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Article

The Models of Primary Particles

Lan Fu

China Astronaut Research and Training Center, Beijing, China; foreland@139.com, Ifmin@tju.edu.cn)

Abstract: If we assume that:

a. The four fundamental forces of nature are independent waves without rest masses, and their
speeds are constant in a vacuum, just like light.

b. Light or electromagnetic waves and gravity are comparable in structures. Weak and strong
interactions are similar in structures.

c. Light and weak interaction have the same speed 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, electron neutrinos, and dark neutrinos in this paper,
are made by the above four waves.

We can find and describe some fundamental characteristics of the primary particles (e.g., their sizes,
energies, and interactions) and introduce new attractive results from them (e.g., the source of the
Pauli exclusion principle, the solution to the Einstein-Podolsky-Rosen paradox, and cc slightly faster
than ct).

Keywords: models of particles; electrons; electron neutrinos; dark matter; sizes and energies of
particles; interactions between two particles; pauli exclusion principle; the solution to the einstein-
podolsky-rosen paradox; gravity speed

1. Introduction

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

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

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

VE=—— 1)

c.  Weak and strong interaction can be described by the 4-dimensional Laplace equation with field
strength E' and speed .
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c? or

d. According to the unified electro-weak theory, light and weak interaction have the same speed ct
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.

VE =—

2. The Formation of Primary Particles

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

a. The light and weak interaction couple together (hereafter referred to as the E-W couple) when
they have the same spin number and the second-order partial derivatives of their fields with
A
E
respect to time ? are equal. The gravity and strong interaction couple together too
t

(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

or*
VAR, +E )=0, 3)

and
c2VA(E, +E()=0. (4)
Where E., B, 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.

Further, we assume that each field around the primary particle is time-independent and

spherically symmetrical. Thus, in the spherical coordinate system, we have the uniform Laplace
equation for the above equations (3), (4)

10,0 1 of. ,0E 1 0E
c’ r—|t—5———=—|sinf— |+ ———-— (=0, (5)
> or or ) r sinf 00 00 ) rsin" @ 0p

whose general solution is

to _J

%ZZ[M + ij(cosa)e
%ii[Ar +—= ij(cosﬁ)e’k‘/’

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

E= , 6)

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

3. The Fields and Binding-Energy
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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\ .
E= —2£Ajr’ +l—+’1JZPj" (cos@)e ™
c r k=0

. 7)
e j B, \& o ikp
E=—|Ar+ P ZPJ. (cosB)e
c r k=0

Clearly, there is

[E,+E] =E +E, ®)

where the subscripts a and b denote electric, gravitational, weak interaction, or strong interaction.
And we let
(E) =E ©)

A . B,
The field E may be split into the macroscopic item —2(14 jr’ + j—ilJ and the quantum factors
c ’ r

J ‘ J :
ZP;‘ (cosB)e ™, ZP}k (cos@)e™” . The degree of associated Legendre polynomials j rules
k=0 =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
. 1 B & y 5 S
E, =+—=1% Pf(cosO)e "“”zi%(cos0+sm6’e )
e r e crr W)
ey 1 B ! i q . i ’
E; =+—=1% P (cosO)e" =+ % (cos @ +sin fe'”)
e r e crr
and the gravitational field Ec is
~ 1 B < » m P
E;=——-1> P(cosO)e ™ =———(cosO+sinfe ™)
cerf cr a

=0

A 1 B < , m ) :
E,= - ZP{‘ (cos 0)e™? = — —— (cos @ +sin e'”)
C; T i Cel

where '-' means attractive interaction, and '+' means repulsive interaction, as usual in this paper, c}
is the mathematical electric charge, and 7 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 107 to 10-1¢ metersl! %31, All of the above can help us to determine
weak interaction field Ew from equation (7). Ew is so supposed to equal to
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+1Bi P (cos B)e 0 =+ 6 +sin fe <R
t—— cosB)e” *——(cos@+sinbfe ™) r<R_,
1 WR™ T & y
S e ZPk(cosé’)e Do NPl cos@)e ™ r>R,
cr CLr k=0
1 B < ko w i
i_z_zz “(cos O)e —+—(cost9+s1nt9e ) r<R,
] L k=0 CLI”
E = 1 i
w .
i_z e Z P, (cos§)e"? =t —-0 > P (cos O)e™ r>R,
L CLI" k=0 (12)

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

B y 3
-3 ZRk(C059)€ = — (cos@+sinfe ™) r<R
c" k=0 G
B =] AT Pt cos@)e o =5 0 +sin Ge R <R
g = ——zz " (cos@)e ™ =— (cos@+sinfe™ ') a<Ir<R,,
G k=0 G1lesi
1 k ik SRcrzs+22 O pk
_C_2 ,,+1 ZP (cosO)e” __WZP (cos 9)6 r>R,,
’ (13)
! (cos @)™ = ——— (cos @ +sinGe”) r<R
CG k=0 Co
¥ r . A . i
E; = ——IZZPII‘ (cos @)e™? = — (cos @ +sin Be'?) R, <r<R,,
€6 k=0 G1es1
1 k ikp _ cher22 ok ikg
—C—zmzp (cos @)™ = WZP (cosO)e r>R,
G

where § isthe mathematical strong charge, Res and Res2 are the 1stand 2nd critical radius of the strong
interaction, and # is an integer greater than 1.

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

A

E

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

, 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

E_, o« ﬂ [ j |E, E;| dxdydzdet
L, -t
e (1 4)
Note that Ea and EZ are independent of time, and there are
2
.[ e"e " dp =216,
‘ (15)

and
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(j+m)! 2

5, =N"§.
(j—m)!2j+1 % K

T

IP}" (cos @) P,"(cos @)sin 8d O = ;
0 (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

1 o 27 Crly

Eep= I

( t)27Z'ZNk RO 0 ¢

EE ‘r sin @drd Od pdc, t

k=
o 2w
C]z [[[|E.E;|r*sinodrdode
ZEZN. ko0
k=0 (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 o2
E, ,=—=L—[[[|E.E|r*sin0drdode
20T NK RO O
2 wz2r| Bl '
ch I I J‘ iz Ayl +—=% D Pi(cos@)e ™
20 Nk RO O _Ca r k=0
kZ; ,
1 . B, Ly ko | 2 s
X— A, +—5 ZPj (cos@)e"™” |r”sin OdrdOd ¢
Cy L ey
C2 w2 1 ;
=L “‘J‘ —|A,r + ,+1 ZP"(COS&)@
20 Nk RO O[“b
1 ; Baj Ly ikp | 2 s
x—|A,;r" +—1| 2_P; (cos @)™ |r”sinOdrdOd g
¢, A
C2 o 2w R
=—L—[[[|E,E|r*sin 0drdbde
27) NEROO
:Eh—a
¢ 7
zzLjAr+ 1Ar+ rdr
c.cC r’* r’+l
b R (18)

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

—CLJ‘ g s dr =
. (19)

W/\
m Cm
J.4 dr =—%;
rG

Cor , (0)
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6
R, A ~2 2m=2 ~
S W , T WRM Wil 2m-2
cLJ‘ 7 2dr+cLJ. To—dr= —| —— r<R_,
E - " C,T il ¢, |r 2Cm-DR,
L A2 152m=2 A2 32m=2
L TWR) W R
al e T 2 m— 1y r> R,
and
Rsi A2 Rs» A2 4 © A2 p2n+d
2 S 2 s°r 2 S Regy
¢ | gmdrve | Somdrve | oS
r Cel Rg Callesi R, Cellesi?
A 5
;8|1 6 N 2(n+2)R, <R
= - r<
2 6 sl
c. | r SRg 52n-1R, ¢
Rsyr ~2 4 © A2 p2n+d
) Sr 5 S
E, =3¢ | ——dr+c;, | —22—dr
L 4 Ro L 46 _2n
r Colics Ry, Coltesi?
22 5
c; S 1 R
= 6 (Rcssz —r5)+ N R <r<Rg,
R 2n—1RS
¢e | SR ( es1
© A2 2n+4d 22 2n+4
S°R ;s R
Cz ; 6cS22 dr = L4 % cS2 — r>R¢52
R.r c 2n—-1DRS, r*""
» Colicsi G Sl (22)
The binding-energy of the four fields, such as Ee-c, Ecw, Ecs, etc. are
o0 ~ ~ A A
m m
E, ; :Cchzqrz 22 ridr= Cq_zr
L G ¢ (23
B 6 W w1 1
2 2
CLJ‘ 26]2 421”62'1”+0=q—2 e r<R,,
c,rocr ¢, \r R
E _ r cw
e-w
0 r>R.
, (24)
Rsi  ~ A Reso A 2
5 S 5 ) ) s(1 3 R
c q redr+c q Pdr+0=L 22 | T2 <
L 22 22 L 22 213 2 R R Sl
, Gl Gl R €LV Colics: Co \r eS1 eS1
RL'SZ o A AA
) q 2 _gs 2 2
E = CL'[ 55 oy I dr+0 2R (Rcsz r ) R <r<Rg,
» Ol Colisg Colis
0 r>R.,
/(25)
om W (11
CZI — 2r2dr+():—2 - r<R,
E, = . colcpr c: \r R,
0 r>


https://doi.org/10.20944/preprints202401.1065.v2

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 19 January 2024 doi:10.20944/preprints202401.1065.v2

7
R g A A R, A A 2 AA 2
m S m Sr cms| 1 3 R
2 2 2 2
c ridr+c; | — ridr+0=-L - 4 =52 r<R
L 22 2.2 L 2.2 2R3 4 2R R’ eS|
» Gl Cgr Ry CcT Coliesi Cc \r eS1 eS1
o § c2ms
_ 2 2 _ L 2 2
E, (=1c; _[ — 5 Fdr+0=—— (Rcs2 r ) R, <r<R,,
» Col Colisg Colics
0 r>R;,
A27)
and
KRR T oW S wi(1 3 R
c; ridr+c; Pdr+0=—-| = — ow r<R
L 22 2.2 L 22 23 2 R R eS|
» €Ll Gl Ry, LT Colics Cc \T eS1 eS1
_J.2 2 _ 2 2
E ;= CLJ. 5 dr+0 7y ( =T ) R, <r<R_
» CLl Coligg Coliost
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 é and mathematical mass 71 to electric charge g and mass m are

e=c,kq (29)

€L

and

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

4. The Structures of Primary Particles

A primary particle looks like a tiny spheroidal balloon with two envelopes (Figure 1). Each of
them is made by an E-W couple or a G-S couple. The envelopes can characterize as:

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

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

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

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

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 one
j J
occupies the surface of Zij (cos@)e ™ and the other must take up ZP]k (cos@)e™ | or
k=0 k=0
they are conjugate to each other.


https://doi.org/10.20944/preprints202401.1065.v2

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 19 January 2024 doi:10.20944/preprints202401.1065.v2

Envelopes

Figure 1. Schematic structures of a primary particle.

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

E, = cj—f [[[[E, +EME.+E,T|r* sinodrdodg
ZﬁZ Nt &0 0
J
k=0

A A A A

“+EE +E E|r*sin0drdOd e

= Ea—c + Ea—d + Eb—c + Eb—d , (31)

based on equation (17) Epri is 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 rev is equal to the critical radius of weak interaction Rew.
b. The charges in equations (10) and (12) are equal and minimal for an electron neutrino, which

means &, , =W, , when é, , and We are the mathematical electric charge and the

v v

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

A a g, +wW .
[Ee +EW] o= %(COS@-FSHI Oe™?)
E b L" ew
ey - AT ée v +We v . i
—[Ee+EW] :_T(coséwsm@e"’)
r:R('W'
L™ ew (32)

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_».
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Ee_v = [Ee—e + 2Ee—w + Ew—w]r:R‘
éez_v zée_vwe_v 1 1 wez_y 1 2m_2
2T 2 P R _
cr c; r R, c;r\r (2m-1DR,, r
1 6/\]2 + Wezfv _ 2m éezfv _ 2m wezfv
;R\ " 2m-1] 2m-DR, ¢; (2m-DR, c; %)

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

A m—1

A . w, R "
[E ,+ E } q; —=5 (cos @ +sinfe ") £ —5—— ZP" (cos@)e™™?
c,r c,r
e-v R n A R 1 r> Rcw

>Ry, ~ A * w ’-n_ m )

|:Ee—e v T Ew—e v:| 1 q (COSQ+ sin 96@)4‘%21):1 (COS H)elk“’

) - r 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 4.1, 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 71, , and the mathematical strong charge S, , are equal, i.e.,

A

m =Sp ,- Sp , is minimal.

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

EE, D_vI
A m,  +8§ ) .

[EG +ESJ =—2=—"=" (cos O +sin e )
£ r=Resi Colest
EE,D_VI " A A

A ~ _omy +5p5 . i0
—| E;+E; =——=——(cos @ +sinfe")
r=Res CGRcSl , (35)

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_w = [EGfG +2E; +Eg ]r=R{,-s1

2 A2 2
Cc| T B 2R 2RcSl B SR 5 (2n— 1) est) g
_2+2)RY, ;8 V_2(n+2)R iy,
5(2n 1) cS1 CG 5(21’1 1) cS1 CG

(36)
To get the fields of a Dark II on the envelopes Et, o and the biding-energy of a Dark IT Ep w1, we
imitate the last process and have
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A 1(m R
[EG+E5] =—| —=+-925,  |(cos@+sinfe )
n r=R.g, CG R
cS2 cSl
EE,D_VII ) 1 ]/h R 4 (37)
_[EG +Es] =——| 5= +—925,  |(cos@+sinBe”)
r=R, c.\ R
2 G cS2 cSl
and
Ey vy =|Es+2E; s +Eqg g ]r:Rﬁ_n
2 [ A2 A2 5 a2
CL mD_v sD_v 5 5 RCSZSD v
vy 5R6 ( es2 T )+ 2 DR
Co| T es1 2n-DR, =Ry,
5 242 5 2. A2 . (38)
Rcs2 CLSp_v _ Rcsz Ly,
4
(2n DR® 51 Co (2n DR® 51 CG
5

~—>" F
20n+2) -

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

~ S, .r ‘
D_v . —ip
E, , , ————(cos@+sinfe ™) R, <r<R,,
Colies:
S Rn+2
) 3 _Jr D_v© 7 cS2 k
oo+ Es iy |21 B p - E T ZP (cos)e™  r>R,,
ﬁl
where E,_,, ,, =——2=~(cos @ +sinfe )
I cgr
ED,VI R ,
r>R ¢, Ay SD v r . i
E; , ,; ———5—(cos@+sinfe”) R, <r<R,,
Colics)
® S Rn+2 n
5 5 _ ) D_v©'S2 k ikgp
[EG—D,vl + ES—D?VI:| =1Ecp v~ WZP" (cosQ)e r>R,,
Colisi” k=0
,/;I‘D v . ip
where EG p v =55 (cosf+sinbe”)
st
(39)
and the fields around a Dark II Ep_u
A R i,
|:EG—D_VII + ES—D_VII ] 2 r2 (COS 0 +sinGe” ?)
G
2
s Rn+
D 2
R‘; - n+l z Pk (COS 9)6
) cSl
E, u A r>R,,
r>R g, A N * m, , ‘ ”
|:EG—DJ11 + Es—D7v11:| =———5—(cos@+sinOe”)
G~ eS1
2
S Rn+ n
D_v~"cS2 k ik
- 2R3 ] ZP (cosO)e
cSl

(40)
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Comparing equations (36) with (38) reveals that, as far as measurements, namely energy, are
concerned, there is little difference between Dark I and Dark II. However, their volumes are
significant differences in the microscopic domain. There should only be Dark IIs in most cases
following the principle of energy minimization.

4.3. An Electron or A Positron

Electrons and positrons have the same structure. We will not distinguish significantly between
electrons and positrons during the subsequent descriptions and computations. One E-W couple and
one G-S couple attract each other to form an electron or a positron, so its structure is the most complex
in primary particles. Following the assumptions about dark neutrinos, it is supposed that:

a. The radius of an electron r. equals the critical radius of weak interaction R, 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.,

A

q, =w,.
c. The mathematical strong charge §, are minimal, which means §, =5, , .

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

. R g +w ) .
[E6+Ew} :%(coséwsmé’e )
r=R,, R
L™ ew
. A . 1(m SR . ;
E J_|E +E =——| =&+ |(cos@+sinGe”?) , (41)
E e G s r=R 2 R2 R3
o CG cw cS1
g t+w, _1(m SR,
2p2 2 2 3
CLRCW CG RCW RCS]

and
E =[E, ,+E  +E;, +E, ]r:Rm
_ qeme + qese ( 2 _r2)
- 2 202 R cS2
e Coltcs R,
_4.m, + 4.5, ( 2 _RZ )
- 2R 2 2R3 cS2 cw
Collew  “Coltesy (42)
According to the previous assumptions Resi << Rw < Res2, ¢, =W,, and §, = §D_V , we have
Zée _ 2‘;‘\}6 ~ SvaRcw
2p2 T 2p2 T 2p3
R, R, R (43)
and
50 2 2
E ~ 4.5p_v ( 2 p2 )_ 9. | R, 1
e 2 »3 cS2 ow ] T 2 2
2CG RCS 1 CL Rcw Rcw . ( 4 4)

Now we directly give the result for fields around an electron E..
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N SR . (cos @ +sin e ) + e (cos@+sinfe™™) >R
S e w cos 8 +sin fe 55 cos @ +sin fe r>R,

L L
. m .l s,r o
E, ——(cos @ +sinOe’) ———(cos O +sin Oe") R, <r<R,,
>R, P P * ] G Coliss
|: G—e+ S—e:| - r;’l § Rn+2 n
e in @e?) — —L=v_<52_ k ikp
5 (cos @ +sin fe”) YD ZPn (cosQ)e r>R,,
6’ lles1” k=0
(45)

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

the wavelengths of the E-W and the G-S couple, respectively, ie., R, =&, , Rg, =&, 5.

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

Ry, _ Ags _S% (46)

R ﬂ‘E—W Cr

cw

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

5. The Interactions Between Two Primary Particles

Imagine that two static primary particles are initially rested on each other and then separated by
a repulsive force for a distance of I. Particles I and II have the potential and kinetic energy in the
separated state (Figure 2). At 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 in envelopes of primary particles.

Middle Self-Conjugate Line

I (é, 0, ot,) All: (é, 0, o, +7Ir)

R1
r For Energy

Particle |

Particle Il
II: (r., 6, ot +1)

\ A Pair of Self-Conjugate Lines /

Figure 2. Energy conversion between two primary particles.

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

E pap, Can be defined as
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E = ! - X

AP, L
(t,—1,)27 Yy N}
k=0

|

27 ¢,

L

]_fz

ch

r* sin @drdOd pdc,t — r* sin Odrd Od pdc  t

%

o
h

Re—38
H?:L_,N
O N

2rcrty

gf

~t )27:2 Nk 700 an

E,E, |’ sin 0drd0dpdc,t

Il
N'—;S
O

(47)
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), Rc 1is the larger of the two particles’ radii, and

| n2rcpty

III I E, E;Z‘rz sin@drd@dgdc,t converts to kinetic energy (including magnetic energy for
R.0 0 ¢

electrons).

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

Conjugate lines in pairs that are further presumed at I:(r, 0, @t)) for particle I and

II: (r., O, ot,+7) for particle II in their respective spherical coordinate systems, i.e., these lines

are in the opposite position while 71 =11 =r, 61 = Ou = 0 (Refer to Figure 2). So when we take the 7~
coordinate system of the particle I as a reference (Refer to Figure 2), in equation (47), the item

THEP ()E;, ()| sin 6,dn,d6), = T”EP (NE, (M|r’sinfdrdd , and  the item
R. 0

¢

27

J. eim‘PI e—m‘ﬂl d(ﬁ]
0

=

2nr+2rx

. I " e M I (ot ) =278, Same rotation direction of @
ya
. . 257
mey =~ ing; —
J- ¢ € d(DI - 2nr+2mw
0 ; —in(~ . e
J- " eI d (wt ) =0 Opposite rotation direction of @
2nr
/(48)
where t. is the time of conjugation of two primary particles, and n=0,1, 2, ...... , 1. Hence, equation

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

Thus we can follow the results from the previous chapters when there is the potential energy
between two primary particles, and the distance of I remains constant. There are only two conjugate
forms between the two particles because each of the two particles comprises two coupled waves.
Hence, equation (47) can be translated into
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C2 w2 . 6'2
Epip =— III EIE r*sin OdrdOd o = £
2”2 N\f\ 100 27[2 N
k=0 k=0
27w
* 2 .
””+[E B, G E, , +E, 1 *[E, , +E_,1E, , +E_,1|r’sin6drd6de
100
I:EaPLPZ anP+EbPLP+EdeP2:|rHR
+[Ew,,},,2 wP]—z—P +ExPyP+Ex,,lz,,2]rl+R
(49)
where the subscripts a to d, and w to z denote electric, gravitational, weak interaction, or strong

interaction.
According to Newtonian mechanics, the work done is the same as the potential energy when
primary particles I and II 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
112 112

- ey 50
T dl

Two Self-Conjugate primary particles have no initial phase difference in zenith and azimuthal

angle under the requirements of the assumption of Self-Conjugation lines. From equation (48), they

have potential energy or force when they rotate in the same direction, while they have zero potential

energy or rest when they do in opposite directions. Therefore, the force mode has two forms, all right-

handed or up rotation and all left-handed or down rotation, which shows each primary particle has

spin values of *—.

5.1. Two Particles of the Same Type

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

Ee e =2 Eve oo+ 2E YEp ]

e_ e—e_v-w—e_v r=I+R.,,

i, R,
=2 2 2m-1 : (51)
(l +R. ) c;2m-1)(I+R.)
2qe v 2‘2}32_1/
c;U+R,) c;(+R,)
Since two equations (34) have attractive and repulsive states under the Self-Conjugate
Mechanism, from equation (50), the force of two electron neutrinos Fe_vne v is

A2 2m— 2 ~
q. . R

when/>R

F . =+ + We v
c;(+R,)’ cL(l+RL_W)2”‘ 2
g 2 , (52)
~+ ey —+ ey when />R,

T CA(I+R,) T A(+R,)

where the sign '-' or '+' depends on the Self-Conjugate forms between two electron neutrinos, and the
"-" or "+" should be random.
Association equation (49) with equations (20), (22), (27), and (39), we can compute the potential

energy between two Dark Is Ep_vp_vi
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Ey inp v = ZI:EG—D_VI—G—D_VI +2E; b vis b wi +ES—D_VI—S—D_VI:|r=l+R(Sl
22| mA L my Sy, 2 R —(l+R
C4L =+ D_sD_ ( S2 (Z+R51)) es2 = es1) +—
c; | [+R, R, Rcs1 5 2n—-1
2CLSD v {Rssz (Z+Rs1) csz }
R:’S1 5 2n 1
204 +R
=— ? V{ il Sl) 0<I<R,,-Ry
~ Rcsl 5 2n 1
20;| iy, RE Sp_y

cg | I+Rg  (2n—DRS, (+Rg)™"
_ ZCZ%_V _1 R
ct(U+Ry) | (2n-DR (L + RcSl)zn ’

2C27;12 B R+
=— E 2+ a2 22 [>Rg, Ry,
C I+ RCSI) i (2n-1) cSl(l + RCSI)
, (53)
and the force between two Dark Is Fp_virp_v1
202 m’ ” 2m 52
— D D; °p =" (I+Ry )+ ° L (1+ R
Cs (I+R s1) R ¢Sl
2¢;55 ., c iy,
———="(+Ry) =———=(U+R,)" 0<I<R,,—-Rg
Colics CG s1
A2 A2
2C12‘ mD v + RCZ;ZM sD_v

F, =J_
_vI*D_vI 4 6 2n
¢ |U+Rs)" Ry (+Ry)
242 B 2n+4
ZCLSD_V R

- I+
Cé(l+RCs1)2 L Rfs1(l+Rc51)2n_2 i

2, | R
T4 |1+ 2n-2 [>Rs,— R,
cg(+Rg)" | Ri (I +R)
(54)
Duplicating the last process yields the potential energy between two Dark IIs Ep_virp_vit
Ep vurp vn = ZI:EG—D_VII—G—D_VII +2E; p yi-s—o_vn Y Es_p_yn-s-p_vn :Ir:l+R.sz
2 52 2n+4 A
— ZCL mev + RCS; SD _v
¢ | I+Rs, (n—-DRY, (I+R,)™""
s, [ R ] 59
coI+Rg,)|  (n—DRY,(+R,)™" |
2y, [, RYy |
CG(Z+ s2) | (2n—1)R o ((+R 52)2" g

and the force between two Dark IIs Fp_vi»p_vit
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2 ~2 2n+d A2
F _ 2CL mev Rc;2+ SD?V
D_vlII'D_vil — 4 2 6 2n
¢o | U{+Rg,) Ry, (I+Rg,)
2472 B 2n+4 7]
_ 2CLSD_V RL;;
! ] 2 1+ 5 (1 2n—2 : (56)
(L +Ry,) L Ry (I+R,) _
2.~2 B 2n+4 ]
3 2chD_V Rcs";

- 1+
cé(l+RcS2)2 L Rc651(l+Rc52)2n_2_

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 Ecrr when the two E-W couples
are conjugate, and the two G-S couples are conjugate.

Ee’\el = [Ee—e—e—e + 2Ee—e—w—e + Ew—e—w—e + EG—e—G—e + 2EG—e—S—e + ES—e—S—e ]r:l+Rcw
~2 2m-2 ~2 2.2 2. A
R
. qe + - cw We - 4 . CLme Cﬁme?,se I:RCZSZ _ (l +Rcw)2]
c,({+R,) c,2m—-1)(+R,) c;(I+R,) c.R,
242 5
R
+%|:L6(RSSZ_(Z+RCW)S)+¢6i| OSISRCSZ_RCW
)k |5RS, (2n—DRS,
R
c;(l+R,) c;2m-DI+R, )" ci.(+R,)
2 p2n+4 a2
R
+ - CL cS?2 - Se - l > Iecs2 _ Rcw
c;2n-DR), (I+R,)
q. c,rit;

~— +— when [ is large
c,(I+R,) c.(I+R,)

(57)

Another is Eeen when the two E-W couples are conjugate to the two G-S couples.

Ee"el[ = Z[Ee—e—G—e + Ee—e—S—e + Ew—e—Gfe + Ew—e—S—e ]r:Z‘*'RLw
2q,m 7,5
ATy A% TR —(I+R,)] 0<I<R,,-R,
c.(I+R,) csRy, (58)
] 24w
2 qe . l>RCS2_RCW
c;(I+R.)
Derivation of the last two equations can yield the forces between two electrons in both forms
that are
+ c}ez + R3$72w§ _ Cz’/hez _ 2CLI/he‘ee (l +R )
c;(+R,) c;(+R,)" cz(I+R,) cGRY, “
252
c; S
F,,=4——F~U+R)" 0<I<R,,-R,
G Sl
P, RUW i oRy . ®
1 i 2m 4 2 4pé 2n I>Ry, R,
c,({+R.,) c,(I+R,) c;(I+R,) c.R, (I+R.)
i 2.A2
c,m .
~+ 4. L when [ is large

A(+R.)Y ci(I+R,)
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(59)
and
24 1 24 8
A S 4R ) 0<I<R,,-R.
CG (l + Rcw) CGRCSI
Foy = G , (60)
- 2 qe - 2 l>RCS2_Rcw
c:(I+R,)

plus §, =5, , 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 Ee_»p_v is

E, ,ipu= 2|:Ee—e_v—G—D_vI tE . vsputE v oputE

w—e_v—-S-D_vI iIr:HRCW

2q, m g, .8

qu_" - qe_zv ?_V (R62S2 - (l + Rcw)z) 0< l < RcS2 _Rcw
cc(U+R,) R ’
2’ée_vﬁ/"D_v

ey Doy I>SR..—R
cZ(+R,) <52

cw

(61)
and the force between an electron neutrino and a Dark I F...»p_i1is
2g, .m 2g, S
_ e e gy 0<I<R,,-R

2 2 2 p3 cw
c.(l+R c.R
E G( cw) G7 Sl , (62)

e_viD_vl 2@ ]’;’l
I RS —— . D7V2 [> RcS2 _Rcw
c;(I+R.)

plus 71, ,=S, , inabove two equations.

14
Repeating the previous processes gives the potential energy between an electron neutrino and a
Dark II EE_VAD_VH

Ee_v"D_vII = 2|:E€—6_V—G—D_V” + Ee—e_v—S—D_VII + Ew—e_v—G—D_vII + Ew—e_v—S—D_vII :|r=l+R52
C.

— 2ée_v’/;lD_v _ 2@€_V§D_V /(63)
-2 -2
CG(Z+RCS2) CG(l+R052)
the force between an electron neutrino and a Dark I Fe v p_vir
Zéefvnchfv _ 2éefv§D7v (64)

F A = - 7
P (4R, cA(I+R,,)

the potential energy between an electron neutrino and an electron Ee v~
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Ee vie = I:Ee—e Vv—e—e +EE—€ V—w-—e +EW—€ Vv—e—e +EW—€ v—w—e]
_ _ — — - r=I+R.,
+':Ee—e_v—G—e + Ee—e_v—Sfe + Ew—e_v—G—e + Ew—e_v—Sfe]r:HRcw
Q4. RIWLRC Qo
c;(+R,) c;Cm-D(I+R,)"" ci(I+R,)
ée v§e 2 2
=4+ (R —(I+R.) 0<I<R,,—R
2¢sRY, ( w2 ) oo
A A R2m—2‘;‘\) ‘;“) ~ /’\/l
zqe_vqe + . cw e_v e — + 2q6_V e l>RC52_Rcw
c,;({+R,) c;Cm-1(I+R,) c;(I+R,)
A4 B 2m-2 1 A4 @
Ky
2qe7vqe 1+ RCW 2m-2 + qei; D37V (Rc252 - (l + Rcw)z) 0 S l S RCS2 _Rcw
5 CL(l+Rcw) L (2m—1)(l+RCW) ] 2CGRcSl
Ao r R2m2 7
quque 1+ o 22 l > RCS2 _Rcw
CL(l + RCW) L 2m-D)( +RCW) ]
7 g w,oow
~ 2qe_vqe — - e_v'e When l ZRCW
¢;(l+R,) c;(I+R,)
, (65)
and the force between an electron neutrino and an electro Fe
7. .4 R W W 7. .m 7. .8
g deode o Beo e G M Sk iR,) 0<I<R,-R,
F CL(l+Rcw) CL(l+Rcw) " CG(l+RCW) CGRcSl
e g R W AL
+— qe_er —+ ch e_v 2:1 _ - qE_V 4 5 l> RcSZ RCW
c,({+R,,) ¢ (I+R,) c:(I+R,)
504 i R ] 4 8 ,
. LR Sl l+——— 4 qe-; 2= (I+R,,) 0<I<R,,-R,
- CL(l+RCW) L (l+Rcw) B CGRCSI
AA B R2m2 B
5 qe?er > 1+ v s [ > Rcsz _Rcw
c,(+R,)" | (U+R,) |
7 g wow
~t— T v =t ——"="° when/>R
c,(I+R,) c,(I+R,)
, (66)

where ée,v = Aeiv, g,=W,, and §, =S5, , in equations (65) and (66), and the sign '-' or '+

v
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_vp_vir is
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+E

G-D_vI-S-D_vIl

+F

S-D_vI-G-D_vIl

+F

EDivl’\Dile = 2|:EG—D7VI—G—D7VII S-D_vI-S-D_vIl :|r:l+R(.S2

2.~2 2 p2n+4 a2
cmp c R Sp_v
2n—-1

ct(l+R,) co(2n—DRS%, (I+Ry,)

C.

2028, [ R 1 (©7)

= 4 1+ 6 2n-2
ctU+Ry,)|  @n—DR%(+R,)

242 2n+4
2chD_V R,

i 1+ 6 22

Cq (l+RcS2) i (2”_1)Rc51(l+Rcsz) ]
and the force between a Dark I and a Dark II Fp_virp_vir is

2¢;5) R 2cim, R

Fy vispvn =3 — | 1+ — w2 |7 4 — | 1+ — 212

cc(+Ry,) R (I+Ry,) cc(+Ry,) R (I+Ry,)

(68)
Based on equations (23) to (28), (43), (49), and (50), the potential energy between a Dark I and an

electron Ep_vi~ is

Ey pne = [EG—D_vl—e—e YEGp yrwe T Esp viee T Es p yioe l:HR
W

= ':EGfD_vI—G—e + EG—D_VI—S—e + ES—D_vlfG—e + ES—D_VI—S—@ ]r:l+R. :

A A A A 2 A A
m S c,mm
qu D_v qezD;v (Rfsz_(l+RCW)2)+ 4L e'""'D_v
c;(I+R.,) 2c.R, c.(I+R.)
2.A A 2 A A
chD vse 2 2 CLmeSD v 2 2
—— (R, —(+R +———(R,,—([+R
2CéR351 ( cS2 ( cw) ) 2621; C351 ( cS2 ( cw) )
= 24 A 5
;. Sp S, 1 R
+ L§4_ |:5R6 (RCSSZ_(I—FRCW)S)—'—W} OZZZRCSZ_RCW
G cS1 - cS1
éel/hDJf + czmen’:lva + 02§D7v§eRfsn;4 l > R —R
cZ(I+R,) ci(+R,) ct2n-DR%,(I+R, )" oz T
CZ§L2)_V Rcssz_(“'Rcw)S + Rcssz
coRS, 5 2n-1
Gl | Ry —(+R,) | R, 0>1>R,,~R
N ciRS, 5 2n-1 @z
CZ§L2) , R3 R25n2+4
— CcW + C\
cé (I+R,) ZRSS1 (2n—1)RfSl(l +Rcw)2”’2 ’
2.~2 3 2n+4
c m v Rcw Rc
=73 Ll = 3+ NG 22 22 I>Rs,—R,,
c;(I+R,)| 2R, (2n—-DR),(I+R,)

(69)

the force between a Dark I and an electron Fp_vi~ is
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qm q.,8 cmm
_ - le D_v 2_ ; D;v (l+RCW)_ 4Lle DJ/2
CG( +Rcw) CGRCSI CG( +Rcw)
2. A 2.8 A 2A A
CLmevse CLmestv CLstvse 4
Fy ine = -—— (l+RCW)——4 > (l+RCW)——4 3 (I+R,) 0=2I>2R,,—R,,
Colic Colies cies1
A A 2 A A 2~ A p2ntd
qemev CLmemev CLSvaSeRcSZ
- 2] 2 4 2 4 p6 I 2n l>RcS2_Rcw
CG( +Rcw) CG( +Rcw) CGRCSI( +Rcw)
242 )
CrSp_y 4 My, 4
- (I+R,) =— (I+R,) 0=/>R,,—R,,
ciesi Colicsy
6252 R3 R2n+4
LD _v cw cS2
z_4l R V| 2R +Rﬁl R )2
CG( + cw) cS1 cSl( + cw)
2.~2 3 2n+4
_amp, R, R, -
- 4 I 2 2 3 + 6 2n-2 [> Rcsz Rcw
CG( + Rcw) RcSl RcSl(l + Rcw)
’ (70)
the potential energy between a Dark II and an electron Ep_vi~ is
ED_VII"e = I:EGfD_VII—e—e + EG—D_VII—er + ES—D_VII—e—e + ES—D_VII—W—@ i‘r:l-#R,Sz
= I:EGfD_vllfoe +E;p vn-s-e v Esp vn-g-e T Esp_yi-s-e iIr:l+R,§2
A A 2 A A 2 A p2ntd
_oqmy + cmmy + cSp_,S.Rs, 1)
-2 4 4 6 2n-1 4
c;(I+R;,) c.(I+R,,) c,2n-DR;,(+R;,)™"
242 © p3 2n+4 ]
~ CLSDJ’ Rcw 4 RCS2
4 3 6 2n-2
c.(I+Ry,) _2Rcs1 2n-DR,(I+R,) |
2.~2 M p3 2n+4 ]
_ cmy R, + R,
4 3 6 2n-2
c.(I+Ry,) _2Rcs1 2n-DR,(I+R,)™" |
and the force between a Dark II and an electron Fp_vi is
A 2 A A 2~ A p2ntd
F _ q.mp_, cmmy C1Sp S Ris
D_villre = 3 2 4 2 4p6 2
U+Rg,)" cg+R)" Ry (I+Rg,)™
242 m p3 2n+4 ]
CLSD_V Rcw Rc;;
S TEULR 2R R+ R 72
c(I+Ry,) EZA 1L+ Rg,) i
242 M p3 2n+4 ]
—_ chD_V Rcw + RcS2
ct(I+R.)*|2RX, RS (I+R.,)"
G cS2 L cS1 cS1 cS2 _

6. The Structure Values of Primary Particles

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

mathematical electric charge ¢, of an electron to an electron charge g. in present physical data.
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g, =c,\kq, (73)

It is somewhat difficult to obtain the charges of gravity and the strong force because gravity is
the weakest force in the four fundamental interactions, and the strong force is a short-range
interaction. In the models of this paper, although the gravitational and inertial mass are different, it
can be hypothesized that Newton's law of gravity is accurate to a large extent because only electron
neutrinos in the model do not have gravitational waves and because electron neutrinos have much
less biding-energy or rest mass. We focus on protons ---- stable, heavy subatomic particles ---- to
explore these charges and start with the components of a proton. A combination of two attractive
primary particles is easily separated by external action since there is no third particle to hold it back.
However, the aggregation of multiple strongly attracted primary particles can cause the annihilation
of these particles. Therefore, a combination of three high biding-energy, mutually attractive primary
particles should be an extremely stable particle. Similar to the Quark model?}, it is supposed that a
proton is composed of two Dark IIs and one positron instead of two up quarks and one down quark
and has the structure of Figure 3 that will not delved into.

Dark Ils

Positron
Figure 3. Schematic structure of a proton.

From equations (55), (56), (71), and (72), a proton might have the structure of Figure 3, and the
mutual distances between the three primary particles are small, i.e, /=0, in a proton. It is further
supposed that the kinetic energies of the three primary particles' mutual motion (including magnetic
energy) are negligibly small compared to their binding-energies and potential energies. Hence, the
energy of a proton E, equals

E, =2E, +2E

D_viine ]1:0
2pS A2 2. A2 2n+d
- 2CLRcszmb_v 2CLmD_v { Ry, }
1=0

~——" =" +F + p=
(2n—DcgR, g +Rs) | Qn=DR%(I+R,)"

cutity [ R}, R } (74)
=0

_vil + Ee + I:EDile"Dile

+ 4 3 + 6 2n-2
ct(+Rg)| 2R, 2n—1R%,(I+R.,)
6cch5s2”A112)J

T @n-DciRS, P

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,

. cé\ﬁ§

M. =

= m 75
D_v 4CL P ( )

can be obtained from equations (30) and (40), where m; is the mass of a proton.
Next, by combing equations (43), (44), and (73) to (75), we have
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o _ | (76)

8(2n—1) RY, ’

that we can solve and yield

_ 2 2
8(2n—1E, SRg 8B, 8Jkq, [
3Gm., N kg NGm, | Gm,

)4
_ 2
8(2n—1)x938.272x10°x1.60218x107" |5
| 3x6.67430x107" x(1.67262x1077)?

8x510.999x10° x1.60218x107"
\/8.98755x10” x1.60218x10™" ><\/6.6743()><10’11 x1.67262x107"

2
{8\/8.9875&109 x1.60218x10™° T

J6.67430x10™" x1.67262x1077

2
5
cS1

Ry - (77)

2
[2n—DR, |5 —5.8394x10" R, =7.9425x107"
Evidently, Res: is very small from the above equation. Hence
2
[2n-DR |5 »7.9425x107"°

1.78x107% 1.78x10°®
= (m) =——
2n—1 2n—1

. (78)
(fm)

Next

1 L
8Jkq, | 8/8.98755x10° x1.60218x107" |’
Rcw = < RcSl = RCSl
JGm, J6.67430x107" x1.67262x107

-17 5
_2.0718x10°R , = 20810 () 3:68x107
2n—-1 2n-1

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

[S(Zn—l)EPTRz {8@% T . 8@Qn-DE, {8*/_&

3 Gm; ST \/Emp 3Gm2 ST = \/Emp

P
3
& — l:gﬁqe T fr 3Gm127 Rfs2

(79)

(fm)

S
3
, which can derive

=FE » and tell us that Res2 and Rew are almost equal. This

om — -
6
R, \/Emp 8(2n—1) Ry,
Jkq, «/Em,, R, -R’
computational procedure is not precise enough, so we use 2 . IS = =FE, inequation

cS1
(76) to solve Rcs2


https://doi.org/10.20944/preprints202401.1065.v2

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 19 January 2024 doi:10.20944/preprints202401.1065.v2

23
3 2 R
Ry, = \/\/—qe\/—m R +R, =R, \/_m RC;] R
2
x e 4B (NGom, ) 3Gm  (8Jkq, |
ow \/zqe \/Emp 8,\/—qe 8(2]’1 - 1)Ep \/Emp
i 3
“R |1+ 1 12E, “R. |1+ 1 12><510.999><160 (80)
2n-1 E, 2n—1 938.272x10
-3
_[14 6.54x10 R,
2n-1
-2 -3
_[3.68x10 1+6.54><10 (fim)
2n—1 2n—1
Based on equation (74) the biding-energy of a Dark II Ep_vu is
E
E, ,=~ ?” = —9386272 =156 (MeV) . (81)
From equation (38), the biding-energy of a Dark I Ep_is
_2(n+2) _(n+2)E, 938.272
B =5 B =g e ®)

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

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

€L

especially when m, =

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

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

o R __14_6.54><10—3 . )
¢ R " 2n-1 )"

cw

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

i1, , , E? 1
— +pi+p—— |=
C2 (px py pz C2 C!Z

from the relationship between momentum and energy in Special Relativity
2

pf + p}z, + pz2 —— = —mg c’. Equation (84) directly derives the relation of space-time between the
c

waves

E!Z
(Pf+Pf+Pf—ca] (84)

two measurement media
1 1
- (dx2 +dy’ +dz’ —c*dt’ ) = Tz(cbc'2 +dy”? +d7”? - c’dt” ) ) (85)
c c

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

In this paper, field and energy equations for strong and weak interactions are derived based on
a set of fundamental assumptions that are consistent with existing knowledge. With the help of these
equations, the structures of the primary particles are established, and the interactions between two
primary particles are analyzed. The characteristic parameters of the primary particles (Table 1) are
computed from the present physical data.

Table 1. Characteristic Parameters of the Primary Particles.

Biding- Elementar
Particle Spi . Determinant
Energy” y Charge Radius® (fm) .
Name n s of Radius
(MeV) (e)
0.511 (K 1 - Critical
Electron (Known " 41 3.68x10 ritica
quantity) 2 2n—1 radius of
weak
Electron | 3.68x10°2 teracti
interaction
Neutrin N.A. 0 tT— 2:00X W
o}
1st critical
| L78x10- radius of
T8 %
Dark1 | (n+2)x62.6 0 +— i strong
2 2n—1 . .
Interaction
Rest
2nd critical
- 3 radius of
Drak II 156 0 + 1 3.68x10 1_’_6.54><10 .
ra T— —_— s stron
2 2n—1 2n—1 . 8
interaction
RcSZ
e n=2,3, 4, ... (Undetermined, suggested by 3).

cos@ sinfe

Moreover, we can derive the matrix ( ] when we rewrite the quantum

sin@e” —cos®

cos@ sinfe

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

sin@e”  cos®

(1 0 cosd sinfe . . '
matrix Sl , has well-known results in quantum mechanics with
0 -1 sinfe”  —cosd

cos 9 sin—e
eigenvalues of +1 and eigenvectors of , , i.e., spin values t E Thus the
sin—e" —Ccos—
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
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when they spin in opposite directions. It is one of the foundations of the Pauli exclusion principle.

b. Dark Is have the asymptotic freedom characteristic, but following the principle of energy
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.

c 2n—1

, and the rest mass mo, the proper time 7 are the invariants with the two measurement media of light

. . . . Co 6.54x107
In addition, the gravity speed cc is slightly larger than the light speed c. | == =14+ ———

and gravity. Gravity might have similar quantum characteristics, such as E; = h;V;. What are the

quantum characteristics of weak and strong interactions?
It can be further hypothesized that a dark matter is formed when the positron in a proton is
replaced by one Dark II. Therefore, the energy of a dark matter Ean is

E, = 3ED_vII + 3|:ED_VII’\D_VII :II:O
_ 3¢, R,y s 6¢,my, Ry @6

(2n— l)céRfm C?; (I+R,) (2n— I)Rc651 I+ Rcsz)%k2 1=0 /

9CZRcsszm§>,v 3

(2n=DcgRg

and the mathematical mass of a dark matter 1, is

. . 3c2NG
1y, =6ty , = 3G m, (87)

2c,

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

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

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