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Article

The Models of Primary Particles

Fu Lan

(Emeritus professor); China Astronaut Research and Training Center, Beijing 100094, China; (E-mail:
foreland@139.com, lIfmin@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 cr with spin number +1 or
—1. (d) Gravity and strong interaction have the same speed cc without spin. (e) The primary particles,
namely electrons (or positrons), 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. Lightand gravity can be described by the wave equation with the field strength E and speed

C.
.
ve- Lo
c” ot

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

M

field strength £’ and speed c’.
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d. According to the unified electro-weak theory, light and weak interaction have the same
speed cL with spin number +1 or 1.

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
e
fields with respect to time W are equal. The gravity and strong interaction couple
together too (hereafter referred to as the G-S couple) when the second-order partial
e

derivatives of their fields with respect to time are equal. So we have

ot
c’V’(E,+E,) =0, 3)
and
c2V?(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-S 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.

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

equations (3), (4)
. . -
c? %é r2§ +—21_ 9 sine@ + 55— _12 a—E =0, (5
r<or or ) resiné o6 060 ) r°sin“@ op

whose general solution is

~+00

i

4+ ]
iz Z(Ar + ”JP (cos 0)e™

C j=0k=o

ZJ:(Ar + I?HJP (cos@)e ™

k=0

mp
Il

: (6)

where Aj and B;j are constants, PJ!( (cosO) 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.
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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.

.1 - B \d ;
E:C—Z[Ajr‘+rl—jljkz_(;ij(cose)e ke

(7

J

.1 B ), )
E =C—2(AjrJ +rj—i1]kZ_;Pj (cosg)e™”

Clearly, there is

[Ea+Eb] =Ea+Eb (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 —Z(Aj r'+ ]—LJ and the quantum factors
C r

J . J .
ZPJ!( (cos 6’)67”«” , ijk (cos 19)6”((’) . 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 7 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
A 1B &k —ikp q T
E, =+——2) Pf(cosf)e™ =+——(cosf+singe™)
C.INis Cr
1B 4 _ : . (10
E, =+ —1 > P (cosf)e"’ = +—(cosd+sin fe*)
C Ik Cr
and the gravitational field Ec is
2 1 B, < o —ik M in O
Ee=——2—12P1 (cos@)e ™ =———(cos@+sinde ™)
¢ r’ cir
1B i D
Ec =———= > Pf(cos@)e"’ = ——— (cos @ +sin Ge”)
Cc I oo el

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.

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 10-7 to 1016 meters[1-3]. All of the above can help us to determine
weak interaction field Ev from equation (7). Ex is so supposed to be equal to
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1 B]_ . k |k¢7 A “ip
+5— > P(cosd)e” ) r<mr,
é _ C.INi> CL
! 1 Bm " k —ik¢ A o —ik¢
+ = D Po(cos@)e™ = n Z " (cosO)e r>R,
CIN ko crt =
1B, <&y o .
+——> " P(cosH)e ) r<R,
£ _ C. I'is N
W m m-1 m
£ RSO = £ Y RSO TR,
C.r CL

(12)
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 freedom[4-6]. Moreover, it is
supposed that the fields of the four fundamental forces have a unified form in a very tiny range.
Hence equation (7) can be translated into the strong interaction field Es

A

-1 P (cos@)e™? =——— (cos O +sin ge*) r<R,
cirl & cir?
. Ar < . 8r o
Es =4——=-> P(cos@)e™ = (cos@ +sinGe ™) Re, <F <R,
CG k=0 G 'cS1

B 4 k —ik §Rn5+22 C k —ik
Y Pi(cos@)e ™ =———=2_ % Pr(cosH)e r>Rg,

1
2 2p3 i
Ce k=0 CoResal ™ 10
B < : $§
— ZPk (cos#)e"? =——— (cos O +sin Oe') r<Rg,
CGI’ K= CGr
= Air : k ike Sr . ip
Es =<——- > Pf(cosO)e :—ﬁ(coséwsm@e ) Re: <T <Ry,
Ce =0 Co Mesa
1 n ) §Rn+2 n )
- P¥(cos9)e"’ = ———22_"P¥(cos H)e"” r >R,
Ce k=0 CoReaal ™ i

(13)
where § is the mathematical strong charge, Rest and Res2 are the 15t and 214 critical radius of the strong
interaction, and # is an integer greater than 1.

Further, 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

Eas

‘dxdydzdct . (14)
Vot

A Ax

Note that E, and E, are independent of time, and there are

2z
'f e™e ™dp =215, (15)
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and

(j+m)t 2 m
m21+1 jk:Njéjk . (16)

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

[P (cos0) Py (cos 0)sin od 6 =
0

o 7 27 Oty

il

(t, -t )27rz N R0 0 ot

e

E.E.|r?sinddrd@dpdc t

(@)
I_I\J

E.E,[r?singdrdode

0 ey 8
o'—.g’

N
3

M—
=z

=~
I
o

(17)
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).
2 o7 2r
E,, = CJL “j Eaég‘rzsinedrdedgo
2 NX RO 0
n; J
C2 oz 2r| 1 "
e ”J’ = |A;r ”1 ZP (cos@)e ™
27[2 N'} R0 0 [ Ca

B | .
i+ LN Pr(cos9)e™ |r?sinddrddd g
] rJ+1 —~ J

_ Sl .
Ayr! +rj—i‘1 ;Pf (cosé?)e'kg"}rzsin Adrd&d g
C2 o0 T R
- e
< RO 0

-E,, (18)

r’sin@drddde

radr

Ab ri+ B_bj
I,J+1

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 Ec., Ec-6, Evw, and Es-s are

0 a2 A2
E,, = [apdr=—r | 19
e—e Lr Cfrz Cir ( )
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2 [ _S 2 [ ST 2 cs2
C. | = dr+c; | o =dr+c; I Wdr
G Ry ~G' ‘cS1 Rs, “G' ¢Sl
cféz{l 6 +2(n+2)R5’32} <R
4 6 =
r 5Rg, 5(2n-1)Rg,

Ris2  a2,4 0 a2p2n+4
sr §°R
— 2 2 cS2
Es.s =4¢C] j ———dr+c; j RS (2 dr
RcSZ

4
r G ‘¢Sl CG RCSl

242 5
:CLf ie(Rc?sz_rs)"'Rc—sze Ris1 <P <R,
Cs [ ORs: (2n-DRy,

©  a2p2n+4 242 2n+4
CZ S RCSZ CLS % RCSZ r> R
L 4R6 r2n 4 2n 1 RG I,2n—l
CG cS1 CG ( _) cS1
(22)

The binding-energy of the four fields, such as Ec-G, Ecw, Ees, etc. are

E, o =0 [y g ridr="5" (23)

cS2

r

o
=
\Y
A

Rs2 & A A
2 q Sr gs 2 2
E, =4C I r dr+0:—ZRS (R&,—1?) Re, <r <R,
r

(25)
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0 r>R,,
Rsi o & Rsz o 258 2
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oy 55 dr+c | —— Y redr+0=—; TR +—2R3 <R
r Gl Cefl Res Cel CoMess Co r cS1 cS1
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_J A2 2 _ Y 2 2
Eq cL_[ 77 R r2dr+0= T (R&,—1?) Ry, <r<Rg,
r CGr CG cS1 CG cS1
0 r>Rg,
) 27)
and
Rsi & A Rw (& a P 2
W S W Sr WS( 1 3 R
| S rdree [ oo rdr 4 0= S e <R
cire cir c’r® ¢2R cc\r 2R, 2R®
r 7L G Rs1 L G 'cS1 G cS1 cS1
Rw A ~ ~a
W W$
E, o= cﬁj 77 R0 rzdr+0=—2R3 (wa—rz) Re <r<R,
r ch CG cS1 CG cS1
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 M to electric charge g and mass m are

6=c kg (29)

and
(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-5 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 vi, although this is not
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mathematically required.
e. The degree of associated Legendre polynomials j is the same on the two envelopes.

f. Behaviors of the two envelopes obey the Self-Conjugate Mechanism, which requires that

J ;
one occupies the surface of ijk (cos 49)97"@ and the other must take up
k=0

i .
Z PJ!( (cos H)e'k‘/’ , or they are conjugate to each other.
k=0

Envelopes

Figure 1. Schematic structures of a primary particle.

Hence, the biding-energy of a primary particle Epri can be generally described as

o721

Epri——”H[E +EJ[E, +E,] ‘r sin@drd@d ¢

Z”ZN RO O

e

= Ea—c + Ea—d + Eb—c + Eb—d

based on equation (17) Eiis 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 Reu.

b. The charges in equations (10) and (12) are equal and minimal for an electron neutrino,
which means & =W, when &  and W, , 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 Ex . v

-~ — qe v+w v - —i
[Ee+EW} N :z—Rz(coseJrsmee )
BeeLs LA e (32)
—[ES+I§W] . :_%(cos¢9+sin6€"")

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

Ee_v = [Ee—e + 2Ee—w + Ew—w]

r=Ryy
2 26 W 1 1 w2 (1 2m-2
_ qez_v n qe_v2 I + 92—" P (33)
cr c? roRy) erlr @m-DR, )| .
1 (., W2, 2m G, 2m W,

=2 Qe + = 2 2
cR,, 2m-1) (2m-1)R, ¢, (2m-1HR, cf

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

A ~

W, RIVE
> (cos @ +singe?) + —== ZP (cos@)e ™

- _ 4 te v
[Ee—e_v + Ew—e v | T~ 2.2 2 ,.m+l
= L L
r>R
>Raw . . * q" W R™ m . ow
[EH_V +E, . , | =F—5=5(c0s@+sinoe”)F ——::-zvrmjvl“ > Pr(cos@)e™
L L k=0

(34)

4.2. 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 0, it is assumed that:
a. The sizes of Dark I and II are equal to the 1st 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 My , and the mathematical strong charge §,  are equal, ie.,

2 A

M, , =S, ,. S , is minimal.
Replicating the process of the previous section, we have the fields of a Dark I on the envelopes

EE D

A

é é _mD_v+SD_v 2] H H—i(p
s T Es rRSl_—Z(COS +singe™)

2

. C
E G' “cS1 , 35
E,D_vl mD V+§D ) . . ( )
[E +E ] =———=——="(cos@+sinHe")
r=Res1 (23Rc251

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_u

ED_VI = [Eefe + ZEefs + Esfs ],:RCSl

Al . [1 3 +R352]+§2 [1 6 +2(n+2)RC32]
r=R

- +ry 8 r
Co r PPy 2R 2R351 o SR 5(2n 1)R°51

2 2

2(n+2)RcSz 85, 2(n+2)RS, cig
5(2n 1) RcSl Cé 5(2n 1) RcSl Cé
(36)
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To get the fields of a Dark II on the envelopes Et, o1 and the biding-energy of a Dark IT Ep w1, we
imitate the last process and have

- - _ 1 mD _v Rcsz ip
[EG +ESLRCSZ ( RE +—== o3 , |(cos@+singe™)

cS1

E,D_vll o
) = = T _ 1Mo, Rcsz ip
_[EG +ESl—Rcsz =—— ( R, + R Sy, |(cos@+singe'”)

(37)

and

ED_vII = [Eefe + ZEG—S + Esfs ]r:Rm

2 [ 2 a2 5 Q2
_G Mo + Sp_v ( 5 5) Rcszso_v

il v ERy e Tn-0RS, |
. . 38
R, cs, R, o, (38)
(2n- 1)Rc81 Cé (2n—1)R551 Cé
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

- “D_v v —i
Ecp v — =5 (cos@+singe™) Re, < <R,
G cSl
§ Rn+2 n
= = 2 D_v'cs2
|:EG—D_VI +Es 5 ] =1Esp i~ CRE ZP (cos@)e™? r>Rs,
cSl
here E _ Mo 0 +sin G *
where E; , ,, =——=5-(cos@+singe™)
A Cer
D_vi A s
>R A SD Vr ) i
Eco i —?(coseﬁm 0e") Re <T <R,
G ' 'cS1
é Ié c é* §D chnsjz2 - P g)eke R
60wt TEs b i | 1B p_u _Wz (cosO)e r>Rg,
esal
= * rﬁD v - ip
where E;_, ,, =———=—(cos@+sinde”)
- G Nest
(39)

and the fields around a Dark IT Ep i
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[EGfD i +E o VH]:- —=(cos&+sinfe™)
_ _ ’r
§ n+2 4
cS2 —|k¢)
WZP (cosO)e
D_vli . r> Rcsz
r>Res2 A A * D v A .
[EGfD o +Es o V“J =——_——(cos@+sin e")
G 'cS1
§ n+2
cS2 ikp
WZP (cosO)e

(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.
following the principle of energy minimization.

4.3. An Electron or A Positron

There should only be Dark IIs in most cases

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 r. 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, are equal, i.e.,

g. = W,.

A

¢. The mathematical strong charge S,

are minimal, which means S =

D_v-

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 E..

- - _ qAe +We H —ip
[Ee - EWLRCW = —CfRfW (cos@+sinGe™)
2 A A T 1(m § RCW io
Ee . —[EG + Es]r:Rm = —g[ RE + : j(cose+sm 0e’) , (41)
q +W 1 e é\eRcw
T 2p2 _2 2 T3
CLRCW G R RcSl
and
E.=[E.c+E.s+Es+E.s ]r=RcW

.M 0,5
= qez e qze 83 (RCZSZ_rZ) (42)
Cel 2ccR
G G sl r=Ry,
_ YMm. UeSe (RZ _R? )
- 2 R 2 2 R3 ¢S 2 cw
CG cw CG cS1
According to the previous assumptions Resi << Rew< Resz, 0, =W, , and §, =§ ,» we have
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2q 2\, S, R
qez =5 * Dz_ SCW (43)
CL Rcw CL Rcw CG RcSl
and
S0, (pe _p2y_ G [RE
E,~ o (RE, -RE )= | =521 . (44)
23 cS2 cw 2 2
2CG RcSl CL Rcw Rcw
Now we directly give the result for fields around an electron E..
[EH + wae} 2 e (cos@+sinfe™) £ — (cos 0 +sin Ge*) r>R,,
c’r? c’r?
A i §
E ) ——2—(cos@+sin e) R, <I <R,
>Ry | F o A 7 CGr CG cSl
[Eefe + Esfe] = ) & R™2 o
_ e H i¢) __ “D_v cS2 z Pk (COS e)eikgp r>R
2.2 2R3 nidl n cs2
Cel CeRal ™ i
(45)

Next, the examination of equations (41) and (42) reveals that the 2" critical radius of the strong
interaction Res2 should be the geometric characterization parameter of a G-S envelope rather than the
1t critical radius of the strong interaction Resi. It is further assumed that Rew and Resz are proportional

RcSZ = fﬂe—s .

to the wavelengths of the E-W and the G-S couples, respectively, i.e., Ry, =&\,

cwW

Thus, we can write directly with the envelopes characters d.

R C
Ror fos G (46)
Rcw ﬂ’E—W CL
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.
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Middle Self-Conjugate Line

I: (IE' 6, wt) Il (IE, 0, wt, +1)

| D

< In:(r,, 9, wt,+x)

|

R |
| ‘ |
I For Energy I

= R : >
Particle Il @
Particle | articie
A Pair of Self-Conjugate Lines ————— I (r,, 0, wt)

Figure 2. Energy conversion between two primary particles.

Based on the law of conservation of energy, the initial energy of particles I and Il is equal to the
sum of the potential energy and the kinetic energy (including the magnetic energy for electrons) after
their separation. Therefore, referring to equation (17) and taking the 1 coordinate system of the

particle I as a reference (0), the potential energy of the two primary particles EPl ap, Can be defined

as

£ 1

(,-2r YN

i

AR T

27 CLl
[ ] |Bq)E: (r)|rsin6,dr,d6,dg de
0

o

27 Gty .
j I‘éﬁ(rl)é;(r|)‘nzsmeldr,dad(p,dcl_t—JI
0 cty 2%
ZﬂZN FH

2z 2z

R R |)E;2 (ru)‘nz sing,dr,dg,de,

|
r?sin§,dr,d6,d¢, —”
R, 0

0 0

(47)
where éPl and éPz are the external fields of primary particles I and II, I is the distance between the

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

| z2x
1
energy for electrons).

It is therefore assumed that the Self-Conjugate Mechanism remains between two interacting
primary particles. According to the existing knowledge of physics, 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 particles have achieved the self-
conjugacy after rotating one cycle with angular velocity w. There are self-conjugate lines in pairs,

which are further presumed at 1: (r,, 6, @t.) for particle Tand Il: (I, 8, @t +7) for particle

A

E, (I’,)lé:,2 (I’“)‘[’l2 sing,dr,dd,dg, converts to kinetic energy (including the magnetic

O =

C

I in their respective spherical coordinate systems, i.e., these lines are in the opposite position while
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ri=ru=r, Or= 0= 0 (0). Thus, at the self-conjugate lines and using equation (7), equation (47) could
be rewritten as

2 o T

CL
e —— | |
" \R 0

2z

| =
E, (1)E;, (r,)‘rﬁ singdr,dg,de, — [ [
R. 0

C

B, (r))E;, ()| sin6,dr d6,dgy

0

k=0
Cz 072 . .
:J—L”'[ E, (NE;, (r)‘rzsinedrdadqp
27y Nf 100
2N
2 ooizZ/r_T j ) =, j )
= CJ—L” j E,, (r)D P} (cos e)e"kg"}{Epz (1) P (cos e)e'k"’} r?sin @drd9d e
27[2 Nk 100L k=0 k=0
J

k=0
CZ 007[_7 j __T j T 2nr+2x _ _
= J—L” E, (r)D P (cosd) || E, (r)D_P;(cos®) |rsingdrdd j g™ T (ot )
27[2 Nlj roL k=0 -L k=0 m 2nx
k=0
2 wxl_ ] M=, T
= CJ—L” E, (r)D P (cos6) || E,, (r)D_P;(cos) |r’sinadrdox
ZEZNT 1oL k=0 L k=0 i
k=0
2nm+2rn
I eM( g (wt,) = 276, Same rotation direction of @
2nrw
2nr+2rx
I e I (gt ) =0 Opposite rotation direction of @
2nrw
2 o2
—CJ—L” [|E-E:, ‘ r?sin @drddd ¢ Same rotation direction of o
={ 27y Nftoo
2N
0 Opposite rotation direction of @
: (48)

where t. is the time of conjugation of two primary particles, and =0, 1, 2, ..., . Here, the minus sign
only indicates that the energy spreads out in this process. In other words, equation (48) should have
the plus sign 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, since the rr coordinate
system is reversed in 0, which means that the energy collects. Later, we will continue to use equation
(48) and ignore the minus sign, without distinguishing whether the energy is dissipated or
accumulated 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 I remains constant. There are only two conjugate
forms between the two particles because each of the two particles consists of two coupled waves.
Therefore, equation (48) can be translated into
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C2 o721 C2
L —_ —L
Epon S ”J' ‘r singdrdfd g = —— . X
100
27 ) N! 27y Nj
e k=0
w7 2w
J'J' J' ‘ [E. q+ E, F,][E Lt E, o1 +[E,, o +EnllE, » +E, 5]
100
- [Eafpfcfpz + EafPrdsz + EbfPrcsz + Eb*F’rd*F’z ]r:nR
'|'|:EW_|:’1_y_P2 + EW—F’l—z—P2 + EX—P1—Y—P2 + EX‘Pl_Z_PZ i|r=I+Rc
(49)
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 the same as the potential energy when
primary particles I and Il move relative to each other. Reversing the Newtonian mechanics definition
of work, i.e, F=VW =VE_,, , the force between two primary particles F, ., is therefore

1 "2 12
dEqg .,

Fome, =2 — (50)

Two self-conjugate primary particles have no initial phase difference in zenith and azimuthal
angle under the requirements of the self-conjugate lines assumption. 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 spin-up and all left-handed or spin-down, which shows that each primary particle has

spin values of *+ E .

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_v"e_v = 2I:Ee—e_v—e—e_v + 2Ee—e_v—w—e_v + Ew—e_v—w—e_v:lr:|+R
G, Raw W,
=2 - . (51

CU+R.)  Em-DI+R )™
262, 2w,
e 20+R,) ct(I+Ry)

Since two equations (34) have attractive and repulsive states under the Self-Conjugate

whenl >R,

Mechanism, from equation (50), the force of two electron neutrinos Fe v is

qZ RZm ZWZ
Fe vihe_v :iz 2 = e2‘;n 2
- c’(1+R,,)’ C(I+R ) ,
267 27 - B2
~t ==+ =t when | >R,

ct(+R,)"  cl(I+Ry)’

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
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ED_VI"D_VI = 2|:EG—D_V|—G—D_V| + 2EG—D_V|—S—D_V| + ES—D_VI—S—D_VI :Ir:|+Rcs1
2 a2 N A a2 5 5 5
2CL mD_v + rnD_vSD_v R2 —(| +R )2 + SD_v Rcsz _(I + RcSl) + RcSZ
“11+R RS 52 1 6 5 2n-1
Cs + Resa cS1 cS1 n-—
242 5 5 5
~ 2CLSD_V |:Rcsz _(I + RcSl) + Rcsz :|
46
CcRs: 5 2n-1
252 5 5 5
_ 26, | Ry, — (1 +Ry,) Rase << _
- 4R6 5 +2 1 0< —Rcsz RcSl
_ CsRest n-
o2 A2
2C5 mD_v + Rczsn2+4 SD_v
2 6 2n-1
CG I+ RcSl (2n _l) R(:Sl (I + RcSl) "
242 B 2n+4 ]
_ 2CLSD_V 1+ RCSn;
- 4 6 2n-2
Ce(I+Ry,) L (2n-DR, (I +Ryy)™ |
202m2 B R2n+4 ]
¢ |L Ez_v L 2 DR, (17 Ry '> Rz R
Ce(I+ cSl)_ (2n-DR5, (I+Ry,) |
: (53)
and the force between two Dark Is Fp_v»p_v
a2 o & &2
2c? my 2m, § S
- 4L ~ 2= 2o (I +Rgp) + o= (I+ RcSl)4
¢ U+R,) R? 6
G cS1 cS1 cS1
2¢782 2c’m?
_ 4 Lo 4
_4—6]/0 +Rg)" = _4—6V(| Res1) 0<I<Rg,-Rg
G ‘¢Sl G ‘¢Sl
2 52 2n+4 82
F — _2C|_ mD_v Rcsanr SD_v
D_vI~D_vl 4 2 6 2
Ce | I+Ryg,) Re: (I+Ry)™"
2682, [ R
=72 | R_ 7|1+ RC (|+R. )22
CG( + cSl) L cSl( + cSl) |
2ctmi [ R4 i
=72 | R_ 7|1+ RC (| CR 2n—2 I >R, —Res;
CG( + cSl) L cSl( + cSl) |
(54)

Duplicating the last process yields the potential energy between two Dark IIs Ep_virp_vir
Eo_vino_wn = 2|:EG—D_VII—G—D_VII +2E5 5 i—s-o_vn T Es_o_vn_s-p_uu :|r=l+Rcsz

A2

82 n+
_ 2C5 mg , n Rczsz4 S0 v
ce |I+Rg, (2n-DRS, (1+R,)*"*
242 r n+ 7 )
— 2CLSD_V 1+ RC252 )
4 2n-2
Cal+Rsr) | (@n=DRE,(1+Rg,)"™
2,02 r n+ ]
_ 2c My, 1+ Rczsz4
C(43 (I +Rcsz) L (2n_1)Rc681(| +R082)2n_2_

(55)

and the force between two Dark IIs Fp_vip_vir


https://doi.org/10.20944/preprints202401.1065.v3

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 1 August 2024 d0i:10.20944/preprints202401.1065.v3

17
2 &2 2n+4 a2
F _ 2(-"|_ mD_v RCSnQJr SD_v
D vII"D_vll — 1 2 6 2n
¢ | (I+Rs,) R (I+Rs,)
242 B 2n+4
- _ ZCLSD_V 1+ RCSZ (56)
(4R’ R&L(+R,)™2|
G cS2 L cS1 cS2
2,82 B 2n+4 ]
_ ZCLmD_V 14 RS
ct(1+R,)? (1+Res,) ™" |
G es2/ | cSl cS2

The potential energy between two electrons E.« 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 Ec~r when the two E-W couples
are conjugate, and the two G-S couples are conjugate.

Ee"el = [Ee—e—e—e + 2E —e—-w—-e + EW e—-w—e EG—e—G—e + 2EG—e—S—e + ES—e—S—e ]"=|+Rcw
a2 2m-2,p,2
RETW, c m c m,S,
2 0 T Y r om1 T 3 I:Rcsz (I + Rcw)2:|
cc(I+R,) c 2m-D)(I+R,) c I+ RCW) (o s Rt
242 5
C'S 1 R
+ L. l+R # 0<I<R.,—-R
Cé [5R551 ( = B CW) ) (2n-1) Rcs1 > B
- A2 2m-2.n 2 2,02
qe _I_ RCV:In We + CLme
cc(I+R,) ci@m-)(I+R,)"™ ci(+R,)
2p2n+4 A2
cR S
+ L' %S2 e — | > RcSZ _ Rcw
ce(2n-DRS, (I1+R,,)
q CZmZ
s + when | is large
cc(I+R,) cs(I1+Ry)
(57)
Another is Eernt when the two E-W couples are conjugate to the two G-S couples.
Ee"ell = 2[Ee—e—G—e + Ee—e—S—e + Ew—e—G—e + Ew—e—S—e ]r:HRcw
24,

05
e e | +R 0<I<Rg,,-R
2R 2R LRee (4R’

22(1;”'6 I > RCSZ - Rcw
CG (I + Rcw)
(58)

Derivation of the last two equations can yield the forces between two electrons in both forms
that are
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A2 2m-2,4,2 2,02 25 A
4+ Y% LRV oy —ZQ%%U+R)
S cX(1+R)* cZ(1+R )™ ci(I+R,)*  CiR3 ow
L cwW L cw G cwW G" 'cS1
242
cré A
Foa =1-—==(+R,) 0<I<R,,—R,
G ‘cS1
42 2m-2,~2 2,52 2p2n+4 A2
+ G R We __ cim, _ R Se I>R,,—R
T cX(1+R ) 2(1+R, )™ ci(I+R,)*  ciRE, (I+R, )™ sz w
L cw L cw G cw G’ cS1 cwW
A2 2,52
c’h )
mi— % RV TR— when | is large
c(+Ry)" c(I+Ry,)
(59)
and
24.m 24.§
T2 %, 2 2q939 (I+Rcw) o<l SRcsz_Rcw
c(1+R,)" CccRg;
erell — , (60)

qu me

- >R, —R
Ca(1+Ry)° =

cw

plus §, =S, , inequations (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_i1 is

Ee_v"D_vI = 2|:Ee—e_v—G—D_vI + Ee—e_v—S—D_vI + EW—e_v—G—D_vI + EW—e_v—S—D_vI }

r=l+R,,
2G4, M . .§
qu_v o qe_zv E_V (Rczsz -+ Rcw)z) 0<I<Rg,—R,,
CG (I + Rcw) CG RCSl ’
|24, ,m
—qu_v D I > RcSZ - Rcw
CG (I + I:ch)

(61)
and the force between an electron neutrino and a Dark I Fe v p_v1 is
24, .1 24, .8
— 2 2 P (14+R,) 0<I<R,,—R
E _ CG (I + Rcw) CG RcSl
e vAD vl — ~ 2 5
B - qu_va_v I R R
> Reso — Mgy

C(I+R,)’

W

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

Repeating the previous processes gives the potential energy between an electron neutrino and a
Dark II EE_VAD_VH
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Ee_v"D_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 ]r=|+Rsz
'C.

_ zqe_VmD_V _ 2q}\e_vé\D_v )
“cZ(1+Rg,)  c2(I+Ry,)

(63)
the force between an electron neutrino and a Dark I F..v p_vir
24, 1M 26, 6
Fe_VAD_V” —_ - Ie_v D_v2 - _ - Ie_v D_v = (64)
Co(1+Ry») Ce(I+Rg,)

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

Ee_v"e = I:Ee—e_v—e—e + Ee—e_v—w—e + Ew—e_v—e—e + Ew—e_v—w—e:l

+|:Ee—e_v—G—e + Ee—e_v—S—e + Eer_v—G—e + Ew—e_vfs—e:lrzl_*_Rcw

r=l+R,,

qe que RCZWm?ZWE Vwe qe Me
2 = + 2 N 2m—1
C, (I + Rcw) CL (2m _1)(| + Rcw) CG (I + RCW)
Qe v§e
A A RZm—ZW W
zqe_vqe - aw Ve v VVe — qe M >R, - Ry,
CZ(I+R.)  c2m-D(I+R_)™  c2(l+ RCW)
A A r 2m-2 T 6§ &
S
qu_vqe 1+ Ray ama | T qe_; Ds_v <R0252 —(I+ Rcw)z) 0<T<Rs =Ry,
R @m0 R | 2R,
~ Aoa T 2m-2 ]
2qe_vqe 1 R PT, I > RcSZ - RCW
c(I+R,)|  @m-D(I+R,)"™" |
g 0| W, W
~ zqe_vqe ==t ° whenl >R,
C|_ (I + RCW) CL (I + R(:w)
| (65)

and the force between an electron neutrino and an electro Fe_v~

A o 2m-2.a ~ A 2 A A
qe_qu + RCW We_vWe qe_vme qe_vse I R 0< I < R R
TC(+R. )2 cA+R 2m_2| R 2 2R3(+cw) =1 =152 ™ New
F _ CL( + cw) CL( + cw) CG( + cw) CG cS1
e_vie = A A R2Z™2\%  \i i M
qe_vqe 4w We_vWe qe_v e I R R
T2(1+R )2 c2(1+R 2m_2| R )2 > Reso = Ry
CL( + cw) CL( + cw) CG( + cw)
qe vqe i Rzm 2 ] qe v D v
- 1+ + (1+R.) 0<I<R,,-R
2 2 2m-2 2 cw cS2 cw
~ c(1+R,,) L (I1+R,,)™ Y RcSl
G 6. | RZMZ |
R | T TR 1> Resz =Ry
L cw L cw _
4. .G W, W
R =+t 2 when >R,

Ccl(+R,)" (4R’
(66)
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where @, , =W, , g, =W,, and S —SD , 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_virp_vi1 is

ED_vl"D_vII = ZI:EG—D_V|—G—D_V|| + EG—D_VI—S—D_VII + ES—D_vI—G—D_vII + ES—D_VI—S—D_VII ]r=I+RCSZ

|, 2Ry S8
C (I+Rs,) ¢Cg (2n 1)Rc81 I+ Rcsz)zn_1

28, [ R }Z 2c7mmg [+ Ras " }
cU+R,,)| @n-DR%L,(I+R,)™ 2| ci(1+R,,)|  (@2n-D)RS, (I+R,)*™?
(67)

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

a2 2n+4 2,82 2n+4
Fo viro i == 42C = 2 {1 6 =2 2n- 2} 42C B 2{ 6 = 2n- 2}
o Co (14 Rs,) Risi(l+Res,) Cs(1+Rys,) Ris1(l+Res,)
(68)
Based on equations (23) to (28), (43), (49), and (50), the potential energy between a Dark I and

an electron Ep_vi~ is
ED_vl"e = I:EG—D_vl—e—e + EG—D_vl—w—e + ES—D_vI—e—e + ES‘D—"l_W_e]r:HR
TW

+[EG—D_VI—G—e + EG—D_vI—S—e + ES—D_vI—G—e + ES—D_vI—S—e:IrzHRCW

2.5 A

4 1M G & c m.m
2qe Dv qezD_sv (Rczsz (1+R,)’ ) —D"
cZ(I+R,,) 202RS, G (1 +Ry,)
C mD v 2 2 Cil’f’l §D
+m(&sz (R )+ e, (Roa = RuY)
T %, 8 :
+ L D4_v e 16 ( °, (I + RCW) ) RC—SZG 0 > I > RCSZ - RCW
Ce 5RCSl (2n-1) RcSl
. m C m m C2§ § R2n+4
qu D v N D_v n L°D_vYe' “cS2 — | > RCSZ Rcw
c2 (I+R ) ci(+R,) ci(@n-DR,(1+R,,)
¢Sy | Rep=(+R,)’ + Rss
Ce Rc651 5 2n-1
szz
_ L4 De_v csz (I + Rcw) + °52 012> Rcsz Rcw
CG RcSl 5 2n_1
~ 242 n+
T . Re
Cé (I + Rcw) 2Rc351 (2n 1) RcSl(I + R )Zn_z ,
Czrﬁz 3 2n+4
- RILE R3 i Res2 T | > Res2 = Rew
CG (I + Rcw) 2R(:Sl (2n 1) R051(| + RCW) '

(69)
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the force between a Dark I and an electron Fp_vr is
A a A A 2.5 A
_ qemD_V _ quD_V (I R )_ CLmemD_V
CU+R.Y R, ) TR Y
G cw G ‘¢Sl G cw
2.5 a c2ri. & c28 &
CLmD vSe meSD v LSD v e
Fo vine = ————>1+R,) _T( R.,)— = ——(l+ RCW) 021>R,,—R,,
G sl CG cS1 CG cS1
A o 2.8 4 2n+4
_ qemD_v _ CLmemD_v _ CLSD v eRcSZ | > R _ R
c2(1+R,)* ci(1+R,)? CciRL(I+R,)™ w2 o
G cw G cw G ‘¢Sl cw
cSp cihg
———(+ RCW) o6 (I+RCW) 021>2R,,—R,,
G sl CG cS1
242 3 2n+4
~J)_ CLSD_V |: Rcw RCSZ :|
~ 4 2 3 6 2n-2
Co(1+R)" [ 2R, RcSl(I +R;,)™
2,82 3 2n+4
UL Rew Ris2 I>R..—-R
- 4 2 3 2n-2 cS2 cw
Cs (I + Rcw) 2Rc31 cSl(I + R )
: (70)
the potential energy between a Dark II and an electron Ep_vir~ is
ED_vII"e = I:EG—D_vll—e—e + EG—D_VII—W—e + ES—D_vII—e—e + ES—D_vII—W—e:|r:|+RCsz
+|:EG—D_VII—G—e + EG—D_vII—S—e + ES—D_vII—G—e + ES—D_vu—S—e}r=I+RcSZ
A A N A 24 2n+4
_ qe D_v C m + CLSD v eRcS2
2n-1 s
C (I+ Rcsz) Co 1+ Rcsz) C (2n— 1)RcSl(| +Rs2)
242 3 2n+4 ]
CLSD v Rcw + Rcsz
3 2n-2
C (I+Rs) 2RcSl (2n=1)R5; (I +Rs,)™" ™ |
252 3 2n+4 T
_ C.Mp _v Rcw + Rcsnz+
! 3 2n-2
Ce (I +Rs,) | 2R, (2n-1) RcSl(I +Rs,) ]
(71)
and the force between a Dark II and an electron Fp_vi is
A a 2.8 o 2a 2n+4
F _ qemD_v N CLmemD_v N CLSD _v eRcSZ
D_vllre ™ 2 2 4 2 46 2n
Co(1+Rs,)™ Co(l+Ry,)” R+ Ryy)
242 M B3 2n+4 ]
— CLSD—V Rcw Rcsz (72)
4 I R 2 2R3 RG I R 2n-2 °
Co(l+Rs2) [ 2Ry Reu(I1+Rs2)
2,52 © A3 2n+4 B
_ CLmD_V R Rcsn2+
2 3 6 2n-2
Cs (I + Rcsz) 2RcSl RcSl(I + Rcsz) i

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
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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.

G, =c vka, (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[7], 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.

Dark lls

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

Ep = 2ED_VII +E, +|:ED_VII"D_VII + 2ED_VII"e:|

1=0
_2RME, 2 { iy }
@n-DciRey,  © il +Rg)| @n-DR%(I+Rg,)™ ]
i, [R:W . R }
Ce(l+Rs,) [ 2Rs,  (2n-DRG,(1+R,)™"* |,

2p5 52
~ 6('\'LRCSZrnD_V

~ ————=—=06E
(en-DeRg, "

(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)[7,8]. Furthermore,
2
N CeVG
M, , = G\[_Fn

°-r 4 P

(75)


https://doi.org/10.20944/preprints202401.1065.v3

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 1 August 2024 d0i:10.20944/preprints202401.1065.v3

23

can be obtained from equations (30) and (40), where m;, is the mass of a proton.
Next, by combining equations (43), (44), and (73) to (75), we have

R, 8Jka,
Rc381 \/amp

\/qu Jamp R(:252 — R02w -E (76)
3 - e
8 RCSl
3Gm; RS

cS2 __

82n-1) RS, °

that we can solve and yield
2

2
8(2n—1)Ep]5Rg 8E, FMGT

3Gm> - JGm,

eS1 ™ [ [~ %Sl
: JkgGm,

i 2
8(2n—-1)x938.272x10° x1.60218x10* [s _2
| 3x6.67430x107 x (1.67262x10%)? cs1

~ 8x510.999x10° x1.60218x107*°
\/8.98755x10° x1.60218 107" x/6.67430x10 1 x1.67262x10 %

RcSl

J6.67430x10 x1.67262x107

2

[(2n-1)Ry, |5 —5.8394x10" R, =7.9425x10"
(78]

Evidently, Res: is very small from the above equation. Hence
2
[(2n-1)R, |5 ~7.9425x107%

1.78x1072 1.78x107®
cS1 = (m) =
2n-1 2n-1

2
{8 8.98755x10° x1.60218x10°% T

. (78)
(fm)

Next

1 1

n [ 8Jka, ' [ 818.98755x10° x1.60218x10 |*

"o\Vem, | T ((6.67430x10 1 x1.67262x107 | T (79)

-17 -2

=20718x10°Ry, = 2010 () 3080 gy
2n-1 2n-1

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

2 2
8(2n-1E, | 2 |8Jkq, |° 8(2n-1)E, svkq
—— | Ry =|——"=]| , ie, ——>"R —

3Gm’ JGm, JGm,

cS1

2 2
R:SZ = 8\/qu ’ fI'OIl’l ﬂ& = E
RS, J@mp 8(2n-1) Ry, i

BGmZ cS1 —

S
3
, which can derive
P

and tell us that Res2 and Rew are almost equal. This
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x/_qex/_m RE,-Re g
in equation

3 e
RcSl

computational procedure is not precise enough, so we use

(76) to solve Rcs2

R 8E, ~R. RfSlR
52 — cSl cS1
J_ qu_ Gm K qe\f_ Gm_ R?,

2 5
3

4, [(NGm,}* 3emi  (gJkq, |
o fqefm 8J’qe 8(2n-1)E, | /Gm,

1 125}_R {1 1 12x510.999x10°

=R, |1+ 2 +
2n-1 E, 2n-1 938.272x10°

-3
_ 1+6.54><10 R
2n-1

-2 -3
_ 3.68x10 1+ 6.54x10 (fm)
2n-1 2n-1

Based on equation (74) the biding-energy of a Dark II Ep_vu is

} . (80)

E
Es o z?p:M:l56 (MeV) . (81)
From equation (38), the biding-energy of a Dark I Ep_i is
2(n+2) _(n+2)E, 938.272
P =g o =g AT (e

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

However, | have not found a way to calculate the energy of an electron neutrino E._v, which also
leads to an inability to determine the tiny difference between gravitational and inertial mass,

. ciJGm,

especially when m, =
C

e
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, nn can only be obtained experimentally.
The gravity speed cc can easily get from equations (46) and (80)

R 6.54x10°
CG = RC—SZCL :(14‘ ﬁ]cl_ . (83)

cw

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

gravitational waves
1( ., , ., FE? 1
| pi+pi+pi-=|=
Cz[ X y 2.2

Er2
[px + Py Py - N j (84)
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from the relationship between momentum and energy in Special Relativity
2

pf + pf, + pz2 - |(E:_2 = —m§ c’. Equation (84) directly derives the relation of space-time between the
two measurement media
Ci?_(dx2 +dy? +dz* - c’dt’ ) = C%(dx'2 +dy”? +dz? —c*dt”?) . (85)
So the proper time 7 is the same in all reference frames with the two measurement media.

7. Conclusions and Discussion

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 1. Characteristic Parameters of the Primary Particles.

Particle Biding-Energy’ Elementary

Name (MeV) Charge (&) Spin Radius” (fm) Determinants of Radius
1 . -2
Electron 0.511 (I?Itlown » L1 3.68x10
quantity) 2 2n-1 Critical radius of weak
1 . -2 interaction R,
Blectron N . L1 3.68x10
Neutrino 2 2n-1
Dark 1 (N+2)x62.6 0 N l 1.78x10°® 1* critical radius of strong
' ) mn—1 interaction Rcs;
2 -3
Dark I 156 0 N 1 3.68x10 1+ 6.54x10 2 critical radius of strong
) on—1 n-1 interaction R.s»
*-nN=2, 3 4, ... (Undetermined, suggested by 3).

cosé sinde

. ; when we rewrite the quantum
singe”  —cosd

Moreover, we can derive the matrix (

cosé sinde

factors in equations (32), (35), (37), and (41) as | . :
singe”  cos@

J and multiply it by the Pauli

(10 cos® sinfe™ , o
matrix ] : has well-known results in quantum mechanics with
0 -1) \singe” —cos@

0 6,
COS— Sin—e
eigenvalues of +1 and eigenvectors of 0 , , 1.e., spin values T E Thus the
sin—e' —Cos—
2 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.


https://doi.org/10.20944/preprints202401.1065.v3

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 1 August 2024 d0i:10.20944/preprints202401.1065.v3

26

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

Co

. . o . 6.54x10°°
In addition, the gravity speed cc is slightly larger than the light speed c. | — =1+ ﬁ
C. n-—

, and the rest mass m, the proper time 7 are the invariants with the two measurement media of
light and gravity. Gravity might have similar quantum characteristics, suchas E; =hyv,

. 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 = 3ED_V|| +3|:ED_V||AD_V” ]I:O

— 3CERCSSZmI23_V + 6cimé_v + R(;25n2+4 (86)
(@2n-DecRy  Ce(1+Rs,) | (2n-DR(1+Rs,)™™ |,
2p5 &2
N chRcssz_v ~9E _§E
T (@n-1ciRs, T >t 2
G Nes1
and the mathematical mass of a dark matter My, is
R . 3G
My = 6mD_v = Z—mp 87)
C,

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:

a. What is the angular velocity w of a primary particle, and is w stable or variable?
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b. Why positrons and negative protons are so rare in our universe, implying that Dark IIs

confine only positrons.
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