Pre prints.org

Article Not peer-reviewed version

The Models of Primary Particles

LanFu”
Posted Date: 10 October 2024
doi: 10.20944/preprints202401.1065v4

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

Preprints.org is a free multidiscipline platform providing preprint service that
is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This is an open access article distributed under the Creative Commons
Attribution License which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.



https://sciprofiles.com/profile/3352877

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 10 October 2024 d0i:10.20944/preprints202401.1065.v4

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Article

The Models of Primary Particles

FuLan

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

Abstract: If we assume that: a. The four fundamental forces of nature are independent waves
without rest mass, and their speeds are constant in a vacuum, just like light. b. Light or
electromagnetic waves and gravity are comparable in structure. The weak and strong interials are
similar in structure. C. Light and the weak interaction have the same speed c. with spin number +1
or -1. d. Gravity and the 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 of the above four waves. We can find and describe some fundamental characteristics of the
primary particles (e.g., their sizes, energies, and interactions) and introduce new attractive results
from them (e.g., the source of the Pauli exclusion principle, the solution of the Einstein-Podolsky-
Rosen paradox, and cc slightly faster than ct).

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

1. Introduction

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

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

a. Light or electromagnetic waves, the weak interaction, gravity, and the strong interaction are
independent waves without rest mass. However, their structures are different.
b. Light and gravity can be described by the wave equation with the field strength E and speed c.
A
vt
c” ot
c. The weak and strong interactions can be described by the 4-dimensional Laplace equation with
field strength E' and speed c'.

M

~ 1R
VE =——— )
¢ ot
d. According to the electroweak theory, light and the weak interaction have the same speed cr with
spin number +1 or -1.
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e. Gravity and the strong interaction have the same speed cc without spin, and cc is constant in a
vacuum.

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

2. The Formation of Primary Particles

Suppose that the birth of primary particles can be divided into the following two parts:
a. Light and the weak interaction couple together (hereafter referred to as the E-W couple) when

they have the same spin number and the second-order partial derivatives of their fields with
2 A

respect to time are equal. Gravity and the strong interaction also couple together

t2

(hereafter referred to as the G-S couple) when the second-order partial derivatives of their fields
2 A

with respect to time are equal. So we have

ot*
vk, +E )=0, )

and

Vi (E,+E)=0. (4)

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

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

c. It makes a primary particle when two coupled waves attract each other and shrink to a tiny
sphere. One E-W couple and one G-S couple produce an electron or a positron whose charge
property depends on the original spin of the E-W couple. Dark neutrinos are composed of two
G-S couples. Two E-W couples with different original spin compress themselves into an electron
neutrino. But they cannot attract each other if they have the same original spin.

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

@), (4)
. 5
c’ izi rza—E +— I o0 sm@aE +— .12 81;? =0, (5
r- or or ) 1sin6 00 00 ) r sin” @ op

whose general solution is

FEE

o
%ZZ(A r+ ij(cosé’)e’k‘/’
=0 k=0

where Aj and Bj are constants, P]].‘ (cos @) are associated Legendre polynomials, j and k are integers,

ij (cosB)e ™

E= , ©6)

j=0,1,2,3, ..., k<j, and jis called the degree of associated Legendre polynomials.

3. The Fields and Binding Energies

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.

E= I(Ar +—jZPk(cosé’)e

c

c

J
E = 12 (A ! T JZP (cos@)e™?
=0
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Clearly, there is
[E,+E,)] =E,+E, (8)
where the subscripts 2 and b denote electric, gravitational, weak interaction, or strong interaction.
And we let

(E') = )

1

The field E may be split into the macroscopic item -

C l"

and the quantum factors

J J
ZP;{(COS e, ZPf(cos@)e’k‘/’ . The degree of associated Legendre polynomials j rules
= 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.

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

field E. is
A 1 B < » 7
E,=+——1% P/ (cos)e ™’ =+
c r c;
1 B i ' 1o
E =+ =23 P (cos B)e™” = +—1_(cos O+ sin 6e)
c, r cr
and the gravitational field Eg is
E, :———ZPk(cosﬁ)e e —
[l cG
1 B ¢ m o @
ol k ik i
Ey =———> Pl (cos )™ = - 7)
¢ 17 k=0 Co

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

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

The weak interaction has an intensity of a similar magnitude to the electromagnetic force at very
short distances (around 10-'® meters), but this starts to decrease exponentially with increasing
distance. Its effective range is about 107 to 10-1¢ meters [1-3]. All of the above can help us to determine
the weak interaction field Ew from equation (7). Ew is therefore supposed to be equal to

~

— ZP" (cos@)e ™ =+ r<R,
o L k=0 CL
w 1 . " Rm 1 m .
T ZP (cos@)e ™ ==+ ZP (cos@)e ™ r>R,
c
L i (12)
1 B { X i 4
i—z—zz *(cosO)e"” = ”) r<R,
| ars 2
EW - 1 m . N Rm 1 m . .
D3Pt cos B)e"” = ZP (cosO)e™®  r>R,
L7 k=0 o

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

The strong force is a short-range interaction (around 10> meters) similar to the weak force. But
its range is more complex than that of the weak force. At distances comparable to the diameter of a
proton, it is approximately 100 times as strong as the electromagnetic force. At smaller distances,
however, it becomes weaker. In particle physics, this effect is known as asymptotic freedom [4-6].
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Furthermore, it is supposed that the fields of the four fundamental forces have a unified form in a
very small region. Hence, equation (7) can be translated into the strong interaction field Es

1 ~
ik § o
L ZPlk(cosé’)e " =——(cos@+sinfe ) r<R,
cGr - el
~ _ Sr o
E, = ZP (cos@)e™ = —T(coséwsm Ge™) R <r<R,
¢ = Coltes
1 B, it SR & it
- 2 n+1 ZP (COS 6)6 = 21{36S2n+] Z (COS 6)6 e r> RcSZ (13)
G cS1
1 § )
3, Z " (cos 0)e"? =———(cos O +sin Oe”) r<Rg
Col" = Cel
B=]Ars 0)e =~ (cos 0 +sin e Rg <r<R
s = ——ZZ (cosB)e —————(cos & +sin fe™) s <IF<R,,
€ k=0 Coltesi
n Rn+2 n
k ik ik
2 n:l-] ZPn (COS 6)6’ "= 2123032;”1 ZP (COS 9)61 ! r> RcS2
k=0 cS1

where § is the mathematical strong charge, Resi and Res2 are the 15t and 2 critical radii of the strong
interaction, and # is an integer greater than 1.
Further, it is assumed that Rest << Rew < Res2 and m # n.

Now we turn to determine the energy. The energy density of the wave equation (1) is given by
2

A

E| , and the equations (1) and (2) are Lorentz invariant. So we hope that the equation of energy is
also Lorentz invariant, and let the binding energy Eub of the four fundamental fields be
E, ,oc— m I ‘E E ‘dxdydzdct . (14)
e A
ch

A

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

2
I e"e ™ dp =275 (15)
0
and
_TPT”(COS@)P,:”(COSH)siné’dH Urm! 2 5 _Nvs. o e
. (j—m)!2j+1 "7 s

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

1 o 2wl

£y ]

J
(t,—t )2;:2 N R0 0 e
k=0
o 2r .
— I
zﬂ.z Nk RO 0
where R is the radlus 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).

EE ‘r sin @drdOdpde, t

(17)
2| % sin Odrd Od
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C2 o2 A
E,,=—L—/[[[|E,E|r sin0drdodp
2”2 NI; RO 0O
k=0
2 wz2z| j
1| B | y
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k=0
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x— | A1’ + =2 > P (cos 0)e™ |1 sin OdrdOdp
¢, k=0
2 wzx2r| 1 B |u ,
=—F III — |4, + =% P (cos B)e
27[le;1¢00_ b k=0
k=0
5 A +T‘i’1 P} (cos 0)e™” |r? sinOdrdOd g
P k=0
C2 o2 R
=—L—[[[|E,E|r" sin 0drdody
27[2 NI;. RO 0
k=0
-E, (18)
2 < . B . B,
— CL aj bj 2
= cjcf }[ Aajrf + T Abjr] + e redr

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 Ece, Ec-6, Ev-w, and Es-s are

© éZ él
_ a2 _
Ee_e—CLI —dr=—0 (19)
c,r cr
o A2 2.~2
2 m _ ch
EG—G_CLJ n zdr_ T (20)
. Col cor
R, A2 © A2 p2m-2 ~2
W W R’ w1 2m-2
cfj —dr+c; T o—dr= —2[——— r<R,
E - L T ioar ¢, |r (2m-DR,, ,(21)
wow © A2 p2m-2 A2 p2m-2
W R R
Czj 4C;m dr: 2 = 2m-1 r>R<w
Tocr c;2m-1)r

and
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Rsi a2 52 A2 4 © A2 p2n+d
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CL ) aadrte | e e | i o dr
- Cal gy, CoResi &, Colesi?
28211 6 2(n+ 2)
_ CLS - + n cS?2 r< R
- 4 6 = TSl
c, |r SR, S52n-1)R, C
Ry n2 4 © A2 y2nt+d
sr S°R
E, (=4¢? —dr+02 —— 2 —dr (22)
S-S L 4 6 L 4R6
Colies ., Co cSlr
cLs 1 RS s R, R <R
5RO ( es2 T )+ 21 —1)R es1 ST S Lg)
CG os1 (2n-DR,
o 2 plntd 242 2n+4
2 SR, _as R's) F>R
B RS ch (2n DRS, " 52
o 1s1 G ¢Sl
The binding energy of the four fields, such as Ecc, Ecw, Ees, etc. are
g gy
o0 A A A A
_ 209 m 5., qm
EefG—cLJ‘ S dr=——, (23)
C 1 cor cr
R, A nn
2 q 2 gw( 1 1
cLJ. 2, c4}ﬂ2rdr+0——c2 - r<R_,
r L L L cw
E_, = ,(24)
0 r>R_,
R.s) é § eS2 é é§ 1 3 R2
2 2 2 S2
CLJ‘ 5t dr+c; 5 dr+0==— TR +2I;3 <R
- Cr Gl Ry €LV Coltesi Co \I s =
Rsr  ~ an (25)
2 q 2 qs 2 2 ’
E = CLJ 53 rdr+0—2 -— (Rcsz r ) R <r<R,,
r CLr CG cS1 CG cS1
0 r>R,
R, " A A
) m 2 mw(1l 1
CLJ. ——5 5 dr+0=—| ——— r<R_
E, = gl ch cc \r R, , (26)
0 r>R_,
R.51 o A R.sy 2
m m Sr c2ms( 1 3 R
| oaaaridrie | oo rdre 0= [“ ] <Ry
. 2R 2R
» Cel Gl Ry ST Coltasi Cc \T = eS1
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m ) c;ms o, )
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Ry ~ A R, ~ ~ A A )
) wos N woosr ws (1 3 R
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For the convenience of subsequent calculations, we require the results of our defined energy to
be consistent with those of the conventional physical method. Comparing equations (19) and (20)
with the electric and gravitational potential energy formulas, it is easy to see that the relations of the
mathematical electric charge é and the mathematical mass m to the electric charge q and the mass
m are as follows

é=c,\kq (29)
and
2
. G
= SeNTM (30)
CL

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 (Figure 1). Each of
them is formed by an E-W couple or a G-S couple. The envelopes can characterize as:

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

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

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

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

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

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

J J

one occupies the surface of ZP/k (cos@)e™  and the other must take up ZP/k (cos@)e™?,
k=0 k=0

or they are conjugate to each other.

Envelopes

Figure 1. Schematic structures of a primary particle.

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

2 o 2r
E, =——[[[[&,+EJE +E,T ‘ r? sin 0drdd o

27rZNf. RO0
k=0
02 o 2w A A A A

=—L—[[ [|E.E +E,E, + EE. + E,E}| 7" sin0drd0dp ,(31)

ZEZNI; RO 0

k=0

= Ea—c +Ea—d +Eb—c +Eb—d

based on equation (17) Epri is clearly equivalent to the rest mass.
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Evidently, the total energy of a primary particle comprises the binding 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 the weak interaction Rew.
b. The charges in equations (10) and (12) are equal and minimal for an electron neutrino, i.e.,

é, ,=w, ,if é , 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 Ek, . v

~

A oA 7. +w .
[E +E ] :qe-v—e-v(cos6’+sin6?e*"”)
o Tder R’

cw

Ey., . (32)
o - AT q. V+We v . i
—[E6+EW} . =——=—5——(cos 0 +sinHe")
r= cw L cw

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
binding energy of an electron neutrino Ee_..

Eeiv = [Eefe +2Ee—w +Ew—w]r:R

ow

éj v 2&9 V‘;‘\}e 1% 1 1 wj v 1 2m - 2
Sl ot | T T T (33)
cr c; r R, cr\r (2m-DR,, e

C

_ 1 ~2 + wjﬁv _ 2m éeziv _ 2m ﬁ)ezfv
R\ am1) " em-DR. & (@m-DR, &

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

A m—1

~ q w, R & B
E_  +E,_ +== (cos@+sinfe ) £ —=— P (cos@)e ™
C r 2 m+1
L
vl i R r>R,,
>R, A n * w Rm Loy
[EHJ +E,., J 1 r2 ” (cos @ +sin Pe) F— ZV — Z P*(cos 8)e™’
L L

(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 4.1, it is assumed that:

a. The sizes of Dark I and II are equal to the 1st and 2nd critical radii of the strong interaction.
b. Dark I and II have the same mathematical mass and the same mathematical strong charge.

c. The mathematical strong charge S, , is minimal and equal to the mathematical mass 71, ,

ie, m, =8, .
Replicating the process of the previous section, we have the fields of a Dark I on the envelopes

EE D
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E.+E =22 P (cos@+sinfe )
G N =R 2R2
E ! Coticsi (35)
eo - AT n’>lD v +§D v . i
—-|E,+E =———=———=(cosf@+sinbe”)
G N 2R2

r=Res: Colis

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 binding

energy of a Dark I Ep_u

~2
q Moy s [1_ 3 +Rfsz b8 1 6 +2(n+2)1fej_22
r “\r SR, 5@2n-1)R,

Ey = [EGfG +2E; s+ Esfs],:RCsl
).

= mDivSDiv

2 RcS 1 2 R(,3S 1

2(n+2)R%, cimy,

5 242
N 2(”+2)Rcs2 CLSp v _
4
Ce

T52n-DRS, <& 52n-DRS,

(36)
To get the fields of a Dark IT on the envelopes Er, o and the binding energy of a Dark IT En_,

we imitate the last process and have

A A 1 (m R .. . o
E.+E =—| 2L 4825 |(cos@+sinfe )
¢ TEs |, 2| g2 RSP
2 Co \ Lsy es1
E,D vl . L (i R ’
—|E.+E = | 2t (cos @ +sin fe”)
G S g 2 Rz R3 D_v
52 Co \ Liesa es1

(37)

and

ED_VI[ = [EG—G + 2EG—S + ES—S ]r=Rm
5 A2
RCSZSDJ/
6

@n-DRS, |

cS2

2 ) )
CL mev stv 5 5
= + —r )+
4 5R6 cS2
Ce r eS|

o A 38
ORGSR, din, 9
(2”_1)Rfs1 Cé (zn_l)Rfm cé
5

~—~ E
2n+2) 7V

Following the computations of the particle external field in the previous section, we can obtain

the fields around a Dark I Ep_u
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. S, I .
— 3 —lp
6 v —— 55 (cos@+sinbe R <r<R,,
G Sl
S Rn+2 n
~ - - D_v*teS2
I:EG—D_VI + ES—D_VI:| = EG—D_VI 2R3 P ZP (cos 9)6 r>Ry,
cSl
. my g
where E;_,, ,, =——=-(cos@+sinfe™) ,
. - cgr
D_vI A
_v >R.g ns vr >
— : U
E; p i —— 5 (cos@+sinfe”) R <r<R,,
G St
N § Rn+2 n
- - _ D_v©tS2 k ikp
I:EG-DJI + ES—D7v1i| = EG—Divl 2R3 il ZPn (cosO)e r>R,
cSl k=0
o D_v : i
where E;_, ,, =———5—(cos@+sinfe”)
G St

and the fields around a Dark II Ep_u

[EG_D o Y Es VH]— ——-(cos@+sinfe ™)
- - Cgl
5 n+2 .
D_v©teS2 k
L S P cost)e
- cSl
bvit r>Reg, A A * .
— — 1 1p
[EG_DJH +ES_D7V”] =—— “(cos O +sin He””)
G ceS1
5 Rn+2 n
D_v©teS2 k ikp
2R3 n+l Zp’l (COS e)e
cSl k=0

(40)

r>R.,

10

(39)

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 in the subsequent descriptions and computations. One E-W couple and one
G-S couple attract each other to form an electron or a positron, so its structure is the most complex in
primary particles. Following the assumptions about dark neutrinos, it is supposed that:

a. The radius of an electron r. equals the critical radius of the weak interaction Rew, although there

are three critical radii for the weak and strong interactions.

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

qe:We'

c. The mathematical strong charge §, is minimal,ie., §, =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 binding energy of an electron E..

AoA 7 +W o
[Ee +EW} :%(coséwsm@e )
r=Re CLRCW
A AT L(m, SR .
E., \—|E.-+E =——| =%+ (cos@+sinfe"’) ,
E, e G S g 2| 2 R?
o CG cw cS1
q€+W€ —_ 1 me SQRCW
2p? T2 R + R
CL cw CG cw cS1

(41)
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and
Ee = [Ee—G + Ee—S + EG—W + EW—S ]r:Rcw
7.m 7.5
= |:qe2 e 4 qze e3 (RCZS2 _}"2) ) (42)
2¢c.R
Cel cLtes1 <R,
= qzeme + qzese (Rczsz Rczw)
R, 2c.R’
G ew G Sl
According to the previous assumptions Resi << Rw < Res2, ¢, =W,, and §, =3 p v, wehave
2qe _ 2We SD chw 43
2 p2 o2 R> ® R3 (43)
CL cw CL cw cS1
and
2 2
qe D_v RZ _ qe RcS2 44
e 2 R3 52~ Tlew 2R R2 ( )
CG cS1 CL cw cw
Now we directly give the result for fields around an electron Ee.
[EAH + EM,J =+—(cos&+sinfe )+ (cos O +sinGe™*) r>R,
cr’ er’
. i 3 .y (45)
E — % _(cosO+sin By ——< —(cos O +sin Oc®) R, <r<R,,
¢ r>R., N A * G CG LSl
I:EGfe + ESfe:| = n+2
7 . R "
——~5(cos O +sin e’ ) — f;—‘sfﬂz P (cos 0)e™? r>Rs,
CGr R.:Sl

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 the G-S envelope rather than
the 1st critical radius of the strong interaction Resi. It is further assumed that Re«w and Res2 are

proportional to the wavelengths of the E-W and the G-S couples, respectively, ie, R, =&,

R ¢, = &4, ¢ . Thus, we can write directly with the envelopes characters d.

Ry _ Ados _Co (46)

4

R Aew €

cw

which shows that the speed of gravity cc is faster than the speed of light 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 over a distance of I. Particles I and II have potential and kinetic energy in the
separated state (Figure 2). In the initial state, particles I and II are equivalent in that they share a
common center of the sphere (Figure 2) because there are no fields inside the envelopes of the primary
particles.
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Middle Self-Conjugate Line
! /

(=, 0,0),1I: (-, 6, &
(2 ) (2 )

| 3
I

R < L@, 0, o), II: (1, 0, 7—at,)
2

l ForEnergy.
- 1

Particle | Particle Il

A Pair of Self-Conjugate Lines — I: (7., 6, 27 —at), II: (1., 6, T+ ot,)

Figure 2. Energy conversion between two primary particles.

According to the law of conservation of energy, the initial external energy of particles I and II,
or the total energy in their external fields, is equal to the sum of potential energy and non-potential
energy (including kinetic energy, magnetic energy for electrons, etc.) after their separation. Referring

to equation (17), the potential energy of the two primary particles E p~p, Should be associated with

the following equation

o S —

R, i
(t,—1,)27 ) N}
k=0

(T jzjj E.E;|r sin0drdfdpde,t - j jzjj E.E;,|r sin0drdfdpde,t
R.0 0 ¢y R.0 0 ¢y (47)

r* sin OdrdOd pdc, t

A ng
E,E,

r* sin Odrd Od pdc, t [ is constant

k
2 o0
j
27[2 N'j‘. !
k=0
where E p and E p, are the external fields of primary particles I and II, / is the distance between the

two particles (Figure 2), R. is the larger of the two particles’ radii, and

| m2rcept
I I I I ‘E A E;,z ‘rz sin @drd@d@dc;t converts to the non-potential energy.
R0 0 ¢t

From equations (19) and (20), the integration result of equation (47) in the macroscopic world is
consistent with the expressions for electric potential energy and gravitational potential energy, then
equation (47) must still hold in the microscopic world. It is therefore assumed that the Self-Conjugate
Mechanism between two interacting primary particles remains everywhere. The Self-Conjugate
Mechanism makes two sets of fields around one particle conjugate to two sets of fields around
another particle, depending on the rotation of two particles. In other words, two primary particles
have achieved the self-conjugacy after rotating one cycle with angular velocity w. There are self-
conjugate lines in pairs, and it is further presumed that in their respective spherical coordinate

systems, oneisat [: (r,, 8, at,) forparticleland II: (r,, 8, wr—at,) for particle1l, and another
isat I: (r,, 8, 2r—ot,) for particle I and II: (r,, 8, m+t,) for particle II. Obviously, these
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lines are in the opposite position meanwhile 11 =ri=r, Or= On = 0 (Figure 2). Thus, at a self-conjugate
line, taking the 11 coordinate system of the particle I as a reference (Figure 2), and using equation (7),
equation (47) can be rewritten as

o727
E., :7”HE () E}, (x, + 1|1} sin 6,dr,d6,dg,
i Zﬂ.ZNk 700

¥4 2177r+27r

=; ‘E (r, 6, wt,)E; (r,

r* sin Odrd Od (eot,)

2nz+2w

_/THE (r)ZPA(cosﬁ)}{E (r)ZPk(cosﬁ)} sin Odrd j " d ()

2z

k=0

_,TT{E (’")ZPA(Cosa)}{E (r)ZPk(cosa)}r sin Odrd 6 x

2nn+2x

") d(wt ) =276, Opposite rotational directions

2nm

2nr+2m

'[ M d( oty = 0 Same rotational direction

2nz i , (418)
Y X IT P . . L

- , '” I E,Ep |1 sin@drd6d o Opposite rotational directions

=4 27y Nb 100

k=0

0 Same rotational direction

where 1 is the vector of the distance /, t. is the time of conjugation of two primary particles, and =0,
1,2, ..., n. Here, the negative sign only indicates that the energy spreads out in this process. In other
words, equation (48) should have the positive sign when two primary particles move in the opposite
mode of Figure 2, i.e., two rested on each other particles are attracted at the initial distance of / and
approach each other, since the rr coordinate system is reversed in Figure 2, which means that the
energy collects. Later, we will continue to use equation (48) and ignore the negative 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 / 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

007[27[

2
Epp :—.” r sderde(p—c—Lx

2y NG sz

o 2x
[[[HHE o+ By g,y +Ey ] 1B, o+ E B, +E. 1| sin0drdode “9)
1 0

0
:|:Ea B—c— Pz+Ea R-d-P, +E, B-c-P, +E,_ R—d- Pz]r vy

_‘_I:E"W—PI—J/—P2 +EW—P —z=P, +Ex B—-y-P, +Ex R-z-P, ]r I+R,

where the subscripts a to d, and w to z denote the electric, gravitational, weak interaction, or strong
interaction.

According to Newtonian mechanics, the work done is equal to the potential energy when
primary particles I and II move relative to each other. Reversing the Newtonian definition of work,

ie, F=VW =VE,., , the force between two primary particles £, is therefore
dE

BAPy

Fpop, :J_rT'l . (50)
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From equation (48) it can be seen that two self-conjugate primary particles have potential energy
or force when they rotate in opposite directions, while they have zero potential energy or rest when
they rotate in the same direction. Clearly there are two modes of opposite rotation for two self-

1
conjugate primary particles, which shows that each primary particle has spin values of =+ 5 .

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 Eec v_v

EeivAeiv = 2|:Eefeivfefe7v + 2Ee7e7vfw7e7v + waeivfwfeiv} —I+R
d. , R,
= 2,7 . T FEEVCE G
CL (l + Rcw) CL (21’11 — 1)(l + Rcw)
247 20’
~ - qeiv — 5 e_v lZ RCW
CL (l + Rcw) CL (l + 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 is

qc , RO,
F:eivAeiv = iz 2 B 2 + 2 Em—Z
c;(l+R,)y c(I+R)) )
, 5
24, , 29,
e [>2R,
CL (l + ‘Rcw) CL (l + Rcw)

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_v

EDivl/\Divl = 2 I:EG—Divl—G—Divl + 2l;G—Divl—S—Divl + ES—vaI—S—vaI ]’:I‘*'Rm

2| m, S §2 - 5 5
2% D v n va} D v (Rczsz _(Z+R531)2)+ Dé,v Rcsz (Z+RCS1) n Rcsz
¢ | [+Ry R, Ry, 5 2n-1
~ 2c§§é_v Rcssz —(/+ RcSl)S + Rcssz
céRfSl 5 2n—1

272
— 2chD,v Rcssz _(l + RcSl )5 + Rcssz 0<I<R
5 2n—1
AR Y

I[+R (2n- 1)R5631 (/+ RcSl)Z'H

2¢5) 2t
= = + (¢
ci(l+Ry) @n-DRS,(I+R )"
2n+4

= = + 52 I>R. —R
ch(I+Ry,) { @n—-DRS, (I +R )" } s et

, (53)
and the force between two Dark Is Fp_vi»p_r
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202 ,,;112) v 2’l/;;lD V§D v §12) v 4
T4 . 2 + 73 . (Z+RCS1)+_(;(Z+RCS1)
cG (l + RCS] ) RcSl RcSl
20%8* 207 m?
R 4L szv (l+RcS1)4 :_%(H'Rm)4 OSISRCSZ_RCSI
cG cS1 CG cS1 54
P | N P o oY
PP [U+Rg) Ry (4R
275, R
=" 2 1+ 6 212
co(I+R) R (I+R)
202”*12 R2n+4
=D 2[1+ — I>R ,—Rg,
CG(Z+RCSI) RCSI(Z+RCS1)
Duplicating the last process yields the potential energy between two Dark IIs Ep_virp_vit
EDJ/I[ADJ/I[ =2 [EG—DJU—G—DJU + 2EG—D7V11—S—D7V11 + ES—DJ/[[—S—DJ/[[ l,:HRM
_zi{ﬁ3v+. RS &, }
A I1+Ry, @2n-DRS, (I+R4,)"" 53)
— Zczsé,‘/ 1+ Rc2;2+4
ct(l+Rg)|  @n-DRS,(I+R,)"
2.~2 n+
_ 2¢;m;, |, . R
ct(l+Rg)|  @n-DRS,(I+R,)"
and the force between two Dark IIs Fp_virp_vit
2 52 2n+4 a2
F - _ ZCL mDiv RcS2+ SDiv
D _vI D vl 2 2 6 2n
¢ | (+Ry,) Ry, (I+R,)
2452 B 2n+4
o ZCLSD_V 14 R §
- 4 2 6 2n-2 : (56)
(I +R,) L R (I+Ry,) i
2.2 B 2n+4 B
— 2CLmDJ/ 1+ RCSZ+
4 l R 2 R6 l R 2n-2
(I +Rg)" | iU+ Rg,)™" |

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 = [Eefefefe + 2Eefefwfe + waefwfe + EGfefoe + 2EG*€*S*8 + Esfefsfe ]r:l+R X
A2 2m-2 ~2 2.~2 2~ A
2 . T e ¥ 2t T g e + CL4me3S6 [Rczsz -+ Rcw)z]
CL (l + Rcw) CL (2m - 1)(1 + Rcw) " CG (l + Rcw) CGRc.S'l
242 5
1 R
+% 6 (RCSSZ _(1+Rcw)5)+¢6 OSZSRCSZ _Rcw (57)
_ ¢ [ SRy (2n-DRS,
| RO e,

2 + 2 2m-1 + 4
c;(l+R,) ¢, Cm-D(I+R,) c;(I+R,)
GRE ok
4 6 2n-1 cS2 ow
c:(2n-DR, (I+R,)

cS1

N
c;(I+R,) cg(I+R,)
Another is Eexir when the two E-W couples are conjugate to the two G-S couples.

/ is large
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EeAeII =2 [Ee—e—G—e + Ee—e—S—e + EW—e—G—e + Ew—e—S—e ]r:l+Rcw

2 qe me + qese

2(+R,) 2R [Ri:=(+R,)]  0<I<R,-R, (58)
G ow G YeS1

2@6”"12

4 I>R.,—R
ce(+R,) e
Derivation of the last two equations can yield the forces between two electrons in both forms
that are
A2 2m=-2 A2 2.~2 2~ A
R"™W, cim, 2¢c;m,S,
1 9. yt 5~ 2m 4 ; 2 4L3 (I+Rcw)
c;({+R,)) c,(I+R,) c.(I+R) co R,
242
F;Ael =1" fLSZ (l + Rcw)4 0 S l S RCSZ - Rcw (59)
Colics)
R A o R =
-2 D) 2m 4 2 46 2n I>Rs,-R,
CL (l + Rcw) CL (l + Rcw) CG (l + Rcw) CGRcSl (l + Rcw)
A2 2.~2
~t— 4. == LM 5 [ is large
CL (Z + Rcw) CG (l + Rcw)
and
2g,m 29,8
M A j4R))  0<I<R,,-R,
I[+R ) c.R ‘ c ‘
) S ( ow 11
For = G , (60)
) — 2 I>Rs, - R,
CG (l + Rcw)

plus §e =3 p » inequations (57) to (60).
Comparing equations (57) with (59) and (58) with (60) shows that the potential energy and the

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 E..vp_i1 is

E _vD_vi =2 I:Ee—eiv—G—Divl +E + Ew—eiv—G—Divl +E

e e—e_v-S-D_vl w-e_v=S-D_vI ]r:nkm
quiv’/hDiv éeivs‘\Div (
C(Z; (I+R,) céR3S1
Zc;eivthiv
ct(I+R,)

Ri,-(+R,)) 0<I<Rs,-R, . (61

cw

[>Rs, —R

cw

and the force between an electron neutrino and a Dark I F._»»p_i1is

qu_va_v _ qu_vSD_v

— [+ R 0<I<R_,-R
GUTR Ry ) o e
Ee vAD vI = A A ’ (62)
B B 2qe va 14
T2, 2 l>RcS2_Rcw
CG(Z+RCW)

plus 71, =S, , inabove two equations.

Repeating the previous processes gives the potential energy between an electron neutrino and a
Dark II Ee_v"D_le
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EevaDivH = 2|:E

e—e_v-G-D_viI

+F

e—e_v-S-D _viI

+F

w—e_v-G-D_vlil

+FE

w—e_v-S-D_vII ]V:l"'Rcsz
2ée_vth_v 2ée_v§D_v ’ (63)
- C(Z;(I+Rc52) - C(Z;(I+Rc52)

the force between an electron neutrino and a Dark I Fe v p_vir

2qeﬁva7v _ 2qeﬁvSD7v

e viD vil — 2 ) 2 7
cg(+Ry,) cg(I+Ry,)
the potential energy between an electron neutrino and an electron Ee v~

E yo=[Eey ootk YEp o et E ]

e—e_v-w—e

(64)

—e_v—e—e r=I+R,,

+|:Eefeivfoe + Eefeivafe + waeivfoe + wae—‘/*s*e]r:HRLw

2m=2 ~ A
Rcw Weivwe

q"efvéni éeivrhe
2 + 2 _ 2m-1 + 2
cL (l + Rcw) CL (2m 1)(1 + Rcw) CG (l + Rcw)

qeivse (RZ _
2 13 cS2
2¢5R,

+ (+R,))

cw

RZm—Zﬁ}

A
cw W,

e v e

q’\eivée
2 2m-1 +
c;2m-1)(I+R,)

5 +
c;(I+R,)

quique
> 1+
CL (l + Rcw)

quivée
3 +
CL (l + Rcw)
687V66 _ ﬁ}eivwe
T cl(I+R,) c(I+R,)

éeivrhe
ct(I+R,)

RZ

cS2

quiv‘é\Div (
2¢.R’

cS1

Ri:" -2 _ 2
@m-1)(+R_ )" } (+£.)’)

Q

RZM*Z
Q@m-1)(+R, )" } ¢

when />R

and the force between an electron neutrino and an electron Fe_ v
~ A 2m=-2 A~ A
4. 9. R W, W,

+ +
c;(I+R,)" c(+R,)"

Ranflw

cw

_ qeivme

(+R,)

cw

_ qeivse

2 3
Co R

(!+R,)

~
eivwe

éeivée _ (}eiv’;le
CqU+R) (R )" cg(U+R,)

cw

q, .8
+ e;v ?7\/
coR

cS1

R2m—2

cw

+
(+R, )"

cw

RZ»FZ
+ oW
(1+R )2mZ:|

cw

(I+R,)

cw

éeivée 1
A(+R)

éeivée 1
c;(+R,)

geivq’\e
c;(+R,)

w, W

e v'e

cf (I+R, )

where ¢, , =W, ,, 4, =W,, and §, =5, , 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 I Ep_v+p_vir is

EDJNDJH =2 |:EG—D7VI—G—D7VII + EG—vaI—S—DfVII + ES*DfVI*G*DfV]I + ES*DfVI*S*DfV]I l:nRM
2.2 2 p2n+d (67)
LMy R,

reprints202401.1065.v4

2n+4
cS2

~2 7
SDiv }

- Lg (I+Ry,) ct(2n—DRS, (I+R)""

245 i,

S ct(+Ry,)

@n-DR%,(I+R,)""

}:

and the force between a Dark I and a Dark II Fp_vr»p_vn1 is

s, |,
ct(I+Ry,)

R2n+4
cS2
@n-DR%,(I+R )" }
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2c2§2 R2n+4 262ﬁ12 R2n+4
FD vi*D _vIl == 4 R 2 {1 + 6 o2 2n-2 == 4 o 2 1 + 6 o2 2n-2 : (68)
o c(I+R,) R (I+Ry,) c(I+Ry,) R (I+Ry,)

Based on equations (23) to (28), (43), (49), and (50), the potential energy between a Dark I and an
electron Ep_viv is

EDfVI/\e = I:EGfDivlfefe + EG*DJ/I*W*E + ES—vaI—e—e + ES*Divlfwfe:|

r=l+R.,

+ |:EG—D7VI—G—6 + EG—vaI—S—e + Estfvafe + ES—DfVI—S—e:|

r=I+R,,
A A A A 2 A A
m S c,mm
qu D_v qez ng (R:S2 _(l+Rcw)2)+ 4L "D v
CG (l + Rcw) 2CGRCSI CG (l + Rcw)
2 A A 2A A
CMp \Se (s 2\ CLMSp v (0 2
—— R, —(+R,) |+———(Rs, —(I+R,)
_ 2c5 R, ( > ) 2¢5RY, ( > )
= e X
Sy S, 1 R
+# 6 (R:SZ_(Z+RCW)5)+¢6 OZZZRCSZ_RCW
Ce SR, 2n-DR,
q"e’/hDiv Czl/hen&/lDiv CZ§D7V§9RCZ;2+4
2 4 + 4 6 2n-1 > RcSZ Rcw
CG(l+Rcw) CG (1+Rcw) CG (2n_1)RcS1(l+Rcw)
ci&é,v Rcssz _(l +Rcw)5 + Rcssz
ceRS, 5 2n-1
2.2 5 5 5
cmy | R, — R, R’
= L4 D67 <2 (l i LW) + <2 O 2 l Z RCSZ - Rcw
Ry, 5 2n—1
~ 252 3 2n+4
(6PN
; LD _v Rc3w + 6RcS2 — , (69)
c.(I+R.)| 2R, (2n—-DR,(I+R,)
= Ci’h’z)—v i + Ry I>R.,—R
4 3 _ 6 2n-2 cS2 W
CG (l + Rcw) 2RcS1 (27’! 1)RL‘SI (l + Rcw)
the force between a Dark I and an electron Fp_vi~ is
A A A A 2 A A
m h) c,mm
_ zqe D v z_qz D;v (+R)- 4L e D7v2
cG (Z + Rcw) CGRCSI cG (l + Rcw)
2. A 2 A 2A A
c,m h) c,mS (6PN h)
Fy e =9——="2(+R,))——F75="(+R,)——=<(+R,) 0>/>R.,—R,
Coli s Colics Colics
_ ée’/hDiv _ cz’he’/hDiv _ cz§D7v53R5252+4 l> R _R 70
c2(I+R,)? ci(I+R,)} AR, (I+R,)" w2 ™S, (70)
252 2 A2
(6PN} c,m
-2 (4R, =—5——(+R,) 0>/>R,,-R,
Colics) Coltcsy
242 3 2n+4
CLSD v Rcw RCSZ
MV a n 2 3 T 56 2n-2
CG (l + Rcw) 2RCS1 RCSI (l + Rcw)
— Cirhlz)," ij + RCZSV‘2+4 l > R _R
- 4 2 3 6 2n-2 cS2 cw
cG (Z + Rcw) 2RcSl RcSl (Z + Rcw)

the potential energy between a Dark II and an electron Ep_vir is
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Ep vpre = [EG—Divll—e—e +EG b viwe T Esp e t Es_ DJ’”*W*elzuRm
+ I:EG—vaII—G—e +EG b vns-e TEs b vi6-e Y Esp yi-s-e l:, Ry
_ q.m;, , + CLZHAU%DJ 4 CLSD v eR§;;4 1)
Cé (I+R,) Cé (I+R,) CG (2n- l)RcSl (I+ R, ) I
s, | R, RY |
T+ R 2R, (2n—-DRS I+ R,
@i, (R R
T U+ R)| 2Ry, (2n—DRS,(I+Re,)" |
and the force between a Dark II and an electron Fp vir~ is
o p— C}ethiv - ffﬁfﬁuv - CLSD v 9R3;;42
- cg(I+R5,)" cs(I+Ry,) cS1(1+RcS2) "
e, (R . Rj;’;“ ' o
C?; I+ Rcsz)z L 2R331 cSl (I+ R, )2n ’ .
ey , [ R Rt ]

+
Cé(l_'_RcSZ)z _2R3S1 RfSl(l_'-RcSZ)zrk2 B

6. The Structure Values of Primary Particles

In this chapter, we attempt to incorporate the existing physical data into the computational
results of the previous chapters in order to obtain the structural values of primary particles.
Nowadays, we are fully aware of the characteristics of electricity, such as the charge, the potential
energy, and the field, at both the macroscopic and microscopic levels. We can be confident that the
available measurements reflect the characteristics of the electric charge and no other factors. Thus,
comparing equation (45) with Gauss's law of electrostatics and combining equation (29), it is easy to

see that the relationship between the mathematical electric charge ¢, of an electron and an electron
charge g. in the present physical data.
‘?e = cL \/%qe (73)

It is somewhat difficult to obtain the charges of gravity and the strong force because gravity is
the weakest of the four fundamental interactions, and the strong force is a short-range interaction. In
the models of this paper, although the gravitational and inertial masses are different, it can be
hypothesized that Newton's law of gravity is largely accurate because only electron neutrinos in the
model do not have gravitational waves and because electron neutrinos have much less binding
energy or rest mass. We focus on protons ---- stable, heavy subatomic particles ---- to explore these
charges. A proton is supposed to consist of one Dark II and one positron, because a combination of
three or more primary particles must have one or more pairs of primary particles rotating in the same
direction or in the rest state. In other words, the stability of the combination decreases as the number
of primary particles increases. From equations (71) and (72), a proton could have the structure shown
in Figure 3, and the mutual distance between the two primary particles is very small, i.e., /=0, ina
proton.
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Dark Il

Positron

Figure 3. Schematic structure of a proton.

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

E =E

P D vIl +Ee +ED7VII/\€

=0
2p5 A2 2.~2
c, R,my, cm,, | R R
N e E [ S+ 74)
(2n-=1)c R, c;(I+R,)| 2R, (2n-DR(I+R,) o

2p5 ~2
- 2¢ R5,m), -
~ 4 6 D vl
(2n—1Dc R,
when equations (38) and (71) are subsequently substituted into the above equation, and the energy

of an electron E. is neglected in the above equation because E, is 1836 times E. (E, = 938MeV, E. =
0.511MeV) [7,8]. Furthermore,
. NG

my, = m (75)
- 2¢, 7’

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 4k,

R3S1 B \/Emp

\/%qe v Gmp Rczsz _Rczw _
3 = Ee (76)
4 RcSl
2
Gmp Rcssz

2(2n—1) R, ’

that we can solve and yield
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_ 2 2
2Q2n-DE, | 2 AE 4Jkq, !
—p:| RCSS R [

Gm® - \/Emp

1 > eS1 —
p \/qu \/Emp

_2(2n—1)x938.272x10"’><1.60218><10_19f 2

6.67430x107"" x (1.67262 % 10—27)2 S1

- 4x510.999x10° x1.60218x10™" o O8]
V/8.98755x10° x1.60218x107"° x1/6.67430x10"" x1.67262x10%

2

| 448.98755x10° x1.60218x10™ |}
J6.67430x107" x1.67262x107

2
[(2n —l)Rcm]g -3.2758x10" R, =5.6137x107"
Evidently, Res1 is very small from the above equation. Hence
2
[Qn-DR |5 =5.6137x107"°

7.47x107% 7.47x107°
eS1 = (m) =
2n—1 2n—1

. (78)
(fm)

Next

! 1
4kq, | 44/8.98755%10° x1.60218x10°"° |}
cw = < RcS = R S1
. (79)

\Emp 6.67430x107" x1.67262x107
-17 )
:16444X106R6Sl:1-23><10 (m):1.23><10 (frll)
2n—1 2n-1

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

{2(2;1—1)@ }5 2 {que T 20n-DE, {4\/@

3Gm127 st \/Emp \/Emp

Gmi es1
Bl

Rfsz :{4\/qu}3 from —Gm; &

Ry | NGm, 2(2n-1) R,

from equation (79). This computational procedure is not precise enough, so we use

JegGm, &2, - R

$2___ow — [ in equation (76) and the above expressions to find Res2

4 RSS 1

S
3
, from which we can derive

=F » and tell ourselves that Res2 and Rew are almost equal
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AE ; 5 2FE R,
Reyy=|——"F—R,+R =R |1+ £ Xx—>xR
cS2 \/\/zqe \/Emp cS1 cw cw \/;qe \/Emp Rczw cS1
i 2 3
=R_|1+ 2E, X \/amp ’ X Gm; 4\/;% ’
" kg NGm, | 4kq, | 2@n-DE,(JGm,
i 3
—R |1+ 1 4E, =R |1+ 1 4><510.999><16O 80)
2n-1E, 2n—-1 938.272x10
-3
_ 1_|_3.20><10 R.
2n—1
-2 -3
_[1.23x10 1+3.20><10 (fin)
2n-1 2n-1
Based on equation (74), the binding energy of a Dark II Ep_v is
E
E, =~ 7" _B8272_ 469 (MeV) . (81)
From equation (38), the binding energy of a Dark I Ep_ is
2(n+2) ~(n+2)E, 938.272
ED_V[ ~T D _vil _T—(n"‘z)xT . (82)

=(n+2)x188 (MeV)

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

9%

especially when 7, =

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

The speed of gravity cc is easily obtained from equations (46) and (80)

o R _[,320x107) 83)
¢ R " 2n—1 L

cw

Moreover, the energy definition equations (14) and (17) reveal that regardless of the speed of
light cL or the speed of gravity cg, 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

L p2+p2+p2 _E_2 :L p12+p12+p!2__’2 (84)
02 x y z CZ C/Z x y z C/Z

from the relationship between momentum and energy in Special Relativity
2

E
pi + pi + pz2 ——= —mg c’. Equation (84) directly derives the relation of space-time between the
c

two measurement media

iz(dx2 +dy’ +dz’ —czdtz) = %(dx’2 +dy”? +dz"” —czdt'z) . (85)
c c

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

d0i:10.20944/preprints202401.1065.v4
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7. Conclusions and Discussion

In this paper, field and energy equations for the strong and weak interactions are derived based
on a set of fundamental assumptions that are consistent with existing knowledge. These equations
are used to determine the structures of the primary particles and to analyze the interactions between
two primary particles. The characteristic parameters of the primary particles (Table 1) are calculated
from the physical constants.

Table 1. Characteristic Parameters of the Primary Particles.

Particle  Binding Energy” Elementary . . Determinants of
Radius” (f
Name (MeV) Charge () P adius’ (fm) Radius
Electron/  0.511 (Known " n l 1.23x107
Positron quantity) 2 2n-1 Critical radius of the
1 1.23%x1072 weak interaction Rew
Electr.on NA. 0 4 3x10
Neutrino 2 2n—1
Darkl  (n+2)x188 0 _'_l 7.47x107 1¢t critical radius of the
) 2n—1 strong interaction Resz
2 -
Dark 11 169 0 +l 1.23x10 1+ 3.20% 10 2nd critical radius of the
) 2n—1 2n—1 strong interaction Res2
- n=2,3,4, ... (Undetermined, suggested by 3).
. . cos@ sinfe ™ '
Moreover, we can derive the matrix when we rewrite the quantum

sin@e” —cosé

' . cosf sinfe™ o .
factors in equations (32), (35), (37), and (41) as and multiply it by the Pauli

sin@e”  cos®

(10 cosf sinfe™ , , )
matrix . . has well-known results in quantum mechanics with
0 -1 sin@e”  —cosé
0 0
COS— Sin—e

eigenvalues of +1 and eigenvectors of , , i.e., spin values iE. Thus the

sin—e" —cos—

2

conclusions of this paper are compatible with existing physical-mathematical methods.
Furthermore, the interactive analysis reveals that:

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

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

c.  The force between two electrons has two values, one large and one small, if the two electrons
have potential energy or force. This is random.

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

e. Primary particles behave like perfect tiny spheres in terms of energies and interactions, but they
also look like uneven minuscule spheres in external fields. Which is the reality of a primary
particle? Observation or mathematics? The answer should be that "the Moon is always there,
doesn't matter we see it or not", however, the Moon is changed when we see it.
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In interactive analysis, the Self-Conjugate Mechanism plays a key role in the microscopic
domain. Consider the case where external actions change the spin directions of particles in a
combination of two primary particles from the initial opposite directions to the same direction, and
then the combination is broken up. In other words, the two primary particles entangle after the
separation. Obviously, the distance of quantum entanglement is finite, not infinite as is currently
believed, because the strength of the fields around a primary particle decreases with distance. The
transmission speed of quantum entanglement is the speed of light or the speed of gravity. In this case,
Einstein is right.

Moreover, the speed of gravity cc is slightly greater than the speed of light ct
Co 3.20x107 _ L .
—= :l+ﬁ , and the rest mass mo, the proper time 7 are the invariants with the two
c; n—

measuring media of light and gravity. Gravity may have similar quantum properties, such as
E_ = h.v,. What are the quantum properties of the weak and strong interactions?

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

E, = ZEDJ/H + EDivHADivH

" 1=0
2ciRL5’SZﬁ127V 2012‘7;1[2)71/ RLZ_;;“
T n—DeRy R 2R (4R |
(2n=DcgRy  co(I+Ry,) (2n-DR (I +Ry,) =0
2p5 A2
4CLRL’SZmD7v
N a6 EDJ/II :2Ep
(2n—1csR,
and the mathematical mass of a dark matter particle ﬁldm is
. . 202G
mdm = 4mD_v = mp (87)
¢

from equations (38) and (55). Equations (74), (75), (86), and (87) remind us once again that the
difference between gravitational mass and inertial mass is almost negligible for a single Dark II or a
combination of double Dark IIs. Certainly, it is also reasonable to assume that a combination of two
Dark IIs has been annihilated by itself, and that there are only free-state Dark IIs as dark matter in
our cosmic, since no particle heavier than a proton is as stable as a proton. Or, are we listening to a
concerto for Dark II solos and duets, and conventional matter in our universe today?

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

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

It is worth noting that this paper cannot answer what the self-conjugate angular velocity w of a
primary particle is, and whether w is stable or variable.
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