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Article

The Models of Primary Particles

Fu Lan

China Astronaut Research and Training Center, Beijing 100094, China; foreland@139.com or lfmin@tju.edu.cn

Abstract: If we assume that:The four fundamental forces of nature are independent waves without
rest mass, and their speeds are constant in a vacuum, just like light.
a. Light or electromagnetic waves and gravity are comparable in structure. The weak and

strong interactions are similar in structure.
b. Light and the weak interaction have the same speed c. with spin number +1 or -1.
c. Gravity and the strong interaction have the same speed cc and the same single spin number.
d. The primary particles, namely electrons (or positrons), electron neutrinos, and dark
neutrinos in this paper, are made of the above four waves.
We can find and describe some fundamental characteristics of the primary particles (e.g., their
sizes, energies, and interactions) and introduce new attractive results from them (e.g., the source of
the Pauli exclusion principle, the solution of the Einstein-Podolsky-Rosen paradox, and cc slightly

faster than cv).

Keywords: Models of particles; Electrons; Electron neutrinos; Dark matter; Sizes and energies of
particles; Interactions between two particles; Pauli exclusion principle; The solution of the Einstein-
Podolsky-Rosen paradox; Speed of gravity

1. Introduction

We know intimately the term "atom" which comes from ancient Greek and means "uncuttable"
or translated as "indivisible." In the early 19th century, the scientist John Dalton introduced the
modern definition of an atom to characterize chemical elements. It was discovered that Dalton's
atoms were not actually indivisible about a century later. An atom is made up of three basic types of
subatomic particles: electrons, protons, and neutrons, which occupy the tiny space inside an atom.
Protons and neutrons form the nucleus, which contains most of the mass of an atom. Electrons are
the lightest charged particles in nature and orbit the nucleus of an atom. An electron is seemingly
indivisible yet. So far, we have not split an electron into two or more smaller particles. We just
annihilate the positive and negative electrons. A free neutron is unstable and decays into a proton,
an electron and an electron neutrino. A free proton, on the other hand, is stable, and consists of two
up quarks and one down quark in the modern Standard Model. Another question is whether a quark
can be cut into smaller parts or whether the matter is infinitely divisible.

This paper tries to answer the above questions from a different perspective. What happens when
light or electromagnetic, gravitational and other waves make up the primary particles that are the
fundamental elements of matter? The assumptions are then derived:

a. Light or electromagnetic waves, the weak interaction, gravity, and the strong interaction are
independent waves without rest mass. However, their structures are different.

b. Lightand gravity can be described by the wave equation with the field strength E and speed

C.
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c. The weak and strong interactions can be described by the 4-dimensional Laplace equation

with field strength E' and speed c'.

c

d. According to the electroweak theory, light and the weak interaction have the same speed c.

2)

with spin number +1 or -1.

e. Gravity and the strong interaction have the same speed cc without spin, and cc is constant
in a vacuum.

f. The primary particles, which are electrons, electron neutrinos, and dark neutrinos in this
paper, are made of the four waves mentioned above.

1 The Formation of Primary Particles

Suppose that the birth of primary particles can be divided into the following two parts:

a. Light and the weak interaction couple together (hereafter referred to as the E-W couple)

when they have the same spin number and the second-order partial derivatives of their
.

fields with respect to time ——- are equal. Gravity and the strong interaction also couple
atZ

together (hereafter referred to as the G-S couple) when the second-order partial derivatives

A
E
of their fields with respect to time >~ are equal. So we have
ot
c’V*(E,+E,) =0, ©)
and
ciV*(E, +E,)=0. (4)

Where E., Ev, Ec, and Es are electric, weak interaction, gravitational, and strong interaction

fields.

b. The original spins of the light and the weak interaction convert the polarity of the electric
and weak charges when an E-W couple is formed.

c. It makes a primary particle when two coupled waves attract each other and shrink to a tiny
sphere. One E-W couple and one G-5 couple produce an electron or a positron whose charge
property depends on the original spin of the E-W couple. Dark neutrinos are composed of
two G-S couples. Two E-W couples with different original spin compress themselves into

an electron neutrino. But they cannot attract each other if they have the same original spin.

Thus, in the spherical coordinate system, we have the uniform Laplace equation for equations

3), (4)
.| 1 0( ,0E 1 of(. ok 1 ©&E
C — r~— +2—_— SIHH— +ﬁ 2 =0, (5)
reor or ) resiné o6 06 ) r°sin“ 6 op

2 The Fields and Binding Energies

We can now derive the electric, gravitational, weak interaction, and strong interaction fields E
based on equation (5) and existing physical laws and data. Since equation (5) has infinite pairs of

conjugate particular solutions!!
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.1 - B \d ;
E:C—Z(Ajr‘Jrr,—lekZ;ij(cose)e ke

/ (6)

a1 j B; j k ik
E :C—Z[Ajrwrj—jl]kz_;Pj (cos9)e™’

where Aj and B;j are constants, ij (cos@) are associated Legendre polynomials, j and k are integers,

j=0,1,2,3, ..., k<j, and j is called the degree of associated Legendre polynomials.
Clearly, there are
[E,+E,] =E +E, 7)
and
(E') =E, ®)

where the subscripts a2 and b denote electric, gravitational, weak interaction, or strong interaction.

) 1(. . B
The field E may be split into the macroscopic term _Z(AJ' r'+ J—il and the quantum factors
c r

j _ i .
ijk (cos@)e ™, ZPJk (cos@)e™” . The degree of associated Legendre polynomials j rules
k=0 k=0

properties of the field E because it is not only an exponent of r in the macroscopic item but also
impacts forms of the quantum factors.

Comparing equation (6) to Gauss's law of electrostatics and Newton's law of gravity, the electric

field E.is
1 B, < ok _ike g ; ~ip
E, =+ Pf(cosf)e™ =+——(cosf+singe ™)
C.L I Cr
1B . , )
E. =J_r—2—212Plk(cose)e"‘“’ =+ Zqz (cos @ +sin 6e'?)
¢l r’ e c’r
and the gravitational field Ec is
A 1 B <& r M . S
Es =—= =) P (cos@)e ™ =———(cosf +singe ™)
G I' k=0 el
o - ,(0)
Ee =—— —= > P (cos0)e™’ = ——— (cos @ +sin Ge"’)
G I ol

where '-' means attractive interaction, and '+' means repulsive interaction, as usual in this paper, q
is the mathematical electric charge, and M is the mathematical mass or the gravitational charge.
The weak interaction has an intensity of a similar magnitude to the electromagnetic force at very
short distances (around 108 meters), but this starts to decrease exponentially with increasing
distance. Its effective range is about 107 to 10-'6 meters!> 3. All of the above can help us to determine

the weak interaction field Ew from equation (6). Ew is therefore supposed to be equal to
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1 B ¢ px ik W
+— 1> Pf(cosf)e ™ = -0 <R,
A ctr’ e 2
E=t . .
+— 0 ZP (cos@)e™ = W2 o ZP (cos@)e™ r>R,,
C.r c.r
1 _ _
%QZPk (cos@)e™” =+ ) r<Rr,
£ _ CLINic C
W m-1 m
iz EEM ZP (cos@)e™’ = WZRm L ZP (cos @)™ r>R,
cir cor
(11)

where W is the mathematical weak charge, Rew is the critical radius of the weak interaction, and m is
an integer greater than 1.

The strong force is a short-range interaction (around 10-'> meters) similar to the weak force. But
its range is more complex than that of the weak force. At distances comparable to the diameter of a
proton, it is approximately 100 times as strong as the electromagnetic force. At smaller distances,
however, it becomes weaker. In particle physics, this effect is known as asymptotic freedom!® 5.
Furthermore, it is supposed that the fields of the four fundamental forces have a unified form in a

very small region. Hence, equation (6) can be translated into the strong interaction field Es

B 1 ] I\
- ZPlk (cos9)e™? =——— (cos O +sin O ™) r<Rg,
o gl 2
£, —-Ay —-> Pf(cosf)e ™ = o (cos@+singe™ <
s~ 2 1 _W +singe™) Re <Tr <R,
CG k=0 o Res1
n i Rn+2 n
-l S2
_C_2 r"+1 ZP (COS a)e "= 2 R3C n+l ZP (COS 9)6 r> RCS2
G cSl
B \ k ik § - i
——5 2 Pi(cos)e™ ~(cos @ +sin e'”) r<Ry,
o gl 2
Ay r< ) .
E = ——ZPlk (cos@)e™” (cos @ +sin fe*) R <F <Ry,
k=0 6 Nest
1 B ) §R”+2 n '
— S = D Py (cosQ)e"” =~ 52y Pi(cosO)e™” r>Rs,
€ I k=0 CoReil ™ i3

(12)
where § is the mathematical strong charge, Resi and Res2 are the 1st and 2nd critical radii of the strong
interaction, and # is an integer greater than 1.
Further, it is assumed that Res1 << Rew < Resz and m # n1.
Now we turn to determine the energy. The energy density of the wave equation (1) is given by

2

A

E

, and the equations (1) and (2) are Lorentz invariant. So we hope that the equation of energy is
also Lorentz invariant, and let the binding energy Eaw of the four fundamental fields be

E,., ‘dxdydzd (ct) . (13)

Vo
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Note that éa and E; are independent of time, and there are
27z ) )
j "™ ?dgp =276, (14)

and

j+k)! 2
(J+ )_5_,:N‘J‘.5J.j,n,61, (15)

”P!‘ cos &) P¥ (cos @) sin 8d 6 = .
! ) (0056)Py (c0s6) (—K)12j+1 "

When we use light as a measurement medium to determine the energy as usual, we can translate

equation (13) into the spherical coordinate system with the optical medium, which is

Ea"b = T
(t, —t1)27rz N R

——I[E
0

27 0L

J'l

0 ¢ty

A A

E,E,|r?sinodrddded(c,t)

[Sh e T

2z

IF

I_I\J

*

a b

r’sin@drdad o

:U'—n8

N .

M_

27

k

I
o

(16)
where R is the radius at which two fields begin to interact with each other.

The general energy expression can be calculated when equation (6) is substituted into equation

(16).
C2 o2 .
Eop =—F— J._”. EaE;‘I’ZSin 6drdod ¢
27y NKROO
2N
C2 worx2r| 1 .
- jL .[.[.[ C_2 Aaj j+l ZP ((:050)87I v
27y N¥ROOL™a
2N
1 j Bbi j k ik 2 i
x— |Ayr’+ T D P¥(cos#)e™” |r’sinodrdode
Gy k=0

2 Abj j+l

Z P¥(cos@)e ™

) | .
Al +rj—jll D P (cose)e'k‘/’} r’sin@drdde
k=0

“E,., 17)
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Based on equation (17) and associated with equations (9) to (12), we first compute the self-

binding energy of the four fields. The self-binding energy of the four fields Eev, Ec~c, Ew, and Es«s are

A 42
_2f 9 _ 9
E... =C 22 dr =2 (18)
r CL CL
® a2 2,62
m cm
Eone =C2 dr=-—, (19)
S e cir
r 7G G
Ry a2 © (A2H2m-2 A2
2 W 2 f WRS, _ w1l 2m-2
CL-[ cir? dHCLI cirem ar= c_Z{F_(Zm—l)R <R (20)
E — rL Raw L L ow ’
whw = A2R2M-2 W2R2M-2
Cﬁj 4 C;’m r= 2 < 2m-1 r> RCW
. Cr c.(2m-Dr
and
Rs1 a2 s2  [2,4 © a2p2n+4
S r $°R
Ci ﬁdr*—ci J. ﬁdr-FCE I 4R+522ndr
r Gr Rygy G ¢Sl Rs, G cSlr
a1 6 +2(n+2)Rfsz} (<R
- = "¥cS1
¢t |r 5Rg 5(2n-1)RS,
ZRcsz §2r4 ) © §2Rczsn2+4 A (21)
Gl e
E - r “G'es1 Ry, ~G ' csl
e c’&?| 1 R®
=L | ——(R%,-r’)+—=2 Re <r<R
)
0 A2p2n+4 2a2 2n+4
R
O[St dr =t s r>Rs,
r CG Rcslr CG (2n _1) RcSlr
The binding energy of the four fields, such as Eers, Eew, Ees, etc. are
T4 m ol
Ee"G :CEJ. zqz 2.2 rzdr:qT ’ (22)
r- Cc.r C.I
r CL G G
R A A
¢ wil 1
29 radr+0=I0) 22 r<r
L 2.2 2.2 2 cw
r CLr Lr CL r Rcw
Eeny = /(23)
0 r>R,
Rsi & & Rg2 & & RE 2
@[ e | Lo B ) rer )
v Gl Gl Res1 CLr CeResy G \r 2Rg 2Ry
E,.s =1C Jizi S rodrro-—% (R&,—r?) Ry, <F <Ry,
7 Cir* ciR% 26¢R%,
0 r>Rg,
m W mwv(l 1
E - E,[ 2.2 22r2dr+0: 2[__R j r<Ru
Grw — . Cgr™ C.r Cs \ T ow , (25)
0 r>R
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Res1 s 3 Risa o & 2 80 2
m m Sr cms( 1 3 R
_[ —— rdr+cf J' 2 aR ridr+0=-"1; (—— +—52 r<Rg,
r G RcS 1 CG r 2 RcSl 2 RcSl
R m 8r c2rhs ’ (26)
_J a2 r2 2 2
Egng =4C? <7 R dr+o_24RS (R4, -r?) Rg, <F <Ry,
r G G cS1 G cS1
0 r>Rg,
and
Ra w6 R w4 )
cf_[ ;Nz — r’dr+c? J ;NZ g ridr+ ws(l 8 + R°;V] r<Rg ° (27)
v Gr Cer R, CLT CRas celr 2R, 2R
Ry .n o
E, =lct |2 rdr+0=—" (e _y2 R, <r<R
WhS LJ: E 2 éRc351 2CéR351( ow ) es1 ow
0 r>R

ow

For the convenience of subsequent calculations, we require the results of our defined energy to
be consistent with those of the conventional physical method. Comparing equations (18) and (19)
with the electric and gravitational potential energy formulas, it is easy to see that the relations of the
mathematical electric charge (] and the mathematical mass M to the electric charge g and the mass

m are as follows

G=c,vkq (28)
and
. c
m=""—— JGm (29)
CL

where k is the Coulomb constant, and G is the gravitational constant.

1 The Structures of Primary Particles

A primary particle looks like a tiny spheroidal balloon with two envelopes (Fig. 1). Each of them

is formed by an E-W couple or a G-S couple. The envelopes can characterize as:

a. The whole binding energy of the coupled waves concentrates on the envelopes.

b. The macroscopic items of combined field strengths of the two coupled waves are equal on
the envelopes. Outside the envelopes, the coupled waves become two independent static
fields. But there are no fields inside the envelopes.

c. The size of the envelope, that is the size of a primary particle, depends on the critical radius
of the weak or strong interaction.

d. The two envelopes have the same inherent frequency vis, although this is not
mathematically required.

e. The degree of the associated Legendre polynomials j is the same on the two envelopes.

f. The behaviors of the two envelopes obey the Self-Conjugate Mechanism, which requires

J .
that one occupies the surface of ZPJk (cos@)e™ and the other must take up
k=0

] :
Z PJ!( (cos9)e™? , or they are conjugate to each other.
k=0
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Envelopes

l//
\ N\ //

N\ \ \-_/ />\
S~ - Static Fields

Figure 1. Schematic structures of a primary particle.

Hence, the binding energy of a primary particle Ey can be generally described as

2 o727
i

[E,+E]E. +E,T
il e

E r’sin@drdéde

pri

E,.E +E E;+ébE:+EbI§§‘rzsin9drd6’d¢ , (30)

a

=E e + Ejng T Epne T Epng
based on equation (16), where the subscripts a to d denote the electric, gravitational, weak interaction,
or strong interaction.
Epri is clearly equivalent to the rest mass. The total energy of a primary particle comprises the
binding energy or the rest mass and the energy in static fields.
1.1 An Electron Neutrino
An electron neutrino is composed of two E-W couples with different original spin. In order to

explore its structure, these assumptions should be adopted:
a. Its radius r..v is equal to the critical radius of the weak interaction Rcw.

b. The charges in equations (9) and (11) are equal and minimal for an electron neutrino, i.e.,
G, , =W, ,,if G, , and W, , are the mathematical electric charge and the mathematical weak
charge of an electron neutrino.

Integrating equations (9), (11), and the above characters, we have two field equations on

envelopes of an electron neutrino Ek .

- - qe v +We v H —i
[Ee+EW] - =T(cose+smee ?)
A r=Rew C
Ee.o. ) ; - (31)
—[EE+I§W] =——="__"="(cos 6 +sin Ge")
r=Reu CLRcw

where '-' only indicates that two E-W couples are attracted to each other on the envelopes.
Based on equation (30) and associated equations (18), (20), and (23), we can easily compute the

binding energy of an electron neutrino Ee_».
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Ee_v = [Ee"e + 2Ee"w + EW"W]r R,
q: 14 zqe vwe v 1 1 w: v 1 2m—2
= +t—F|-—— |+—| = (32)
cr oy r R,) crir @m-DR, /| _
1 A2 wez_v _ 2m qez v 2m Wez 14

= + = =
cR,, S om_1 2m-)YR,, ¢ (2m-)R, ¢

Combining the envelopes' characters b. with equations (9), (11), and (31), the fields around an

electron neutrino E. . can be directly written as

= & W, Ry &
[EH L+E, . VJ— q“ - (cos+singe™?) + —=—22 Zp (cos@)e e (33)
B - CL c.r .

2m+1
r>R

cw

Zml

>Ry, . . * w R™ m
[EH L+E, . J =F G ~(cos@+singe"”) F—=—2¢ ZP (cos9)e*”
- - c’r

1.2 Dark Neutrinos

Two G-S couples make a dark neutrino. However, the strong interaction field has two critical
radii, so there are two types of dark neutrinos, and they are named Dark I and Dark II. Similar to

Section 4.1, it is assumed that:
a. The sizes of Dark I and II are equal to the 1¢t and 27 critical radii of the strong interaction.

b. DarkI and II have the same mathematical mass and the same mathematical strong charge.

A

c. The mathematical strong charge Sy , is minimal and equal to the mathematical mass

_Vv

2 A

my ,,ie, My , =55,

Replicating the process of the previous section, we have the fields of a Dark I on the envelopes

EE D v

A

A oA m, , +S, i
[EG+ES]r i =T(cose+sm9e )
.o - °Sl+§ AT
[E +EJ . :—%(coseﬁinee"”)

cS1

M

where '-' only means that two G-S couples are attracted to each other on the envelopes.
Based on equation (30) and associated equations (19), (21), and (26), we can compute the binding

energy of a Dark I Ep_u
Eo_ =[Eore +2Eens +Esss ],

2| M2 2
:% b_v Ty 8, E_ 3 n Rcs32 +82 1 6 n 2(n+2)R%,
cs| r - \r 2R, 2Ry, “\r 5Rg 5(2n-1RS, -

2 2

.(35)

2(n+2) cs2 CLSD v _ 2(n+2)Rcsz
T 5(2n- DR, ¢&  5(2n-1)RS, cé

To get the fields of a Dark II on the envelopes Er, o and the binding energy of a Dark II Ep_u,

we imitate the last process and have

AN m
[EG+ESLRSZ :iz( o, Rea g S5 Vj(cos@+sm o) (36)

2 3
RCS 2 RI:S 1

|
—
m
®
+
T

R RS

cS2 cS1

- 1 ! . R . ;
<] = [ Dv y sz g vJ(cosH+sm6e"’)

and
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Eo i :[EG o +2E5 s +Es s]r:RCs2
2 [ %2 82 5 g2
S Cc My, Sp, (Rs _ 5) Res250 v
- 4 6 cS2
Cc| r 5Ry (2n-1)RS, R
242 202 37)
~ Rcsgg CLSD_V Rcssz CLmD_v
4 4
(2n-1) RcSl Ce (2n 1)Rcsl Ce
5)

~—— E
2(n+2) °-"

Following the computations of the particle external field in the previous section, we can obtain
the fields around a Dark I Ep_u

. S, . r X ,
Boo w — =5 (COSO+sin 0e™) R <F <Ry,
G " ‘cS1
Rn+2 n
= = = D v’ cS2 k —ik
|:EG—D7VI + ES—DivI :| = EG—DivI 3 il z Pn (cos@)e™ r> RcSZ ’ (38)
CG RcSl k=0
LY -
where E;_, | =———=-(cos@+singde™)
R - Col
b_vl >Ry e §
Eco 55 (cosa+sm 0e') Rsi <r<R,
- CG RcSl
. Rn+2 n
- = i D v''S2 k ike
|:EG*D7V| + Esfo,vl} =1Eco - 2R an (cos0)e™” r>Rs,
G cSl k=0
_ rﬁD_V 5 ip
where E;_ b == 55— (C0sO+sinGe”)
‘G " ‘cS1

and the fields around a Dark Il Ep i

|:EG—D_VII + Iést_vu :| ==

D_v - _j
> (Cos@+singe™)
G

Rn+2 n
—D y_S2 ZP"(cosH)e ke . (39)

C RS n+l
G cSl r>R

D_vll

*

r>Rs2 A A
|:EG—D_VII + ES—D_vII:I =T 55

G ‘cS1

’_(cos @ +sin 6e™)

n+2

s, R n
_ D_v cS2 sz(Cosg)elk(p

n +1
CG RCS 1

Comparing equations (35) with (37) reveals that, as far as measurements, namely energy, are
concerned, there is little difference between Dark I and Dark II. However, their volumes are
significant differences in the microscopic domain. There should only be Dark IIs in most cases
following the principle of energy minimization.

1.3 An Electron or A Positron

Electrons and positrons have the same structure. We will not distinguish significantly between
electrons and positrons in the subsequent descriptions and computations. One E-W couple and one
G-S couple attract each other to form an electron or a positron, so its structure is the most complex in

primary particles. Following the assumptions about dark neutrinos, it is supposed that:
a. The radius of an electron r. equals the critical radius of the weak interaction Rw, although

there are three critical radii for the weak and strong interactions.

b. The mathematical electric charge @, and the mathematical weak charge W, areequal, i.e.,

A

c. The mathematical strong charge $, is minimal, ie., S, =S, ,
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Referring to the way we did in the previous sections, we can obtain the field of an electron on
the envelopes Er,. and the binding energy of an electron Ee.

[ée+éw]

g, +W, . i
= %(coséﬂsm 0e™"")
r=Rew CLR

cw

T
m

A A T m S R . i
. —[Ee+Es]r:R :—C%[RS +S;3°WJ(0089+Sm9e"”), (40)
o G ow cS1

qe+we 1 me §eRcw
OR. R R

L' ‘ew G cw cS1
and

E, = [EBAG +E, +Egn, +E

wrs ]r:Rcw

e, . _G.S 2 _ 2
= =—=+—F—"(R5, - I . 41
{cér ZCéRfu( e )LRC )

W

g.m d.$ 2 2
= 2e =+ 2e e3 (Rcsz - Rcw)
czR 2ccRy,

According to the previous assumptions Rest << Rew < Res2, (, =W,,and S, =S, , =M, ,, we

have
qu 2We SD_VRCW mD_chw
2R2 = 2R2 ~ 2R® =722 (42)
ClRew  CiRaw  CoRess CsRest

and

E ~ .55, (RZ,-R?,)= G [Rs (43)

e ~ 23 ¢s2 ~ Mew
ZCGR031

Now we directly give the result for fields around an electron E..

2 2 _ qe H ~ig We H —ip
[EE’E+EW’E]_icfr2 (cos@+singe )J_rCErz (cos@+sine™) r>R, (44)

M S .1
€ (cos @ +sinPe'’) ——=
2.2 2p3
r R
G ‘G " ‘cS1

. +E.] =] © -
I: ¢ e] m . i SDJ/R:SZZ & ok ik
(cos@+sin Ge**) — > P (cosO)e r>R
k=0

(cos @ +sin fe'”) R, <r<R

ow cS2

e

>Ry,

2,2 'cS2

Next, the examination of equations (40) and (41) reveals that the 2nd critical radius of the strong
interaction Res2 should be the geometric characterization parameter of the G-S envelope rather than

the 1st critical radius of the strong interaction Resi. It is further assumed that R« and Res2 are

proportional to the wavelengths of the E-W and the G-S couples, respectively, i.e., RCW = é:;i’E—W ,

Ry, = 45 s - Thus, we can write directly with the envelopes characters d.

h — _/15*5 — C_G (45)

I:zcw Z’E—W CL
which shows that the speed of gravity cc is faster than the speed of light c. when the above equation

compares with equation (41).
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2 The Interactions Between Two Primary Particles

Imagine that two static primary particles are initially rested on each other and then separated
by a repulsive force over a distance of /. Particles I and II have potential and kinetic energy in the
separated state (Fig. 2). In the initial state, particles I and Il are equivalent in that they share a common

center of the sphere (Fig. 2) because there are no fields inside the envelopes of the primary particles.

[

2

| :
| .
I | I(r, 6, 7+ot), I (r, 6, T-ot)\s
|
|
|

[

For Energy I

R; | = >

p \
Particle Il

Particle |

A Pair of Self-Conjugate Lines - 1: (1, 0, 7—at), 1l: (1, 0, 7+awyt,)

Figure 2. Energy conversion between two primary particles.

According to the law of conservation of energy, the initial external energy of particles I and II,
or the total energy in their external fields, is equal to the sum of potential energy and non-potential

energy (including kinetic energy, magnetic energy for electrons, etc.) after their separation. Referring

to equation (16), the potential energy of the two primary particles EF,1 ~p, should be associated with

the following equation
1

Banp, 0 ———— 7 —x
t, —tl)27rg NS (46)
w7z 270t | z2rcl,
] [|EsE:|r*sinodrdeded(ct)- [ [ [ [ |E,Es |rsinodrdoded (c,t)
R. 0 0 ¢ty R, 0 0 ¢ty
1 w7270ty A o

= — [ \EHE% r?sin Adrdded (c, 1)

(tz _Q)Zﬂz N'j 100 ct
k=0
2 o 2r

= CJL ”J' E,E;, |r*singdrdgdpd (c,t) I is constant

27y NY 100

>
>

where EPl and EP2 are the external fields of primary particles I and II, / is the distance between the

two particles (Fig. 2), Rc is the larger of the two particles’ radii and

A A

E, E;Z ‘ r’sin@drd@ded (c,t) converts to the non-potential energy.
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From equations (18) and (19), the integration result of equation (46) in the macroscopic world is
consistent with the expressions for electric potential energy and gravitational potential energy. Then
equation (46) must still hold in the microscopic world. It is therefore assumed that the Self-Conjugate
Mechanism between two interacting primary particles remains everywhere. The Self-Conjugate
Mechanism makes two sets of fields around one particle conjugate to two sets of fields around
another particle, depending on the rotation of two particles. In other words, two primary particles

have achieved the self-conjugacy after rotating one cycle with their respective angular velocities w1

and w: (Fig. 2), and @, =*®, = @ . There are self-conjugate lines in pairs, and it is further presumed

that in their respective spherical coordinate systems. If two primary particles are repulsive to each

other (Fig. 2), oneisat I: (I, 6, 7+ a@t,) for particle Iand Il: (r,, 0, 7—w,t,) for particle II,

and anotherisat 1: (I, 8, 7—at,) for particleIand Il: (I, 8, 7+ ,t,) for particle IL If two

primary particles are attractive, then 11 and rrin Fig. 2 are reversed, so that the upper (left) line in Fig.

2 becomes |: (r,, 8, @t.) for particle Iand Il: (r,, 8, 27 —@,t.) for particle II, and the lower

(right) line becomes 1: (I, 6, 2r—a@t,) for particle I and Il: (I, 8, w,t,) for particle IL

Obviously, these lines are in the opposite position meanwhile 71 =ru=r, 61= 0u= 0 (Fig. 2).

Notice that there are

2nrw+2rw
i(k—k") 7 5i(k+k") ot _
_— J e e d(mt,) W, =,
ik (7 +axt;) o =ik (7-w5t) _ ) 2
J‘ plk (7o) g-ik'(7-0; d(a)ltc)_ _—
2 J’ ei(k—k');zei(kfk’)wltcd (a)ltc) W, = -,
oy (47)
0 Same rotational direction
270, Opposite rotational directions
and
2nrm+2n ) ) 2nrw+2rw ) )
J' k(@) oIk 27-t) 4 (o) = J' pik(@t)gik (wztc)d(wltc)
2nr 2nrw
0 Same rotational direction ,
270, Opposite rotational directions

(48)
where =0, 1,2, ..., nand t is the time it takes two primary particles to complete one rotation.
Thus, at a self-conjugate line, taking the rr coordinate system of the particle I as a reference (Fig.

2), and using equations (6), (47) and (48), equation (46) can be rewritten as
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o 1 2nr+27
ove, = [[ [ [Batr 0, 2B (r, 0, &)|r*sinodrdod(et,)
2;;2Nk'0 21m . (49)

E

o 1 2na+21

= Il {E (r)ZP (cosa)e'kil}[E (r)ZPk (cosa)e'kﬂr sin@drd0d (at,)
27[2 Nk 10 237

0
0 Same rotational direction

where (&, &) =(r+at, 7—ot,) or (&, &)=(at,, 2r-wst,).

Thus we can follow the results from the previous chapters when there is the potential energy

o
[l

Opposite rotational directions

——3
O._,g’

]

N

N
-
Z

=~
I
o

between two primary particles, and the distance of ! remains constant. There are only two conjugate
patterns between the two particles because each of the two particles consists of two coupled waves.

Therefore, equation (49) can be translated to

Ci 072w ,\ Ci
Epnp, J ”I ‘r singdrdddp = ————x
k k
2z Ni1oo ZﬂZN
k=0
2

A ~

[|FE g + By g JE o + By T +[E,  +E, 1[E, o +E, ,T|r*singdrdode
0

]{

0
= ':Ea—Pl"c—Pz + Ea—Pl"d—Pz + Eb—Pl"c—Pz + Eb—Pl"d—Pz ]r_|+R
- C

b, T Bugrrr, T Expnyp, t Einnrr, LHRC

(50)
where the subscripts a to d, and w to z denote the electric, gravitational, weak interaction, or strong
interaction.
According to Newtonian mechanics, the work done is equal to the potential energy when the

primary particles I and II move relative to each other. Reversing the Newtonian definition of work,

ie, F=VW = VEpl ~p, » and retaining the habit of using the negative sign as the sign of attraction,

the force between two primary particles FF,1 ~p, is therefore

dE, .
Fonp, :i% . (51)

From equation (49) it can be seen that two self-conjugate primary particles have potential energy
or force when they rotate in opposite directions, while they have zero potential energy or rest when

they rotate in the same direction. Clearly there are two modes of opposite rotation for two self-

conjugate primary particles, which shows that each primary particle has spin values of * E .

The result of equation (50) correlates the conjugate forms of all four fundamental waves, making
subsequent calculations based on it lengthy. Therefore, in the following equations, only the terms

associated with the mathematical electric charge § and the mathematical mass M are shown to
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A
=W, ,

e

make the results concise, since the previous assumption was that (, , =W, ,, (

D, = rﬁD_V . The assumption Resi << Rew < Res2 is also used to further simplify the results of the

S, =S$

€ -

later equations.

2.1 Two Particles of the Same Type
Start by computing the interaction between two electron neutrinos. Combining equations (18),

(20), and (50), we have the potential energy Ee v~y
Ee_v"e_v = 2|:Ee—e_v"e—e_v + 2Ee—e_v"w—e_v + Ew—e_v"wfe_v :|TZ|+RCW
A2 2m-2,~,2
_92 qe_v 0 Rcmr/n We_v
T 2ar )y Zem-D(+R )
CL( + cw) CL( m-— )( + cw)
A2 - . 52
24, , R2m-2 (52)

= + 2m—2
CL (I + Rcw) (2m _l)(l + Rcw) "

2'\2
~ ZL | > RCW
CL(I + Rcw)

Since two equations (33) have attractive and repulsive states under the Self-Conjugate

Mechanism, from equation (51), the force of two electron neutrinos Fe v is
2m-2,4.2
R W,

qZ
Fone , =12 2 — 7 T3 e_Vzm
- c.(I+R,)" ci(I+R,)
2q2 R2m—2
=t et + ow , 53
CU+R, | CU+R,)™ o
2 A2
~t e v I>R,,

ci(l+Ry)°

where the sign '-' or '+' depends on the self-conjugate patterns between two electron neutrinos, and
the "-" or "+" should be random.
Association equation (50) with equations (19), (21), (26), and (38), we can compute the potential

r=l+R;

energy between two Dark Is Ep_vip_vi
EDJ|ADJ| = ZI:EGfDivI"GfDivI + 2EGfD7vI/‘SfDivl + ES—DivI/\S—DivI }
8 v [ Rcssz -+ Rcs1)5 + Rcssz J:|

o[ 2 oy 8
2o Moo Mofor (g _(14Rg)2)+ 2
Ce I+ Rcsl RcSl Rcs1 5 2n-1
2C2rﬁ2 6 5 _ 5 5
S L R R (R (14 Ry + Rl Re) R }
CoRest +R; 5 2n-1
~ ZCEmIZD_v |:R0552 —(I+Ry)° + Resz } 0<I<R..-R
— 5 = "Y%s2 cS1
ceRE, 5 2n-1
27| Mg, RE' S,
cé I+Ry, (2n—1)Rf51 I+ Rm)z”’1
2¢2m? 1 R
= = +
¢t |1+Rg (@2n—D)R%,(I+R¢ )™
2cim? Ram4
= =Y = >R, —R, 54
ct(1+Rg)|” (@n—DRS,(I+Rg,)™? S , 59

and the force between two Dark Is Fp_virp_u1
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a2 o & &2
2c3| my 2my S o,
- 4L I = 2 D_3 = (I +R081)+ DG_ (I +RCSI)4
Ce | I+Rygy) Res: cs1
2cim? 20+R.,)° (1+R,)°
== |1+ ( 3051) +( ;Sl) 0<I<Ry,-Ryg
Ce(I+Ry,) Ris: Res:
FD_vI"D_vI =
2C2 mZ R2n+4 §2
i D_v cS2 D_v
4 2 6 2
Ce | I+Ry,) Re: (I+Rg)™
2¢im? | R2m4
T3 | R_ a1t RC (1+R._ )22 I >R, —Res;
CG( + cSl) cSl( + cSl)
(55)

Duplicating the last process yields the potential energy between two Dark IIs Ep_vip_vit

EDJHADJH = Z[EG—DJ/II"G—DJ/II + ZEG—DJHAS—DJH + ES—vaII"S—vaII ]

r=I4+Rs,
_2ct| Mg, o S,
- 4 6 2n-1 ’
¢ | 1+ R, (2n-DRg,; (I+Rg,)™"
252 2n+4
_2qmhy [ . R }
2 6 2n-2
Ce(I+R,) (2n-DRg, (1 +R,)™
(56)
and the force between two Dark IIs Fp_virp_vit
&2 2n+4 a2
2c2| mg ., R §
FD_vII"D_vII == 4L | I;_ 2 I::Ssz | I;_V 7n
Ce | 1 +Ryy) w1 (1 +Rsy) 57
2,52
2cimg |, RCZS";“
=_4| R_) +R6 [+ R )22
CG( + csz) cSl( + cSZ)

The potential energy between two electrons (or two positrons) and between an electron and a

positron Ee. has two forms because an electron (or a positron) consists of an E-W couple and a G-S
couple. As with electron neutrinos, the two forms should be random and based on the self-conjugate
patterns between two electrons. Combining equations (18) to (27) and (50), we can calculate the two
forms of the potential energy. One is E.~s when the two E-W couples are conjugate, and the two G-5

couples are conjugate (hereafter referred to as the E-P I (Electric Pattern I)).
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Ee"el = [Ee—e"e—e + 2Ee—e"w—e + Ew—e"w—e + EG—e"G—e + 2EG—e"S—e + ES—e"S—e ],—:|+Rcw
A2 2m-2,4,2 2,02 28 a
. 9. 0+ ~ Ra "W, . Cc.m, CI; ese |:Rc282 (I+ Rcw)z:l
CL (I + Rcw) CL (Zm _l)(l + Rcw) CG (I + Rcw) CG RcSl
2a2 5
+%{ L (Rfsz—(I+RCW)5)+R°—526} 0<I<R,,-R,
Cs | SR, (2n-DRy,
qAZ RZm—ZwZ CZmZ
5 e + 5 CW e S + 2 L e
c(1+Ry) c (@m-1(+R,) G(I+Ry,)
Cf Rczsnz+4 §e2 | > R _ R
ce(2n-DR, (1+R,,)"™ e
A2 2m-2 202 sz m
- qe |:1+ ~ Rcw 2m_2:|+ . CLme n L 4e 3D_v I:Rczsz _(I + RCW)2:|
c.(I+R) c.(2m-1(+R,) c.(1+Ry,) C:R;
CZmZ 5
+t ff” {LG(RESZ—(HRCW)S%RC—”G} 0<I<R4,—R,
CG 5RcSl (2n _1) RcSl
qZ R2m72 CZmZ
T {Jr 3 o Zmz} T (58)
CL (I + Rcw) CL (2m _1)(| + Rcw) CG (I + Rcw)
CRess Mo, I>R.,-R
ci(2n-1RS, (I1+R,,)"* sz
A2 2,52
% oM, | is large

“C(+R,) c(+R,)
Another is Eor when the two E-W couples are conjugate to the two G-S couples (hereafter referred

to as the E-P II).

Ee"ell = 2[Ee—e"G—e + Ee—e"s—e + Ew—e"G—e + Ew—e"SfE ]r:I+Rcw
20, G5 (59)
CZ(Iq:'Fg )+C§ER§ [R(:ZSZ_(I+RCW)2:|+O+O OSISRCSZ_ cw
_J6c ow G sl
22qeme—+0+0+0 >R, —R,,
c;(1+R,,)
24.m,  4m,
CA+R) CZRD? [R&, —(1+R,,)*] 0<I<R,,-R,
_J G ow G Mes1
qume
: I> Rcsz - Rcw
c;(1+R,)

Derivation of the last two equations can yield the forces between two electrons (or two

positrons) in both forms that are
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a2 2m-2,2.2 2,62 PPN
= % P chw WEZm_ 1 oL 2_2(:4Lmsese I"’Rcw)
c+Ry)" cl(+R,)™ c(I+R,)"  CRy
242
Foy = —CSLRSZ (+R,)* 0<I<Rg,-R,
G MNes1
@, RO i qRYG
i2| zizl 2m_4| 2 4p6 I 2n I>R<:SZ_RCW
CL( +Rcw) CL( +Rcw) CG( +Rcw) CGRcSl ( +Rcw)
G’ Rzmr,H c2m? 2¢2m M .
i . z|+t > 2m—2 | 4 = 2 I_463D_ (+Rcw) (60)
CL (I + Rcw) (I + Rcw) CG (I + Rcw) CG RcSl
ey,
BB CéR(?S_l (I+RCW)A OSISRCSZ_ cwW
R S PO N0, S0 . S
TR, (1+R)™F | cd(+R,)? RS, (I+R,)T sz e
L cw cw G cw G ' ‘cS1 cw
42 2,62
~E— % = M. 5 l'is large
ct(+R,)" c(+R,)
and
24.m 24.$
M % 4R ) 0<I<R.,-R,
I+R_)? 2R’
F _ CG( cw G ¢Sl
~ell Ao
B L I>R.,-R
_C2(|+R )2 > cS2 ~ vew
G cwW
A - (61)
24, 2G,m,
M Zov iR, 0<I<R,,-R,
I+R )2 2R
— CG( cw G ‘cS1
_& I > R _ R
2 2 cS2 cw
CG (I + Rcw)

A comparison of equations (60) and (61) shows that the force between two electrons are very

different in the two self-conjugate patterns. Equation (60) has the square terms of the mathematical

electric charge @, and the mathematical weak charge W,, which makes the force properties obey

the charges of the two electrons. However, there are only the product terms of the mathematical

electric charge (, and the mathematical mass MM, and the mathematical electric charge {, and

the mathematical strong charge $, in equation (61), which means that the force is attractive. This

€

indicates that even two electrons (or two positrons) can come together with small potential energies

and forces if they interact with each other in the form E-P II.
2.2 Two Particles of the Different Type

Similar to the last section, this one starts by computing the interaction of an electron neutrino
with another primary particle. Combining equations (22) to (27), (50), and (51), the potential energy

between an electron neutrino and a Dark I Ec vp_u1 is
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Ee_v"D_vI = 2':Ee—e_v"G—D_vl + Ee—e_v"S—D_vI + EW—E_V"G—D_VI + Ew—e_v"S—D_vI :|r:|+Rcw
24, .M G, $ (62
Zq Dy qe; >=(R%, —(1+R,,)?)+0+0 0<I<Ry,-R,, (62)
— CG (I + Rcw) CG RcSl
24, M
Mo 94040 >R, R,
CG (I + Rcw)
24, M, , RZ,(1+R,,)-(1+R,)°
et DV ]y 28 o 0<I<Rg,-R,
_ CG (I + Rcw) 2RcSl
2G, M
M I > RCSZ - Rcw
CG (I + Rcw)

and the force between an electron neutrino and a Dark I Fep_v1 is

24. m 24. S
e B4R,y 0<I<R,-R,
F _ CG (I + Rcw) CG RCSl
ot ZQG va 14
BTN I > RCSZ - Rcw
CG (I + Rcw)
24. m 3
_ 2qe_v D_v2 1_ (I + TCW) 0 < | < RCSZ _ RCW
] c(+Ry,) Res1
]2, m
——quJ/ D7v2 I > RCSZ - Rcw
CG (I + Rcw)

(63)
Repeating the previous processes gives the potential energy between an electron neutrino and

a Dark II Eeﬁv"DivH

Ee_VAD_V” = 2|:Ee—e_v"G—D_vII + Ee—e_v"S—D_vIl + EW—E_V"G—D_VII + EW—E_V"S—D_VII :I

r=l+R.,

24. m
= M +0+0+0 ,

Ce(1+R,)
_ qu_va_v
===

Ce(1+R,)

(64)
the force between an electron neutrino and a Dark I F.+p_vi1
zqe va v
Fe_v"D_vII = = = (65)

c2(I+Ryg,)?

the potential energy between an electron neutrino and an electron Ee v~
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Ee_v"e = [Ee—e_v"e—e +E e T E +E

- AW —¢ | AY- - — AW —
e—e_viw w—e_vie-e W—e_vAw e:|r:|+RCW

+|:Ee—e_v"G—e + Ee—e_v"S—e + Ew—e_v"G—e + Ew—e_v"S—e:|

r=I+R,,
4. G RA™2\\, W,
2qeque +0+0+ - cw e_v''e —
CL (I + Rcw) CL (Zm_l)(l + R(:w) "
q’\efvme qe7v§e

+ + R%,—(1+R,)?)+0+0
R Ry, R

9_.9 Rov W, W, 9.,
- +— = Tt +0+0+0
c.(1+R,) c.2m-1(+R,,) cz(1+R,,)
...0. { RL } ..M,
cZ(1+R,,) @m-D(1+R,)"?*| ci(+R,,)
. +%<R (+R,))
6.4, {H R2n* }
c2(1+R,,) @2m-)(+R,,)"™?
_ 6.6,
ci(1+R,,)

and the force between an electron neutrino and an electron Fe v

0. .G RZM™AW, W, G, M 0. S
+— qeque - + ch e_v 2:] —— qsiv e - quvgs (l + Rcw) 0<l< Rcsz _R
E _ CL (I + Rcw) CL(I + Rcw) CG (I + Rcw) CG R551
e_vihe T N ~ m=2.~ A Y o
6.4 , RWW, W, G m I>R..—R
TE+R.). T CU+R)" (+R.) 7 Pz~ o
L ow L ow G ow
A A 2m-2 A r’h ol r’h
3 R 2[ * = 2m721|_ 2 o e 2= qazv 3D’v (I1+R,) 0<I<Rs,-
] c+R)TL (1+Ry) G(+R.)" R
q" Vé‘l R2m72
- CZ (I:—— Re )2 |:1+ (I + RCW )2m—2 I > RCSZ -
L cw ow
O L IR,
c’(1+R,)’

where the sign '-' or '+' randomizes in equations (67).
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0<I<Rg,-R,
I > RCSZ Rcw
, (66)
0<I<R,,-R,
> RCSZ - Rcw
I>R,
, (67)

It is next computed that the potential energies and forces between the two types of dark

neutrinos and between each of them and an electron. Based on equations (19), (21), (26), (50), and (51),

the potential energy between a Dark I and a Dark Il Ep_vp_vir is

ED_vI"D_vII = Z[EG—D_VI"G—D_VII + EG—D_vI"S—D_vII + ES—D_vI"G—D_vII + ES—D_vI"S—D_vII :'

252 2p2n+4 &2
_ CLrnD_v CL RCSZ SD_v

+
Cé (I +Rs,) Cé (2n-1) Rfm (I+ Rcsz)znil

~ 2cimy R2m4
- Cé (I+Rs,) (2n-1) Rfs1(| + Rcsz)2n72
(68)

and the force between a Dark I and a Dark II Fp_v»p_v11 is

r=l+Rs,
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2,82 2p2n+4 &2
E _ 2CLmD_v _ 2c R, Sp
D vIAD vl = 2 2 156 2n
Ce(I1+Ry,) CeRer (I+Rg,) ©9)

252 2n+4
B 20LmD_V R,

== +
Cé (I + RCSZ)2 R(?Sl(l + RCSZ)zn_Z

Based on equations (22) to (27), (42), (50), and (51), the potential energy between a Dark I and

an electron Ep_i is

ED_vI"e = |:EG—D_vI"e—e + EG—D_vI"w—e + ES—D_vI"e—e + ES—D_vl "w—e:lr:HR
W

+|:E07D7V|AG79 + EG—vaI"S—e + ES—vaI"G—e + ES—vaI"S—e:'

r=I+Ry,
A, o, G, climiy
2 R ) 2 (Ree=(1+ RW)Z)“”%
G cw G " ‘cS1 G W
CEmD v§e 2 2 Cime§D v 2 2
+———(Rs,—(+R,) )+ ———(Rs, —(I1+R,)
aetrs, (e R ) e (R (R
_ 28 & 5
= C 'S S
+${%(RS§Z—(I+RM)5)+RC—SZG} 021>R,,—-R,
Cq SR, (2n-1)Ry,
4. M c2ri, c’s, § R
—zqe Pl 104040+ — = 0+ 0 2= B | >R, - R,
CG (I + Rcw) CG (I + Rcw) CG (2n _1) RcSl(I + Rcw)
QemD_v 1 + Rczsz _(I + Rcw)2 + CErﬁerﬁD_v 1 + Rczsz _ (I + Rcw)2
Cé I+R,, 2R03Sl Cé I+R,, 2RC3S1
2,52 2 2 5 5 5
4 CL4mD3_v |:Rc52 _(I + Rcw) + RcSZ — (I:_ Rcw) + RCSZ - :| 0o>1> Rcsz _ Rcw
=1 CRe 2 SR (2n-DR
qumD_v cimemD_v Cimé_v RCZSn2+4
2 = 3 6 2n-1 I> Rcsz - Rcw
CG (I + Rcw) CG (I + Rcw) CG (2n _1) RcSl(I + Rcw)
cis , [ R&,—(1+Ry)° | R:
= w82 0>1>Rg,-R
CARS, 5 2n-1 w2 T (70)
qemD_v Cimé_vR(:ZSn;4
2 = 6 2n-1 I> Rcsz - Rcw
CZ(I+R,) ci(2n-DRE,(1+R,,)

the force between a Dark I and an electron Fp_v~ is
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qemD v qe§D v CfmerﬁD v
e 2 (4R, ) -t
c2(1+R,,)* CciRY, (+Rw) ce(I+Ry,)’
CEmD v§e Cirﬁe§D v CE§D v§e 4
- = I+R, )— = (1+R_)- = I1+R 0>I>R,,-R
FDJ,Me — Cé chsl ( cw) céRSM ( cw) é cﬁSl ( cw) 'cS2 oW
4.m;_, ey, el LSRG
) S N2 4 N2 Ap6 2n >Ry, — Ry,
c(+R,)" ce(I+R,)" cRu(+R,,)
Gy, {1+ 1+ Rcw)s}_ cam,mhy, {1+ I+ RCW)B}
ce(1+R,,)? R ca(l+R,,) R
CZmZ 3
LR (I+RCW){1+W} 0>12R,,-R,
= CeRest Res1
4.M;_, cim,my, |, oy REy
) S \Z 4 RV} 2n >R, — Ry
c(+R,)" ce(1+R,)" cRu(+R,)
CZ 2
- c; RDG—" (1+R,)* 0>1>R,,—-R,,
G ‘¢Sl
_ Gy, cmghy,  clp RS sr, R, D
n C. cW
Cé I+ RW)2 Cé I+ RCW)2 Cé RCBSI(I + RCW)2
the potential energy between a Dark II and an electron Ep_ur is
ED_vII"e = I:EG,D_V“AH, + EG—D_VII"W—e + ES—D_VII"e—e + Esfo_vqufel_HR
- ¢S 2
+|:EG—D_VII"G—e + EG—D_vII"S—e + ES—D_vII"G—e + ES—D_vII"S—e]r_HR
- cS 2
A s 2.8 o 24 a p2n+d
AL c.m,my CSp vSeRcSZ ,
SRy O R T R (s R
G cS2 G S2 G cs1 cS2
A a 2.8 o 2,82 2n+4
o qemD_v + CLmemD_v + CLmD_vRCSZ
T A2 4 4 6 2n-1
CG (I +Rc52) CG (I +RCSZ) CG (Zn_l)RcSI(I + RCSZ)
(72)
and the force between a Dark II and an electron Fp_vii is
A 2.8 o 24 & p2n+d
F _ qemD_v CLmemD v CLSD_vSe RcSZ
D_vlire — (73)

T2 2 4 N2 ARt 2
CG(I+RCSZ) CG(I +RCSZ) CGRc81(I +Rc82) "
3 The Structure Values of Primary Particles

In this chapter, we attempt to incorporate the existing physical data into the computational
results of the previous chapters in order to obtain the structural values of primary particles.
Nowadays, we are fully aware of the characteristics of electricity, such as the charge, the potential
energy, and the field, at both the macroscopic and microscopic levels. We can be confident that the
available measurements reflect the characteristics of the electric charge and no other factors. Thus,

comparing equation (44) with Gauss's law of electrostatics and combining equation (28), it is easy to

see that the relationship between the mathematical electric charge of an electron §, and an electron

charge g in the present physical data.
G, = c_vka, (74)
It is somewhat difficult to obtain the charges of gravity and the strong force because gravity is

the weakest of the four fundamental interactions, and the strong force is a short-range interaction. In

the models of this paper, although the gravitational and inertial masses are different, it can be
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hypothesized that Newton's law of gravity is largely accurate because only electron neutrinos in the
model do not have gravitational waves and because electron neutrinos have much less binding
energy or rest mass. We focus on protons ---- stable, heavy subatomic particles ---- to explore the
charges of dark neutrinos. A proton is supposed to consist of one Dark II and one positron with the
opposite spin directions, because a combination of three or more primary particles must have one or
more pairs of primary particles rotating in the same direction or in the rest state. In other words, the
stability of the combination decreases as the number of primary particles increases. From equations
(72) and (73), a proton could have the structure shown in Fig. 3, and the two primary particles are

close together, i.e.,, [=0

Dark Il

Positron
Figure 3. Schematic structure of a proton.

It is further supposed that the non-potential energies of the two primary particles are negligibly
small compared with their binding energies and potential energy. Hence, the energy of a proton E,
equals

Ep =E, St E.+E; _viine,

=0

R, [, | cnn,, g REY

(2n-DcgRy,  ° [ ce(l+Ry,) CG(I+RCSZ) Ce (2n-1)R%, (1 +R,)™ (75)
~ ciRs,Mp ciRs,Mp

(2n-D)cgRs,  ° (2n-DcgRe,

2¢7RS,m?2

L CSZ -V~ E
~2n-1ct Rgl o=t
when equations (37) and (72) are subsequently substituted into the above equation, and the energy
of an electron E. is neglected in the above equation because E, is 1836 times E. (E, = 938MeV, E. =
0.511MeV)7l. Furthermore,

.G
m = m 76
D v 2CL p ( )

can be obtained from equations (29) and (39), where m, is the mass of a proton.
Next, by combining equations (42), (43), and (74) to (76), we have

R:,  4Vkq,

Rc351 B \/6 m,

Jka,/Gm, R?

2 °S;3 =E, (77)

cS1

2 5
Gmp RCSZ —

22n-) RS, °
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that we can solve and yield
2 2
2(2n_1)EP ° R§S1_ 4Ee R31= 4\/qu ’
Gm; Jkg,/Gm, JGm,
2
2(2n~1)x938.272x10° x1.60218x10* |5 .2
6.67430x10 7 x (1.67262x107%")? s 78y
B 4x510.999x10° x1,60218x10™" '
\/8.98755x10° x1.60218x10° x+/6.67430x10 ™ x1.67262x107
2
| 44/8.98755%10° x1.60218x107*° [*
\6.67430x10 ™ x1.67262x10%
2
[(2n-DRy,]s —3.2758x10" R, =5.6137x10™"
Evidently, Res: is very small from the above equation. Hence
2
[(2n-DRy, |5 ~5.6137x107"°
. § : 7
7.47x10% 7.47x10°° )
1= (M) =——— (fm)
2n-1 2n-1
Next
1 1
4k, |? 44/8.98755x10° x1.60218x107%° |°
ow \/_— RcSl = T 7 RcSl
Gm, 6.67430x10 ™ x1.67262x10 . (80)
1.23x107" 1.23x107?
—1.6444x10°R, = (m) = (fm)
2n-1 2n-1
Since in the solution of Res: from equation (77), we actually make
2 2 5
22n-DE, P 2 | 4avkq, P 2(2n-1)E, aka, P
—_— Ry =|——=—=1| , ie, ————Rga = €| , from which we can
3Gm? JGm, Gm? JGm,
5
5 ) .
RS, |4vka, |° Gm, R
©S2 — ﬂ ——F B2 —F  and tell ourselves that Res: and Rew are

derive —%= from =
R \/amp 2(2n-1) Rc631 '

almost equal from equation (80). This computational procedure is not precise enough, so we use

\/qu\/amp RCZSZ — Rczw —E ; . . )
4 R = E, inequation (77) and the above expressions to find Res2
cS1
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4E 2E R
Re, = [R5, +R% ~R,, |1+ 2 x—2LxR
cS2 \/\/qu\/gmp cS1 cw cw \/qu\/amp Rczw cS1
i 2 5
R |1s_ 2B [YOm P Gm favk, )
ow \/qu\/gmp 4\/qu 2(2n-1E, \/Emp
i 3
“R |1+ 1 A4E, —R_ |1+ 1 4><51O.999><160 (81)
2n-1E, 2n—-1 938.272x10
-3
:[1+3.20><10 JRCW
2n-1
-2 -3
_ 1.23x10 1+3.20><10 (fm)
2n-1 2n-1
Based on equation (75), the binding energy of a Dark II Ep_v is
E
Eo i z%:—938'272:469 (MeV) . (82)
From equation (37), the binding energy of a Dark I Ep_v is
n+2)E
e _2(n+2) e _(n+2)E, _ (n42)x 238272
- 5 - 5 (83)

= (n+2)x188 (MeV)
However, I have not found a way to calculate the energy of an electron neutrino E._,, which also

leads to an inability to determine the tiny difference between gravitational mass and inertial mass,

c2\/Gm,

especially when M, =
C

It can be determined that m > n since Res2 = Rew and the effective range of the weak interaction is
smaller than the one of the strong interaction. I would further suggest that n = 3 and m = 5 because
they seem to fit the current knowledge of the strong and weak interactions, and 1, 3, 5is a tiny, pretty
odd series. Of course, the exact number of m, n can only be found experimentally.

The speed of gravity cc is easily obtained from equations (45) and (81)

R, 3.20x10°
CG = CL: 1+ﬂ CL . (84)

Moreover, the energy definition equations (13) and (16) reveal that regardless of the speed of
light cL or the speed of gravity cc, there is an invariant that is the rest mass mo. Therefore, we can
obtain the relation of momentum and energy between the two measurement media of light and
gravitational waves

1 E2)_1( o, o o EZ
C—z{p5+p§+pf—c—2j=c7[px2+pf+pf—c7j (85)
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from the relationship between momentum and energy in Special Relativity

E2
pf + p§ + pz2 -—— = —m§ c’. Equation (85) directly derives the relation of space-time between the
C

two measurement media
1 2 2 2 242 1 12 12 12 2 412
(a6 +dy® +dz® —c’dlt’) = = (dx? +dy”? +dz” —c’dt™?) . (s6)
C C

So the proper time 7 is the same in all reference frames with the two measurement media.

4 Conclusions and Discussion

In this paper, field and energy equations for the strong and weak interactions are derived based
on a set of fundamental assumptions that are consistent with existing knowledge. These equations
are used to determine the structures of the primary particles and to analyze the interactions between
two primary particles. The characteristic parameters of the primary particles (Table I) are calculated

from the physical constants.

Table 1. Characteristic Parameters of the Primary Particles.

Particle Binding Energy” Elementary ) . . .
Spin Radius® (fm) Determinants of Radius
Name (MeV) Charge (e)
Electron/ 0.511 (Known ,
+
Positron quantity) 1.23x107 Critical radius of the
Electron 2n-1 weak interaction Rew
N.A.
Neutrino 1
+= -9 st criti i
Dark I (n+2)x188 5 7.47 x10 1st critical radius of the
0 2n-1 strong interaction Res:
1.23x1072 3.20x10°° 2nd critical radius of the
Dark II 469 1+
2n-1 2n-1 strong interaction Res2

¥e-n=2,3,4, ...... (Undetermined, suggested by 3)

cosf singe™

. : when we rewrite the quantum
singe” —cosd

Moreover, we can derive the matrix (

cos® sinfe™

factors in equations (31), (34), (36), and (40) as | . i
sin@e”  cosd

j and multiply it by the Pauli

(1 0 cos@ singe ™ _ o
matrix S i has well-known results in quantum mechanics with
0 -1) (sin@e” —cos@
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0 . 0 _ip
COS— Sin E e
eigenvalues of +1 and eigenvectors of , , 1.e., spin values iE. Thus the

0 .,
Sin—e —COS—
2

conclusions of this paper are compatible with existing physical-mathematical methods.

Furthermore, the interactive analysis reveals that:

a. Two self-conjugate primary particles have potential energy or force when they rotate in
opposite directions. However, they have zero potential energy or rest when they spin in the
same direction. This is one of the foundations of the Pauli exclusion principle.

b. Dark Is have the asymptotic freedom characteristic, but following the principle of energy
minimization, there should be only Dark IIs in most cases.

c. The force between two electrons (or two positrons) or between an electron and a positron
has two values, one large and one small, if the two electrons have potential energy or force.
Not only an electron and a positron but also two electrons (or two positrons) can join
together in the form of small force (or form E-P II).

d. Itis also random that two electron neutrinos or an electron neutrino and an electron (or a
positron) attract or repel each other. Because of this, electron neutrinos are a weak
destabilizer in the nucleus, and even though the binding energy of electron neutrinos is the
smallest of the primary particles, no evidence of electron neutrino destruction has yet been
found.

e. Primary particles behave like perfect tiny spheres in terms of energies and interactions, but
they also look like uneven minuscule spheres in external fields. Which is the reality of a
primary particle? Observation or mathematics? The answer should be that "the Moon is
always there, doesn't matter we see it or not", however, the Moon is changed when we see
it.

In interactive analysis, the Self-Conjugate Mechanism plays a key role in the microscopic
domain. Consider the case where external actions change the spin directions of particles in a
combination of two primary particles from the initial opposite directions to the same direction, and
then the combination is broken up. In other words, the two primary particles entangle after the
separation. Obviously, the distance of quantum entanglement is finite, not infinite as is currently
believed, because the strength of the fields around a primary particle decreases with distance. The
transmission speed of quantum entanglement is the speed of light or the speed of gravity. In this case,
Einstein is right.

Moreover, the speed of gravity cc is slightly greater than the speed of light c

Cs _q, 3:20x107

on_1 /) and the rest mass mo, the proper time 7 are the invariants with the two
c n—
L

measuring media of light and gravity. Gravity may have similar quantum properties, such as

E; =hgV, . What are the quantum properties of the weak and strong interactions?

It can further be hypothesized that a dark matter particle is created when the positron in a

proton is replaced by a Dark II. Therefore, the energy of a dark matter particle Ean is
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Edm = 2ED_vII + ED_vII"D_vII

1=0
2R Me,  2cimg, [ R&,*
(2n-DciRy,  ce+R) | (2n=DRE,(I1+R,)™ % |
4CER552mI23 v
et 4o =7,
G ‘¢Sl

/(87)

and the mathematical mass of a dark matter particle mdm is

2
= 4n”1D_V = 2ci_\/€ m, (88)
L

2

dm

from equations (37) and (56). Equations (75), (76), (87), and (88) remind us once again that the
difference between gravitational mass and inertial mass is almost negligible for a single Dark II or a
combination of double Dark IIs. Certainly, it is also reasonable to assume that a combination of two
Dark IIs has been annihilated by itself, and that there are only free-state Dark IIs as dark matter in
our cosmic, since no particle heavier than a proton is as stable as a proton. Or, are we listening to a
concerto for Dark II solos and duets, and conventional matter in our universe today?

Positrons and negative protons are so rare in our universe that Dark IIs only confine positrons,
which means that there is a law of nature that causes a dark neutrino and a positron to rotate in
opposite directions, and a dark neutrino and an electron to rotate in the same direction.

Let us now imagine what will happen if all the primary particles in our universe are gathered
together, crushed until they are destroyed at one point. This consequence should be similar to the
electron-positron annihilation. There will be only the four fundamental waves with extremely high
energy in our universe at that moment, the scene of the Big Bang.

It is worth noting that this paper cannot answer what the self-conjugate angular velocity w of a

primary particle is, and whether w is stable or variable.
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