej +eTIT ey * e + eI 4 ey *Vp + e w e

There are kinds of energy increase.

Weak coupling
W< el e, >

T
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Light coupling

Weak side coupling

Ws:< ej,ef > — <ex*e;",e’p“*ef >

Light side coupling

Ls:<el e >—<ezxef, el xe >
Strong coupling
e o ot
Si<el, el >
The outer waves e, and e™*P1% x e}, e~ "P1¥ x e}, and e~ "P?* ¢, and e~ 'P?* are
coupling. The energy difference is kind of Ws, the interacting field is E that

between As, Ag.
<& x0ef e % Dxey > — < &, e | (PRl 4 e > /2
p1’ = (ky + ke)?
k,—k , .
(1- k“ n I:) < & * Oef | (e Tkl y e > /2/2
n e
sum up in spectrum of p;

B 2k
K
The emission of decay is
1
= 21 107%5][1
51x 100 (219T0x 1075l

The data in square bracket is experimental data of the full width. The decay of
particle M is like a scattering with no energy emission
Mr+ — ; +
13. PI1ON POSITIVE

Pion positive is
' :ew*(ngel_)Jrefr*ej
It’s with mass 5 x 64k, spin 1/2 and MDM 3ugke/k+.
Decay Channels:

=y + U
It’s with balance formula
el xel +erxe +e T xe, xy, —enxel +eP % xe, ke + ek,
The emission of energy is kind of W
1

© 218 x 1085
The referenced data is the full width.

€r = [(2.603 x 107 8s][1]
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14. P1oN NEUTRAL

Pion neutral is atom-like particle

7r0:e7,o+yr+e;0*ul

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

™ — Yr + Y
The loss of energy is kind of L
1
ey = —————— 4 x 10741
fe= T§39x 10175 (54X 107l
15. TAU

7 maybe that
e (5ef +5et +er)
Its mass 51 x 64k., spin 1/2, MDM 9up/k,. It has decay mode

T YTV 7

er*5ef +e i * €y, * Vp e Py s Tk Set +er ke +e i ke, ke, + 3% sy,
The energy gap is kind of Ls, E = J
5<er*x0FE e, xOE, > /2
—5 <&y x OE |eP1rht w 9FT > /2

€r = e;lvp% = (krt + ke)2

k. — k. o o _
=5(1 = ) <@ Ef [V T Bl s )2
T e
_ 10e,
ke /ke
1 —13
= 19 % 10-5 [2.9 x 10™*°s, BR.0.17][1]

16. PROTON

Proton may be like
pT e, x (4;4—36[_ + ¢ —|—¥)

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.
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17. MAGIC NUMBERS

We define an unit: Mass-number Unit
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 A
~oiie, el tkie ol

T

e
The the designation of a particle is an equation
AP+ E P =My,
1—j+k-1=Q
it jtk+1=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

et ier il +i=1i
The equations for mass, charge and spin are
P+ P+ E 1P =My,
i—j+k-1=0Q
i+j—k—-1=28
18. SCATTERING AND DECAY LIFE

The scattering can be calculated as dynamic electromagnetic mechanical theory,

ie. the magnitude scattered is
et dVyjr A,

From the equation 3.1 the operator of current is
47AF = i AL OAM — i AFOA,

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

I(veiv):I(v‘](ei)v)

is the cross interaction. At little scale of interaction it’s

I(j1,72) :/deLAlJm

The reaction is like

Ali = /d.ﬁ . fli *8ei,A1f = /dl’ : flf * 8€i
2] = iAT0A; — iA;OA?
For example the scattering
eP1T o ej + etP2T 4 e — etP3T 4 ej’ + etPaT e

The transfer is , , , ,
s C(ph +p5)" (P +Pi)v
(p) — p3)?
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The p} is the cap momentum relative to p;. The number of particle of wave is
normalized by the following covariant term

dVa\/k/kee™® x Def

And we have
JHavistt ) ==

this calculation must conform to classical theory

The interaction is between Ag. IN the mean effect the number of particle of
unit harmonic wave: is

S
2%k

The energy gap in fact is part of interaction for example
el xe+ PP e —> PP xe+ PP xe

e is the same electron of the four kind and of the same polarization. In fact the
final state includes

s:=es*(e+e)

The interaction in the reaction is
I = 1(j13, J2a) = /dV4A13J§46(x -G)

The domain G is the domain meeting Clain-Golden equation and momentum con-
servations, for all emitted matter. Taking the mass center system, the part gener-
ating s is

ete—s= eiikte_ikstgks x (e +e)

k+ks =k
Using
. = [ dpCyer p = I
the invariable magnitude is

(p + p1)? + 4k7

2
5 = k's
(p—p1)? P

mzc/@@*

For a decay with two particles emission, the first order term of the scattering
effect is identity of the calculation of energy difference between the initial and final
state, which a easy analysis can prove.
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19. CONCLUSION

The relative theory is applied to electromagnetic wave to give the mass of the
fields, by energy-momentum tensor. In my view point the sum-up of the grains (as
electrons) of electromagnetic field is express of mechanic movement. Fortunately
this model explained all the effects in the known world: strong, weak and electro-
magnetic effects, and even subclassify them further if not add new ones. In this
model the only field is electromagnetic field except gravity, and 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 frame, 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.

Except electron function my description of particles in fact has the same form
with Quantum Electromagnetic Mechanics, and they two should reach the same
result except for some little bias. 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.
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