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Article

The Models of Primary Particles

FU Lan

University of Science and Technology, Beijing, China; (E-mail: foreland@139.com, Ifmin@tju.edu.cn)

Abstract: If we assume that: a. The four fundamental forces of nature are independent waves without rest
masses, and their speeds are constant in a vacuum, just like light. b. Light or electromagnetic waves and gravity
are comparable in structures. Weak and strong interactions are similar in structures. c. Light and weak
interaction have the same speed c. with spin number +1 or —1. d. Gravity and strong interaction have the same
speed cc without spin. e. The primary particles, namely electrons, electron neutrinos, and dark neutrinos in this
paper, are made by 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 to the Einstein-Podolsky-Rosen paradox, and cc
slightly faster than ct).

Keywords: Models of particles; electrons; electron neutrinos; dark matter; Sizes and energies of
particles; Interactions between two particles; Pauli exclusion principle; the solution to the Einstein-
Podolsky-Rosen paradox; gravity speed

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 are not actually indivisible about a century later. An atom consists of three basic types of
subatomic particles: electrons, protons, and neutrons, which occupy the tiny space in an atom.
Protons and neutrons form the nucleus that contains most of an atom's mass. Electrons are the lightest
charged particles in nature and revolve around the nucleus of an atom. An electron is seemingly
indivisible yet. Until today, we have not split an electron into two or more smaller particles. We only
make the positive and negative electron annihilation. A free neutron is unstable, decaying into a
proton, electron, and neutrino. However, a free proton is stable, and is composed of two up quarks
and one down quark in the modern Standard Model. Furthermore, 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 will happen
when light or electromagnetic, gravity waves and other waves make up the primary particles that
constitute the fundamental elements of matter? The assumptions are derived then:

a. Light or electromagnetic waves, weak interaction, gravity, and strong interaction are
independent waves without rest masses. But their structures are different.
b. Light and gravity can be described by the wave equation with the field strength E and speed c.

1 o*F
(1)

VE=—
¢’ ot

c. Weak and strong interaction can be described by the 4-dimensional Laplace equation with field

strength E' and speed c'.

£ 1R
VE =-——— (2)
¢ ot
d. According to the unified electro-weak theory, light and weak interaction have the same speed ct
with spin number +1 or —1.
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e. Gravity and 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 by the above four types of waves.

2. The Formation of Primary Particles

To suppose that the birth of primary particles may divide into the following two parts:

a. The light and 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
’a

respect to time are equal. The gravity and strong interaction couple together too (hereafter

or’
referred to as the G-S couple) when the second-order partial derivatives of their fields with
2 A
respect to time P are equal. So we have
t
V' (E +E)=0, (3)
and
iV (E,+E)=0. (4)

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

b. The E-W couple has no spin. The original spins of the coupled waves convert the electric or weak
charge property.

c. It makes a primary particle when the 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. The 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 with the same original spin.

Further, we assume that each field around the primary particle is time-independent and
spherically symmetrical. Thus, in the spherical coordinate system, we have the uniform Laplace
equation for the above equations (3), (4)

] -
c? izi rza—E +—1 0 n@a—E t—5— ,12 6€ =0, (5
r-or or ) r’sinf 00 00 ) r°sin” 0 op

whose general solution is
1 &<
S35
j=0 k=0
40
22
j=0 k=0

1 ;
= (A ! o ]Pk(cos 0)e™*

ij (cos@)e ™

E = 4 (6)

where Aj and B;j are constants, le.‘ (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.

3. The Fields and Binding-Energy

We can now derive the electric, gravitational, weak interaction, and strong interaction fields E
based on equation (6) and existing physical laws and data.
It is reasonable that equation (6) can be transformed into a pair of conjugate solutions.
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EA=L2(Ar +—= )ZP (cos@)e ™™

| ; 7)
E :—Z(A r! = ]ZP;C(COS 0)e™?
k=0

Clearly, there is
[E,+E,] =E +E, (8)
where the subscripts a and b denote electric, gravitational, weak interaction, or strong interaction.
And we let

(E") = ©)

A 1 . B,
The field E may be split into the macroscopic item _2(‘4 jr’ + ji ; j and the quantum factors
c r

J J
ZP}’F (cos@)e™, ZP}’F (cos@)e™” . The degree of associated Legendre polynomials j rules
= 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.

Compared equation (7) to Gauss's law of electrostatics and Newton's law of gravity, the electric

field E. is
~ 1 B < ] . ;
E =t—— P (cos@)e ™ =+ Zqz (cos@+sinGe™)
¢ ris c;
| B o R , (10)
E, =+——->"Pf(cos )™ = i%(cos9+ sin ")
C, T k=0 c,r

- 1 Bl . k —ikp
E, =——2—ZZ:P1 (cosO)e™” =
G

| 5, " ;o a
E =——21Y PFcosB)e” = — i
0T ; | (cos ) 2 )

where '-' means attractive interaction, and '+' means repulsive interaction, as usual in this paper, ¢

is the mathematical electric charge, and m is the mathematical mass or the gravitational charge.

Weak interaction has an intensity of a similar magnitude to the electromagnetic force at very
short distances (around 10-'® meters), but this starts to decrease exponentially with increasing
distance. Its effective range is about 1017 to 10-1® metersl! 231, All of the above can help us to determine
weak interaction field Ew from equation (7). Ew is so supposed to equal to

~

c2 Z P’ (cos@)e ™ c r<R,,
A = 7
v m 4 VR & 4
Lz Z (cos@)e ™ = i—wz 2 %" P (cos @)e r>R.
€L k= ) k=0
1 B A ,
) c—z ;Pk (cos @)™’ =+ o) F<R.
E; - lL ' Rm 1
S ZPk (cos@)e"” = ZP (cos )" r>R.,

cL L

(12)
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where W is the mathematical weak charge, Rw is the critical radius of 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 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 freedoml* 5 ¢l. Moreover, it is
supposed that the fields of the four fundamental forces have a unified form in a very tiny range.
Hence equation (6) can be translated into the strong interaction field Es

B < : S
-—5 ZP{‘ (cosO)e *? =———(cos @ +sin e ) r<R.
col o ¢
[ Alr - k —ikgp A : —ip <
Eg = ——22P1 (cosO)e =—T(cos6+smﬁe ) R <r<R.,,
G k=0 Colis
k SRZ?zz S pk
M ZP (cos Q)e 2R3 — ZP (cos Q)e r>R.,
G
ZP" (cosB)e"? =— ) r<Rg
CG k=0 Ce
at A i . .
E = ——{ZPII‘ (cos @)™’ = — (cos @ +sin Be'”) R <r<R,,
CG k=0 Coliesi
ikp _ SR:;; N ikp
- ZP (cosB)e™ =— R ZP (cosB)e r>R,,
CG rn cgRsr"
(13)

where § is the mathematical strong charge, Resi and Res2 are the 15t and 274 critical radius of the strong
interaction, and 7 is an integer greater than 1.

Further, it is assumed that Res: << Rew < Res2 and m # n.
2

A

E

, and the equations (1) and (2) are Lorentz invariance. So we hope the equation of energy is Lorentz
invariance, too, and let the binding-energy E.+ of the four fields be

Now we turn to determine the energy. The energy density of wave equation (1) is given by

E, , b B | dxdydzdet . (14)
t _t Voo
Note that £ , and E Z are independent of time, and there are
2z
0
and
a . '
[P (cos 0) Py (cos ) sin 00 = Urml 2 5 _Nvs, . (16)
o (j—-m)!2j+1 - T

When we use light as a measurement medium to determine the energy as usual,
we can translate equation (14) into the spherical coordinate system with the optical
medium, which is
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1 o2l o a
E , = —[[ [ [ |E.E;|r* sin0drd0dpdc,t
(t, 11)2”ZN]§ RO 0 ¢
e (17)
=—2—[[[|£.E)|* sin6draode
27) NiROO

where R is the radius at which two fields begin to interact with each other.
The general energy expression can be calculated when equation (7) is substituted into equation

(17).
_—Tj [|E,E;|r* sin6drdodg
.RO 0

B,
j+l

J .
L1 Pl (cos @)™
k=0

—t— I —12 A+
C r
2;;2 N’; 0 %a

B | .
— |4, +== D Pl (cos O)e™” } r* sin Odrd 0d
k=0

2=l
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2”2,»: NfRoOL™

Jj Baj . k ikp 2 o
Ar’ +—5| 2 P (cos@)e™ |r sinOdrd 0d ¢

B, |{ ,
Jj by k —ikep

A,r +rj+1 E P/ (cosB)e
k=0

k=0

A Ak
J.Eb a
0

r* sin OdrdOd o

(18)

B,

i Bally 2
A ' +—=||A4, ! +—=|rdr
i rj+1 ) Jj+l

r

Based on equation (18) and associated with equations (10) to (13), we first compute the self-
binding-energy of the four fields. The self-binding-energy of the four fields Ee, Ec-G, Eww, and Es-s are

o 6}2 6}2
_ .2 _
Eefe - CLJ. 4 2 dr = P 7 (19)
r Lr CLr
0 AD 2. A2
2 m _ch
Ego=ci|F=dr="5—, (20)
rCGi" CGI"
R, ~2 0 A2 p2m-2 ~ 2
¢ w Ww'R w1 2m—-2
ch' Z 2dr+c§j T dr= — | ————— r<R,
" 2 (2m-1R o
E _ r Clr R, ch CL r cw ,
wow T © A2 p2m-2 ~2 p2m-2
c? W R, dr= W R, r>R
L 4 2m 2 om—1 2m—1 cw
. F c;2m-1)r
(21)

and


https://doi.org/10.20944/preprints202401.1065.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 15 January 2024

doi:10.20944/preprints202401.1065.v1

6
Rsi a2 Rsy ~ © A2 p2n+d
5 s 2 SR,
ch o ——dr+c; I ———dr+c; J‘ — 5 dr
r G R ~G Sl R, G cSlr
[ L 2+ )R, } <R
6 — “teS1
R 5(2” DR,
A2 p2ntd
— 2 2 cS2
Eg s CL e drtc; _[ 46 2 dr
» Collesi Rs, Ccllesi”
242 5
c;S 1
_< 5 5 52
=73 |:5R6 (Rcsz -r ) n—1 } R <r=<Rg,
Ce eS1 (2n- ) eS1
© A2 p2n+d 2A 2n+4
2 Rs) _CS Rcsz r>R
L 4R6 2n -4 7 1 R cS2
- Coliesi” Cq ( n—DR
(22)
The binding-energy of the four fields, such as Ec, Eew, Ees, etc. are
0 A A A A
29 m 5, gm
E s=c|57—77rdr= ’ (23)
. CLI" CGI" CGI"
R, A R A
w( 1 1
ch‘ 2qz 7 2rzafr+0—q—2 - r<R,
c,roer c, \r R
E _ r cw
e-w 7
0 r>R_
(24)
R A A Rsr A A AR 2
K K s(1 3 R
c; J. zqz —ridr+c; J Zqz ———r’dr O_q_z(__2R 2]?32 J <R
- G Gl R 17 Collesi Ca \ T eS| eS1
Rsy n A
E =l [-L 5" g0 B (g2 _p2 R, <r<R
s —1CL > 2 oo rart 23 es2 T es1 ST S Regy
» Gl Coligg Colies
0 r>R,,
’ (25)
R, ~ A
¢ m mw( 1 1
cij — =5 rdr+0=—|——— r<
E, = " Cgl 1 c. \r R, (26)
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7
Res1 ~ A Res» 2
2 m 5 2 m sr o, c;ms| 1 3 R
CLJ. 22 2 2rdr+cLI T A+ 0=—" R 21;,2 r< R
- Gl Cgr R €67 Coltesi Cc \r eS1 eS|
om§ s
—J.2 2 L 2 2
E;, ¢=1c; I —— 5 dr+0 g (Rcs2 r ) R <r<R.,,
» Col” Coli Coltes
0 r>R.,
, (27)
and
Rt A o R, A 2
5 w ) ) woosr ws | 1 3 R
CLJ. 22 2 zrdr"'CLJ T 7 gy [ drt0=— 2R ZRC;.V <Ry
. Gl Cgr Ry LT Collsi Ce \ T S eS1
B WS
_ )2 2 _ 2 2
E o= CLJ. 5 dr+0 7Y (Rcw—r ) R, <r<R,
» Gl Colig Coltesi
0 r>R_

(28)

For the convenience of subsequent calculations, we require the results of our defined energy to
be consistent with those of the conventional physical method. Compared equations (19) and (20) to
electric and gravitational potential energy formulas, it can easily find that the relations of
mathematical electric charge ¢ and mathematical mass 71 to electric charge g and mass m are

é=c,\kq (29)
and

¢

m=

(30)
where k is the Coulomb constant, and G is the gravitational constant.

4. The Structures of Primary Particles

A primary particle looks like a tiny spheroidal balloon with two envelopes (0). Each of them is
made by an E-W couple or a G-S couple. The envelopes can characterize as:

a. The whole biding-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 envelopes, which means the size of a primary particle, too, depends on the critical
radius of weak or strong interaction.

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

e. The degree of associated Legendre polynomials j is the same on the two envelopes.
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f. Behaviors of the two envelopes obey the Self-Conjugate Mechanism, which requires that one

J J

occupies the surface of ZP}’F (cos@)e™ and the other must take up Zij (cos 0™’ , or
k=0 k=0

they are conjugate to each other.

—_—— Envelopes

/
( N /
\\\\ — />/\

~ -—7 Static Fields

Figure 1. Schematic structures of a primary particle.

Hence, the biding-energy of a primary particle Eyr can be generally described as
o 2r

IJ j ‘[Ea +Eb][Ec +Ed]*‘7”2 sin 8drd 8d ¢
zﬂlejf_ R0 0
k=0

E

2
— CL
pri j

A A

+EE +EE,

#?sinOdrd0de ,(31)

= Ea—c + Ea—d + Eb—c + Eb—d

based on equation (17) Epriis clearly equivalent to the rest mass.
Evidently, the total energy of a primary particle comprises the biding-energy or the rest mass
and the energy in static fields.

4.1. 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 weak interaction Rew.
b. The charges in equations (10) and (12) are equal and minimal for an electron

neutrino, which means é, ,=w, , when é , and W, 6 are the mathematical

electric charge and the mathematical weak charge of an electron neutrino.

Integrating equations (10), (12), and the above characters, we have two field equations on
envelopes of an electron neutrino Ek v

~

q, , +W

[Ee +EW] B} :—Tze—"(cos€+sin Oe™'?)
EE, e_v *Cw ; CW+W (32)
- E,+E,] L = (cos O +sin0°)
e L Yew

where '-' only indicates that two E-W couples are attracted to each other on the envelopes.
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Based on equation (31) and associated equations (19), (21), and (24), we can easily compute the
biding-energy of an electron neutrino Ec_».

E [Ee,g + 2Eefw + EW*W]r=R )

) A N A2
qe v 2qe Vwe 1% 1 1 We v 1 21’)1—2

L e R v el (33)
cr c; r R c;r\r (2m-DR,, L

cw
ew

A2 ~2
1 n2 We_v _ 2m qe_v _ 2m We_v

= + = =
R, e m1 2m-DR,, ¢, (2m-DR,, c;

Combining the envelopes' characters b. with equations (10), (12), and (32), the fields around an
electron neutrino E. . can be directly written as

A ~

A A w, R
[E 7V+wae7v]:+q (cos @ +sinfe )+ —=—2— ZP (cos@)e ™

e—e Cz 2 2 m+1
- L L
Vg R 5 r>R._
ew *
r r _ ip e 14 cw ikp
Ee—e v + Ew—eiv :| 2 ) +— 2 ] Z (COS t9)e
¢
(34)

4.2. Dark Neutrinos

Two G-5 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 0, it is assumed that:
a. The sizes of Dark I and II are equal to the 15t and 2nd critical radius of strong interaction.

b. Dark I and II have the same mathematical mass and mathematical strong charge.

c. The mathematical mass 71, , and the mathematical strong charge S, , are equal, i.e.,

A

my , =S8, ,. Sp, isminimal

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

EE, D_vI
R R m, +8§ ) 4
[EG +ES] :—D*;Rz Dy (cos@+sinfe )
A r=Res: Colics
Epp o . . , (39)
_ mDiv + SDiv . ip
E +E ——T(coséwsm@e )
r=Rs R

where '-' only means that two G-S couples are attracted to each other on the envelopes.
Based on equation (31) and associated equations (20), (22), and (27), we can compute the
biding-energy of a Dark I Ep_w

E

D _vI

=[E;c+2E; 3 +Es |

r=R.s

G L (1 : RJ (1_ 6, 2n+2R ]
B R

F Ry, 2Ry )T\ TRy, T s@n-Rs,

2(n+2)R52 18, 2(n+2)R5 cimy,
5(2n 1) Sl CG 5(2n 1) S1 Cé
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(36)

To get the fields of a Dark II on the envelopes Lz, p_.1 and the biding-energy of a Dark II En_, we
imitate the last process and have

A . _1 n%Dv Rcsz
[EG+ES12R€S2 = ( +R , |(cos@+sinBe ™)

E,D v

r=R.g CG

m R, . . ;
[E +E} :—Lz( D-V+ﬂstJ(cos6+sm6e"”)

(37)

and

EDJH = [EG—G +2E; s +Eg ]”:R<sz

2 [ A2 A2 5 A2
_C | Mp .y Spoy ( 5 5) Rs»Sp
-4 6 cS2
co| 7 SR, (2n-1R%, -
s 222 s 282 (38)
R cS2 CLSDJ/ _ R S?2 chva
6 4 4
(2n DR, c; (2n DRS, ct
5

~—~ E
2n+2) "

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

. S, 4
D v : —ip
E; p i ——=7(cos@+sinfe™) Rg <r<R,,
G eS1
S Rn+2 n
2 ~ )z p_vits2 k
[EG—DJ/I + ES—D7v1:| =vE6p v — 2R3 P ZP (cos 9)3 r>R.,
cSl
. b o
where E;_,, ,, =———(cos@+sinfe )
- G
D viI A 4
_V r>R(-31 A SD V}n i
— . 11
E; p i ——=7(cos@+sinbe”) Rg <r<R,,
G eS1
« S Rn+2 n
r - ) D_v*©'eS2 k ik
[EG—DJ/I +ES—D7VI:| =vE6p v — 2R3 P ZP (cosB)e r>Rg,
cSl
ns ‘ _
where E, ,, ,, =————(cos@+sinfe”)
Coltes)
(39)

and the fields around a Dark II Ep .

doi:10.20944/preprints202401.1065.v1
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~ A ﬁ’l
|:EG—D_VII+ES—D_VII] 2 2 —(cos @ +sin Oe”" ?)
cgr
2
S R)‘l+ n
p_vi%s2 k
- 2R3 n+lZP (cos&)e
ED vil > IQCS2
= >R, A ~ * m _
J— — b l¢
|:EG—D7V11 +ES,D7V,,} ——T(cosﬁ+sm6e )
cLies1
A R)H-Z n
52
——; = ZPk(cosﬁ)e”W
CGR =0

(40)

Comparing equations (36) with (38) 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.

4.3. An Electron or A Positron

Electrons and positrons have the same structure. We will not distinguish significantly between
electrons and positrons during 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 . equals the critical radius of weak interaction Rew, although there

are three critical radii for weak and strong interactions.

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

A

qe = We :
c. The mathematical strong charge §, are minimal, which means §, =5, .

Referring to the way we did in the previous sections, we can obtain the field of an electron on
the envelopes Er, . and the biding-energy of an electron Ee.

[Ee +E, lzR = LR?@ (cos@+sinfe™”)

2
o R
A A ~ * 1 ”;’l § R . i
By~ EovE] =] gt |(cosOsinde”) , (41)
’ r=R., CG RCW RcSl

g.+w, 1M SR

e e cw

2p2 2| p2 3
CL Rcw CG R RcS 1

and
Ee :[Ee G +E675 +EG w+Ew S]r:R,,
— qu’/he + ée§e (RCZSZ —}"2) . (4:2)

According to the previous assumptions Rest << Rw <Res2, ¢, =W,, and §, =5, ,, we have
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2ée _ 2‘;“/'9 §D VRCW 43
2p2 T 2pR2 N R3 (43)
CL cw CL cw cS1
and
4.5p 2 g9, [ R
e ~ 2 }. (RCSZ Rcw) 2 - C2 _1 * (44)
2¢,R, R\ R,
Now we directly give the result for fields around an electron E..
[Ee_e + Ew_e} =+—*-(cos@+sinfe’ r>R,,
CL ch
E —4 (cos@+sinfe”) — (cos @ +sin Ge'”) R, <r<R,
>Ry | a P Cel coRis:
|:EG—e + ES—ej| = ,\ § Rn+2 n
7y — 22_N"P¥(cos B)e"” r>R
CGV 21{35‘1 n+l Z cS2
(45)

Next, the examination of equations (41) and (42) reveals that the 2nd critical radius of strong
interaction Res2 should be the geometric characterization parameter of a G-S envelope rather than the
1t critical radius of strong interaction Res:. It is further assumed that Rew and Res2 are proportional to
the wavelengths of the E-W and the G-S couple, respectively, ie., R, =&, v, Rg =&, .

Thus, we can directly write with the envelopes characters d.
RcSZ — ﬁ’G—S — C_G (46)
R Ao ¢

cw

which shows that the gravity speed cc is faster than the light speed c. when the above equation
compares with equation (42).

5. 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 for a distance of [. Particles I and II have the potential and kinetic energy in the
separated state (0). At the initial state, particles I and II are equivalent in that they share a common
center of the sphere (0) because there are no fields in envelopes of primary particles.
Middle Self-Conjugate Line

! !
I(=, 0, 0t) II.(—, 0, ot +7
(2 ) . (2 . +7)

7 R Rz | s
1 : /7
r For Energy : ]
— 5t > &@—»
-
Particle |
Particle Il :
I (r., 6, ot +1)

\ A Pair of Self-Conjugate Lines /

Figure 2. Energy conversion between two primary particles.

Based on the law of conservation of energy, the initial energy of particles I and II is equal to the
sum of the potential energy and kinetic energy (including magnetic energy for electrons) after their
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separation. Therefore, referring to equation (17), the potential energy of the two primary particles
E,.p canbe defined as

1
J
t,—1)27) N
k=0

II

E

RrR = x

ZJ;I Cl:fz
0

crh

2z Lt

[

‘r sin Odrd Od pde, t

E, B, | sin 0drd0dpde,t - j j o L | sin 0drdodpde,
o R. 0 crt

J

0

(t,—t )272'2 I\ et

Il
N'—.8
O ey N

(47)
where E p and E p, are the external fields of primary particles Tand II, [ is the distance between the

two  particles (0), Rc is the larger of the two particles’ radii, and

| m2rcpt

IIJ j E, E;z ‘}”2 sin @drd@dgdc,t converts to kinetic energy (including magnetic energy for
RO 0 en

electrons).

Equation (47) must still hold certainly when two primary particles move in the opposite mode
of 0, i.e., two rested on each other particles are attracted at the initial distance / and approach each
other until they come together. It is therefore assumed that the Self-Conjugate Mechanism remains
between two interacting primary particles. According to existing physics knowledge, the Self-
Conjugate Mechanism makes two sets of fields around one particle conjugate to two sets of fields
around another depending on the rotation of two particles. In other words, two particles have
achieved the Self-Conjugate after they rotate one cycle with angular velocity w. There are Self-

Conjugate lines in pairs that are further presumed at I: (7., 6, @t)) for particle I and

II: (r,, 0, ot,+r) for particle II in their respective spherical coordinate systems, i.e., these lines

are in the opposite position while r1=ru=r, 01= Ou= 0 (Refer to 0). So when we take the r-coordinate
system of the particle I as a reference (Refer to 0), in equation (47), the item

ff

r

2z
.[ ezm(p] e—imp, d(ﬂl

0

A

E, (n)E;, (r,

A rsin@drd6 and the item

2nr+2rw
. j " eI (ot ) = 276, Same rotation direction of @
T
i i 2nx
mey = ing; —
.[ ¢ ¢ d(DI - 2nr+2w
‘ j " e d (et ) = 0 Opposite rotation direction of @
2nx
, (48)
where t is the time of conjugation of two primary particles, and n=0, 1,2, ...... , . Hence, equation

(47) still holds, just with a minus sign difference. Here, the minus sign only indicates that energy is
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gathering in this process, contrary to equation (47). Later, we continue to use equation (47) without
distinguishing whether the energy is spreading or gathering in the motion of two primary particles.

Thus we can follow the results from the previous chapters when there is the potential energy
between two primary particles, and the distance of [ remains constant. There are only two conjugate
forms between the two particles because each of the two particles comprises two coupled waves.
Hence, equation (47) can be translated into

r* sin Odrd0dp = ——L—

27[2 N‘;“ 27[2 N‘k‘

Hi[ﬁ"mpl +E, NE, , +E, VT *[E, ,+E _NE, , +E,_, 1| sin0drdody
0

:[Ea R-c-P, +Ea R-d-p, +Eb B-c-P +Eb R-d- PZiIr:H—R
+|:Ew_pl_y_Pz +EW—P —z-P, +E, B-y-P, +E, A-z- PZ:L:I+R,

(49)
where the subscripts a to d, and w to z denote electric, gravitational, weak interaction, or strong
interaction.
According to Newtonian mechanics, the work done is the same as the potential energy when
primary particles I and Il move relative to each other. Reversing the Newtonian mechanics definition

of work, ie, F=VW =VE,,, , the force between two primary particles £, is therefore

Fpop, = M T (50)

12 dl
Two Self-Conjugate primary particles have no initial phase difference in zenith and azimuthal
angle under the requirements of the assumption of Self-Conjugation lines. From equation (48), they
have potential energy or force when they rotate in the same direction, while they have zero potential
energy or rest when they do in opposite directions. Therefore, the force mode has two forms, all right-
handed or up rotation and all left-handed or down rotation, which shows each primary particle has

spin values of £—.

5.1. Two Particles of the Same Type

Start by computing the interaction between two electron neutrinos. Combining equations (19),
(21), and (49), we have the potential energy Ec v

Ee vie v 2[Ee7e v—e—e_v +2Eefe v—w-e_v +wae v—w—e v]
- - - - - - - -7 dr=I+R,,
i R,
- . (51)

c;(I+R.) cL(2m 1)(z+1fem)2m1
qu v 2‘2}627V
CL (1+Rcw) c]% (1+Rcw)

Since two equations (34) have attractive and repulsive states under the Self-Conjugate
Mechanism, from equation (50), the force of two electron neutrinos Fe v v is

when/>R
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q RZm—ZwZ
'F; vie_v = iz (Z e]‘é ) Z(ICW R 6)721:1172
S c, 1+ c;(I+R,,
L cw L c , (52)

Zée v 21;1\)3 14
tm———— =t when />R
c,(I+R,) ¢, (I+R)

where the sign '-' or '+' depends on the Self-Conjugate forms between two electron neutrinos, and the

"-"or "+" should be random.
Association equation (49) with equations (20), (22), (27), and (39), we can compute the

potential energy between two Dark Is Ep_vp_vi

ED_VIAD_VI =2 I:EG—D_VI—G—D_VI + ZEG—D_VI—S—D_VI + ES—D_VI—S—D_VI :Ir:l+R N
G

2 my 8 5 -
2CL |: D_v + D_v®D_v (Rz (l+RcSl)2)+ D_v ( cS2 (15+ RcSl) 5 lji|
n_

cS2
[+R, R, R,
2c§§,§ o Ry, —(+Ry,)
Rcﬁs1 5 2n—1
2022 5 5 5
_ ey | R, —(+Rys)" R, 0<I<R,-R,
cf';RfS1 5 2n—1 ‘ ‘
2c§ iy, R Sh o
I[+R,, (@n-DR%, (I+R )"
_ 2cL§D_V . R |
cg+Rg)|  (n=DRY(I+R4)" |
202’,”)12 I 2n+4 ]
= L Dy 1 RCSZ 2n—2 l > RCS2 - RL’Sl
CG I+ RCSI) L (2n—-1)R s1(l + RCSI) i
’ (53)
and the force between two Dark Is Fp_vi»p_v
202 I’;\/l2 y 2m v y Az
- 4L ~ 2 = 3 0. (l+RcSl)+ (I+RLSI)
¢ | U+Ry) R, cSl
2 2 ’\2 2027;12
by (Z RLS1) = 2 GD*V (1+Rc51)4 0</< Rcsz _RcSl
CG cSl Colieg
2 ~2 2n+4 a2
F —J_ 2CL mDﬁv RLSZ stv
pore cé I+ Rcs1)2 cSl I+ RcSl)zn
2c050 [ R4 ]
=73 - 2 1+ 6 - 2n—2
co(I+Ry) | R (I+Ry) i
2027’;’!2 B R2n+4 T
Y — 2 1+ 6 °2 2n-2 [>Rg— Ry
co(I+Ry) | R (I+Ry) |
(54)

Duplicating the last process yields the potential energy between two Dark Ils Ep_vip_vit
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EDJHADJH =2 I:Esz)fvufovan + 2EG7D7vaSfD7vH + Estvafstfvu ]r=l+Rsz
2| 1y, R Sh.
T4 2n-1
¢ [+ Rg, (2n— 1) o1 [+ R,)
282 r " T
_ 2¢;5p 14 R ’
4 2n-2
co(I+R,) L (2n-1R s1(l +R,)
2, '1 R ]
- 4 2n-2
co(I+R,) L (2n— l)R s+ R,)
(55)
and the force between two Dark IIs Fp_virp_vit
e 2| g, Rf;;“ S5
D vII"D vil — 4 2 2n
¢ | U+Ry,) c51 (/+Ry,)
20252 B R2n+4 ]
=—— LDy = 1+ cS2 = . (56)
I+ R,) L cSl (I+R,)
e, [ RG]
U+ R,,) (I +R,)"" |
Cs es2) | cSl 52

The potential energy between two electrons Ee has two forms because an electron is composed
of one E-W couple and one G-S couple. Same as electron neutrinos, the two forms should be random
and rely on the Self-Conjugate forms between two electrons. Combining equations (19) to (28) and
(49), we can compute the two forms of the potential energy. One is Eert when the two E-W couples
are conjugate, and the two G-S couples are conjugate.

EeAeI = [Ee—e—e—e + 2Ee—e—w—e + Ew—e—w—e + EG—e—G—e + 2EG—€—S —e + ES e—S— e]r=1+RCW
A2 2m-2 A2 2. ~2
- qe R We — + . che 4 3 I:RZ (I+RCW)2:|
c (I +R, ) c;(2m— 1)(1 +R,) o[+ Rcw) Rm
272 RS
+%|: 16 (RCSSZ_(I+RCW)5) # OSISRCSZ_RCW
_ CG SRCSI (2 - 1) cS1
B 5 R i
2 - + 2 2m-1 + -
CL (I+Rcw) CL (2m_1)(l+Rcw) CG (1+Rcw)
2 2n+4 A2
RLSZ Se 2n—1 l > RcSZ - Rcw
ce(2n-DR’, (I+R.)
g e,

x— +— when / is large
c;(I+R,) c.(I+R,)

(57)

Another is Eeenr when the two E-W couples are conjugate to the two G-S couples.
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Ee/\eII = 2[Ee—e—G—e + Ee—e—S—e + Ew—e—G—e + Ew—e—S—e ]r:l+Rc»v
2g,m 4.5, T p2 >
£ << R, —([+R, 0</<R_.,—-R
~ C(Z;(I+RCW) c(z;RSSl ': cS2 ( cw) ] cS2 cw
28 7
ﬂ;’ne l > RCS2 - Rcw
CG (l + Rcw)
(58)
Derivation of the last two equations can yield the forces between two electrons in both forms
that are
L@ RN Gw i
c;(l+R,) c(I+R,)" ci(I+R,) CciR, o
c;8? 4
F;Ael = _c4 6 (1+Rcw) OSZSRCSZ_RCW
6 esi
~2 2m-2 A2 2.2 2 p2n+d A2
R R
+ - qe 5 + 5 cw Wez -— CLme 5 _CL4 cS62 e 5 I>RCS2 _RCW
¢, (I+R.) ¢ (I+R,)" ci(I+R,) ciRY, (I+R.,)"
A2 2.2
c,m .
rE— 9 R — when [ is large
CL (l + Rcw) CG (l + Rcw)
(59)
and
2g.m 2g .8
4 S LRy 0<I<R,-R,
Foo— cc(I+R,)" cGR (60)
eell 2q’\el’;’le 4
_ﬁ l > RCS2 - Rcw
cG (l + Rcw)

plus §e =§D7V in equations (57) to (60).

Comparing equations (57) and (58), (59) and (60) shows that the potential energy and force
between two electrons are very different in the two Self-Conjugate forms, with the smaller one close
to zero.

5.2. Two Particles of the Different Type

Similar to the last section, this section still starts by computing the interaction of an electron
neutrino with another primary particle. Combining equations (23) to (28), (49), and (50), the
potential energy between an electron neutrino and a Dark I Ec.»p_u1 is

Eevaval = 2|:Ee—e7v—G—D7vI + Ee—eﬁv—S—vaI + Ew—eﬁv—G—vaI + Ew—eﬁv—S—DﬁvI:I’,:HR’

(Ri,-(U+R,)) 0<I/<R,,—R

2qe7va7V qeﬁvSva
2 2 p3 cw
CG (l + Rcw) cGRcSl ’

2q, m
M Z > RCS2 _Rcw
c;(I+R,)

(61)

and the force between an electron neutrino and a Dark I Fe p_v1 is
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2g. . m 2q. 8
- zqe_" D_VZ - qez_v 3D_V (l + Rcw) 0</< RCS2 _Rcw
P | «U+R,) coRisi
e v D_vl — 2qu Vth ) ’
—ﬁ [> RCSZ _Rcw
c;(I+R,)

(62)
plus m, ,=S, , inabove two equations.

Repeating the previous processes gives the potential energy between an electron neutrino and a
Dark II Ee_v/\D_vH

Ee_VAD_vII = 2':Ee—e_v—G—D_vII + Ee—e_v—S—D_vII + Ew—e_v—G—D_vII + Ew—e_v—S—D_vII l’:l‘*'Rsz

2ée_vﬁ1D_v 2c}e_v§D_v ’
U+ Ry)  ciU+Ry,)

(63)
the force between an electron neutrino and a Dark I Fe_p_vir
F _ 2qeiva7v _ 2QE7VSD7V
e vAD vIl — 2 2 2 2
co(I+R,) co(I+R,)

/ (64)

the potential energy between an electron neutrino and an electron Ee v~

+ Ew—e_v—e—e + Ew—e_v—w—e]

e_vie e—e_v-w—e

r=I+R,,

+ ':Ee—eiv—G—e + Ee—eiv—S—e + Ew—eiv—G—e + Ew—eiv—S—e]

r=l+R,,,

A A 2m=2 A ~ A A
qeivqe Rcw We we qeiv me

2 + 2 _ = 2m-1 + 2
cL (l + Rcw) CL (2m 1)(1 + Rcw) CG (Z + Rcw)
éeiv§e

2¢.R

cS1

=1t (Rfsz_(l+Rcw)2) 0<I<R,,-R

A A 2m=2 A ~ A A
qe_vqe Rcw We v W, qe_vme

e_v''e

2 + 2 2m-1 + 2
CL (l + Rcw) CL (2m - 1)(1 + Rcw) CG (l + Rcw)

A ~ RZM*Z g §
quivqe 1+ cw Y qe*; D:;V (R:S2 - (l + Rcw)z) 0 S Z S Rcsz - Rcw
c;(I+R.) Cm-1(+R,)™" 2¢5R s

Q

70 9. R
c§?1+ qRCW) [ Famo R } 1> Rz = Re,
4. 9. W, W,
TEUTR.) AU+R.)
, (65)

and the force between an electron neutrino and an electro Fe i

when/>R
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7 .q Rz'” Woow g .m
+— qe_vqe - e_v 2:[ _ 5 qe_v e ;2 V3€ (l RCW) OS l S RCSZ —RCW
F — cL (l + Rcw) CL (l + Rcw) CG (l + Rcw) RcSl
e_vhe A A Rz'” 2 A A~ A A
i - qgivqe - + We vvzve _ . qeivme - l> RCSZ _RCW
c;(I+R,) cL(l+RCW) " cz(I+R,)
AE VAe i Rzm 2 Ae V§ Vv
2Q7q 7| 1+ 2m—2 +q3 ?7 (I+R,) 0</<R,,-R,
JaUFR) R R
ée vée B R2m 2
2.7 2 1+ 2m-2 [> RcSZ _Rcw
c((+R,) | (+R,) i
~+ zqe_vqe S=E when />R
cL (l + Rcw) CL (l + Rcw)
, (66)

where quiv = Aeiv, qg,=Ww,, and &, =§D7V in equations (65) and (66), and the sign '-' or '+
randomizes in equation (66).

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 (20), (22), (27), (49), and

(50), the potential energy between a Dark I and a Dark II Ep_vmp_vir is

E, inp i =2 [EGfowafovn +Ecp visp v YEsp vico vt Esp visp oo ]r=,+Rm
. | erw &,
Cé (/+R,) CG (2n— I)Rcm (/+Rg, )ZH
_ 275, - Ry _ 20y, - R
cé (/+R,) 2n— l)RcSl I+ RCSZ)Z"_2 cé (/+R,) 2n— l)RcSl I+ RCSZ)Z"_2
, (67)

and the force between a Dark I and a Dark II Fp_virp_vi is

. _as, [ R 2epy |, R
P T U R | RG U R T U R R (4 R )
(68)

Based on equations (23) to (28), (43), (49), and (50), the potential energy between a Dark I and
an electron Ep_vi~ is
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EDilee = I:EG—Divl—e—e + EG—Divlfw—e + ES—Divlfe—e + ES’DJ/I’W’L’];’:HR, !

= I:EG—DJ/I—G—@ + EG—DJ/I—S—@ + ES*D7V17G7€ + ES—DﬁvI—S—eiI

r=I+R,,
A A A A 2 A A
q.m q.5 c;mm

. el Dl_ev 292?2_; (RCZSZ _(I+RCW)2)+ 4L le Ig_v
CG( + cw) CG cS1 CG( + cw)

A 2 A

) A
cMmp S, (Rfsz _(I+RCW)2)+%(R3S2 —(l‘f‘Rcw)z)

353 2 3
2¢6R, 2¢6R g,

c?; 5R§s1 (2n— 1)RC6S1

25, 8 R
PR NN (R, —(+R,) ) +——=2— 0>/>R.,—R,,

AA 2.~ A 2A A p2n+d
qemDiv CLmemDJ/ CLSDJ/‘S RcSZ

e

2 + 4 + 4 6 2n-1
CG (l + Rcw) CG (l + Rcw) CG (2”1 - 1)IecSl (l + Rcw)

ci&lz)_v {stz _(l+Rcw)5 i stz }

CiR’, 5 2n-1

[>R.,—R,

w

_ Cfn%z)_v {Rcssz _(l+Rcw)5 n Rcssz } 0>/>R.. —R
iR, 5 2n-1 o
{ R, Ry }

ct(l+R,)| 2R, (2n—-DR%,(I+R. )"

2.2 3 2n+4
cm R R
e { ot — M} [>Rg,—R,
c.(I+R,)| 2R, (2n-DR),(I+R.)

Q

(69)
the force between a Dark I and an electron Fp_vi~ is

A A 2 A A

ég}/;/l 14 qES v c
7 = 2 2D§ (I+R.,)—— 2
c:(I+R,) c.Ry c:(I+R.)

2 A A 2 A A 2 A A
c,m S c,m.s C;S N

_ LD _v*e L""e"D _v LYD v¥-e 4

Dovire T\ TS (I+RCW)——4 3 (Z+RCW)——4 - (I+R.,) 02/=2R,, —R,
Colist Coliost Coliss

éeﬁ/lDJ/ CLZ”A%”A%J CE§D7V§QR§S}:,2+4
co(l+R,) ci(I+R,) ciR(UI+R,)"
272 2 A2
C;S c,m
——22(+R,) =——"(+R,) 0>/>R.,—R
Colics Colies
242 n+
_GSpy st n Rfsz )
4 2 3 6 2n-2
CG (l + Rcw) 2RcS1 RcSl (l + Rcw)
2.2 3 2n+d
comy R R
== 4L — 2 L - 202 [>R
CG (l + Rcw) 2RL’S1 RcSl (l + Rcw) "
, (70)

the potential energy between a Dark II and an electron Ep_ir~ is

Q

R

es2 — ew
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Ep e = I:EG—DivH—e—e +EG b viwe T Esp viiee T ES*DJ’”*W*Q]r=1+RCSZ
= I:EG—D_VII—G—e +EG b vis-e T Es b vigee Y Esp vir-s-e l=l+Rcsz
sy, i, ey SR
Cé (I+Ry,) cé (I+Ry,) cé (2n- 1)Rc651 (I+Ry, ) '
oGSy | R R ‘
U+ Ry 2R @n-DRY(I+R)" |
N T
B C?; (I+Rs)| 2R3s1 (2n— I)Rfm (I+ R, ) i
1)
and the force between a Dark IT and an electron Fp_ v is
b . i, S SR
- oI+ Ry,)" oI+ Ry,)" R (I+R5)™
Loafh, [R, RG] 72)
co(I+R,) i 2Ry, Ry (I+Rg)" ] .
aw. (R R
=73 2 3 6 202
I+ Rg)" | 2R Ry (U+R)™" |

6. The Structure Values of Primary Particles

In this chapter, we attempt to import the existing physical data into the computational results of
the previous chapters 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 macro and micro levels. We can be confident that the available measurements reflect the
characteristics of the electric charge and no other factors. Thus, comparing equation (45) to Gauss's
law of electrostatics and combined equation (29), it can be easily found that the relation of the

mathematical electric charge ¢, of an electron to an electron charge g. in present physical data.

§.=c,Vkq, (73)

It is somewhat difficult to obtain the charges of gravity and the strong force because gravity is
the weakest force in the four fundamental interactions, and the strong force is a short-range
interaction. In the models of this paper, although the gravitational and inertial mass are different, it
can be hypothesized that Newton's law of gravity is accurate to a large extent because only electron
neutrinos in the model do not have gravitational waves and because electron neutrinos have much
less biding-energy or rest mass. We focus on protons ---- stable, heavy subatomic particles ---- to
explore these charges and start with the components of a proton. A combination of two attractive
primary particles is easily separated by external action since there is no third particle to hold it back.
However, the aggregation of multiple strongly attracted primary particles can cause the annihilation
of these particles. Therefore, a combination of three high biding-energy, mutually attractive primary
particles should be an extremely stable particle. Similar to the Quark model}, it is supposed that a
proton is composed of two Dark IIs and one positron instead of two up quarks and one down quark
and has the structure of 0 that will not delved into.
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Dark s

Positron

Figure 3. Schematic structure of a proton.

From equations (55), (56), (71), and (72), a proton might have the structure of 0, and the mutual
distances between the three primary particles are small, i.e,, / = 0, in a proton. It is further supposed
that the kinetic energies of the three primary particles' mutual motion (including magnetic energy)
are negligibly small compared to their binding-energies and potential energies. Hence, the energy of
a proton E, equals

E =2F

Y4 D_vil

+2F

2 2 '\2 2n+4
2CLRLS2mD v 2¢;m D v {1_’_ R }

+Ee+[E

D_vIlI"D_vII

—+ e+ 2n-2
(2n-1)c RS, ci(l+R,) (2n-1DRS,(I+R,)

o G, [ R R
ce(l+R )| 2R, (2n l)RSl(l+R652)2“

2
6CLRLS2mD v
“n- DeiRS, 0
(74)
when equations (38), (55), and (71) are subsequently substituted in 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) 81, Furthermore,
. G
m,  =———m

b= 75)
can be obtained from equations (30) and (40), where m;, is the mass of a proton.
Next, by combing equations (43), (44), and (73) to (75), we have
R, 8\kq,
3 - \/Em
\/_ ;/—m RfS;23 o f 76)
eS1
3 Gm Rcssz _
82n—-1) R, "

that we can solve and yield
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- 2 2
82n-DE, [ 2 8E, 8Jkq, [}
T A~ 2 RcSl

— e R =
3Gm? kg NGm, " | JGm,
2

»
_8(2n—1)x938.272><106><1.60218><10“’T 2
| 3x6.67430x107" x (1.67262x1077)? ot

8x510.999x10° x1.60218x107"° 2
V8.98755x10° x1.60218x107"° x+/6.67430x10™"" x1.67262x107

2

| 84/8.98755x10° x1.60218x107"° |°
V6.67430x107" x1.67262x10™%7

2

[2n—DR |5 —5.8394x10" R 5, =7.9425%107"
(77)

Evidently, Res: is very small from the above equation. Hence

2
[@n-DR, ] ~7.9425x107"

1.78x107% 1.78x107*
s1 = (m) =
2n—1 2n—1

(78)
(fm)

Next

1 1
_(sﬁqe T . _{ 84/8.98755x10° x1.60218x 10" T .
S1
(79)

" \NGm, ) T (V6.67430x10 " x1.67262x10°
-17 )
_2.0718x10°R ,, = SO0 10 )y 368x107 )
2n—1 2n—1

Since in the solution of Res: from equation (76), we actually make

2 2
82n-1E, |° Rg 8Jkq, . 8@2n-1E, kg,
—_— = , e, — K =
3Gm127 1 \/Emp 3Gm§ ot \/Emp

5
3 2
Rfsz _ 8\/qu } from 3Gmp Rcssz
Ry | NGm, 82n—1) RS,

5
3
, which can derive

=E, and tell us that Res> and Rew are almost equal. This

kg NGm, R%, - R

$2 . .
> <= [ inequation

8 R?

cS1

computational procedure is not precise enough, so we use

(76) to solve Res2
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8 R’
R? +R2 E, cSL p
\/\/—qe\/—m cS1 { \/_m R2 cS1
2
3

e 4, (Gm, )} 3Gm’  (8Jkq, |

1+
| TkgNGm, 8\/‘% 82n—1E, | JGm,

ol 1+ - . (80)
2n—-1 F -1 938.272x10

P

3
. 1 12E6}Rcw[1+21 12x510.999x 10
n

-3
_ 1+6'54X10 R.
2n—1

-2 -3
_ 3.68x10 lJr6.54><10 (fim)
2n—1 2n—1

Based on equation (74) the biding-energy of a Dark II Ep_w is
E, 938272

E, ,~—L="""212_156 (MeV) . (81)
- 6 6
From equation (38), the biding-energy of a Dark I Ep_v is
2(n+2) _(n+2)E, 938.272
E rN— R 2)x ————
D vi 5 D vil — 15 (n + )X 15 . (82)

=(n+2)x62.6 (MeV)

However, [ 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 and inertial mass,

c2NGm,

€L

especially when m, =

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

The gravity speed cc can easily get from equations (46) and (80)

R, 6.54x107
Ce R ¢ ( -1 ]CL (83)

In addition, the energy definition equations (14) and (17) reveal that regardless of the light
speed ct or the gravity speed 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

—| pi+p,+p.—— |=
e (Px Py TP T 5 |50

from the relationship between momentum and energy in Special Relativity
2

E
pj + pi + pf ——= —mg c’. Equation (84) directly derives the relation of space-time between the
c

gravitational waves

E!2
(Pf +plt+pl - CTJ (84)

two measurement media

iz(abc2 +dy’ +dz’ —czdtz) = %(dx'2 +dy” +dz"” —czdt'z) . (85)
c c
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So the proper time 7 is the same in all reference frames with the two measurement media.

7. Conclusions and Discussions

In this paper, field and energy equations for strong and weak interactions are derived based on
a set of fundamental assumptions that are consistent with existing knowledge. With the help of these
equations, the structures of the primary particles are established, and the interactions between two
primary particles are analyzed. The characteristic parameters of the primary particles (0) are
computed from the present physical data.

Table I. Characteristic Parameters of the Primary Particles.

Particle Biding-Energy” | Elementary . . Determinants of
Spin Radius” (fm) .
Name (MeV) Charge (e) Radius
0.511 (K 1 B
Electron ( t?o‘)/vn +1 iE %
uan —
9 el " Critical radius of
Elect ! 3.68x10°2 weak interaction Rew
ectron N.A. 0 e 200X
Neutrino 2 2n—1
1 17810~ 1st critical radius of
Dark I (n+2)x62.6 0 iE ﬁ strong interaction
n= Rest
| 3.68x10° 6.54 10" 2nd critical radius of
Drak II 156 0 T 5 (ﬁj (1 + ?} strong interaction
" " Res2
- n=2,34, ... (Undetermined, suggested by 3).

cosf sinBe

. . when we rewrite the quantum
sin@e” —cosd

Moreover, we can derive the matrix (

cos@ sinfe”

factors in equations (32), (35), (37), and (41) as { ] and multiply it by the Pauli

sinf@e”  cos®

(10 cos@ sinfe , o
matrix . A has well-known results in quantum mechanics with
-1 sin@e”  —cos@

0 .0
COS— Sin—e
eigenvalues of 1 and eigenvectors of , o I i.e., spin values iE. Thus the

sin—e'"’ —Ccos—
2

conclusions of this paper are compatible with existing physical-mathematical methods.
Furthermore, the interactive analysis reveals that:
a. The Self-Conjugation condition is that two primary particles have no initial phase difference

in zenith and azimuthal angle. Two Self-Conjugation primary particles have potential
energy or force when they rotate in the same direction. However, they have zero potential
energy or rest when they spin in opposite directions. It is one of the foundations of the Pauli
exclusion principle.

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

c. The force between two electrons has three values, one large, one small, and one zero.

d. Whether two electron neutrinos or an electron neutrino and an electron attract or repel each
other is randomized. Because of this, electron neutrinos are a weak destabilizer in the
nucleus, and even though the binding-energy of electron neutrinos is the smallest, no signs
of neutrino destruction have been found so far.

e. Primary particles behave perfect tiny spheres in terms of energy 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 the interactive analysis, the Self-Conjugate Mechanism plays a significant role in the
microscopic domain. Consider the case when external actions cause a combination of two primary
particles to rotate from the same to different directions until they are opposite and separated. So the
two primary particles have the opposite direction of spin, or in other words, they entangle themselves
after the separation. Evidently, the distance of quantum entanglement is finite, not infinite like
currently believed, because the strength of fields around primary particles decreases with distance.
The transmission speed of quantum entanglement is the speed of light or gravity. Einstein is right in
this case.
¢ 6.54><10-3)

+ S

In addition, the gravity speed cc is slightly larger than the light speed ct (— =1 P
c n—

, and the rest mass n1, the proper time 7 are the invariants with the two measurement media of
light and gravity. Gravity might have similar quantum characteristics, such as
E; = h,v;. What are the quantum characteristics of weak and strong interactions?

It can be further hypothesized that a dark matter is formed when the positron in a proton is
replaced by one Dark II. Therefore, the energy of a dark matter Ean is

Edm = 3ED7V11 +3 [EDJHADJ/H ]120

2p5 A2 2.~2 2n+4
_ 3CLRCSZWIDiv 6chD7V R

— + cS2 - , 86
@n-1DciR%,  ci(I+Rg)|  @n—DRS,(I+R )" o (86)

9CZZ,R:SZ’/;ZE)7V 3
N a6 EDJ/H :_Ep
(2n—-Dc R, 2

and the mathematical mass of a dark matter 71, is

. . 3¢t JG
m, =6m, =—71—m, (87)
- 2c,

from equations (38) and (55). Equations (86) and (87) remind us again that the difference between
gravitational and inertial mass is almost negligible. Certainly, it is also reasonable to assume that a
combination of three Dark IIs was annihilated by itself, and there are only free-state Dark IIs as dark
matters in our cosmic, since no particle heavier than a proton is as stable as a proton. Or, are we
listening to a concerto for solo, triple Dark IIs, and conventional matters in our universe today?

Let us imagine now what will happen when all primary particles in our universe will gather, be
crushed, till be destroyed at a point. This consequence should be similar to electron annihilation.
There will only be the four fundamental waves with vast high energy in our universe at that moment,
namely the scene of the Big Bang.

It is worth noting that this paper cannot answer why positrons and negative protons are so rare
in our universe, which means Dark IIs incarcerate only positrons.
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