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Section 1: Introduction 1. Vacuum isthe ultimate unified field. Particles are

exitantions and interactions are ripples in the vacuum.
This paper is the conti nuaRi Bpace & a stoctestitc comirsuinowith Gafissainh e a ut

previous paper [1], which was publishi@dChinese. For probability distribution functiorassigned at discrete

people not familiar with Chinese language, a brief review of points separated by Planck length. The basic equations

the previous paper is included in this paper. for unified field theory is to assign Gaussian

Stochastic Quantum Space (SQS) theory initially was probalbility to garge tansors of the Einstein field
intended to be a theory of space. It turns out as a unified field equations for vacuum.
theory includng particle physics and cosmology. 3. Cosmology and particle physics are intrinsically

In essence, SQS theory is a mathematic theory. Its results are correlatel with mathematigsn which prime numbers
interpreted into physics quantities by using three basic physics play the central role
constantsh, C, G or equivalentlyL,, t,, E,(M;). In SQS theory laid down the foundations and bu.ilt.a
principle no other physics inputs are needed. framework_. _There are many open areas for physicists and
SQS theory is based on three fundamental postulations, Mathematicians to explore and contribute.
Gaussian Probability Postulation, Prime Numbers Postulation ) ) B ]
Vacuon Postulation, which serve as the first principle of SQS Section 2: Gaussian Probability Assignrent

theory. . .
Based on three fundamental postulations, SQS theoityabui  According to Stochastic Quantum Space (SQS) theory,
framewak. space is stochastic and continuous with grainy structure in

Based on Einsteinds gener aflanckeeqle, ¢ vity equations for
and redefined gauge tensors attached to probability, SQS theory! he Planck length is:

established the basic equations including two parts. The L = [ hG ~161625 10°%M. (2.1a)
microscopic part is the primary basic equations for elementary ¥
particles, interactions and things on upper levels. The Based onl,, Planck timet,, , Planck energyE,, and Planck

macroscopic part as the averaged version includes two sets

; . . % r fin :
basic equations, one set for gravity and the other set for assM, are defined as

electromagnetic force. _Ls_ | PG _ -44
. L tp=—2= | =5.39123 10 *s. (2.1b)
SQS theory provides twenty fiygedictions for F e 2pc®
verifications. 5
S . hc _ |2phc
The basic ideas of SQS theory are summarized as the Ep e ‘/T =1.22905 10'°J - (2.1¢)
following: P
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(2.1d)

M, =" = |22 _1 367408 10 7kg"
L.C G

In which N, c andG are Planck constant, speed of light in

vacuum and Newtonian constant of gravitation, respectively.

Postulation 2.1A: Gaussian Probability PostulationThe

relation between different points in space is stochastic in

nature. Gaussian probability distribani function is
assigned to each discrete pojitseparated by Planck

length. In Xdimensional case, the Gaussian probability
at point X is:

(c
p(x;>q)=@se 2ix= - o, o

=- 5D 2- 101,20k . (2.2)
The distance between adjacent discrete points is
normalized toL, =1.

Explanation: The Gaussian Probability Postulation serves as

the first fundamentgbostulation of SQS theory. It
represents the stochastic nature of space and also
represents the quantum nature of space without
sacrificing space as a continuum. Tp; x ) servesas

the value at poink from the Gaussian probability
distribution function centered at discrete poxnt

Postulation 2.1 is for-tlimensional case as the
foundation for 2dimensional case.

The Standard Deviation (SB) of Gaussian probability is
selecte to let the numerical factor in front of exponential
termin (2.2) equal to 1:

S (2.3)
s 7 0.3989422800143:
The reason of selecting such specific valuesfowill be
explained later.
Substituting (2.3) into (2.2) yields:

(X x)= e = ottiin e ;
=- @ 2-1012@n . (2.4)
Postulation 2.1B:In the 3dimensionakpace(2.2) is

extended as:

(y y;)z"’ (z 3 )
252 ’

1 %)

@)s

xy,z=- EDE | x,y,7 = w@2-10128m - (2.5)
The values ofS are determined by the roots of the following
equation:

p(x v.zx.y,.2.)=

(2p)**s°-1=0. (2.6)
Equation (2.6) has three roots:
1 ei2p/3 ei4p/3 27
s'\=§=—— §',= W : (2.7)
° Vp Tt Ve T
Substitutings =s',=1/4/2p into (2.5) yields:
O M
Xy, z=- D@ ; X,y =- «@H2-1012aR . (2.8)
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In (2.8), only the real root of' =s =1/./2p is used. The

meaning of all three roots will be discussed later.
Definition 2.1: The Gaussian sphere centerediatrete
point(x,y“zk) is defined as its surface represented by

the following equation:
(x- X)*+(y- ¥,)* +(z- 3)' =R’ (2.9)
The radius of Gaussian sphere is defined as:

1
R 202 0.35355339083274
Explanation: The 3dimensional Gaussian probability
distribution of (2.8) has spherical symmetry like a sphere
with blurred boundary. The Gaussian sphere is defined
with a definitive boundary. It plays an important role for
the structure of space as showrsiction 21
For the 2dimensional case, according to (2.4), the unitarity
of probability distribution functiorp(x,x ) with respect to

continuous variablé is satisfied for any discrete poirt :

(2.9b)

I’i p(x; x Jdx = ﬁe"’(*'x)zdle. (2.10)
In general, the unitarity of probabilitp(x;x) with respect to
discrete variablex; is not satisfied.
Definition 2.2: S-Function. Define the summation qﬁ(x;)q)

with respect toX; as thes(x)-function:
S()= & p(xx)=§ et
)(‘=— o )(i=- o

Theorem 2.1:Sfunction S(x) satisfies periodic condition:

(2.11)

S(x- 1) =9(x). (2.12)
Proof: According to (2.11):
S(X_ l) aePX1>‘1 aep[x (x)fF — ae XX)Z S(X)

X=- o X=- a x_ o

QED
The values ofg(x) in the region0 ¢ x ¢ 1 are listed in
Table 2.1 and shown in Fig. 2.1.

Table 2.1: The Values ofS( ) in Region0¢ x¢1

Six) S |

l JWEA348112115]

Iﬁ?) a
9117 02011

1.03306% ‘f«J 28642

[ 0.966920567019865 | 0.9669205670 10865 7 ),6874
| 134 T 0.938886290708834 1 0.624
u‘r <
Tos

In the region[o,1], except two points ax° 0.25 and
x© 0.75, in generals(x) defined by (2.11) does not satisfy

unitarity requirement, which has important implications.
Theorem 2.2: S(x) satisfies the following symmetrical

condition:
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S(x)=s(1- x), 0¢ x¢1.
Proof: According to (2.11):

Sl ¥)= § el = § et = § b 2gy). QED

%= 0 X=- o

(2.13)

¥=- @

1.1
1.08
1.06
1.04
1.02

S(x)

0.98
0.96
0.94
0.92

0.9

0 01 02 03 04 05

X

06 07 08 0.9 1

Fig.2.1 g(x) curve in regio® ¢ x ¢ 1

Definition 2.3: DS-Function. Define the DS-function as:
DS(x) = S(x) - 1. (2.14)
Numerical calculation found thadS(x) satisfies the
following approximately antsymmetrical condition:
DS(x)° - DS(0.5- x), 0¢x¢05.  (2.15)
The symmetry ofS(x) with respect tox = 0.5 in region
[01] given by (2.13) is exact. The asymmetry of DS(x)
with respect tox =0.25 in region[o,0.5] given by (2.15) is
approximate with a deviation less tha@ ®. The deviation is
tiny, but its impact is significant. It plays a pivotal role for
SQS theory, which will be shown later.
Numerical calculation found that at the center 0.25 of
the region[o,0.5]:

5(0.25) = 0.9999930258528¢. (2.16)
(2.16) indicates thatg(0.25) has a deviation of- 73 10°°
from 1 required by the unitarity. Numerical calculation found
a point X, in region [0, 0.5] satisfying unitarity:

S(x,)=1, (2.17)
Xe 0.5
AS(X) - Ydx- ffL- S(x)]dx=0. (2.18)
0 X
X, =0.249987156230264:. (2.19)

On thex-axis, x, is located at the left side of = 0.25. It
extends the region af(x) <1 and shrinks the region of
S(x) >1. The special poink_ has a profound effect on

elementary particles and unifications of interactions, which
will be given in later sections.

Definition 2.4: Based onx_, three other special poinig ,
X, X4 are defined:

X4 =0.5- x. =0.250012887269735/, (2.20)

Copyright © 2013 SciRes.

0.25

XHS(X)- ix- f1- S(x)ldx=0-

0 X

x, =5.1819946878821F 10%°, (2.21)
Xp 0.25

f{S(x)]dx- f{S(x)]dx =0’

0 %

x, =1.182186191847719 10°- (2.22)

The physics meaning of four special poings, x,, X, X,
will be given later.

In 3-dimensional case, according to (2.8), the unitarity of
p(x v,z x,y,,z) with respect to continuous variabbesy, z

is satisfied for any discrete poift,y ,z) :

F‘jx r”"jy I’F’}jzdxy Y, Z, X%, yj ,Z, ) = r’:’px ":’py I’;’ﬂB'ﬂ[(x- >§)2+(V- y1)2+(z- Zk)Q]

2 ° “(v- 2 u~ (e 2
= /Y dx e O dy e dz=1
-a -a -a

(2.23)
In general, the unitarity of probability(x, y, z x,, Y, Z)

with respect to discrete variables, Y Z is not satisfied.

Definition 2.5: Define the summation of the probability
plx v,z x,y,,z) With respect tox, y;, z,_as:
Sfyd=4 4 dbznyal=4 & get el

K= 0= = 0 %= 0= 0= o
(2.24)
Theorem 2.3: 5,(x,y,z) can be factorized into three factors:

Sly2)=8 § e brrbouria]
er ® = 22 g (2.25)
=ed e ea e’ ed e = ss(y)s.
8= o == bee=- = 0
Proof: The threefold summation in (2.25) includes tesrfor
all possible combinationsf e ***, & ¥ @2’
The three multiplications in (2.25) include the same
terms. They are only different in processing, the results
are the same. QED
By its definition and (2.12), (2.25%,(x, y, z) satisfies the

following periodic conditions:

S(x-1y,2)=S,(x y,2), (2.26a)
S(xy-12)=5,(xv.2), (2.26b)
S,(xy,z-1)=S,(x,y,2)- (2.26¢)

Definition 2.6: Planck cubeis defined as a cube with edge
lengthsL, =1 and with discrete poing y, z) at its

center or its corner.
The values OQ(X, Y, z) at 125 points in a Planck cube

with discrete points at its corner are calculated from (2.24)
and listed in Table 2.2.
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Table 2.2 S,(x,y,z) Values & 125 Points in a Planck Cube

(X, Y], Z, truncated at+1000)

=0 & z=1 x=0 & x=1 x=0.25 &x=0.75 x=0.5

1=0 & v=1 1.28236311585946 | 1.18033236651257 1.0783345471798
1=0.25 & y=0.75 1.18033236651257 | 1.08641965618562 | 0.99253725580835
=03 1.0783345471798 0.99253725580835 | 0.90676765516773
=0.25& z=0.75 x=0 & x=1 x=0.25 & x=0.75 x=0.3

=0 & y=1 1.18033236651257 | 1.08641965618562 | 0.99253725580833
1=0.25 & y=0.75 1.08641965618562 | 0.999979076091801 | 0.913566394347662
=03 0.99253725580835 | 0.913566394347662 | 0.834621020415
=03 x=0& x=1 x=0.25 &x=0.75 x=0.5

1=0 & y=1 1.0783345471798 0.99253725580535 | 0.90676765516773
v=0.25 & y=0.75 0.99253725580535 | 0.913566394347662 | 0.834621020415
=03 0.90676765516773 | 0.834621020415 0.762497670698562

Theorem 2.4: Probability Conservation TheoremThe
average value o§ (x,y,z) over a Planck cube equals to

unity:
1 1 1
i S:(x v 2)dv= pExppyfFsS,(x, v, 2) =1° (2.27)
PlanckCube 0 0 0
Proof: Substitute (2.24) into left side of (2.27):
1 1 1
A S:(xv.2)dv=pppyppzs,(x.v.2)
PlanckCube 0 0 0
! Logo 5 5 oo a8 (2.28)
= VA & e 0o (-zk)]l:J
0 0 0 @ oy og= o 1]
DA R oo s e ORI Y 3]
=84 & & e e,
X=- my;=- Bz=- 99 0 0
Change variables as:
X=X-XYy=y-y,2=7- Z. (2.29)
Substituting (2.29) into

upper and lower limits accordinglyed:

5, (6, v, 2)dv = 7 Y 125, (¢, ¥ 2)

X Yi

_ A a Fdx Fidy th”-‘jze'”[(x"’*)z*(y" y))24(2- 277
X=- BYj=- BZe=- Byl yj-1 z-1
o o o ) TP 2]

= Fiix fiy ppize Pl o] 2

Probability Conservation Theorem is important. It proved

QED

that, even though in generg)(xy,z) does not satisfy unitarity

requirement, but it does satisfy unitarity requirement in terms

1

1 a o 1
fpx)dx= & ePlex V= 3 0 w2 . (2.31)
0 0x=- o X =- 80
Change variables as:
X=X - X%, (2.32)

Substituting (2.32) into (2.31) and changing

integrationés upper and
1 a X o
s)dx= 4 e~ de=p~dx=1  QED
0 X= 8x-1 -o

Lemma 2.4.2:Planck cube with volum¥ =1 (length
normalized toL, =1) is divided into two party, and

V,:
V,+V, =V =1,
fpv=V =1 fAvV=Vi, fv=V,.
v \A v,
Theorem 2.4 leads to the following equation:

AS(xv.2)- dav= - S(xy.Zlav: (234

Vo

Proof: According to (2.27) and (2.33):
A (%, 2)dv+ 7, v, 2Jdv= {5, . 2)dv=1=V =V, +V, = fv+ v
v

(2.33a)
(2.33b)

v Vi, i oY
Moving the terms on left and right sides yields (2.3
QED

Section 3: Unitarity

| ow

4).

Unitarity is a basicequirement of probability. As shown
in Section 2, the unitarity with respect to discrete variables

(29 congyious varigbles for,Gaussian grobebiy &

es are presented to

contradictory. In this section, three sch
solve the unitarity problem.
Schemel: To treat all points in space equally.

For Schemel, Gaussian probabilities are not only
assigned to discrete points but to every point in the
continuous space. As a result, (2.4) becomes:

pxx) =&
X = - oD, = s (3.1)

The summations iR (x y,z) of (2.24) introduced in

Section 2 become integrations:

ooao

APl v,z X,y 2)idydz

-g-0-0

svz)=4 & akyzxy,z)y

K= oY= o= 0

(3.2)

r tic

of average over a Planck cube. The conservation of

probability means that, the event carriers of probability are

moving around but they cannot be created or aratédl
Lemma 2.4.1:The average value cg(x) over region

-0

= ﬁgﬂ(x' X gy I':'?'F(Y' v‘)zdy FF'I’(Z' g7= S(x)S(y)S(z) =1

The unitarity problem is solved.

For Schemel, the discrete points are fanger special

[0, 1] equals to unity:
1

ﬁS(x)dx =1

0

(2.30)

Proof: Substitute (2.11) into the left side of (2.30):

Copyright © 2013 SciRes.

and all points in the space are on an equal footing. But
Schemel does not represent the space for SQS theory,

instead, it represents the space for quantum mechanics. To
introduce Schemé is for comparison purpose. It indicates

that, the uiform space does not have unitarity problem.

The

unitarity problem is caused by space grainy structure, which

SQS theory must deal with.

JMP
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In Appendix 1, A Fourier transform is applied to 1. Recognize the fact that events associated with probabilities
probability p(x) of (3.1) to convert it intck-space. According move around;
to (A1.2), the corresponding Gaussian probability function ~ 2- Follow the moving esnts for probability unitarity.
p(k) in k-space is: According to Theorem 2.4, the Probability Conservation
. Theorem, generalized unitarity istrcontradictory to the
P(k) - ie_@ 3.3 traditional unitarity for the Planck be as a whole entity.
' ' But it does change the rules inside the Planck cube. For the
The standard deviation @¥(k) is s, =+/2p. Multiplying microscopic scales, as the events inside Planck cube are
k - .

concerned, generalized unitarity is necessary. For th

(AL1.6) with > yields: macroscopic scale including many Planck cubes, the local

(>5k)(3‘ = Dp, x =>. 34 unitarity is still valid in the average sense.
In (3.4), Dx and Dp, are tdimensional displacement and The following two schemes are based on generalized
unitarity.

momentum difference, respectively. Theon right side is
two times greater than the minimum valué2 from
Heisenberg uncertainty principle. The increased uncertainty

Scheme2: Unitarity via probability transportation on
complex planes
The complex plareare inherited from the-@mensional

is due to the asymmetry af =1//2p ands, =/2p . Gaussian probability. Consider a Planck cube centered at a
The wave function corresponding Rk; x') of (Al1.1) is: discrete poinfx =0, y; =0,z =0) as shown in Fig. 3.1.
1 K o According to (2.5), the-8imensional Gaussian probability is:
y (kx) = yPK)Q(K; x) = —e ¥e"; p e 3
2,0 p(x, Y, 2;0,010): y : 252 » ( 7)
k=- 83,03 ,8; = iip i - (3% (20)2s
Notice that, the wave function (3.6as following features: Normalize the three values of the standard deviations,,
1. T_r;e relation betwien_(k; x') andy (k; x') is consistent s, of (2.7) as:
with quantum mechanics: _ D _ v 2l3 . . L i2pl3
P(k: ) =y * (k X (ki %) . 3.6 S,=\2ps',=1, 5, =205, =€%" 5, =\2ps", =¥,

(3.9
In which two of thems, and s, are complex numbers. To keep

the probabilities as real numbers related f@nd s, it is

?%cessary to extend tReaxis, y-axis, z-axis into three complex
plans #-plane, y-plane, #- plane, respectively.

2. y (k;x) is not an eigenstate &f . The magnitude/p(k)

of y (k; x') serves as distribution function fé.

Before explore other schemes, a discussion for the essen
of probability unitarity is necessary. Probability is associated
with events. IrSection2, Table 2.2 data show that, in the
vicinity of Plxansykoszudepiles cent er _
sum of probabilitiess,(x, y, z) <1. Because the set of events at ]

these points are incomplete; some events are missing. These ¥
missing evens cause the sum of local probabilities less than
one. In the vicinity of the Planck cube comnggsy, ,z, ) . e

S,(x,y,2)>1, because the set of events over there includes / '

some events belong to other places. These excessive evens J%
cause the sum of local probabilities greater than one. In other y
words, events associated with their probabilities move around ‘ i
inside Planck cube causing the unitarity problem. To move ‘ 1 . .
these events badk where they belong will solve the discrete \ : ’
unitarity problem. But it distorts the Gaussian probability \ / P
distribution and jeopardizes the unitarity with respect to X } '
continuous variables based on Gaussian probability S~—
distribution. p
To solve the problem requires some new concept. | A il

Traditionally, unitarity is local, which requires the sum of 57 L
probability equals to unity at each point in space. Fig. 3.1 The Planck cube with center at a discrete point
S,(xy,z), 1is caused by events moving around. The (x =0y, =0,7 =0)-

foundation for local unitarity no longer exists. A gealized
unitarity is proposed:

F

Definition 3.1: Define three complex planes associated with
X-axis, y-axis, z-axis:

Copyright © 2013 SciRes. JMP
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’ﬁz =(x- 3)51,2)(: (x- a)e™x, (3.9) ga e‘P(X-WS equivalentto [e pocor ] age0s (.19
#,=(y- b)s,y =(y- )e 'y, (3.9b) &= Wyleos
2# =(z- g)s,,z=2(z- g™ (3.%) S(x) in region £0.5, 0.5] can be viewed as a single
N 12 (3-9d) probability distribution functionp(x;0) wi t hilti-fi m
J =3 =120 ' reflectionso at t hed.5t06|oFighound

In which g, b,g and x,),z are real parameters.

Explanation: In (3.9), #, represents two straight lines on

complex #-planeintercepting to the reataxis at

X =a with angles of° J =°120". Continuously

change the value & , # and # sweep across-axis

to construct the comple#-plane. Every point on the

complex #-plane is the intersection of tnstraight lines

defined by (3.8). The ¢ -plane and#-plane associated

with y-axis andz-axis are constructed in the same way.
On the complex#-plane, three straight lineg, £ andx-

axis intercept axk = a = 0 with 3-fold rotational symmetry as
shown in Fig. 3.2. The-Bld rotational symmetry has its
physics significance, which will be discussed later.

[

Fig.3.2 Three straight lines withf8ld rotational symmetry
on complexg-plane.

Rule 3.1:1n order to keep the values @{x; x ),

p(x.y.zx.y;z) and s(x),
in the Gaussian probability exponential part, spatial
variablesx, y, X in the numerator chice their path

according to (3.pmatching thes value in denominator
to keep these values always equal to real numbers.
Explanation: The validity of Rule 3.1 tOp(X;K)7

px, v,z %y, z) is obvious. Its validity fors(x),

S,(x, y, z) as real numbers,

s,(x, y,z) needs explanation. According to the definition

of S(x):
S()= & plxx)= & et (2.11)
%= o x=- o
All terms of S(x) = a p(x; %) exceptp(x0)have thei
x=- &

inregion[-05+05), Wwhi ch ar e
p(x;0) in regions of;. 505 and[+05+ 3:

Copyright © 2013 SciRes.

3.3 shows an example for the=0 term along with two
adjacenttermg =1andx =-1wi t h their @dtai

[-0.5, 0.5]. In essence, probability transportation via complex
plane forp(x; x ) is also véid for S(x). According to

Theorem 2.35,(x, y, z) = S(x)S(y)S(x) , the same argument
is valid for 5,(x, y, z) as well

n

Fig. 3.3 Three adjacent Gaussian probability distribution

functions show the fAtail s
For doubl e check, |l et 6s | ool
p(x; x ) term in 5(x):
(- %)?
p(x;x)=e" s* . (3.1)

In which X; is a real number an is a complex number.
As long as the point corresponding(ie x,) is on the lines
defined by (3.8), p(x;x, ) is a real number, and ®3(x)

In the Planck cubeentered at discrete point
(x =0,y, =0,z =0) as shown in Fig.3.1, a closed surfage
is defined by[%(x, Y,2)- 1]:0, which divides Planck cube in
two partsy, andy, . In the inner regior,, [S,(x.y.2)- 1]v1 >0;
in the outer regiow, , [s,(x, y, 2)- 1, <o By means of
probability transportation, the excessive events associated with
probabilities in the inner regioy transport to the outer region
v, - According to Theorem 2.4 and lemma 2.1’5;(,)(, Y, z)

satisfies generalized unitarity.

Since s,(x,, y;,2) = S(x)S(y)S(z) and s(x). S(y). s(z)

havejhe sae L pe of exponential expression, exploring one,
x) Nstsélcient (2.13) shows that, in region [0, §{x) is

symmetr¥ with rFsRect ta.=0.5, to Iexglores in the half
| o._. e nrail. 0
region [0, 0.5] is sufficient. In region [0, 0.5], (2.15) shows

equi val ent
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that DS(x) = S(x) - 1 is approximately antsymmetry with L=21=4(x, - x,)- (3.4
respect tox =0.25. In the meanti me, | et 0O'be piobakilityfollowing itmeventegyeea lratk land

antisymmetry and consider the difference later.

In Scheme2, probabilities along with events transport
back and forth to satisfy the discrete and continuousityit
requirements alternatively.

Fermions and bosons are essentially different particles
with different properties. Their probability transportations are
different. It turns out that, bosons without mass take the
straight real path along the real axidjil Dirac type
fermions take the zigzagging path on the complex plane.

The following rules of probability transportation are for
Dirac type fermions.

Rule 3.2: The probability transportation rules for fermions
are as follows.
1. Consider two pointsc, (0 ¢ x, ¢ 0.25), x, =0.5- x,
(0.25¢ x, ¢ 0.5) along the reak-axis, as shown in Fig.
3.4. The excessive probability(x )>1 at x,

transports along a set of complex linsand # to

forth betweenX; and X, around closed loops.

3. The path length of (3.12nd the loop length of (3.14
are valid for all zigzagging paths shown in Fig.3.4.
The multipath nature has its physics sigo#ice,
which will be discussedilater sections
The repetitive probability transportations along closed
loops cause oscillating between two poirtsand x, . In this

way, the two types of local unitarity are satisfied alternatively,
and the generalized unitarity is always satisfied. It provides a
kinematt scenario for the oscillation. The dynamic
mechanism and driving force of the oscillation will be
discussed in Scheng:

As mentioned in Seittn 2, the antsymmetry of
DS(x)° - DS(0.5- x) is only an approximation. In general,
the unitarity by probability transportatios not exact. The
tiny difference betweems(x,) and[- DS(x,)] provides a

slight chance for probability transportation path to go off loop.

X, Where probability having deficierg(x,)<1. The
path length is:

I =2(x,- x,) (3.12
The factor 2 in (3.12comes from:
1/jcod° J) :1/‘cos(° 120“] =2. (313

The probability transportation makesgy, ) =1 and
S(x,) =1 to satisfy unitarity with respect to discrete
variable x; . But it distorts the Gaussian probability
with respect to continuous variable

Fig 3.4 Transporting paths with the same loop lengths
and different routs on complex plane

2.To reinstall the Gaussian probability distribution, it
transports back fronx, to x, along another set of
complex lines# andig via another path with the
same path length=2(x, - x,) as shown in Fig. 3.4.
The two paths form a closed loop with loop length:

Copyright © 2013 SciRes.

The off loop path goes to other places with different values of
X, and x, corresponding to other particles, which provide

the mechaism for interactions between particles and
transformation of particles.

This is the scenario of probability transportation on the
complex ¥-plan associated witlx-axis. The same is for the
complex ¥#¥-plane and#-plane associated withaxis andz-
axis.

For Scheme?, the three real axes inddmensional real
space are extended to three complex planes with 6
independent variables instead of 3. The extended space with
three complex planes is an abstract space. For SQS theory,
the real space is@mensionalThe essence of complex
plane is to add the phase angle to real spatial parameters. The
physics meaning of the phase angle will be discussed later.
Scheme3: Unitarity in curved 3 -dimensional space.

According to general relativity, in-8imensional curved
space, the distance between p@gy, y,z) and discrete point

P,(x.Y;.z) is the geodesic length:
L(PR)=L(xy. 2%.Y;.2)

According to (A2.2) in Appendix 2, geosie length
L.(p; p,) is determined by following differential equation:

dix | o o o (3.16

ds’ *Ge ds ds
In which, @ is Christoffel symbol of second type. Taking
L2 (P; P,) to replacex- x)? +(y- y,)? +(z-z)?2] in (2.24)
yields:

(3.19

=0, Pto P,

5(P)= a a a o AL POy 2R 0.y, 20)
X=- By,=- o=
As mentioned previously, at poim(x,,y,,z) in v,
shown in Fig. 3.1, there are excessive events associated with

(3.17)
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[si(R)- 1, >0 ; &t pointR,(x,, y,,z,) In V,, there are Proof: In Section2, (2.17) show that,
S(x.) = $(0.2499871562302645% = 1. For allother points

in region [1, 0.5],5(x , x.), 1. In order to satisfy
S(x)- 1=0 for all x, something in thes(x) must be

P.P)= P(x.y.z)P(x.y,.2)). (3.1 adjustable. There are only two constaetsnd p in
L.i' :(BoP) = L (Rl 1 2D P0G Y 2)- - (319 S(x) . In which € as a mathematical constant does not
To adjust gauge tensay,, (x, y, z) along the path, ,(p,p,) )

zrne depend on geometry, whijg does. Therefore, the only

in curved space, the unitarity of probabilly () - 1}, =0 way to satisfy unitarity of5(x) =1 for all x is that p(x)
at p, and[s,(p,)- 1], =0 at p, are satisfied. But the is a function ofXas a running constant QED

Gaussian probability is distorted. Then the gained probability EXPlanation: For SQS theory, Theorem 3.1 plays a central

at p, transports back tg, takes the geodesic path: role for the models anparameters of elementary
particles, which will be demonstrated in lasectins.

L iR R)=L(R06 Yo 2R Yez) - (319 In the Ldimensional case, what dop§x) mean? The
It goes back top, to reinstall Gaussian probability. The

transportations @ _,(p,R,) and, ,(r,,R,) finish one cycle

deficient events associated w[tg(pz) - 1]V <. For scheme

3, the probability transportation from to P, takes its
geodesic path:

answer is:p(x) carrying information in curved-3
dimensional space around poixt p(x)<p indicates space

of oscillation. The process goes on and on. In this way, the - oing hositive curvatureorresponding to attraction force:
local unitarity requirement with respect to discrete variables (x) > p indicates space having neqative curvature

and continuous variables of Gaussian probability are satisfied” P . P ) gneg )
alternatively, and the generalized unitpis always satisfied. ~ corresponding to repulsive force. The real examples will be

This is the scenario of probability oscillation irdBnesional given later.

curved space. In Table 3.1, the values gf(x) calculated from (3.2)

Hypothesis 3.1:To adjust the gauge tensggb(x, Y, z) are listed along with the types of space cuneswand
properly makes geodesic paths, (B, p,) such that corresponding forces.
[S,(R)- 1]V1 =0 and[s,(p,) - 1L2 = are satisfied. To Table 3.1: p(x) as A Function of X Calculated from (3.21) (x;
adjust the gauge tensgr, (x, y, z) properly makes truncated af 1000000

| x (Unit: Planck length) r(x)* Curvanre < force)

geodesic pathg, (p,,B) such that the Gaussian LA —
probability is reinstalled. The adjusted, (x, y, z)
| x, =1.182186179184772 x10 >20.37

[x, =5.181994687988211 10" | = 361363124436 11079 >

determines the space curvature inside the Planck cubosfl
Explanation: According to Hypothesis 3.1, the alternative [
unitarity of Gaussian probability with resgt to discrete | ©

Negative (repulsnve)

Negative (repulsive)

Negative { repulsive)

Negative {repuluve)

Negative { repulsive)

variables and continuous variables is not only the e b L. Hj;m it i)

.. L S 0.2500 = 31415438381 86024 < 7 | Positive { anraction)
driving force for probability oscillation, but also serves |—— " R et =
as the driving force to build the curved space inside ;55— — 5% TR e
Planck cube. This is the expectation from SQS theory. 5375 =2 564592498254391 < 7 | Positive { attraction)

Let 6 go bdimeksiort case.t h e 1 ! 0.4375 = 2 B06341913386171 < = | Positive { attraction)
Definition 3.2: S-Equation. Define theS-equation along the L=~ = 2 TET/9SHIR9333 < 7 | Pomtive {attraction)
X-axis as: Notes: * The precision of values fqy(x<1,23 105) is limited by B-digid
B ) numerical calculationThe lower limits are listed.
S(x)-1= § e”** -1=0- (3.20 . . . L
x= @ The attraction force is therdinary gravitational force.

The repulsive force means that, in the vicinity of discrete

point gravity reverses its direction. This is one of predictions
pProvided by SQS theory, which is important in many senses.

For one, the repulsive force preventafiang singularity,

which solves a serious problem for general relativity. For

another, without repulsive force to balance the attraction

Explanation: S-equation is the origin of a set of second&ry
equations serving as thackbone of SQS theory. It
plays a central role to determine particles parameters o
their models, which will be discussed in lasectins.

Theorem 3.1:Along thex-axis, the idimensional unitarity

requires:
a o , force, space cannot be stable. The others will be given later.
S(X)- 1= § e?W0x’ o 1=qforall X. (3.2]) Theorem 3.2:At discrete pointsx = x, the unitarity equatio
x=- :
: . of (3.20) requires:
The only way to satis -1=0forall X isthat T AN T T e
y way 09 p(x)- =, forx =- 2101200 . (3.2)

p(X) is a function ofx as a running constant.

Copyright © 2013 SciRes. JMP
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Proof: Consider the opposite. B(x, ) is not infinity, When branch points of the complex functigh- z*)“? on the
the summation index - o, Riemann surface:
a a 2P ii”
S(Xi): ée'p(xw)(xw'xi)z = ae'P(Xi)ao_ a. 2250:1, z=w=s,=e?, Z:y,f:szzei” .(3.23
. x= 8 %- - e o As shown in Fig 3.5(a), The Riemann surface(for z%)"?
e?uiatlor:ﬁ (Is”ﬂigi gzq?t?it? e saisted. The OQpEcl)DSIte’ € has branch points of order 2 ati#, w” and another one at
PX)- _ _ . _ a. Penrose showed that, for F
~ Theorem 3.2 is a mathematic theorem with physics each with two slits, one from 1 to and the other fronw
significance, which will be presented later. to u?, these are two topological cylindrical surfaces glued
For Scheme2, probability oscillation is to satisfy correspondingly giving a torus as shown in Fig. 3.5(b). On

alternative unitarity, which does not provide the dynamic
mechanism and the driving force. For sche8néhe repulsive ) )
and attraction forces provide the dynamic mechanism and théepresenting 18 ,w, »# on the Riemann surface,
driving force for oscillation. Atx = x, where p(x,) >1, the respectively. The four tiny holes orres have important

. . L physics significance, which well be discussed in later sections.
repulsive force pushes the event associated with its

probability towardsx, . When it arrivedx = x, where _ e

p(x,) <1, the attractive force pulls it back tq . In this way, Yol

the oscillation continues. The dynamic scenario provides the ¥ gy
mechanism of oscillation, whidk originated from space 5 ' L)
curvature. L A P

As mentioned in Scherrg the approximation of anti AR o = 7
symmetry of (2.15) provides a slight chance for
transportation off loop representing interactions, which is
also valid for Schem8.

For Scheme3, the curvature pattes make the Planck
scale grainy structure.

As a summary, Table 3.2 shows a brief comparison of
three schemes.

the torus surface, there are four tiny hotesh, , h,., h ,

Table 3.2: Summary of the Features for Three Schemes
[ Scheme i dimensicn space I Additiomal Quantium space gramy | Tvpes of
charactersstics unitassty

| Bone
| 3 complex pismes

| pone

The three schemes are three manifestos of the vacuum
state. Schemé corresponds to éhquantum mechanics Fig. 3.5 (a) Four branch points and tglaedcuts on two sheets of
vacuum state. Schem@sand Schem& are SQS vacuum Riemann surface; (b) Four tiny holes on torus surface.
states at a level deeper than quantum mechanics.

The probability oscillation in Schenteis the same as in
Scheme3. It implies that Schem® is equivalent to Scheme
3. Moreover, infScheme2, three complex planes have 6
independent real variables; in Sche®ehe symmetrical
33 3 gauge matrix ofg,, spatial paralso has 6 independent

components. The correlation indicates that, the complex Section 4: Random Walk Theorem and ConvertindqRules
planes of Schemg2 are closely linked to curvespace of

Schemes. It confirms that, the three complex planes Random walk process is based on stochastic nature of
associated with three real axes are some type of abstract  space. It plays an important role for SQS theory. In this
expression of the curveddmensional real space. For SQS  section, the Random Walk Theorem is proved and converting

For SQS theory, the correspondenc®m@mann surface
and torus is very important. It plays a pivotal rule for
constructing the topological models for quarks, leptons, and
bosons with mass and much more, which will be discussed in
later sections.

theory, there is no additional dimension or dimensions rules are introduced serving as the key to solve many
beyond the real-8imensional space in existence. hierarchy problems.
In reference [2], Penrose demonstrated the correlation  Definition 4.1: Short Path and Long Path.In 3-
between Riemann surface and the topological mardfold dimensional space, there are two types of paths between
torus. According to Penrosg,, s,, s, of (3.8 are three two discrete poilLdromspointThe s

Copyright © 2013 SciRes. JMP
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(%,Y;,%) topoint(x,y,,z.) is defined as the straight
distance between them.

L=yl - %P+l - v, F+ G- 2) -

The #dAl o lEngm podrlt(b,;bj,;() to point

(4.1a)

(X..Y;.2) is defined as stepy-step zigzagging path in
lattice space with Planck length as step length = | .

E=Z 1 =N, N=l+men. (4.1b)
i=1

The random walk from poir‘(tx,yj,zk) to point
(X..y;.2,) takesl, m, n steps along x, °y, °
directions, respectively.

Theorem 4.1:Random Walk Theorem.Short pathL. and
long pathiE are correlated bthe random walk formula:

E=12; or L=E. (4.2)

L andE are normalized with respect to Planck lengt,
both are numbers.

Proof: According to (2.8), the probability from point

(%,Y;,%) o point(x.y;,z) is:
p(xi V2%V Zk.)= e-p[(&-x‘)a(y.-y.')2+(zk-zk‘)2} -t 4.3)
Take a random walk frorfx, y,, z ) to (x.y,.z,) with 1, m,

n steps alond x, °y, ° z directions, respectively. The
probability of reaching the destination is:

Py, 20%.y,.2)= O e Qe Oer® =ertm =e

|

E=1+m+n. (4.4)
Combining (4.3) and (4.4) yield&= L2. QED

Obviously, Random Walk Theorers based on Gaussian
Probabiliyy Postulation introduced in Sémt 2. As a
precondition, the standard deviatign of 3-dimensional
Gaussian probability must take the vate make the factor
in front of exponential term equal to 1. Otherwise, Random
Walk Theorem does not hold. It means that, the only
parameters in the first fundamental postulation of SQS
theory is determined.

Random Walk Theorem provides the foundation for

conversions, which are governed by a set of converting rules.

Physics quantities cabe converted by applying these

converting rules, which serve as the way to dealing with

hierarchy problems.

Definition 4.2: The converting factor for short path and long
path is defined as:

N=L/L,. (4.5)
Lemma4.1: L, Eand N are related as:
[E= NL= N2L,. (4.6)

Proof: According to Theorem 4.1, the lengthsand Ein
(4.2) are normalized with respectig. Let L, appears

in (4.2):

Copyright © 2013 SciRes.
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E_&aLg a gL _ L~ 4.7
LTEETRE TN

Multiplying L, to both sides of (4.7) yields:
E= NL. (4.8a)

According to (4.5), substituting = NL,, into (4.8a)
yields: 5
IE= N2L,. (4.8b)
(4.8a) plus (4.8b) is (4.6). QED
The basic unit of length in Theorem 4ridd_emma 4.1
as well as the step length of random walkjs which

indicate the importance of Planck length.

According to SQS theory, physics quantities at different
scales have different values determined by converting factors,
which are governed by conveg rules originated from
Random Walk Theorem.

Definition 4.3: The conversion factors for general purpose
are defined as follows.
1. For bosons without mass:

N=//L;. (4.9
/ is the wavelength of the boson.
2. For particles with mass:
N=/./L,. (4.10)
/ - is the Compton wavelength of the particle:
_h. (4.11)
¢ Mc

M is the mass of that particle amdis the speed of
light in vacuum.
Conversion rules for general purpose are given as follows.
1. For length:_
IE= NL = N2L,.. (4.12)
IE, L, and L, are long path, short path, and Planck length,

respectively.
2. For time interval:

£=Nt=N%,. (4.13)
£ t, andt, are long path time interval, short path time
interval, and Planck time, respectively.
3. For energy and mass:
E=E/N=E,/N2 (4.14)
NE=M/N =M, /N2 (4.15)
£, E, and E, are long path energy, sﬁort path energy,
and Planck scale energy, respectively,. M , andM,,
are long path mass, short path mass, and Planck mass,
respectively.
Take the ratio of electrostatic force to gravitational force
between two electrons as an exaenigl show how converting
rules work.

According to Coul ombdés |
between two electrons separated by a distanés

ow,
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e? (4.16) force actually is inversely proportional to the square of the
fe = 4p @’ : ' zigzagging long patlie= N_r betweerthem. In terms of
In which, € is the electrical charge of electrog, is force mediators, photon takes the short path, while graviton

I takes the long path. According to SQS theory, this is the
permittivity of free space. mechanism of tremendous strength difference between

According to Newtono6s gr avVdelpstatich¥gralitdtishal Brced, Whidh & brigifafed !

force between two electrons separated by a distanise from random walk.

f= GM—‘*Z- (4.17) It is the first time to show that Random Walk Theorem
¢ r? and the long path versus short path as well as the conversing
In which, G is Newtonian gravitational constany_ is rules are real and useful. There are more examples along this
electron mass. line in later sections.
According to (4.16) and (4.17), the ratio of electrostatic Once the mechanism is revealed, thereneoee insights
force to gravitational force between two electrons is: to come. . _ )
f &2 (4.18) Rule4.1:El ectronds cnMisamnningrg f ac
— 'E — . .
Reie = f. 4p gGM? constant as a function of length scalén this case]
According to (4.15) and (2.1d): is the distance between two electrons) with different
M = M /N U (4.15) behaviors in two ranges.
P ' Rangel: For the length scalg2 /,
_ |2he o g = 2PNC 2.1d / Y
N RV (219 NJI)sz%:Lﬂ:const foriz/,. (4259
e P

N, is the converting factor for electrom,, is Planck mass.
Substituting (4.15) and (2.1d) into (4.18) yields:

. . s oy 2 N)=N, - =Me &1 8T for, =71 <</,

RE/G: € 1 e eM,g a 2. (4 19) e = Ng eiu min e

= = — AP _7Ne ' /e,C M é/ Lp
In (4.19), a is the fine structure constant. At electron mass

Rangell: For the Iength scalp, =71, <l </

_E =

fo 4p @GM?2  4p? 2ehc&M. i 4p°
o W& 0 e e (4.25b)

In (4.25), /o is the Compton wavelength of electron,

scale:
e2 = <l < is the lower limit of| in Rangell,
a(M,) = : (4.20 Imn = Ty <1 </oc | . .
Zeohc 13705999087 which will beexplainedn Section 16.
In which, a =1/137.03599908¢51) is cited from 2010 Explanation: The reason foN,(1 2 /) = const in Range
PDG (p.126) according to references [3] and [4]. Electron I is obvious. Otherwise, i (12 /,.) is not a constant,
converting factor is: then electron mass in macroscopic scale varies with
N, = M, =1.501197 10?3 (4.21) distance, which is obviously not true. Raffjeeeds
M, some explanation. According to Lemma 4NL=L/L,,
Substituting (4.20) and (4.2Irjto (4.19) yields: in this caseN =1/L,, (4.25b) is explained. Fig. 4.1
Re/c =4.164905 10 (4.22)

shows the variation oN_(I) , the N_(I) versusl

Re/s IS one of many hierarchy problems in physics. By profile is made of two straight lines. In RargeN (1)

applying conversion rules not only solves the hierarchy
problem but also reveals its origin and mechanism. On the ) o ) e
right side of (4.19), the first factor is electrically originated: is a straight line with slopp/ L, =1. Two straight lines

% — 184811744 10°*. (4.23) intersect af =/, . It shows a peculiar behavior of
19]

is a flat straight line with zero slopn Rangell, N_(I)

N,(I) - Mogt physics running constants vary

asymptotically toward end. This one is different. The
(4.24) straight line with slopt/ L, =1 on left suddenly stops at

| =/, and changes course to the flat straight line on

The second factoN? is mass originated:

eMﬂ

NG =gy = = (1501197 10°°) = 2253593 10°°"

Accordmg to Random Walk Theorem and Lemma 4.1,

. . ) right. At two straight | ine
converting factom, is equal to the ratio of long path over orderderivative is not continuous. The mechanism of
short path. Keep this in mind, the? ~10* factor can be such peculiar behavior will be explained in Section 16.
explained naturallyFor a pair of electron, the electrostatic There is another factaa /(4p?) in R_ . in which
force is inversely proportion to the square of the straight a =a(M) is a running constant. The variation 2fMm)

distancer (short path) between them; while the gravitational

Copyright © 2013 SciRes. JMP



1224 Z.Y.SHEN

. R N
makesR_ (1) different from NZ(]). It rounds the corner of e _ tst (5.1a)
. . ) o ¥ (%:t,) = K2y (x;t,)dl > >4
R.,c (1) versusl curve at intersecting point show in Fig. .
4.1. ' o allpaths i g,q))  allpaths ig[rzﬁL(x,#,t)dt
The R, (1) for two electrons given by (4.19) is just an K1)= § Ae" = § Ae™ : (5.1b)
example. It can be extended to other charged particles. For S e e _ _
instance, two protons separated by a distandke ratio of In which A is a constantS(x(t)) is theaction, L(x, #t) is the
electrostatic force to gravitational force is: Lagrangian,x, , X,, X and x(t) are 3dementional
Reo| = € 1 e . _aMy) NZ coordinates with simplified notations. The integral in (5.1a)
Pt 4p @GM2,,  4p® 2ghc PN 4p? P and summation in (5.1b) inclu
Noo =Mp /M (4.26) point X, to point x, .
Inwhich, m_, N, andaM__) are mass, converting Assuming the particle is a photon with visible lights
’ prot’ prot' prot. ’

T .
factor and fine structure constant at proton energy scale, wavelength of/ ~10"m, it travels with speedfrom X, to
respectively. X, separated by distante=1m. The photon traveling
through L =1m once takes timé&t =L/c° 3.3310°s. The
obvious question is: How does photon have time to travel so
= fani ma n ti mes through f@alahdxRossi
| y g 1 XZU?
‘ g vt Theorem 4.1 and Lemma 4.1 provide the answer. rlicg
| / ‘ to (4.9), the converting factor for photon with wavelength
o / ~10'm is:

. N=//L,~10%. (4.9)
According to (4.12), the phi
| 7 F=N/ ~10%/ ~10*m~1Clightyears . (5.2)

v ; The N ~10° tremendous difference between long path
wavelength/E and wave lengtll is originated from the
Random Walk Theorem. From SQS theory viewpoint, the
Aall possible pathso in (5.1)
are covered by photondés | ong
o F~10?%/ ~10*'m. It is sufficient for the photon to go
N oy through fAall possible pathso
different routes fromx, to X, .
According to (4.13), for the photon with wavelength
/ ~10'm, the long path time intervdE is much longer
Substituting data into (4.26) and ignoring the difference than its short path timeterval Dt :
betweena(M ) and a(M,) of (4.20) yields the ratio for DE= NDt ~107%2 (3.33 10°) © 3.33 10s> Dt © 3.3310°s.

Aot

Fig. 4.1 N,(1) and R, (1) versus distanck curves. (Scales are not
in proportion.)

protons: (5.3)
Resq| .. ° 1235343 10°. (4.27) Photon has sufficient time to
pro N . . . .
The conversin rulesintroduced in this seidn are subject to pat h S 0 incl .u ding many Bitd 1 ion
more verifications. Other applications of converting rules will X, - This is the explanation of SQS theory for Feynman path
be presented in later sections. integrals theory.
But there is a question. If the photoitwwavelength
Section 5: Appl_y.to Quantum Mechanics and Special / ~ 10 “m really travels through the long path
Relativity F~10%/ ~10?*'m, for a stationary observer, it only takes

time interval of Dt ° 3.3% 10°s< DE° 333 10°°s. The

question is: What is photon speed seen by a stationary
observer? If the stationary observer sees the long path, the
speed is indeed parluminal. But according to SQS theory,
the wave pattern of a particle such as photon is established
_ _ step by step with step length, during its zigzagging long
y(pl;tl) at point x, and timet, as: path journey. The short path is the folded version of the long

In this section, the converting rules introduced iot@
4 are applied to some examples in quantum mechanics and
special relativity.

According to Feynman path integrals theory [5], the state
¥ (x,:t,) at pointx, and timet, is related to the initial state

Copyright © 2013 SciRes. JMP
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path. For an ordinary photon gffolded long path is hidden result, the wave pattern becomes coarser and more random.
in its wave pattern. The stationary observer sees neither the In otherwords, the wavgarticle duality is a changing
hidden long path nor the superluminal speed. In case the scenario with energy, the particle nature is enhanced and the

photonés | ong path shows up wdvenatare ibdilded with indrelasing energy. anot her
It will be discussed later. The tremendous difference between short path and long

The explanatio or Feynmanés pat h pathiisrelated taspesidl refativity. A stetary observer sees
explain other similar quantum phenomena such as the the photon having wavelength. The photon traveling along
doubleslot experiment for a single particle and quantum its short path with a speed less thanC and very close tcC,
ent$na|emenés- ble slot entt oo bhot according to Lorentz transformation:

ake the double slots experiment for a single photon as an = =

example. Experiments havepproved that, whegn thF()a light / :/EVl' (/o). /—E=% (54)
source emits one phone at a time, the interference pattern still / 1- (v/c) 5
shows up. As mentioned previously, a photon with From SQS theory perspective,andfar e photono
wavelength/ ~10"m has its long pdt wavelength short path wavelength and long path wavelength originated

F~107%/ ~107*m and superluminal speed for vacuons (in from Random Walk Theorem. From special relativity
Section 18, vacuon is defined as a geometrical point in spacefjerspective/ versus£ is the result of Lorentz

to travel along the long path, which provide the condition to transformation. These two apparently different scenarios are
let the vacuons pass through two slits enormous times to forniwo sides of the same ioo The key concept is to recognize

the interferene pattern. Fig.5.1 shows the doubl# photon traveling along its short path with a sp&etéss than
interference pattern for a single photon. C and very close te& . It is a deviation from special
relativity. 5
- - interferance pattern bullt ane dot at a time SUbStItutlng N = /E/ / into (54) yields:
2 S Nz 1 1 __, (5.5)

J1- (v/c) N

b and g are the standard notations in special relativity. As

Wave pattern from two shits bullt step by step

#lorg the long peth of & single photon shown by (5.5), converting factdd is closely related tg
and g of special relativity.
Plate with double-slit Substituting photNedELpfromonver
(4.9) into (5.5) yields:
Wave pattern from light source emitting one T _c _ 1 ) (5.6)
photon at a time L, L.f 1- (V/C)z
Light source Solving (5. 6) Vfasafunptibnoof onds sp

Fig.5.1 The doublslit interference pattern for a single photon. frequencyf or wavelength/  yields:
— 2~
The single photonds |l ong pat hV(fBTu]i'éﬂsP/C) he wave pat(5t7%>r n

by step in the space between the plate with deslil@nd the v(/)=c - (|_ //)2 . (5.7b)
screen. The two waves come from two slits to form the L . :
Phot onds speed varying with

interferential pattern on the screen just like the regular means dispersion. (5.7) is tispersion equation of photon

doubleslit interference pattern. The single photon strikes on The speed of photon decreases with increasing frequenc
the screen at a lation according to probability determined b P g freq Y.

by the interference wave pa tﬂ}e ornslg]ag%l_s n[%tégi Plnllv?r_slal %eedso?nogops%r_]stea%h e

more photons strike on screen, the interference pattern Itis the spee limi of photon wit requency approacning

gradually shows up. The long path provides the condition for zero. This is a modification of special relativity proposed by

a single photon(”)‘erevvw'mmitseki.ltipattgQSnthe?r.yo nger. o .

possi ble because of the 1| on cgrglr}géogheé 5! nePFﬁQapllnypséulﬁt n fpgcﬁ gt

vacuonsd® superl uminal speed ras qulglchtu(rielwllthAD nex lgpatit, gs;spafjal aerio "pas

through two slits so many times. In this sense, a single photoff is well known that, wave traveling in periodic structure has

does pass through two slits. (5.7) type dispersion. Look at it the other way: Dispersion is
According to the enverting factorN =/ /L, =c/ fL,, caused by the fact that photon interacts with space. For SQS

based on the Random Wal k Th@%?y'esﬁcei.smsm Wt?f’rta ot

e dispgersion effect of visible i %tg is éxtrre%g usr%aql ¢
f and energy increas@ =c/ fL, decreases. The difference . Lo 9 y :
P i It is negligible in most cases. According to (5.7), the spéed
between long path and short path decreases accordingly. As & a photon with wavelength ~ 10 "m deviates front in the

y
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order of~10°°°. On the other hand, fag- ray with polarization, the other one
extremelyhigh energy, the dispersion effect is detectable. It polar(;zgtlontaccordmgly. Bistein called it:
a i stance. o

serves as a possible way for verification.
On May 9th, 2009NASA s F e r miRayGpaoem a
Telescope recorded @-ray burst from source GRB090510

[6,7, 8]. The observed data are given as follows.

SQS theory does not support nottocality. For a pair of
entangled photons, SQS theory provides the following
understanding and explanation.

1. There is a real physical link between entangled photons.

Low enegy g-ray: energyg, =13 10°eV =1.6023 10 *°J,
wavelength /, =1.243 10 *°m.
High energyg-ray: energye, =3.13 10°eV = 4.9673 10°J ,
wavelength/, =3.9992 10 *'m.
Distance tog'-ray source:L, =7.33 10°ly =6.906% 16°°*m
Observed time delay (after CBM trigg for the high energy
g-ray: Dty =0.82%.

According to (5.7b), the SQS theoretical value for time
delay is:

o <18h m A LyL- (Lo /1 f -1 (LI, L%L,,g_%igzg. (5.8)
S\TZ N oW, C\/l (L11,) \/1 (L) Zg7: ¢lizy
The approximationisdue tQ// < 4,L,//,< 4.

Substituting observed data and= L into (5.8) yields

Dr,, © Lo L § %Lig u 1.881° 10 s (5.92)
ZCg Q/
Substituting observed data and- Ll% =NL, =(/ /L)L, into
(5.8) yields
2 N
o al, 0% L,é, L.g . (5.9b)
Dt;, —eN %8 N%_E Eé/ﬁz 7, H =0.047s

E is the Iong pathof,, N, =/,/L, andN, =/,/L, are
converting factors for', and/,, respectively. The

dispersion equation corresponding to (5.9b) according to
some other theories is

They are linked by the long path. In case of entanglement,
the long path shows up from hiding with energy
extracting from entangled photons.

. The transmission of information and interaction between

two entangled photons does not occur instantaneously,
instead|t takes time. Even though the time interval is
extremely short, but it is not zero. For ordinary photons,
the I ong path is folded to
stationary observer only sees the short path with photon
speed ofv © ¢ given by (5.7a). Foa pair of entangled
photons, the long path shows up serving as the link. A
stationary observer now sees the long path and
superluminal speed. The speed of signal transmitting
along the long pathdiween two entangled photons is

E: Ny © NCZ;SC> x- (5.12)
e-pu

For visible light with wavelengtii ~10"m, according to
(5.12),¥° Nc~10?%c. This is why territorial
entanglement experimenters found that the interaction
seems instantaneous. Actually it is not. The interaction
between entangled photons is carried by a signal
transmitting alone the long path with superluminal speed
of (5.12). Reently, Salart et al report their testing results:
the speed exceeds’c [9]. Indeed, it is superluminal.
In the entanglement system, two entangled photons and
the link connecting them have the same wavelength to
keep the system coherent.

Entanglement provigs a rare opportunity to peep at the
long path. It is worthwhile to take a close look.
, . According to (4.6) of Lemma 4.1 based on the Random
)=c|1- (L//) =cy1- (/e n=T n=2. (511 \ay Theorem, the relations of photon wavelengthiong

In Wh'Ch7 n=1is for (5.10) andn = 2 is for (5.7). Path wavelengthE, converting factoN and Planck length
Superficially, the observed data seem to favor the result of,  5q-

(5.9b) andn =1 for (5.11). Actually it is not true. After _
extersive analysis, the authors of [6, 7,8 concl uded: né /,_ NLp, N=//Lp, (5.13a)
even our most conservative limit greatly reduces the F=N/ =N2L, =/2/L,. (5.13b)
parameter space fer=1modes . € makes s uch Tiehetatonsigives by (5.13) serve as the guideline to
highly implausible (models witm >1 are not significantly deal with photons entanglement.
constrained by our resul ts) Postalation5.1:For a pair of entangled photons, the

The observation data from GRB090510 neither confirm entanglement process must satisfy energy conservation
nor reject dispersion equation (5.7). In fact, for the distance law and (5.13) relations. Under these conditions, a pair
of L, ~7.33 1C°ly , to verify (5.7) diedly requires the high of entangled phot opchdngesr i gi

to/>/, and the original long path Wavelengfgl

changes tof> £ according to the following formulas:
Quantum mechanics supports Fonality. For a pair of

L=2N,.,/ (5.14a)
entangled photons separated by an extremely long distance,
their quantum states keep coher(ie—rH2 Nive s ad’/e one [ﬂ%léb()onés

v(f)=cJ1- (Lo //) =c1- (fL./c)- (5.10)
(5. 7) and (5.10) can be expressed as one equation

energyg -ray burst with energy level arouri, ~10%V,
which is a very rare event.
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N=//L 5.14c o= g a5
V= (5140) a=tlo ot ls A8 (5.17)
F=N/ =N2L, =/2/L,. (5.14d) 2o- 1 204- 1 &2

Explanation: The distance between two entangled photons is |t shows that, the distanee between two entangled

gn. thT]i l(i)r':rljehrafsc’)rw;;;:)ﬁ'f’diorre]?:t;[(r)ickrrer ?or::gdtgr%?ion photons increases with increasing wavelengtht the

: . : wavelength/ = , the distanced - © . It seems no
two tracks isL = 2d. According to SQS theory, S gt/ =2/, _ e
photonds geometrical model limitgtionforg| Busthaiis npthe s3se. Recause anotbes p
length of 2L, . In the entanglement system, two requirement is involved: The link as an integrated part of
entangled photons and the link connecting them share a entanglement system must have the same wavelength of

common | oop. Trhokstruclurelsé s d o e |pré)tons. Otherwise, thererie coherency. In this
neessary to close the loop =/ /L, is converting case,/ =2/, corresponds tgy =%hf0' A half
factor for photons with wavelength, N, =d// is the (1-1/2=1/2) of each photonds en
number of wavelengths in one track. Conservation of to build the link. Accordi ng¢
energy requires total energy for entanglement system model is a closed loop with loop length B, , which
kept constant: corresponds to two wavelengths and two long path
2hc_2hc Ny 2hc, (5.15a) wavelengths inside the photon to build its wave pattern.
loo 1 N+Ny [ The half energy extracted from two entangled photons is
1.1, 1 1 (5.15b) only sufficient to provide two wavelengths and two long
/o 1 1+NI/N,, / path wavelengths for the link. Under such circumstance,
In which, h is Planck constant. The term on (5.15a) left the only way to build the link ith infinite length is to
side is the energy of two photons with original infinitively elongate the long path wavelength as well as
wavelength/,. On (5.15a) right side, the first teiimthe the wavelength in the link, which make them very

di fferent from two entangl e
violating coherency requirement. So the entanglement
the second term is the energy extracted from two photons  distanced does have its limit. In fact, only one case

energy of two photons with elongated wavelength/ ,

to build the link. Substitutingy,, and N from (5.14) into satisfies both requirements: energy conservation and
(5.15b) yields the formula to determine the elongated quantum coherency. The unique casd is E
wavelength/ : (5.16) According to (5.16)d = £ yields
/L=1+ 1/2 1 1/E : / =15/, = (1+%)/0 :g/o corresponding tq,; =§hfo‘
0 1+ 1+— . A
Lod " Athird (1- 2/3=1/3) of each photonbs
A 16-digit numerical calculation is used to solve (5.16) extracted out to build the link. The total energy is just
for / as a function off for /; =1mm=10"°m. The results right to make the original two wavelengths and two long
are listed in Table 5.1. path wavelengths in each photon becoming three
. wavelengths and three long path wavelengths for the
Table 5.1: Entangled Photons Wavelength (d) as a Function entangled syste, in which two are kept for each photon
of d for /,=10°m itself and one extracted out to build one track with length
Wavelength change ratio | Long path wavelength | ' d = E. In this way, both requirements are satisfied and
. SEAS. (m) = self-consistent. Hence, there is a maximum distagce

6. 13716164 x 107

between two photons to keep entangled, which is
determined by (5.17) withy =§,O =15/,

_el-1y _E 470 838 £ &, 10, _,onf
Nl A P 55 L o S
Whend >d,,, ., the link breaks down and two entangled
photons are automatically @®herent even without any

external interference. The data foy = 103m are listed

.(5.18)

1
1
1
i
1
11
1
1
1

The data listed ifable 5.1 show some interesting in the bottom row of Table 5.1.
features. 2. Energy balance: At the maximum distancel =d, .,
1. Maximum entanglement distance:Solve (5.16) ford : 1

/17, :1+§ :g corresponds t@¢ _ %hfo. It indicates
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e/hergy i s

build the link. Because the douktieck link extracts Lo Ld_Ty
energy from tow photonsy; - 2 yh, =§hf , the link I, 2+/f
3 L.d d

has the same
acts like another photon with the some energy and the

ener gyThelihkk eachptp hda t—oﬁtﬂesblu@sﬂlﬁlé gy

same wavelength of each entangled photon. In other elog _1+1_2 (5.21)
words, at the maximum entanglement distance g8/ Hd £ 2+1 3

d =d,_, . the entanglement system is seemingly made In terms of frequency, the blue shift is:

of three photons, in which two are entangled réatpns ef, rzc _e/e8 _3 —15- (5.22)

and the third one makes the link to connect them. It
serves as evidence that, the link is a physics substance
with energy. At shorter distanag < d,, , the extracted

energy gradually increases to build the link and to push
the link for expansion. At disteee beyond maximum
distance,d >d,, , the entanglement system breaks

automatically, because it lacks sufficient energy to
maintain the over expanded link. In this way, both

§tl.e .0, 2
If the decoherent location is at the close vicinity of one
photon, this one does not gain energy to change its

wavelength and shows no blue shift. The other one gets

all energy of the link and has the maximumaodderent
blue shift to the wavelength' | shater than the original

wavelength/ ;. According to energy balance of (5.15):

. e > e . hc _hc N« 2hc _ hc 2hc
requirements are satisfied and everything is consistent. R —T+WT = ﬁ
The key is to recognize the lopgth serving as the 0 link g+ S/
physics link for entanglement. & Ledy

3. Entanglement red shift: The wavelengtly (d) increases or 3
with increasing distancd . The red shift is caused by the L :1+L2: Lpzd
fact that, a portion of the entangled photons energy is ! 1+L/d 1+ L/d

extracted out to build the physicaHi It is the energy
conservation law in action. According to (5.16), the red
shift continuously increases with increasing distance. The

For photon at distancé from decoherent location, its
wavelength is shorted to /*;

maximum red shifted wavelength dt = d,, is 1+ /2 1+E
/0 =1+ )/ =15/ (5.19) Poo  Led 7 d (5.23)

=@1+>)/ =15/,. . — = =—=

e 2 0 0 / 3+ I 3+LE

The entanglement red shift happens gradually. For a pair Led d

of photons separated by distance much shorter than the
maximum distance, the tiny red shift is very difficult to
detect. As listed in Table 5.1, for a pair of photons with
wavelength/ =10 *m at distanced =10°m, the

relative red shift is only- 10 '°. For entangled photons
with visible light wavelengty ~10 “m , the red shift is

many orders of magnitude less tharl0 *°. This is why
entangl ement experi
found the red shift effect yet. But it dat there.

Otherwise, the physics link energy has nowhere to come
from.

. De-coherent blue shift: When a pair of entangled

photons is deoherent, the outcomes depend on the de
coherence location. If the location is right at the middle

ments wi

For decoherence at locations betweéh2 and d, the

blue shift for the far away one is between the two values

given by (5.20) and (5.23). At the maximum
entanglement distanag¢=d __, = [, according to (5.23),
the maximum blue shift in terms of frequency is:

Foma _€/ 8 _3+1_ (5.24)
f é/ﬁ e 1+1

te .h
distanced =d,,, from the decoherence location. For de

coherence at locations betwedil2 andd , the blue

extr%f‘zé)ed

F
_ s thédiuk %ﬂed fdqfehc ot hetphdiod ¥t fhé O t

shift is between the two values given by (5.22) and (5.24).

The decoherent blue shift happens suddenly with a large
frequency increase, which is relatively easy to detect, but

(o]

d/2, the physics links broken evenly and each photon
gets back equal share of the link energy to resume original
wavelength corresponding to a blue shift. According to
(5.16), thetwode oher ent photonos
shortened from' to /, </ causing the blue shift.

the problem is the uncertainty of-deherent timing.

The above analyses show that, entangled photons are
connected by a physics link, @ractions and information
Wwetweenlthem g transrhitfed with superluminal speed
¥=Nv° Nc=(//L,)c> . Itis much faster thao but

not infinite. From SQS theory standpoint, the physics link
and the nosinfinite superluminal speed serve as the
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foundation for locality. After &) Einstein was rightNo choice is much harder for physicists to swallow. Therefore,
spooky action at a distance. the superluminal speed is indeed inevitable. Besides, the
Conclusion 5.1:Entanglement has limited distance. The superluminal speed introduced in this section is within
distance between entangled particles cannot be infinitelyspecial relativity frameworkThe key concept is that, the long
long. path and the superluminal speed are hidden, they only show

Proof: Conclusion 5.1 is not based on Postulation 5.1. Itis  up in very special cases such as entanglement.
based on basic principle. Consider the opposite. If a pair  The converting factor seemingly has two different
of entangled particles is separated by infinite distance, meanings: One is from random walk; the other is from

the physics link between them must have nonzero Lorentz transformation. Actually, they are duality. Such
energy density, energy per unitedéim Then the total duality is common in physics. One well known example is
energy of the link equals to infinity. That is impossible, waveparticle duality. The mechanism of the randealk-

the oppoge must be true. QED Lorentz duality is not clear, which is a topic for further work;

Explanation: According to Conclusion 5.1, the maximum and so it the mechanism of thewegparticle duality. In fact,
entanglement distancd, , given by (5.18) serves only  the long path concept digs into the mechanism of wave
particle duality down to a de

asanupper limit Whether a pair of entangled photons )
movement builds the waygattern step by step.

can be separated up ¢ or not, it also depends on

other factors. For entangled photons with very long Section 6: Electron
wavelength, their quantum has very low energy. As the
link stretched very long, the energy densitgdmaes

lower than the vacuum quantum noise. The link could
be broken causing dmherence with distance shorter

Define theDS-function DS(X)Z%{[S(X)- 1- [i- s(os- x2S

than the maximum distanag,__ . The other factor is DS(x) :%gé Pl 4 3 geliosn S 1. (6.1)
external interferences causing-doherence, which is = = A u
well known and understood. According toits definition, DS(x) is symmetrical with
According to S@ theory, photons travel along the short  respect tox =0.25 in region [0,0_5]:
path with speed oW © C with dispersion given by (5.7); the DS(0.5- x) — DS(x); 0¢x¢05. (6.2)

signals between entangled photons transmit along the long
path with superluminal speele= Nv° Nc of (5.12). These

are the conclusions derived from eerting rules intoduced DS(x+0.5)= D(x)- (6.3)
in Secton 4. The key concept is the long path, which is Fig. 6.1 showsDS(x) versusX curve in region[0,0.25].
defined by (4.12) based the converting factor and originated : : : ; : :
from the Random Walk Theorem. If the existence of long The ot.her part in regio[0.250.5] is the mirror image of this
path is confirmed, so are these conclusions as well asits ~ Part with respect tx=0.25.
foundation.

If p h ot o n-@ath islcomfitnged, the neliocality of
guantum mechanics must be abandoned. Moreover, long path
is based on converting rule. If it is confirmed meaning photon
does have dispersion. Special relativity should been revised
as well.

The dispergin equation of (5.7) is néhe final version. In
Section 25a generalized dispersion equations will be
introduced, in which the Planck length in (5.7) is replaced by
longer characteristic lengths. It makes easier for experimental
verifications.

In this sction, special relativity is revised. For most .
practical cases, the revisio 0 0025 0.05 0.075 0.1 0.125 0.15 0.175 0.2 0.225 0.25 vacu
extremely small, but its impact are huge such as the X
introduction of superluminal speeg= Nve Ne=(/ /L, )c> - - - -
l's it inevitable? Letabriedofitace FI% %138()() VgrsauTXicutrvillr:] regll%rig’opz%' ri ment ¢
by Salart et al [9] proved that, the speed of signal transmittingDefinition 6.1: Define theDS-equation as a member of tBe
between two entangled photons exceeds 1Q00&aves us equation family:
only two choices: One is to introduce Riorfinite 182 .o @
superluminal speed as we did in this section; the other is to DYX)==gg e”* ¥ + g ek oy 1=0-(6.4)
accepfispooky action at a distanceo. “®bwviouslry, tthe second

DS(x) satisfies the periodic condition:

DS(X)x10"6

|

8
6
4
2
0
2
4
6
8
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In region|0,0.5], DS(x) =0 has two rootsx, = 0.125, (6.7). In reality, the resonant condition in Planck scale closed

x,= 0.375. According to (3.1 the path length of loop should be:

- . ) L=m/,;m=21230 . (6.12)
probability transportation fronX; to X, via complex#- / =/ IN=L (6.13)
plane is: polel TP '

| = 2(x )<1)L ~ 05L (6.5) N is the converting factor for that particle, = L, is

. =2(x, - > =05L,. . ) i .

. : . defined as the Planck wavelength. The nurmber (6.12) is

In (6.5), L, appears athe unit length hidden in (3.1.2The related to the spin of particle. F%r electron=1 (6.12
reason for the factor 2 in (6.5) has been explained corresponds to spih/2. In general, the spin of a particle

mathematically in Section 3. Physically, according to the equals torh/ 2. Oddm corresponds to fermions, and even

spinor theory proposed by Pauli, glectron as @iwe_ . mecorresponds to bosons.is the first numerical parameter
fermion has two components, which move in the zigzagging introduced by SQS theor

path call ed ﬁzitterbewegungoEpe SS9 'r&?yééfe[rn?ioﬂ]itstra'
. . , jectory has two
According to (3.1% the loop length corresponding to path types of internal cyclic movements, one contributes to its spin

length for x, and x, is: and the other one does not. In (6.12), the loop with length
L, =2, =L,. (6.6) L =/, is the main loop celled loep and the other loop is

DS(x) =0 means that the probabilities compensation loop-2. The dual lop structure of electron corresponds to

between excess and deficit is exact. The oscillation between two components. The dual loop structure is not only for

x,= 0.125 and x,= 0.375 does not decay, which corresponds electron but also for other Dirac type fermions, whigt be

to a stable fermion. Electron is the only free standing stable discussed In later seohs. .

elementary fermion, which neither decays nor oscillates with The basic paranters for electron are listed loev.

other particles. It is the most probable candidate for this Mass:

particle. M, =9.1093821645) 3 10 *’kg = 0.51099891QA3IMeV /¢’
Assuming the resonant cdtidn for the lowest excitation (6.14)
in a closed loop with loop length, is: Compton wavelength:
L=, =h 6.7) / .« =h/(Mc) = 242631022 10 **m. (6.15)
e” ' T e ' Converting factor:
In which, NF and /. are the mass and Compton wavelength N, =M, /M, =1501197 10**. (6.16)
of the particle, respectively. Substing (6.6) into (6.7) and ~ LOOP parameters:
solving for the mass of this particle yield: % =0125, x, =0.375,,=05, L, =1. (6.17)
NF= -1 1367498 10 7kg (6.8) At X, =0.125, x, =0375, S(x)- 1=1- S(x,). the
LeC probability compensation is exact corresponding to electron

It is recognized thatff = M, is the Planck mass. According asa stable particle. At other locations, the probability
to 2010 PDG data. the mass of electron is: compensation is not exact corresponding to unstable particles.
i Electron is unique. Its mass servers as basic ued fo

= 3 3k Q. 6.9
. M639'109382164310 kg (6:9) calculating other fermionds m
NF is ~107° time heavier tharM,, which is one of the determine(x, - x,) for fermion with massawv is:
hierarchy problems in physics. It can be resolved by applying AX - %) _ A% %) 4%, - x) _M.. (6.18)
conversion rule. According to (4.10), the converting factor [4(%, - x)]. 1 2 M
for electron is: The reason for (6.18) is that, loop lendth 4(x, - x,) is
N, = Tec = h (6.10) inversely proportional to mass.
L, M.LgcC According to (6.18), thealues ofx, and X, of the
The mass of (6.8) after conversion is: fermion with massM are:
NE_ h/(L.c) - aAM., §
- M -M. (6.11) —0oe. XX _ e 8M. G (6.19a)
N, h/(M,Lc) ° %7025 7o =02 0
The particle is identified as electron. Of cause, this is a X, =0.5- X, (6.19b)
trivial case, but it serves as thasic reference for nontrivial Along thex-axis, according to (2.19) and (2.20), the
cases given later. region between two special points and x, is:

. . . 3.,
 The reason for miscalculating the mass wit0” times 1, 1_[024998715623026450.250012887269735F.
discrepancy is mistakenly using Compton wavelenfthin (6.20)
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Inside region[x_, x, | , both S(x;) <1 and S(x,) <1,
probability transportation for unitarity does not make sense.
Rule 6.1:The special pointx, sets a mass upper limit

for standalone fermions:

M _0125 M, =4.9732343%eV/c’-
0.25- x,

A fermion with mass heavier thapmMax cannot stand
alone. It must associate with an a&imion as
companion to form a boson state.

Rule 6.2:The x, and x, inside region[xc,xd] belong to
gauge bosons with spis.

Rule 6.3:The region[- x,x,] belongs to scalar bosons with

Max

(6.21)

Max —

spin 0.Point x' _ is defined as:
X', =0.25- x, =0.25- 0.249987156230264%

=1.28437269785° 10°°
(6.22)
The meaning and the effectiveness of these rules will be
given in latersections.
This section serves as the introduction of electron for SQ
theory. It will be followed by later sections in much more
details.

Section 7:DS-Function on k-Plane as Particles Spectrum

In Section 6, th@S(x) as a function ok is defined as:

ez e . 2 @
DS(X):%(?a e—p(x-x) + a e-p(x'-0.5+><) L:]' 1 (61)
4= = %= = u

Taking Fourier transformation to convedS(x) into
DS, (k) on complex-plane yields:

DS, (k)zi ws(x)elkXdX:é ﬁe% é e—p(J-x)2 +e-p(j-o.5+x)2]_ lHelkXdX
o caf = a y
Kaa Q
=—e»y 3 % +e'0"%%]5- g(k).
4p ii= =[ ]y
(7.2)

Summation indexX; in (6.1) is replaced by indejxin (7.1)
for simplicity. In (7.1),k is the wavenumber on complek-
plane. Normalizé with respect to2p as:

k=k/(2p). (7.2)
In terms ofk, the DS (k) function (7.1) becomes:
DS, (k) _ ie'pkz Ie é a2k | e-izp(j-o.s)k]l.’.' ) d(k).
w =
(7.3)

DS, (k) and DS, (k) are theDSfunctions on the complek
plane andk -plane, respectively. Becauseand X in (6.1
are normalized with respect to Planck lengthas numbers.
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In the Fourier transformation procesé and xk are also

numbers, sk andk are normalized with respect gL, .

Definition 7.1: The real park, and imaginary park of k
are related to particleds

MM (7.4)

k=k +ik =i

M
M and M, are the real mass and the imaginary mass of
the particle, respectivelyM i s
as the basic mass unit.

Explanation: Definition 7.1 is based on the concept tHet,
plane serves as the spectrum of particles. According to

+i

e

el ectronos

(7.4), pamMtard itsldecaydsiméneses s
M=kM,, (7.5a)
= e (7.5b)

ck

1
In which, M and/ . are the mass and Compton

wavelength of electron, respectively.

Formula (7.5a) is derived froneal part of (7.4). Formula
7.5b) is derived from imaginary part of (7.4) as:
k~:& - /eCMiC — /eCEi — /eChfi :/LC

"M, h hc hc ct
E, andf are imaginary part of energy and frequency of the
particle, respectively.
Numerical calculations obS, (k) found the following
results.

%

(7.6)

1,|DS.(k=1) =0, k=1 is aroot of DS, (k) = 0. According
to (7.5a) and (7.5b):
M=M, t- &. (7.7)
DS, (k) =0 at k =1 corresponds to electron as a
fermion.
2, IpS.(k=0)- =, k=0isapole ofpsg (k). According
to (7.5a) and (7.5b):
M=0,t- o, (7.8)
\Di(k = o) - o, k=0 corresponds to photon as a boson.

Rule 7.1:1n general, the local minimum ¢bS, (k)
corresponds to a fermion, while the local maximum of
DS, (k) corresponds to a boson. At thedbeinimum
or local maximum ofps, (k) k with real value

corresponds to a stable partickewith complex value
corresponds to an unstable particle.

Explanation: Rule 7.1 is the generalization of
\Dsk(k :1} =0 for electron as a fermion and

\D&(k :OX - o for photon as a boson.

Consider the factox;lle’pkz in (7.3):
0

JMP
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L ogme 2L pteier 2 1 kg dmk (7.9) E=MM=kr' (7.12)
4p 4p 4p N
In (7.9), fork. >4 andk < 4, L grlé-) 21022, which For |Ds, (k)| serving as spectrum, the numipeor
4p truncation in (7.12) must be integer, if thgparameter in

drastically suppresses the magnitudes of local minimum and (7.12) is not an integer, multiplication is taken to convert it
local maximum oﬂD&(k)\ and makes numerical calculation into an integer for theuncation in (7.11).

e . : In (7.12),n andp are the second and third numerical
difficult. In (7.3), the d -function d(k) does not contribute parameters introduced after the first onendfitroduced in

exceptfork=0. Let 6s di s e g4yahd t h Section & Fooa particle, the set of three numerical

drop thed(k) term to define the simplified version of parametersn, n, p plays important roles for particles models
) ard parameters, which will be explained in lagectiors.
Di(k) as. As examples, (7.11) is used to calculate the parameters of
2 [iog ol muon and taon. The results of-@it numerical calculation
DS, (k) = a [elzpJk +e @l O'S)k]' (710)  are listed in Table 7.1. In Which,?he reason for taking the
=" values of numeril parameters, n, p will be given in later
In terms of thek value at local minimum or local sections.

, the error caused by simplification is

maximum Of‘Di(k) Table 7.1: The Calculated Parameters of Muon and Taon
evaluated in Appendix 3, which is negligible in most cases. | Name of particie Muca Tacg

The simplified DS, (k) of (7.10) is taken for technical T s :
reasons. It does not mean ignoring the importance of the .

factor & ** /(4p) and the termd(k) in the original DS, (k) s, (k] T P

of (7.3). In fact, the factoe ™ /(4p) serves as the
suppression factor for the origirak (k) of (7.3). The ‘ ,
008 = 00000058

suppression factor plays an important role in Section 15 for = 158810 1742 x10

unifications. In addition, as the suppression factor value * The .i‘gt'ed‘ki’ value corresponds to particle

dgc_reases to extremely I(_)W level, thagnitudes of the local ** The relative discrepancy of mass is adted with the medium value of

minimums and local maximums are suppressed too much and 2010PDG data.

no longer distinguishable from the background noise. This

scenario may relate to the early universe with extremely high

temperatures. The terai(k) in the originabs (k) of (7.3) minimums and local maximums depend on the valug of

comes rom t he ubd tl'm(“x)i of (§.1).tne 1 m rA\NhICh mgst bg given beforehand. In other words, Q|ffenent
) ) B values give different mass values for different particles.

Section 9,DS, (k) is extended based on the extension of the  Fortunatelythen value of a particle can be determined by

d(k) term. Then the extended version is Fourier transformedo t her means . F aisseleated fromaseeof q u

. . prime numbers and it is tightly correlated to strong
back tq the gompleﬁ plane,.a num_ber of new things show interactions. It can be determined within a narrow range and
up, which will be discussed in Section 9

ticl i ith fermi ‘ in many cases uniquely. The d&tavill be given in later
\D@(k)\ serves as particles spectrum with fermions ai sections.

local minimum and bosons at ILooka& the spectrum frammanothd? perspetigel(kp 0 s ma

and decay time can b.e ctlalcu.l?ted framk +ik according 504411y provides a dynamic spectrum for all particles. As the
to (7.5). The summation |ndgm (7.10) must be truncated at value ofn-parameter increases, the locations of local
integern. The rules fotruncation are: maximums and minimums change accordingly corresponding

For the truncateggi(k)‘ of (7.11), the locations of local

(n-1)/ i i i i
For oddn: DSk(k) - '3 [eiz“* +e‘i“'°'5)‘*] ’ (7.11a) to different particles. It is conceivable that, for the full range
(w2 of n-parameter|ps (k) serves as the spectrum of all
ni2p . . elementary particles. Whether it includesnposite particles
: = A |g2ik 4 oriti-05mk J Mo ; . :
For evem D%(k) - a [eI e ] ' or not, which is an interesting open issue.
. Iz (2D Using 16digit numerical calculations found that, for a
or pg (k)= 'a][eiszk + e'i(j‘°-5)f’k] : (7.11b)  given value ofk, such as = 2067692307692077 for muon,
j=-ni2 there are a series of local minimums located at different

The numerical parametarassigned to particles is from the

mass ratio: values ofk, . Table 7.2 showsventy thre K, valuesfor

muonover a narrow range from =3.68348 10 '° to

Copyright © 2013 SciRes. JMP
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k =3.68387 10 *°. There are 6 local minimums

corresponding to 6 possible decay times.
Table 7.3 showggi(k)‘ profile as a function ok over a

broad range of alone =2067692307693077 line.

* Possible ?ec)zv times ps_(‘q“ Notes 1|
3.68348 %107 19052000511 1587 x 107 |
368349 x10°F | 2197182 x10°" 1.99517210965912 « 10°7 | localmmn_ |
3.68353x107" 1.90517303942842 « 107" |
3.68357 %107 19051960683 5681 « 107" |
368338 x107 | 2.107120 x10* 1.9951518104056 <10~ | localmsn |
3 68360 107" 1.99520338799526 <1071 |
3683611077 19951794301 9693 x 10" |
3.68362 x107* 1.90515730132801 x10°*

368364 x10°F 1.99511304359522 « 10°H
3.68365%10°" | 2197087 x10°" 199510572281382 10" | local mm
368366 107" 1.90513517246078 1079
368367 x10°° 1.90512410288313 < 10° |
368369 107 | 2.197063 » 10 1.9951094704733 x10°% | localenin |
368375 %1077 o 19951 PECE
368376 x10°* 1.00513150030203 = 107" |
3.68377 1077 1.9951094704733 x 10" |
368378 «10°7 1,99506521242083 =10°" |
368380 x10°% | 2106008 x 107" 1.00503042634126 x 107" | local mm. |
3.68381x10°" 1 99506155540554 = 10°2 |
368382 107 1.99510581353914 « 10 i
3.683835 %107 1.90512704260845 x 107" |
3.68384 107 | 2106074 x 10" 1.9030047490051 1 x 10" | localmen |
3 68387 x10°" 1.90510206380570 x 107 |

* The parametem, n, p and K, are the same as those listed in Table 7.1.

Table 7.3 \D&(k)\ over Broad Range for Muon*

%, values Decay times (5) 105, (%) Dase tine valnes | Regions
o [ = 3168050872575 % 10°1 | Region-1:
| 1x10° | 80933 x10° 212680350972575 % 10°% | Thebasalng of
110 80933 %10 31268030972 575 %10 | |PS.(#)] ia flatin tbes
<102 | §0933 3 1268030972575 210-" | eRen
1210 | 80933 %10 2 1268050672575 %10
1102 | 80933 <10~ 21268050972 575 %10
1x30" | 8.0933 %107 2.12672631175312 x10°" | Reghon-2:
1x10 80933 x10" Thabase et of
P T T 3 1] |DS, () s i che
1x10°7 | 80933107 2.08081707910007 » 10" | obalmmimum
| 3683739 <1077 | 2197034 107 ** | 1.9951094704733 « 107" ."z".'\):m,xmmue
1x30°% | 80033 10" 1774 0 x "
[ 1%10°° | 80933 <10" 2.16317641738313 x10° " | Reglon-3:
(12102 TR0033 <107 | 3.73754270925124 » 10-% | Thebase e of
[1x10" 8O0 % 10 T OLI6753260 0745 %107 | 1P5.(4)| ncyeases
[1x10°% | 50933107 3.92017701690788 x 107 _| "ihnesily coutane
(1107 80033 wi0-" 3 3092196320018 10~ | WP O S|« 29
[1x10% [ 80033107 30311009981 1939 <10~
1x10" | 80933 x107"
1210~ 80033« 10" 3
f1x10° | 80933x10°" 3 6310693985 9304 » 10
(1x10- | 8.0933x10" 30313001194 2916 <10~
{1x10° | 80933 x10-" 4.01392578404715 % 10
1x10 | 809335107 2.07636142123463 < 10
| Ix107 | 8093310 4. 14040048334403 105 | |05, ()| base o
10000000 | B0933 10" | 7O3I4THI526856 » 10™ | increasesrapndly
* The parameters, n, pand i are the same as those listed in Table 7.1.
%2010PDG | i sted mno(AWE034h@00002)8 10fs

As shown in Table 7.3 muolg values fromk =0 to
k =1 divided into three regions. In Regidn(oa:;ﬁ <1o'13) ,
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average values db§ (k)| as base line keep constant: . In

Region2 (1018.3;& ¢1014), DS, (K)| base line is in the global

minimum region. Regio2
decay actiities. In which,k =3.68373% 10*° corresponds to

mera P.197084f 16 °s orf Range3

muonos
(Lot <k ¢1),

s t

he effective

Dg(k)\ base line increases monotonically.

Table 7.4 listed some samples of local minimums
distribution at 11 locations, which are used to estimate the
average value of the separatlmgtween two adjacent local

minimums.

Table 7.4: Samples of Local Minimums of“:)s< (k)\ for Muon at
k. =2067692307693077 *

Startng & value Ending & value Numsber of | Separation of 2 adjacent %
&, ¥ ocAl Mg | A% = (4, =&, )/11=1)
100 1110 107 <265 %10~ 1 252 %107
§x107 + 7x107% | Sx1070 <317 =10 | 11 31x10°%7
107 +2x107 107 +395x 107 11 393%107
510" < 4d5x107 | 1 418x10
[T i KL 385%10"
Sx107” «425%10 | 11 4051077

10°

2510

Sx107 420107

107" + 305 x10

]

T 17 il BT G Rl 1
07" +18x10° 107" + 543x10° 1 5251077
10 < 52100 107 + 36310 11 328x10°%
107" -3 x10° 107 <482 <107 11 440 %10
Average value of Ak T = 3009105 +1641x107

-1.389x10°%

* The parameterm, n, pand k, are the same as those listed in Table 7.1.

A distinctive feature of these theoretical results is that,

along ak, = const straight line,

DS, (k)| has a series of local

minimums corresponding to a series of possible decay times
for a particle such as muon. Does it make sense? From the
theoretical viewpoint, it doeg\ccording to the first
fundamental postulation, SQS is a statistic theory in the first
place. A series ofbs, (k)| local minimums corresponding to

a serious of possible decay times should be expected. On the

pract.i

cal

S i

de,

mu o n 6 wluame a n

¢t =2.197034 10°s is for large numbers of muons as a
group. For an individual muon, is the statistical average
value of many possible decay times, it by no means must
decay exactly at =7 .
As shown in Table 7.4, the 121 local minimums are taken

as samples frork =12 10'® to k =12 10*? with 10*'as

variation step. It shows that, local minimums behavior
randomly. The average separation between two adjacent
minimums is calculated from these samples as

Dk =3.909 10 %

+164F 10 \which roughly kept constant

-1.38910%°

over a broad region. These data is used to estimate the tota
number of local minimums in Regighbetweerk , =13 10*®

andk , =13 10** as:

JMP
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N = k,- k. p— (7.13) the probability for muon decay ij(j = a,b,c,d) subregion,
Dk ' muonés mean | ife is roughly e
o d
Region?2 with decay time front =8.0933 10 ’s to _a LNt

of=—J*7 "~ -183810°s. (7.15)
t=80933%10°si s the effective region of aﬂq\njﬁs decay
activity. There areéN = 2.558% 10° local minimums in this The value off © T | - 83 7y ¢ A
region, each one corresponds to a possible decay time. The € value o " s o 0 0 mu onos me
locations of local minimums determine the values of possible ¢ = 2.197034 10°s, which is in the ballpark. Since only the
decay times. Besides Regi@nthere are local minimums in  activity in Regior2 is counted, the 16.3% discrepancy is

Regionl and in part of Regio8, which will be discased understandable. The ballpark agreement shows that, the
later. spectrum does contain thidormation of mean lifetime in the
By counting all local minimums gbs, (k)| in principle, muono6s cas<isthaefecierggion. n
) ) The rough estimation is based on the assumption that,
the the'oretlcal mean lite qf muon can be.calculatled by Region2 is the effective region
extensive number crunching. But it requires a taylor made  The effects of other two regions are not taken int@at
progr am. I'n the meanti me, |Wﬁicﬁﬁeedtj@t#i0%tio@ rough esti mate.
According to (7.5b),he separatiort of two adjacent The local minimums are not restricted in Regiyrthey
possible decay times and c o exteedsdioRegichflogmkdm®mt ) ~107. Mecdrdingd e n s
(number of possible decays per unit tinb) are: to (7.14b), the decay time densibN is proportional tok?,
Dt = é/ecgz ! DK, (7.14a) in Regionrl, DN value decreases rapidly asvalue
gkc k’c decreasing. Fanstance, theyy value at the boundary of
2 Regionl and Regiof?, k =10*2, is roughly less than
DN=t=_KC (71ap) O gIorE. ks o
Dt /. .Dk 10" of the DN value at the center of Regi@where
In the k, domain, the local minimums have roughly even mMmuonds mean |ife is close by.

decays in Regios with extremely low probability.
Prediction 7.1: The probability of muon decay time longer

thant =8.0933 10°s corresponding ta =13 10 is

distribution as shown in Table 7.4. In the time domain,
because of the inverse relatiop~ 1/k? of (7.14a), the

local minimum of|ps, (k)| in thek domain corresponds to

-7 o
the temporal resmse as the local maximum in the time less thari0" of the probability of muon decay at

domain. As shown by (7.14a), the local maximums in time t° ¢ =2197034 10°s corresponding t& ° 36843 10°°.

domain are unevenly distributed caused by#iefactor in Explanation: According (7.14b) DN is proportional tok? .

denominator ofDt . The ratio of decay probabilities gt =13 10'*® and at
The effective Regiof2 is divided into four sulbegions: k © 3.6843 10 *® is estimated as:

Region2a:10*® ¢ k <10'7 with center atk, =53 10 *°;
Region2b: 10" ¢ k <10 *® with center atk, =53 10'7;
Region2c: 10 *° ¢ k, <10 *> with center atk, =53 10 *°;
Region2d: 10*° ¢ k ¢ 10 ** with center ak =53 10".
The values ok, t, Dt, DN andtDN at center of each

subregions calculated according to (7.14) and Table 7.4 are
listed in Table 7.5.

e 1310"° &
3.6843 105
For Regionl with k <13 10*®, the ratio of decay

=736810°<10’. (7.16)

possibilities is much less thai868 102, which can be
estimated the same way. So the rough estimation of
t ° t disregarding Regiot is justified.

The local minimums are also extended in Regianith

Table 7.5:Parameters in the Center of Four SubRegions rapidly increasing density. However, it does not mean that
[ Sub-region | Region-2a Region-2b | Regwa-dc | Region-2d muon decays more frequently in Regi®nin fact, muon
| —— o S O decays rarely in Regie, which needs explanatidps, (k)|
s) 1619107 1.619x10°
(a7 135310 3112107 serves as spectrum with fermion at local minimum. In the
(AN 1 9o4x10" | 739x10° | 7627x10°F | spectrum, the tendency for muon as a fermion to reach
ceud 2 15130 1196x10" | 128x10" minimum value of DS (k)| actually is in two senses, locally
The values at the center of each-sefion are treatedas and gl obally. The for mer was
the average values for that stdgion. TakeNj /é_‘j{aNj as consider the latter. In Regit1 and Regiof2, as shown in

Table 7.3, the base line P'-[’Sk(k)\ is almost flat with minor

Copyright © 2013 SciRes. JMP
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variations. The vast numbers of local minimums with

This is an important check point to verify that, the rough

different densities compete for the possible decay time. The estimation of mean life based on the global minimum concept

base line ofDs, (k)| increases monotonically in Regidnand

the bottom values of local minimums increase with it. In most\DSK(k)‘

part of Regior3, the bottom values of local minimums are
higher than the base line level in Regiband Regio?. The
turning point is probably at the vicinity & =13 10*°

corresponding ta =8.0933 10®s. Muons hae very low
probability for decay times shorter tham 8.0933 10°°s
despite the fact that the values@N are many orders of
magnitudes larger than those in RegibrThe abrupt drop of
decay probability in Regiof is caused by the local
minimums disqualified in thelgbal sense, because their
bottom values are higher than the base line in Regjiand
Region2. So the rough estimation éf° t disregarding
Region3 for muon is also justified.

Moreover, according to (7.14a), the tineparationDt is
proportional to the inverse aé?. In Region3, ask,

increasespDt decreases rapidly. At certain point, the
extremely crowded local minimums in time domain are
overlapped and no longer distinguishable. In fact, they
disappear by submerging inthe background noise.

Prediction 7.2: Muon has zero probability to decay at times

shorter thart, =23 10 "%s.

Explanation: The disappearance of local minimums in
Region3 happens at the point that, separatiin

becomes shorter than the width of the response in time

domain for muon. At that point, individual response in

ti me domain is no longer

is caused by weak interaction mediated by gauge boson

w’ or z° with mean lifetime of;,, , =23 10%s. The

muonos
me d i

decaying
atorsdé6 decay,

process
whi ch

of individual response in time domain. The criterion is

DX ¢z, ,- According to (7.5b) and (7.14a), the,, for
cDt

muon is:
:/ec\/ :\//ecu
c \/..Dk | cDk
(7.17)

/
In which Dk, =3.9093 10'2° is the medium average

= lec

ck;
value cited from Table 7.4.
As anot her

min

/.t
¢\/ eCWZ 0 20753 10 %"
cDk

m
r

for muon is correct. It also increases the credibility of
serving as particles spectrum with information of

decay times and in someawrelated to mean life. But nuon

and electron are just two examples, which are by no means
sufficient to draw a conclusion. The real correlation between

DS(kjas spectrum and part.i

issue. More works along this line are needed.
As illustrated in thisection DS (k) as a member of the

S-equation family has rich physics meanings. In general,

cl

e o

\Ds((k)\ serving as particle mass spectrum is conditional. It

subjects to a prior knowledge of numerical parameters. Even
though, it does provide useful information. More importantly,

DS, (k) serves as the base for an extended version, which

reveals more physics sigriéince. Details will be given in
later sections.

Table 7.6 ‘D& (k)‘ over Broad Range for Electron atk, =1
with m= 2 n=1, p=1

[0S, (#)] base line values

%, values Notes

o0onas)

0 b Region-1: The global
: minimom region:

Thebaseline |05, (4 =0 1=

reatnicted by the senstivity
of 16-digt numenical
calculation Actually the real
ITIUITIIN 15 |_’2-.,°_ '..|- 0 at

% =0 and wcreases wah

ncrzasme

Region-3:

«10°" | Thebaseline of |5 (
80 x10°= | mcreases wath neady
constamt slop of

0367 <107 | P (=3

=)

80033 %10

S0033«107

3.\|H\.|| o
L0033 1|3'-:

10

The baseline of |05, (¥

| approachesto |

KIIHI)H

0.99995999999597)
80033x10-% |1

l
I
1
1
I
1
l
1
1
1
1
ALA
1
1x
1%
|
1
1x
1=
1
1
I
1
!
1x1 E0033x10°°
1

broad range is sown in Table 7.6. The reason for taking such DS, (k) serving as particles spectrum on the comjiigiane.

values of numerical parametersn, p for electron will be
given in later sections.

The distinctive |Dg¢ prafilees
over broad range are the disappearance of Rejand
Regionl becoming global minimum region with only one
local minimum Of\DSk(O)\ =0 at k =0 corresponding to

t =@ . Itis consistent with the fact that electron is stable

Copyright © 2013 SciRes.
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More details of muon ani@on will be given in later sections.

Secti®dh & EléctréhM8res Model and Trajectories

As mentioned in Section 6, electron has-taop
structure. Loogl is the primary loop with loop length .
Loop-2 perpendicular to locft is the secondary loop with

JMP
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e x [@g(Rr)| peofile avdr e ¢ t 1 O ¢ section, muon and taon are used as examples for
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loop lengthL, . Loop-2 center rotates around lodp x,=0.125, and x,= 0.375. (8.5)
circumference to forms a torus surface. According to SQS  Substituting (8.5) into (8.4) and solving fgr(X) yields:

theory, all Dirac type fermi0%6(1@0.1@59-—"3%‘}7@2994@0%379/35!59@3.6@” tor
Torus is a genus topological manifold with one center hole p(x,= 0.375 = 2.86459249884391< - (8.6h)

and four tiny holesh,, h,, h,, h , corresponding to four
. : W' w _ . _ p(x) andp(x,) serve as the messengers to transfer
branch points on Riemann surfaces described in Section 3. information fromS-equation to torus modeb(x,) >
To begin with, torus as a topological manifold has neither . ke P
definitive shape nor determined dimensions. The four tiny ~ Corresponds to negative curvature on the inner half of torus;
holesh,, h, , h,, h, without fixed location can move and p(x,) <p corresponds to positive curvature on the outer

half of torus.

aroundon torus surface. To represent a particle such as The distance bet wegewhichisvo | o

electron, the torus model must have definitive shape and the radius of loogl.. For electron, loofl circumference

determined dimensions, and the location of four tiny holes . ' s

must be fixed as well. To determine these geometrical equals to one Planck wavelengtl)= /, =L, =1, which

parameters, additional informatimneeded, which comes ~ corresponds t@ =L, /2p =1/2p. For convenience,lfed s s e't

from SQS theory first principle. d =1 as the reference length for other lengths on the torus
Fig.8.1 shows the torus serving as electron model. There models, and consider its real value later.

are three circles oxy cross section shown in Fig. 8.1a. The

two solid line circles represent the inner and outer edges of )

torus, and the dedashed line circle represents leband the e

trace of rotating looj2 center. In Fig. 8.1b, the right and left g

circles shown torus twargss sections are cut from li@®G

and lineO,H onx-y plane, respectively.

According to SQS theory, a set of three numerical v U = "
parameteran, n, pis assigned to each fermion defined as: ' s T =2
n_L, (8.12) iVl
pP_M, (8.1b) 1 A& T RE[ W ' >N
n Me | \ - ~d A v
In which, M and v _ are the mass of the fermion and s === 74
electron, respectively.
For electron, its originah, n, p parameters are selected as:
m=2,n=1, p=1. (8.2) =
Substituting (8.2) into (8.1) yields: ;
L_1 (8.3a) =
I-l 2 - X A3 )
ML (8.3b) B s i e =
M, 1 /] ‘ ‘ / .
The torus surface is divided into two halves as shownin 4 ¢ A oz e {4 i K
Fig.8.1b. The outer half has positive curvature and the inner bR o = 3
half has negative curvature. Accordinggequation of ‘ /# S \ S
(3.20), unitarity requires: e : s
\ - o Terr] ol
S(X)' 1=a er®ir . 1=0- (84) Fig.8.1 Electron torus model: (&) cross section; (b) Right is cross
j=-N

= section along liney g, left is cross section along lirgy .
In (8.4), the original summation inde¥% is replaced by

j for simplicity. The lower and upper summation limits are
truncated atj = ° N for numerical calculation. A sufficient

large N is selected forS(x)— 1 to converge. As discussed

in Section 6, the two points on reg| -axis of Fig.3.4 The two dimensions of torus as electron model are
determined asl =1, a, =0.5. The next step is to fix the

According to (8.3a) and =1, the radius of looy2 for
electron is determined as:

Y PR (8.7)
=2d=-d=05
=197

representing electron are:
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locations for four tiny holes, , h, ,h,, h , shown in Fig. 2 M+T2A cosalPat
3.5b 1 ’ rbA TR ) o (8.12a)
In fact, the electron torus model is shared with its-anti NZ%"\/( T +p( Fa
particle, the positron. For the four tiny holés, h, ,h,, h ., A _ R Vi&sn b co , b=a. (8.12b)
A, 2p31

two of them belong to electron and the other two belong to

positron. The values gi(x,) and p(x,) determine the

locations of two characteristic poin# , B for electron. on circles with radiud. and radiusa, , respectively. The
p(x,) = 2.86459249884391< p of (8.6b) corresponds to  |ocations of pointsB, and pointD are determined by the

the torus outer half with positive curvature like a sphere. On following simultaneous equations:

the O,G cross section at the right of Fig 8.1b, the location of (R- A)2 +a’- R®=0, R=d- a,=1-a,, (8.13a)

A, and A are the amplitudes of saddle sinusoidal variation

point A, at x = X,,z=Z, with origin at cross section center 2. . AR AR & _ _
o, is dzeterminedzb)p(x:) according to the following Zﬁ%é +zb1§ _1=0 B =8, b, =a,.  (8.13b)
formulas: Equation (8.13a) represents a circle with radRisentered
Fi\/(a2 sint)’ + (b, cost)*dt P b, =a,, (8.83) at o, . The location of poinD at x=-(R- A),y=-a,
27, " (%) =0 2 with origin atQ, is determined. Equation (8.13b) represents
cosx, = X2 (8.8b) the circle with radiusa, centered aty, on theO,H cross
% section in Fig.8.1b. The location of poiBf{ at

aX,8 47,8 = 8.8 = =, with origi o i

%28 +%28 S1=0 B =2, (8.8¢c) x=(a,- A),y=Db with origin at0, is determined.

Ch2 =~ ¢ _+ _ _ IntheoH cross section in Fig. 8.1b, the three inner
As shown in Fig. 8.1b, poinA, and t wo | oop Sar?gleé:af, rblt &roistriangle B,DO', and anglef, are

0,, O, form a triangleA,0,0,. The three inner anglgs.,, determined by:
f,.q, oftriangle A,O,0, are determined by: tanb, = b, , (8.14a)
tanx, :%, v, =180 x,, (8.9a) a,- A
2 by
tang, =% (8.14b)
tanf, = . fzx ' (8.9b) 9 A
: a, =180- b, - g, (8.14c)
Q,=X,-7,. (8.9¢) b 8 14d
Onx-y plane shown by Fig. 8.1a, the location of paint tanf, = R+ A (8.14d)
at x = X;,y =Y, with origin at O, is determined by angle On thex-y plane shown by Fig. 8.1a, The three inner
f , from p(x,) according to following formulas: anglesa,, b,, g, of triangke DEO', and anglef are
determined by:
d+a)/s P _y, (8.10a) y a
(d+a,)sinf,  p(x,) tanx, == g, =180- x,, (8.15a)
XZ+YZ=(d+a,)’. (8.10b) a
The three inner anglgs,, f.,q, of triangle GO0, are tanb, = a+ A (8.15b)
determined by: y a,=x- by» (8.15c)
= 3 s =180*- x,, 8.11a
s =5 a” % (6.112) tanf, = -4 . (8.15d)
3 R- A
tanf, = Ys (8.11b) According to the torus model and two characteristic points
3 A, B determined byy(x,) and p(x,) from theS-equation,
G =X-F5 - (8.11c) electron parameters calculated with the above formulas are

p(x,) =3.87710292420037> p of (8.6a) corresponds to  listed in Table 8.1.
the inner half of torus with negative curvature like a saddle In Table 8.1, notice that:

surface with sinusoidal variation. The parameters of saddle X=1f= 42.24442009, (8.162)
surface are determined () according to following q, =x;f,=f,- f,=2845987086, (8.16b)
formulas: fo=b, = 55.257547, (8.16¢)
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f, = b, =29.88107155.
Let 6s consider
the center of loof2 between linedD,G and lineO,A, as

(8.16d)

shown in Fig.8.1b, which serves as the initial phase angles of

cyclic movements along loep. f, is the angle at the center

of loop-1 between the-axis and lin®,G onx-y cross
section shown in Fig.8.1a, which serves as the initial phase
angles of cyclianovements along loep. x,= f, means that

the two cycic movements around loepand loopl are
synchronized in phase.
differences off, - £, and x,- 7, both equal to

g,= 28.45987086, which is close to the Weinberg angje, .

This is the first hit that, the characteristic points such as
point A and the trianglea,0,0, have something to do with

particleds interaction para

(8.1

t gis theergle atn gcsapa&g Ittoh r

Z.Y.SHEN

and he triangles associated with them. In this way, the torus

model efined clgara teristic points and triangles is
pg;ser]lt Ilap rameters of electron. The details

will be given later.

For the standard model, particle is represented by a. point

A point carries no information except its location. That is

why twenty some parameters are handpicked and put in for

standard model. For SQS theory, parameters are derived from

the first principle and represented by geometrical model. In

which, two messegersp(x,) , p(x,). the characteristic

points and triangles play pivotal roles.

6 brhe tarus whadedl prdvides a duveal surfaceht@ sugpdrtane e
trajectory of electronds inte
movement includes three types: (1) cyclic movement along
loop-1; (2) cyclic movement along loep; (3) sinusoidal

oscillation along trajectory. Fig. 8.2a and Fig. 8.2b show the
projections of edypand andx-apase, t r a
respectvelys Ox-y(plane sheven)in Fig.8.2p, tHe®p 1 6 d ) i

that, the some types of synchronizations as (8.16a) and (8.1613jectory is for eleiton, and the bottom trajectory is for

hold between angle§, and b, as vell as betweerf, and
b, in the inner half of torus shown by Fig.8.1a and Fig.8.1b
on left side.

Table 8.1:Parameters for Electron Torus Model*

Electron
Model: Torus
Symnbol- &, Mass: 0 510998910M4e)” —
Original &, = &, = 28 45987086

"ne
me=l

Original ntamerical parameters

el p=|

Reduced numerscal parameters** n=i/2, p=1/2

da=l a.=05 b =05

Torus mner-half (neganve curvature) Torus outer-halfl (posstive curvanure)

x, =0.125, 5(x; )= 387710202 = 0375, 7{x,) = 28645025

Rad-a.=03

A, « 052332098, 4« 0.21505573

Traangle 5. 00" on | Triangle DEQ', on Triangle 4.0.0. 08 | Traangle GO0, on

O,H cross sechaon T-1 CTQsS sechon Q.G cross section T-§ CTOss section

5=041086101 | a,= 041086101 X.=03701418 | X;= 11104241
Z, =0.33614736 ¥ =1.00844207
& = 28 45987086" 228

@, = 623712265 | @, = 3245015495

& =41.506

B, =55257547" | A =29.88107155 | @ = 1378454923 | @ = 42.24442009'
| = 623712265° -117.6287735° W 137055579917 | v, = 96.24904766°
A = 2988107155 | &4 = 552575477 £ 42 243420097 s 8375095234

* All data are from 1&digit numerical calculations, only-@git after the
decimal point is presented.

** The reduced numerical parameters are the original numerical parametel
divided bym.

These types of synchronizations are interpreted as the
geometrical foundation of e
conclusion drawn from el ect

The torus model represents electron, it must have all
electron parameters expressed in geometrical terms. This is
the job a model supposed to do. But the torus has only two
geometrical parameteld and @, to determine its shape and

size, which are by no means sufficient to represent all
parametersp(x;) and p(x,) come to help. They serve as

the messengers to transfer information fi&exuation to
torus model to define the locations of characteristic points

Copyright © 2013 SciRes.

positron. Because these two trajectories are symmetrical, to
explain the one for electron is sufficient to understand the
other.

e
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Fig. 8.2 Electron and positron trajectories on torus model: (a)
Projection ornx-y plane; (b) Projection ox-z plane.
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. . with opposite diretions: anticlockwise for electron and
The trajectory is a closed loop. It can start anywhere on : i
gloclbwhsecf%r positron.

the loop as long as it come In"eSsénce t%ﬁpe ugtihnodgtgrmirt\ert]hg vallue0 ? % '
at trajectory starting at poin on torus outer half bottom ' q o,

surface represented by the shaskied curve shown in Fig. and"?(XZ) from x, an.d Xp1 P(X;) andp(x,) determine the
8.2a. It passes through the torus outer edge and goes to the l0cation of characteristic points and B on torus model;
upper surface shown by solid curve. It passes the top center POINtSA, B and two geodesics between them define a
line getting into the inner half and reaches pdnbn torus trajectory on torus surface; _Rotatlng pomtsand B d_efmes
inner half top surface to complete its firstfjourney. The circle-A and circleB along with a set of discrete trajectories
second half journey starts from poiBt. At the torus inner on torus model.

edge, it goes back to the bottom surface shown by dashed The sinusoidal ospillation along traje(_:tory p:_;\th Is
curve. It passes through the bottom center line and comes ~ 'ePresented by a terim two ad hoc equations. Fig. 8.3 shows

Let

back to pointA to complete a full cycle. The trajectory two orthogonal differential vectorgd/ anda’, dg:
repeatsts journey again and again. Tke plane projection rdj _yd*-aj (8.19a)
of the trajectory is shown in Fig. 8.2b. a,dg  a,

The trajectory shown in Fig.8.2 is a rough sketch. Its
exact shape is determined by two geodesics on the torus
surface. One from poinA to point B ; the othefrom point
B back to pointA to close the trajectory loop. The ’
characteristic pointg\ and B not only carry the parameters

information to define the triangles but also serve as the
terminals for the two geodesics to form the trajectory.

r =d+a',cosg. (8.199

Notice that, inFig.8.1 and Fig. 8.2a, the three poiAtso,, PP : ‘ Vel
B are not aligned. The difference between two ang|esnd ok — 2
f,is: \ g ",T | : B
Df =f, - f,=55257547- 42.2444200" =130131269%- (8.17) \ ; / >

D7 is the angle deviated frod80"* representing a perfect
alignment of three pointé,, o , B. It is important to point

out that, A and B are not fixed points. Instead, they define
two circles, circleA and circleB, with radiusp,A andoB,

Fig. 8.3 Differential vectors on torus model.

Theoscillation on trajectory is represented by a sinusoidal
term:

respectively. The trajectory may start at a point on ciécle Vo 8.20a
halfway through a point at circl® and comes back to poiAt al,sina 4. o (8.20a)
The trajectory is legitimate as long as it kept the same angle a=2P_oAp@ng._ 2%\'%%8- (8.20b)
of T AQ,B: moognweMm= ¢Mezgh =
i AOB =180~ Df = 16698687308 (8. 18) In which, M and y_ are the mass of the particle and
B = -Df = ) .

There are many trajectories on torus surface with the sam&€Ctron, respectively. For electroq /m, = p/n=1.
anglel AO,B given by (8.18), all of them contain the same  L,/L, =n/m=1/2 and a =1, (8.20a) becomes:

information carried byp(x,) and p(x,) . These trajectories a',sin@@ §=a’,sin(@). (8.20c)
spread over torus entire surface. As shown in later sections, As shown by (8.20), the sinusoidal oscillation term
trajectories are discrete in nature and the number of a,sin@gyis related to mass, it

g:!gg:g::: :)snctc()) ?Stsaglﬁ%avgzIcztfgrr?vzrfztn?; d;gg;toen Adding the mass term of (8.20c) to the numerator on right
) -Atag ' side of (8.19a) yields:

represented by a trajectory. As time passing by, it jumps to _

otrr:er trajectoriyes. Tr{e sce);\ario is dyﬁamic gng stoJchaF;tic. rg _yd°-a; +asing,

Physically, jumping trajectories on the same torus surface 2

corresponds to emitting and absorbing a virtual photon by theor rd; =|,/d?- a2 +a, sinq] dg . (8.21b)

electron. L - . According to Fig. 8.3 and(21b), the combined differential
For thex-y projection shown in Fig. 8.2a, the trajectory on vector length is:

the bottom for positron goes through two characteristic points 5

A and B' with anticlockwise direction. As shown in di =@, dg)’ +(rd/ =\/a'§+[vd2 - a3 +a'23i”‘7] dg- (8:22)

Fig.8.2b, thex-z projections of two trajectories are coincided Take the integral of (8.22) from 0 @p :

(8.21a)

a',dg a

Copyright © 2013 SciRes. JMP
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w.o ~ B ratio L, /L, =n/m unchanged, because it is related to
L= | - 12 d2_ 12 0 d . (823) 2
!)-pl On/a2+[ & +a2$|n(q>] 7 interactions.
According to (8.21b) and (8.19b), the differential angle along According to Definition8.2, the modification factors of
the/ -direction is: electron are calculated as:
o = Jd?- aZ +a,sing dg= Jd?- aZ+a,sing dg- (8.24) fa =% =0.98363423484430’ (8.303)
r d+a', cosqg b
Take the integral ot/ from 0 to2p : f, = b; =1.0162329208951- (8.300)
j = 2%1/ _Zyd?- a'gl *a,sing dg’ (8.25) After thef-modification, the geometricalapameters are
0 o d+a,cosg changed accordingly. The rules are to keep the initial phase
Definition 8.1: Define the Angle Tilt AT) equation and the angles unchanged as the originals:
Phase SyndRS equation as: X=Xy, (8.314a)
1. AT-equation . e o=ty (8.31b)
1 L/, ; - ; .26a
2o | a§+[w/d2-a§+azsmq] dq-zlz=0 ( ) b= b, (8.31c)
2. PSequation: f'o=1,. (8.31d)
1 %,/d?- a? +a',sing . (8.26b) The other geometrical parameters of the modified torus
o o d9-1=0 i :
2p,' d+a,cosg model change accordingly. The rules are: (1) To keep the
In (8.26a), the facta2 in the denominator of second term initial phase angles given by (8.31) unchanged; (2) The torus
comes from Section 3: cross section becomes elliptical wigh, andb', given by

S Y T S P (3.13 (8.27) and (8.29b), respéaly. The rest is from geometry.
lcos¢J)| ~ |cos 120Y)| The modified pointA, and triangleA, 0,0, related
J =°120"is the separation angle of three lines on the angles are determined by:

complex plane shown in Fig.3.2. y',=180"- x',=180"- x,, (8.32a)
_ For d =1, solving the two equations of (8.26) far, oo Lo Ga= Xy (8.32b)
yields: 24+ X,
a', =0.4918171173221¢. (8.27) L , (8.32¢)
AT andPSare two independent equations with one X'o= Jwa,f +@o,Far(e,)
unknown @', . Both equations are satisfied simultaneously Z',= X', tanx’, . (8.32d)
with the same solutioa’, = 0.4918171173221¢. It indicates The modified poinic' and triangleG'0,0, related angles
that they are self consistent and mean something. are determined by:
a.2<.a2 means that, the torus original cwcylar cross tany, = Y,  y',=180- X, (8.33a)
section is distorted. To keep loop lengths ratjpL, =n/m X';-d
unchanged, the original cross section parameggrsand Fa=F qy=x4-1, (8.33b)
b, =a, must be changed accordingly, which raalkhe torus X' = d+a, | (8.33¢)
cross section elliptical. ° i+tarf(r,)
Definition 8.2: The Modification FactorsMF) of thef- Y. = X' tanf".. (8.33d)
modification are defined as: ST S o
a, (8.28a) The modified point8', at x = x',,y =2z, with origin at
fa Ta, 0, and triangleB', D'0', related angles are determined by:
f = b, (8.28D) tang, = .le _, (8.34a)
bz a’,- X'y
For electrona, =0.5, b, =0.5, &', =0.4918171173221F, b= b, a,=180"- b'- ¢, (8.34b)
and b, is determined by: tanf', = Zan . (8.34c)
2 2 (8.29a) d- X
f/(@,)?sing) +(b',)* cos'(t)dt = fj/aZ sin? (t) +b? cos* (t)dt’ ' . 1 , (8.34d)
0 0 1=
b, = 0.5081164600975. (8.29b) Ja,y + @,y tar(b,)
Explanation: In essence, themodification is introduced to Z' =X tanb';. (8.34e)
satisfy (8.26) and to keep logplengthL, unchanged The modified pointD' at x=- x',,y=-Y', with origin at

as shown by (8.29a). It is important to keep loop length O, and triangleD' E'O', related angles are determined by:

Copyright © 2013 SciRes. JMP
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Y' 1% d d d 1
tanb'y,= —2—, (8.35a) Ajazefd?- az[dg- S =0 =1- = =0’
° d- X' 2pd 0 2| 94" 2pd r}iq 2a, 2a,
' =05d=05=4a,, b _0_5_ ; f,o=1,=1. (8.37
tanx’, = Yo  §,=180"- X'y, (8.35Db) 2 % S b > (8.37)
R- X, f, = f, =1 means nd-modification. It clearly shows that the
a',=x,-b'y, (8.35c) effect off-modification is caused by the added mass term of
fo=f (8.350) a', sing, which represents the mass effect.
o To ' In the standardnodel, particle acquires mass through
X, =R (8.35e) symmetry broken. Likewise, in SQS theory, the mass term of
1+tarf(f'y) a', sing breaks the 3old symmetry withJ =120" on the
Y', = X', tanf',. (8.35f) complex plane. This analogue plus the simultaneous
The modified data for electron are listed in Table 8.2. In satlsfac'uoln of two independent equations with the same
which the effective parameters affenodification are solutiona’, give some legitimacy t&T-equation andPS
mar ked with 6 sign. equation despite their ad hoc nature.
Table 8.2:Modified Parameters for Electron Torus Model L.? t .0 s loo k a_t the geometriceé
= - — modification. As shown irBection3, the angle separates
tron (Modified as Effective) K .
Modet Tons three lines on complex plane is:
\v:nt;oi' fass: 0310968 Charge: ¢ _ @ —120" - (3.8d)
Original mumerical p;’m"‘" m=2n=1p=1 Thef-mod|f|cat|on cages the angle having a slight tilt from
Redoced mumerical parameters®*: m=1_ n=1/2. p=12 .
Modification factor- £, =0.98363423. f,=1.01623292 JoJ:
R "i & 000 J, =U. 582 =d. Js - .:.— -‘ é é m
Orgnsl: a,=05.3 cos380"- arctarf® d : %
o - e cosS'_ ¢ € %2 = os3634230844315= f,
S _h."‘ |1;th;:5va; cosJ cos(20Y
e (8.38a)
a [q2 aQ
e J'=180"- arcta u9:11946008555022“’ (8.38b)
InangleG'00. m ® a o)
x-yCross Secton ¢ LT
oo L1675 DJ =J - J'=0.53991444988" (8.38¢)
T _:=1_oJ->-u, DJ is the tilting angle deviated fromt =120". It
» indicates that, original/ =120" 3-fold symmetry is slightly
& =4L8L66TY broken by tilting angleDJ for electron having mass.
¢ =41.24442009 After f-modification,AT-equation andPS-equation are
: L | vy =53 54B1I51E satisfied simultaneously. It indicates that, the two cyclic
G =3006827T | §,=5525747 | 2,=4224402009° | £,-84.03908482 movements of two loops and the sinusoidal oscillation along
* All data are from 16&digit numerical calculations, only-digit after the the trajectory are synchronized perfectly for electron as a
decimal point is presented. stable particle.
** The reduced numerical parameters are the original numerical parameters Numerical calculations found thaT-equation of (8.26a)
divided bym. ’ '

has only one roo&’, given by (8.27) with ther, value given

by (8.30a). On the other harfdlSequation of (8.26b) has a
series of roots. Start fronfi, = 0.98363423484430:, varying

its value with10 *° steps calculate the values &(ff,) as a

After modification, despite the change of
q\ =q',=28.4794848" from original 4 =g, = 28.4598708"

as shown in Table 8.2, three out of four synchronizations still
hold with one slightlyoff:

X',= F'y = 42.24442009, (8.362) function of f_:

q,=X,-f',=F,-f',= 2847948454, (8.36b) F(1)= 1% d2 a’ +a,sing q

f'y=b', =55257547, (8.36¢) 2p 0 d +a', cosg

f',=3006432177° b',=3044799569. (8-36d) a,=f,3,=05f,. (8.39)
It indicates thatlectron stability is persistent and robust. A sample of numerical calculated results are listed in

To understand the meaningfaiodification, in theAT- Table 8.3.

equation, | et @sSiggeOtoteleits mas s |Ih mblen&s,[df:f- fo] =0 means phase precisely
effect, (8.26a) and (8.28) become: synchronized, anfd 7= f - £,], 0 means off sync. The
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results of Table 8.3 ar e i ntnethepwors, elattroa tsajedtohies are dyramieand r on 6 s
model is dynamic and stochastic in nature. It changes its stochastic in nature, which spread li#teuds around the
loop-2 tilting angle constantly corresponding to differemnt torus surfaces. The term fAel e

f, anda’,, b', values representing different torus surfaces. describe electron6s behavior
. guantum mechanics wave function. Here the clouds appear in

E'e“ronos trajectory Changgéeep%r%%?\ﬁ/h‘?cﬁs’hcﬂﬂ'dMotbeaéhﬁ)rlsé' ng a

changes discretely, so does the trajectory, which means that A shown in Fig3.4 of Section 3, the loop on the
trajectories are quantized. At a given time, electron is
represented by a trajectory arorus surface. As time

passing by, it jumps to other trajectories on another torus
surface. It is a stochastic scenario of jumping trajectories on
different torus surfaces. Physically, it corresponds to ,
interactions such as emitting and absorbing aqrhaois consistency of the theory. o

mentioned previously, jumping trajectories on the same torus N Table 8.3, the step of  variations and step ok,
surface corresponds to emitting and absorbing a virtual and b, variations are in the order @0 *° to 10*° Planck
photon by electron.

complex plane connecting, and x, has many different

paths with the same loop length. That scenario is consistent
with the different trajectories with the same length on
different torus surfaces and different locationshiows the

length corresponding th0 > to 10 °° meters. The step of
Table 8.3: SomeRootsoquuatuon(826b) torus surface variationsp-is e
[? = f. = fo]x10" [w-» al<10"* | [& = £ - £,]x107 | [68= p- g ]x 107 2 tilts, the electroné6s traje
= : to the other. In fact, this dynamic picture is expected from
quantum theory. The three types of movementfectron
described in this sdoh all are deterministic in nature.
Without trajectory jumping, the deterministic movements are
contradictory to the uncertainty principle. Moreover, the
Gaussian Probability Postulation of SQS theory is stochastic
in the first place. The trajectory jumping is ultimately
originated from the Gaussian padlity assigned to discrete
points in space. Thgy /=7 - £,] fluctuating data listed in
Table 8.3 is an indication of the stochastic nature of SQS
theory, even though tHeS-equation of (8.26b) is not derived
I BRI S from the first principle.
=% R Fig 8.4 shows the right sid# Fig. 8.1b in details. Points
: B3R! A,F ,0,define a right triangleaAFO, , which contains two
_;;N o7~ et 207, = F(1 = 09B363ZAOT03. : additiorm_l righ_t.trianglesAFK and FK_OZ' The triangl_e
AFO, is identified as the GlasheWeinbergSalam triangle,
As shown in Table 8.3?Sequation has 23 roots in region - G\ystriangle for short. In the =>=1 unit system, the sides

d,=0- 5310" corresponding root density of: of GWStriangle are related to electroweak coupling
23 parameters:
D=—°"_=46310° (8.40)
5310 FK=e,AF =¢,FO, =g ,A0,= Jg? g7 . (8.42)

The root densityp roughly kept constant in the effective
region [fa,1]. For orders of magnitude estimation, the total

number of roots foPSequation in regioi_ 1] is:

e,andg, g' are electric charge and two weak coupling
constants, respectively. The following formulas are from

geometry:

N'=DF,| . ,° D =(1- 0.9836° (4.6° 10°)=7.544° 10° (8.418) sing, == 9 (8.43a)

Since he root density is roughly the sami theother 9 Jg*+g?
effective reglon[L1+ @a- fa)] , the total number of roots for cosqq, = E‘ (8.43h)
PSequation in regiof(1- f )1+ (- f,)]is: g

Combining (8.43a) and (8.43b) yields:
N =2Df,) ., .3 D=1509 10" (8.41b) 9( ) (e )y

As mentioned previously, there is a set of discrete sing,, cosq, = T (8.44)
trajectories on the same surface of a torus surface. Now on Vg t+g
top of it, there is another set of discrete trajectories on Formula (8.44) is used extensively in latectiors as the
N = 7.5443 10%different torus surfaces causedfby criterion to construct thenodel for other fermions.
modifications. At a given time, the real trajectory is the one According to 1&digit numerical calculation, the original

randomly chosen from these two sets of discrete trajectories.and effective Weinberg angles of electron are:

Copyright © 2013 SciRes. JMP
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Original: g, =g, =28.459870841138 , (8.45a) andb', derived fromPSequation as discussed earlier. After
Effective: q,,,, = ¢', = 28.47948437808" . (8.45b) all, there are enormoumimbers of torus surfaces provided by

n(8.46) for trajectory to jump on. This argument gives more
credit to the ad hoRSequation.

Moreover, the torus with four tiny holes shown in Fig.
8.5a is topologically equivalent to a pair of trousers with a
largehole in their waistband shown in Fig. 8.5b. The four
tiny holes on torus with their edge extended outwards form

| four tubes as the four ports. According to [11], if the loops
around trousers shrink to points, the trousers with four ports
degenerate to a Feman diagram with one closed loop and
four branch lines shown in Fig. 8.5c. Feynman diagram is
correlated to interactions. Therefore, the triangles such as
GWsStriangle defined by characteristic points carry
interactions information are natural.

One of SQS theory final goals is that, all parameters of a
elementary particle should be derived from its model. To
identify theGWStriangle with Weinberg angle in the torus
model is a step toward the final goal. Some other
characteristic triangles wible introduced in later sections.

Fig. 8.4 GlashowVeinbergSalam triangle.

Fr om Ei n fietfeld théos/ viawpadint, everything
including all elementary particles and interactions are
originated from geometry. For SQS theahg model plays
that role. Torus as a gentigopological manifold has one
center hole, its shape and size are arbitrary to begin with. In
order for the torus model to represent a particle with its
parameters, additional steps must be taken. Take elexdron
an example. As the first step, the shape and dimensions of

. . Fig.8 . 5 T ith f ti h
torus are determined by logbto loopl length ratio of 9 (a) or vs Wi our ' Y

extended into four tubes; (c) Degenerated into a Feynman

L,/L,=n/m=1/2 and L, =2pod . The second step is to fix diagram with one loop.
the Iocations_o_f_characteristic poin@sandB on torus In summary, electronds tor us
surface by utilizing the curvature information carried by 1. Loop lengths ratig, /, =n/m=1/2 and masses ratio

p(x,) and p(x,) from theS-equation. In this way, the

triangles such as tf@WStriangle are determined and the .
parameters are determined as well. The process shows numerical parametersn=2, n=1, p=1.
mathematics at work. The mathatics at work viewpoint 2. The3di mensi onal GausssS,ah pr
will be enhanced further in later sections.

Recall in Section 3, the four tiny holeés, h, , h,. h,

M /M, = p/n=1/1 are determing by a set of three

plus @ are identified as four branch points on the
Riemann surface, which are topologically equivalent

served as four branch pointsd, w, »w? on the Riemann to four tiny holes on torus.
surface. Moreover, the way Penrose built the torus is to glue a 3. The four tiny holes on torus correspond to
pair of slits ortwo sheets of Riemann surface together [2]. In characteristic point@\, Band A', B'. Their locations
fact, there are infinite sheets of Riemann surface are fixed according to the information carried by
correspading to a general form of (3.23 p(x,) and p(x,), which are the solutions of the 1
e e o el W oes = EF 0208 dimensiona-equation.

z2=5,=¢€ P Z=W= S.=¢€ $ZEW =S, =€ ’ In the three bases, No.2 and No.3 are origithdrom

n=0°1°2°3®. (8.46) SQS theory first fundamental postulation, the Gaussian
These sheets can be combined into pairs to build many Probability Postulation. No.1 is a set of three numerical
genusl torus surfaces, which serve as the topological base oparameters. It is related to the second fundamental
many torus surfaces with slightly different parametats postulation of SQS theory, which will be introduced in later

Copyright © 2013 SciRes. JMP
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section. These aredtonly things needed to build the model

for a particle such as electron to carry all its parameters. It

;rgévfhtggr;ower and the simplicity of the first principle of In the EDS@( ) the f|rst summation i©S(x) +1 as
The electron torus model introduced in this section servesexpected; the second summation includes the unitarity term:

as the basic buildmblock. It is not the final version. The e“m'ze'i“j'/”‘] =1. The other terms in the second

details will be given in Section 12.

EDS(X) = aeulX) +geli-osnf

a’ - 45" e|4jpx+e4p(] -05f |4| -08)m

j'=0
summation correspond to bosons representing interactions,
which are originated from delta functions added=DS (k).

Section 9: Complex#-PIane and Fine Structure Constant . .
Numerical calculations found that:

DS (k) of (7.1) is the Fourier transformation of(x) of In general on¥-plane:
(6.1): EDS,(x)° - EDS,(0.5- X). (9.4a)
1 |< . o On the reak-axis:
DS(k)=7 e “{:1 e +el °‘5)k]9- di) (") EDS,(x)° 1- S(X). (9.4b)

DS, (k) serves as particles spectrum. The local minimums of Errors of approximations are aroumd** and10°® for (9.4a)

: ; and (9.4b), respectively.
‘DSK(k)‘ correspond to fermions and the local maximums of Definition 9.2: Define theSSfunction andSSequation on

\DSK(k)\ correspond to bosons. In this sectim(k) is the complex#—plane as:

extended agDs (k). ThenEps (k) is Fourier transformed S{ )=EDS,(x) + EDS,(05- X)

back to the complex-plane and compared withs(x) to [ (i 4 gooli-0s0] ] a[ o giaip | 05l os)px]

find some physics implications. -

Definition 9.1: Define theepsg (k) function as the extension ’ 105 4P 4 gl-05005 1 ] a’e"“"ze"“'”(o"”)+e'“”("°‘5)Ze"4("°'5)”(°'“)
of Dg (k ) function —e hagt- ’

EDS, (k) = 4; 4,,: ]g e +etoex ]3 ew a[d(k 4j'p)+ dlk- 4(j-08)p)] ©.5

(9.1) According to (9.4a) and (9.Sa$E(x) © 0. The values of

Explanation: In theeDS, (k), the original terma/(k) in [SYx)| fluctuate around.0*® ~10'*" and occasionally
DS (k) of (7.1) is extended by the second summation equal to zero, which are the rootssg) =0
terms W|th two sets Oﬂ'functions. ThejI= O term in AS Shown in Section GDS(X) = O iS a rea' equation on
the second summatiogyk - 4jp)| = a(k) Is the the realx-axis. It has a root at, = 0.125 on thex-axis

original delta functiond(k) in pg (k), and all the other corresponding to electron. On the other haS&(x) =Q0isa
terms in the second summation are newly added delta complex equation angt, =0.125is not its root. Instead, a

functions. The extension adds a series of additional root of Sx) = 0 is found by numerical calculations at:
local maximums fofeps (k) representing bosons. % = x,d% (9.6a)
. - 1 ’ .
Look_ at (S_).l) closely, t_he addefi-functions also affect ¥ = 0.124081125882131L, (9.6b)
fermions in (7.1). For instanc&=2p (k=k/2p =1) 1
in DS (k) is a root ofips, (k) = 0 represents electron as Gy = 28459870864138" (9.6¢)
a fermion. INEDS, (k), thej'=1, k = 2p term q, =28459870864138" is electron original Weinberg angle of

(8.45a) beford-modification. x', = 0.124081125382131¢ is
slightly less thanx, = 0.125. According to (6.19a),
x', =0.124081125382131¢ correlates to the masg', slightly

a(k- 4(j-05)p)| ., =a(0)- = causes

i=1k=2p
‘ED%(k - zp)‘j.zl — ‘EDSK(k :111_.:1 _ o- It representS a boson.

Using Fourier transform toansfer EDS (k) back to the

less thanM,:

complex®-plane: M, 1 ©.7)

i M, 8(0.25- x,)
ED DS (k)e ™ dk- (9.2) e ]
Sb)= ﬁ S(e As shown in Appendid, charged particle mass subjects to

Substituting (9.1) mto (9.2) yields tE®DS,(x)-function on electromagnetic modification. According to (A4.5) and (9.7):
M'e_Me' MEM — — 1 _ — (98)

the complex¥-plane: M= =L @ = g ge ) - 0.99270264780687

Copyright © 2013 SciRes. JMP
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Inwhichai s fAfine structure conphaseanylg, =28459370864138 onthe cofplex#-i n g
(9.8) for a yields:

. plane does.
1_6 1 g _ (9.9 The values listed in Table 9.1 are not unique. In fact,

a _gl 80.25- x,)d 1370859990638 (9-9) sgx) =0 has a series of roots corresponding to a series of
According to references [3,4], 20BDG (p126) provides different & values. The mulivalue behavior reflects the fact
the experimental data: that & is a running constant and the stochastic nature of SQS

a ' =137.03599908¢51). (9.10) theory. The details will be discussed in later sections.

The relative deviation of SQS theoretical value antilR0 The EDS,(x) function introduced in this section is not
PDG data medium value is only used to definess(x) function but also has other
ad=401310"%, (9.11) important applications, which will be given in Section 15.

SS9 x| is also used for calculating the ! values for .
| S( )| g the Section 10: Muon and Taon Torus Model and Parameters

electron quantum states with fractional charges. According to

(8.44) with assumption of/g? + g = const, the Weinberg Muon and taon belong to the second and third generations
of lepton family. Their torus model is similar to electron torus
model except that thez cross section is elliptical for the

original version. Instead of one radias for the circular
cross sectionf electron torus model, the elliptical cross
section has two radi&, and b, . To determine the parameter
b, requires an additional equation. The option taken in this

section is to keep the original (befdrmodification)
Weinberg angle the same for allekrcharged leptons:

angle g, . for particles with fractional charges are

determined by:
sing,,  COSq, ¢ _F- (9.12)
sing,, cosq,,
F =1/3, F =2/3, are for fractional charges/3, 2/3,
respectively. Formula (9.12) ang, = 28459870864138"
are used to calculate the valuesqw]‘F .

The definition of fine structure constaat is: o = Fweo- (10.1a)
— e’ . (9.13) Guweo IS the original Weinberg angle for electrap,, is the
2e;hc original Weinberg angle for muon or taon. According to
According to (9.13)a is proportion to€” . For the electron  (10.1a) and (8.45a), the original a@g}, = g, = g., for
states with fractional charges/ 3, 2e/ 3, (9.8)and (9.9) muon and taon is determined:
are changed accordingly as. G, = Qo = Gueo = 28.459870864138".  (10.1b)
1- F’a :m' (9.14) The original numerical parameters, n, p for muon and
L Y (9.15) taon are selected as:
a’t=F'd- e el Muon:  m=18, n=29%, p=6048; (10.2a)
The SQS theoretical values af*, g, andg,, . for Taon:  m=42,n=120, p=41727C (10.2b)

electron states with different charges fromdigit numerical The reasons for selecting such valuesrofn, p will be

calculations are listed in Table 9.1. given in later sections.
The values ofX; and X, for muon and taon are

Table 9.1: &, g, Gu ¢ for Electron with Different Charges ;
: _— - , R calculated according to (6.19):

e : By ot 6, a” &
W . M
28 4505708641 138 13703599608345 | 4103 %10°F %, =0.25- 8I\/T =0.25- 8n ' (10.33)
e'3 $.10028341040384 137035990082098 | 7321x107" P
[Te 3 5738625 | 16 97067408852128" | 137035999083326 | 4018 =102 X, = 0.5- X - (103b)
* Note: d is the relative deviation from 20#DG medium value of In (10.3a),m, /(8M) =n/(8p) is according tov /M, = p/n Of
a’' =137.03599908. (8.1b). Substitute the valuesfandn given by (10.2) into

In fact, the electron fractional charge states did show up ir‘(10.3) yields:
the quantum Hall effect experiments. Muon:,;

The a effect on mass is originated from electromagnetic x, =0.2493954630952¢, X, = 0.2506045869047¢;
interaction. It is consistent with thecfahatDS(x) does not (10.4a)
include interactions an&S(x) does. It also explains why Taon:

x, =0.125 on the reak-axis does not require mass %, =0.2499640305262¢, x, = 0.2500359494737-.
correction witha and X, = 0.124081125%82131¢ with (10.4b)

Copyright © 2013 SciRes. JMP
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Substitutingx, and x, of (10.4) into theS-equation
(3.20) and solving fop(x,) and p(x,) yield:

Muon:

p(x) =3.1436156778249€ p(x,) = 3.139491181806396;
(10.5a)

Taon:

p(x) =3.1416714823685% p(X,) = 3.1414262265424 .
(10.5b)

Most formulas of electron torus model to determine
characteristic poinfA, point B locations and other
geometrical parameters $ection8 are valid for muon and
taon except some differences caused by the cross section
change from circular to elliptical.

The formula to calculate loop length raiig/ L, =n/m is:

ﬁp\/(a2 sint)? + (b, cost)*dt _L_n. (10.6)
2pd L m

For the torus outer half, formulas (8.8b), (8.9a) through
(8.9¢), (8.10a) through (8.10b), (8.11a) through (8.11c) are
also valid for muon and taon. The changes are (8.8a) and
(8.8¢), in whichb, =a, is replaced by, | a, -

For the torus inner half, formulas (8.12a), (8.13a), (8.14a)
through (8.14d), (8.15a) through (8.15d) are valid for muon
and taon. The changes are: in (8.120)= a, is replace by

b, a;in (8.13b),b =a andp, = a, are replaced by
b, a andb, , a,.

For thef-modification, (8.26a) and (8.26b) are for electron.

For other fermions including muon and taon, they are
generalized as:
AT- equation

a' +[w/d2 - aZ+a,sin@ ()] dg- §=0; (10.72)
PSequatlon

1 %,d*- a? +a,sin@ c) =0 (10.7b)
Zp(r;' d +a', cosqg
Mass taer mos
a=2P_An@ps AL OM (10.7c)
m ¢mign: gl M,

The cosg in the denominator d?S-equation does not change,

Z.Y.SHEN

Table 10.1: The Calculated Parameters of Muon Torus Model*

Muon
Model: Tomas
Svmbol g, Msss: 105.658351 54 Mei’, 2010-PDG data: (105.6583668 = 0.0000038 ) Me)
Relmive deviation: J = B
Weinberg angle: &, = &, = 29616316} Chuge: @
o ol -
Original sremerical parameters: w=13 v:-lbJ p=6043
Reduced pumerical parameters** m=1, n=l>, o=336
dwl
f> = 091330563 Ongmai- g, =0 53844328 5. = 2 40688302
« 1.00850309 , Eﬂ"‘! e Q' « 049181712, 8,'«2 42734806
(negative curvature) outer haif (posstive carvatuce)

(Hﬁ inney half

546, rix, ) =3.14361568
7. A= 000019870
Triangie O £'0, on Tnangle 47, O, O, Triangie "0 0. on

1, = 025060434, x(x,)=313049118

-y Cross Section

o

K-} (048 section

X' =-048713818 7', = 061230683 - 0.0944563
Z'\ = 033331720

a', = 5642057154 &, =25 6163341°

g =34.3802270 gy - 4N

= B9.19920131 | . o= 12784191686

[¢.= 302151938 | &, = 9.40080232

l BOE314

¥, 1093658044

Table 10.2: The Calculated Parameters of Taon Torus Model*

Mod=t
Symbol

Toras
r, Masx 1776.3709598 1&

Relstive devistion: & « 2868 <10

Weinberg angle: &, =&, =29 18776231
n=120 p

Orniginal sanencal parameters: ww=32

Reduced pumerical paramneters™™ aw]

Taon

2010-PDG data (17763220

N
M-l

pmOPit
¥ w

16) el

Charge: ¢

094733542 Onginai: g, =0 5208362 b, w4 3044001 ¢
.‘-1 00187462 Effective. a,'=0 b, =440 ’e% 01
u:m tnes Sl mna!v curv v*"r‘-' -T"..,Lumlu;f postive ’u:ur.ur
1 = 028006408 mix. )= 114167148 1, = 024001595 )= 3 14142023

R =0 50659445

Tnm;iej‘l D O_ Trungle D' E O_ on | Tnangle 4. O, O
o
0,G' rroas sectica

A -0 488440459

Tnangle GO0, on
on

0 5 cross section
b= 024008647

X-¥ Tross sectim L-) {X0ss section

30405

a,=0.027

A ;= 1 49316821

X' = 040273155 X' o= 0.50576582 Z' = 0.62275234 ¥y= 002662385
Z,=0.22833091 | 1. 0.02896323 ' )
a'y=6530414182° | o', =S5 00T4INT | @, =29.18776233" | &, =2 06863135
2 =2486247726" | £, =333382497" | &, =2270401238" | @, = 102550092
[ - B9.83338092 Yy = 91.63876258° | ¢/ = 128.10B22529" | ¢/, = 176 909867 73
¢, =28 233813547 G =3 2772506 vy= 31391 T ow 3090032

* All data are from 1&digit numerical calculations, only-@igit after the

because it is originated from geometry relation of (8.19b) and decimal pointis presented.

has nothing to do with mass.

The rest of formulas for thiemodification, (8.28a),
(8.28b), (8.29), (8.31a) through (8.31d), (8.32a) through
(8.32d), (8.33a) through (8.33d), (8.34a) through (8.34e),
(8.35a) through (8.35f), angle tilt formulas (8.38a) through
(8.38c) and (8.39) all are valid for muon and tuaon without
change. Th&WStriangle andelated formulas (8.40), (8.1
and (8.42) are also valid for muon and tuaon.

Table 10.1 and 10.2 list the calculated parameters for

muon and taon, respectively. In these tables, the parameters

with the 06 mar k afnodifedtidghamdt i
the parameters without the
f-modification.

Copyright © 2013 SciRes.

** The reduced numerical parameters are the original numerical parameters
divided bym.

The synchronization related angles in Table 10.1 are:

x',=5215808314  f',=3.63018464, (10.8a)
q,=296163361=x,- ', ',-f',=-1891156239, (10.8b)
f',=9.40080232 , b',=34.38022708, (10.8¢)
f',=33.0215198", b',=9.45108237. (10.8d)

The synchronization of two loops cyclic movements for
Ectron gescrlbed |r}:‘Sfe tlon 8 no | er holds for muon. It

cﬁ{%srthﬁt muQn is not ;f; staBI? %?A clle In fz?ct rguon hg

JMP
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a mean life oft =(2.197034° 0.00002)310°s (2010PDG

data).
The synchronization related angles in Table 10.2 are:

Xx',=518917747%, f',=1.02150092, (10.93)
q,=2918776233=x,- f',, f';-f',=-2168251148,  (10.9b)
f',=3.27752516, b',=24.86247726, (10.9¢)
f',=24.2338138" | b', =3.35382497. (10.9d)

The synchronization of two loops cyclic movements for
electron described in Section 8 no longer holds for taon. It
indicates that, taon is not a stable particle. In fact, tesma
mean life ofs = (2.906° 0.001)3 10*°s (2010PDG data).

The parameters listed in Table 10.1 and Table 10.2 for
muon and taon are calculated atfing to the formulam
Section 8 for electron with modifications introdudadhis
section in which some of them are optioraid subject to
verification. If some of them are replaced by other options,
related parameters should be changed accordingly.

The characteristic points, the trajectory, the cifle
circle-B, the tilt angleDJ breakingJ =180" 3-fold
symmetry, the jumping trajectories, the torus model with fot
tiny holes equivalent to trousers with a large hole in the
waistband and 4 ports degenerated to Feynman diagram,
these and related issues discussed in Section 8 for electror
are also vadl for muon and taon.

The torus models for muon and taon introduced in this
section serve as the basic building blocks, which are not ths
final version. The final version of models will be introduced
in Section 12.

Section 11: Quarks Model andParameters

Quarks torus model has ellipticak cross section. The
formulas for muon and taon in Section 10 are valid for quar
with exception that formula (10.1) is replaced by following
formulas for quarks with fractional charges.

For uptype quarks:
SiNG0, OG0 2 _ s Gy, =16979674088813, (11.13)
SiNGeoCOSGeo 3

For downtype quarks:
SNGz04 COSF0a _ 1 _ ¢, g, =8.1092834100384". (11.1b)
SiNGe0COSGyeo 3

In which, ¢,,, and g, , are original values of the angle

0,A0, as shown in Fig. 8.1 befofenodification for up type

and down type quarks, respectively. Formulas (11.1) is based

on an assumptionfg2 + g2 = const, Which is optional.
There is another difference. The top quark is different

from the other quarks. Because its mass exceeds the upper

limtsetby(6 21) , top quarkos

of spindle shape torus also has positive curvature, which is
consi stent

Copyright © 2013 SciRes.

mo d e |
with covered center hole as shown in Fig.11.1. The inner half

w(x } <ip . Thi®differenceanaked s

top quar kds i resvdth diffarent definitionso
and different physics meanings.

Fig. 11.1 Spindle type torus model for top quarks.

As shown in Fig.11.1, the location of points and B are
determined byp(x,) < p the same way as poinG and A
determined byp(x,) <p-

Onx-y cross section:

R, p -0 R=a,-d, (11.2a)

Rsinx, p(x,)

XZ+Y2- R*=0- (11.2b)
On Q,H cross section:

P A 2

R (a, sint)’ + (b, cost) dt_ Py b, ,a, (11.3a)

2Z, p(x)

coy/, :;1), (11.3b)

is sPindle type torus

ax,a az o (11.3c)

2 2
o' . Ay
+ -1=0" 2>
&,0 %0
In Fig.11.1a, the triangl®0,0', related angles are:

JMP
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tanx. = Yo - (11.4a) Rule 11.1:The eighteen least odd prime numbers including 1
° X, are asgjined as therparameters of eighteen quarks as
Y, (11.4b) shown in Table 11.1. The-parameters of eighteen
tany, = d+X, quarks are paired of type and dowstype for each
£ =180"- x (11.4c) color. All nine pairs are even pairs.
0 (Ve :
G =X~ Vo (11.4d) Table 11.1: 18 Prime Numbers Assigned to 18 Quarka-Parameters
In Fig.11.1b, the triangl®,0,0', related angles are: e e et TP FT T e e B B e
wompmmes | 1 | 7 | B EREE R
tanylzé’ (11.52) om_)2| 2 | 6 |2 |8 %[B[0 |00 6
! Mgppw AS Primes > ? i 17 23 N 41 47 b 67
tanx, = X4 Z r ! (11-5b) Su‘:rc— d 5 5 2 B, B | Newe
£ = 180“1 X (11.5¢) * The mparameters listed are their magnitude; the signs are defined by. (11.6)
17 T Ay .
G =x-y (11.5d) Conclusion11.1: There are only three generations of quarks.
1 1 1° :

. . Proof: As shown in Table 11.1, for the nine pairs of quarks
The generalizedAT- andPSequations of (10.7) are in three generations, theirparameters: 11&

; ion , 0 &,
applicable to all guarks excediyssifylbopanunsa s aadardsp o
model must haver, > d =1 to qualify as the spindle type 59 & 61 all are even pairs. The next prime numbers pair

torus. Thef-modification reduces, >d =110 a,° 05<d =1, of 67 & 71 is not an even pair, which violates Rule 11.1.
that is not valid for spindle type torus. The effectiveneds of The fourth generation quarks are prohibited based on
modification for top quarks is limited to the, >d =1 part, the Prime Numbers Postulationcathe prime numbers
which does not includes the root for th&equation. table. _ QED
Before going further, one question must be answered: In fact, no quarks beyond three generations have found

How many quarks are there? experiments.

Postulation 11.1:Quarks with the same flavor and different ~_ The numerical parametensandp of quarks are selected
colors are different elementary particles. There are in the following rules. . _
eighteen quarks in three generations. Rule 11.2:T h e g uv-paraketeds are selected from prime

Explanation: Elementary particles are distinguished from numbers. The values of quankgarameter are closely
each other according to their different intins related to strong interactions among them, which will be
parameters. Quarks with the same flavor and different discussed in Section 13.

colors have at least two different intrinsic parameters; ~Rule 11.3:For a quark, the-parameter is determined by
one is color and the other is mass. To recognize themas ~ P/n=M/M,,inwhich, M and M, are the mass of
different elementary patrticles is inevitable and the quark and the mass of electron, respectively. The
legitimate. ratio 2p/m equals to an integer.

According to Postulatin 11.1, there are eighteen different The reasons for such rules will be explained later.

qguarks instead of six, in which six flavors each has three Definition 11.2: The signs of numerical parametensn, p
colors as shown in Table 11.1. Postulation 11.1 has important for fermions and antiermions with different ’

impacts beyond quarks, which will be shown in later sections. handedness are defined as:

Postulation 11.2: Prime Numbers Pasilation. Prime Fermion with right handedness:
numbers are intrinsically correlated to elementary m>0,n>0, p>0, (11.6a)
particles6é parameters as We‘:elrmio%\?VithFef?hSanratiadﬁesgpace structur

and cosmic evolution.

Explanation: Prime Numbers Postulation serves as the m<0,n<0, p<0, (11.6b)
second fundamental postulation with importance next to Anti-fermion with right handedness:
thefirst fundamental postulation of Gaussian probability. m>0, n<0, p<0, (11.6c)
It provides a principle. The details are given by Anti-fermion with left handedness:
corresponding rules. m<0,n>0, p>0, (11.6d)

Definition 11.1: A pair of two consecutive odd prime
numbers with average value equal to even number is
defined as aeven pair. A pair of two consecutive odd

Explanation: According to definition 11.2, for all four cases,
the ratiosp/ n for mass are always positive as they

prime numbers with average value equal to odd number should be. Loop ratios are differemt/ m>0 for
is defined as andd pair. fermions andn/m< 0 for anti-fermions, which serve
The numericaim-parameters of 18 quarks are selected by as the mathematical distinction for fermions and-anti
the following rule. fermions. For all fermionsin > 0 represents right

handedness, anah < O represert left handedness.

Copyright © 2013 SciRes. JMP



The verifications and applications of Definition 11.2 will

be given later.
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Up Quark Sumsmary**
Symbol:n ; Model: Torar, Mass: 261177221 e,  2010-PDG data: 2 40 = 081 - 0.79 Mj’

. Charge: 2| 3
The geometry parameters qf qua_rks calculated by using |, e 7 n.?s.;-: —— E"‘m;dsuo-ﬂ

above formulas and rules are listed in Table 11.2. In which, |~ = '=/=t=% ¥dnaes
for up, down, strange, charm, bottom quarks,gharameters Origizal: @, = 05749570 , b, = 063312327

; < e ; Effective: o, = 049181712, ¥, = 067248608
with the 0 mar k afnodifedtidneand i : At

. £a Tringle 3', D'0',on | Tnangle ' £0',0n | Tnangle 4, 0", 0, 00 | Tnangle G'OQ, on

t h t t h t t h : v "

e par ame ers Wi ou e O.F coss section | 3-y croms sectivn 0O,G' oz Section -y Cross section
f-modification. All parameters for top quarks listed in Table |=.-898535557 Ta, 458602020 [ #,-1811540765 | &, =33 80293067
11.2 are original. A= 2209005848° | 2, =1544193672 | 0, =8 73092619° | ¢, = 22 73300477°

¥y 7192060796 |, w110.59504203° | o/yw 153.09766596° | v, = 123 464064 55"
Table 11.2:Calculated Pararp_gters for 18 Quarks* Down Quark (Red)
Up Quark (Red) Symbal: o, ; Model Torws. Mass: 639848529 Myl Chuegr - jof/3
Symbol: u, : Model: Torus. Mass 153299673 Mol Chwge 2ef 3
. u," 1 £ 3.2, o Leop sl %'%’m'mf'%s‘%'g
Loop tanio: :-i.m:m :-7'7-0 d=1
d=1 Fo= 139204005 Oniginal; @, = 035307827, b, = 031203491
Ja = 051975039, Original’ o; = Q94025630 , b, = 105233579 £i = 036618922 ; Effective’ o, = 049181712, ¥, = 01146117
fo=132338719 Effective o, = 040181TI1 . ¥, =1.39700038 Torus mmer half (negative curvanire) Torus outer 2alf (pomsive curvature)
Torus mner half (negative curvature) Teeus cater half (positive ourvature} ¥, = 024073074 | £y, )= 31742347 X, w0.25025926 ; % (x,) = 311101398
3, = 020835333 ; 7(x,) = 3.30B34046 1, = 029166687 x(x.) = 301906376 R=d-g=050818253
Re=d-d' = 050318289 A= 010233596, 4 = 0.00939183
Ay = 023385501 , &= 0.0542077 Trisngle 5, D'0', 00 | Trangie 7 £ 0,00 | Trimgle 4, 0, 0.0 | TrangieG' 0,0, oo
Triegie 3,00,  [THwgle X E0 ;00 | Trangle £, 0,0, 08 | Trangie G'G0, on Q5" cros section | X-Y 0ross section 0,G" cress Section X-¥ OF066 BTN
oo ¥ £r0s% secton O crom Sestian | ¥y <1038 sectian b= 007170849 a,~0.10583320 X, = 037830845 X;=1.4433404
O, ctous section Xi=036641850 | Xow 00080522 [ 2.=007210 | o 035753096
3,= 035106281 a,= 005373163 XL =04780775] | Xy= 131864343 21007613050 | 1 0.08627844
A= 048716955 A= 000438805 Z', = 031733200 ¥'y= 069763731 : - L - " -
701997 | ¥ 0som16104 'y = 136 54633764 " | o, = 7530668026° | &, = 7.90984532 &, = 247042024
&y =9 IOOTSNT | @, 1TIISTRIIG | By w2l AISITHRS | &, = 37 STOZ93F £y= 1118540748 | £, =920585437° | @, =30M03NITY" | &, ~13.8665561 7"
Fy=TLARI95H5S" | £, w 2683684828 | ¢, « 1210987699 | ¢, =27 88138425 =31 368204937 | = 4IST4SITT | o7 169.049B2296" | v,y = 14142924145
7y =BEAHINIS" | #y =135 ATATIAS | w'pm NG ATATARSE | s =114 S4EI86 3K $=RRRAOS: | Fe=THON |2 WENITAE - | P NINET,
o = 2049848254 | o, = 004074208 | 2= 1382525044 | 2= 6545161062 Dawn Quark (Green)
: Symbol: a, ; Model: Torux; Mass: 34066594 Aol Charge: - {3
Up Quark (Grees) r 3 X 2
Symbok: v, ; Moded: Toeus, Mass: 298082698 Mel Crarge 2|12 mmz:-;;Mm;f-T,f-x
Loop satio i-z'lhsmcrﬁ--"i 3 -3 4=1
moT w3 W Jo = 074524658 , Original. 4, =0 65621557, B, = 054079109
d=1 £y =129281477 Effective: @', = 049181712, ¥, = 069914271
Fo=119583769 ; Originat: @, = 041134204, &, = 044546026 ey = g m e ]
Sy = 030808798 ; Effective a', =0 40181712 ¥ = 016023838 1, = 023125, 2(x,) = 321016316 ¥, = 026875 1(x,) = 10817935
Toras inner half (negative curvanie) Toras oater half (pecitrve carvamse) Red-a=050815243
1, -022857!4-3 L wlx )= 322077538 X, = O27TH42857 | 2(x,) = 307300654 A, =0 14894081 , 4= 001714663
"f;“;;;:j:’:"j?o i Triangie 5, D0, 00 | tnange D' E0 00 | Toangie 4,0, 0,00 | TrungleG 0.0, on
An = 0. e tomiite - , - - OH" croes sation | x-y cross section QG croms Sectm | x-y cross sectwon
Trimgle 5, 0’0", an | Trimgle D £0',ca | Trimgle 4,0, 0, 00 | Trimgte G'0,0, oo B.= 013275755 7= 010718500 X =0AB00771 | X3 1 20895968
'(ross section | 1-3 Cross sectwon oG Section -y section . ; - ¥
QA aoks Agtom; AG" ctoes 23 oo sectien 2= 04879825) | Xpm 048282194 | Z,=01500403 | .- 049598069
b,= 015793829 2= 0.17534628 X, =0.42045881 | X ;= 1398117 7009362256 | 7' 015853338
A= 042000000 Xy 048511385 2', = 0.18533024 1" = 052052442 d
Z,= 007616191 | 3,0 15137503 o', = 8185309735 | o, =03 65119467 | &, =BI2IS5A35T | @, = 3120235724
PO T T S T T R TR P e £, =1087353138" | £, =17.0215066 | ¢, = 443460801° | &, =19.41861079'
F-RROIT | F,-63IaT | #,- 749535646 | 9, - 066THeIT P =SI291UT12T" | 7, = 9008872588 | .= 166.64363768 | ¢, =129.36905197"
7= 1037040398" | 7, =SS SES010ST | 1= 136.03516013° | v, = 126.93380454" #=1035030371" | f, = 1B1TT43976" | £;=13.35616236° | 2= 5063094803
O, = 1T14576377° | @, w1733002113° | £,w 39648I9BT | £, 33.06619506° Dewn Quark (Blue)
T 0t Symbol; o, Modet Torws, Mass: 505883921 Mol Charge: —¥|/3
Symibol: u,; Model: Torus: Muss: 332149292 Mel’ Charge: 348 Loop 1itio; 5.15_1 Mas satio: 5.%,5:!.9
Locp ratioc 5-i;)ﬁsm:£-§.i;£2-5 del
del = U & =K Fo=100816092 ; Origamal: a, = 048783503, b, = 041998681
Fo =1.33900987 ; Originat: @, = 036727441, &, = 040157377 S =098973409 Effecorve: ﬂ‘,-o“l"n:, 3‘1 -041567598
: ; . Torus mmer half (negatrve curvature) Torus outer half (postive curvature)
-0 ? Effective: &, = 049181712, ¥, =
[ r::s;’-?uu( - ) ":;u ;;’::(;u:‘; u;z_fz::” 3, =023737374 | r(x,)= 318680436 3, = 02662626 ; £(x,) = 3 1004135)
x, = 023076923 . #(x,) 3 21205385 £, = 020923077 | 7(,) = 3.08036657 Fad-aalIN0N .-
Re dear=0.50818288 A = 012045969 | 4= 001247369
A, = 015101126, &= 0.02374201 Tringle 5, 5'0'; on | Trangle J £'0';an | Trizgle £, 0', O, on | Toangle G'0,0, on
Trhung &, D'0', 00 | Timgle 0 £0, 08 | Traagie 4. 0, 0,06 | TrimgleG' G0, oa 0.5 cross section. | 1y cross section O,G' crom Section. | xy crom section
O, crom secton | 13 crom section 0,G' crom Section | 1y eross section B,w 0.08436711 = 0.11234662 X 2047600246 | X'y= 1 43330099
7, 014203057 a,=0.17169936 X, = 03BL50195 | Aym 1 40493771 '\« 0ATETS740 | X' p= 049380505 Z'; = 0.1015913¢ T'y=0a1%e8167
X'w 035700996 | X 048911404 7', = 0.16364782 ¥y = 040106548 Z'=0.09504712 Vo= 0.11147332
Z'= 616000608 | ¥, 013750087 @, = $657764229° | o, = 7119728555 | &, =5.0905951° &, =27 57359093
o', =10076044282° | o, =67.02147615 | 0, =16.66136568" | &, =31 43971429°
B'y= 2246350957 | Fo w15 05TIOIT | #ym675554513° | @, =19.05028338 A =1122816929° | £, = 1246006365 | ¢, = 393499463° | ¢, =16.09955721"
Vw50 TG00 | 1y w97 BITHOB | ¥y 156 TRI0BTIS" | o, = 128 91000232 7y =R 1MIB82° |, =96335A258° | o/,= 167.97841007° | 4, =136 92685180°
&= 14BMOLBY" | @, =15 TASEERIET | 2= 2321601081 | 2= 5108999768 @, =1033476624" | @, =126712516" | 2',= 1202558973 | £,= 4367314814
Copyright © 2013 SciRes. JMP
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Down Quark Susumary**
Symbal: ), Model: Torus; Mas 412134463 Mo¥, 2000.2DG dwa $.04 « 0.73- 054 e’

Z.Y.SHEN

ry

ry "

nge Qu
Symbol: £ ; Model: Torus; Mase 10241878153 MeF, 2010-PDG data: 10062 1-15 My

_— Jo5a9 35-20-495=83 Rapgeac s
ot A e 1232500 s i £ 1332 N0 405289 om Teleldad ) 1241 2277 & 2831 = 6330
:: u-Frisileld B 153=5e9 ﬁm-:'ﬁrm"‘“mf' Tetla1d=11
:a, = 049910992, 8, = 04245870 B ; "
m-‘.‘}- 040183712 .‘;'. = 040081013 m_“;"’:":‘mg' :‘.'065;,’55.7:;;7
Triangie ¥, 50" ca | Triange D £ on | Tange 4, O, 0,00 | Tnmge &' 00, o Effpctive: =0 Uhd
O cq08s section | x-) eqom secmion 0,G" ceoms Section | vy eross semion Trangle 3, D'0',on | Tnangle D’ 0, 0n | Trangle 4", 0, 0,0a | Triagle G'00, oo
@, =101 TSI | oy = 0 12436176 | @, =8 M733150° | &, =27 8100450 O.f cross etion | ¥y croas section QG cton Section | x-y' cross section
Fo T | FL - IBURY | ¢,- JNPIET | ¢, -1 2, =§932631708" | of, =B5091LHALS | &= 10855549 | @, = 743552475
Pi= 669582 | L« 96.TI060702° | v ym 167 839356967 | ¢, = 135 08381757 £ =S02689514° |, =1 IN55T0T" | ¢y 2AS02TIAY° ¢, = 3.6539122¢°
Niass 5ad Down Quark Maw Compariven Y =BLGA6TTTTT | 7= GLO0AITET | 0sm 169.3021731 | o7, =168 86836299'
Mas AL, = 2611 TI2LMGE, M, = S 12134463 Mel” Coar Ouark (5ol
Abxis sverage ﬁ-;mmw‘myum& 371:;::1“' Symbel: ¢, . Model: Torus: Mass: 108711466 Gel, Charge: 2fe'3
2 . n 7 1509 2 “
Mt catio = 0 050057783 107 2010-70G daen 0498 01 s Toop o 25+ M i f'—T" f Cau
W, ~0.104 del
Strange Quark Fu= 167467953 Original: @, =0 13383046, &, = 054021382
Symivol: 5_; Model: Torus, Mass: 9055280676 Med" Charge: -3 Sy = 040342168 ; Effective o', = 040181712 ¥, =0 21842422
mm;l-l;w.m;l-!ﬂ,sl-lu Torws inner haif (negative curvature) Torus outes Balf {positive curvature)
m 17 n 7 'm X, = 024004178 o )= 114024740 x, = 0.25005822 | x(x,) = 314135027
d=1 ‘ Rud-o=050818288
7, =1.60880301 | Origaat- @, = 030514174, &, = 03054449 4, =0.00700046,, 4= 0.00014646
fom : ::9::' - — snav;:::-:-l:mo, :’, D 3'.‘29:7‘" Trimngle 3, D0 00 | Trimgle D £0,on | Trisngle 4, 0, O,¢a | TrimgleG 0.0, on
£, =0.M4920492 ; 2(x,) =3 1430603 2, = 02507048 ; x(x,) = 313914581 QG crossdection | rycromsection . | (G o Suctiin | 1y 1088 section
Rwd-a=03081E264 b= 00252650 a.=0.01592708 X, =0.38586010 A= 149147183
A, =002M6034 . 4= 000113079 X=04525642 X g 0.50809695 2, =0.13546549 ¥ y= 003209436
Tringe 3, D', on | Inange D EO',ou | Iringe £, 0, O,ou | TnmgieG' 00, 2= 008352750 Py 0.00934507
| it csom secticn | x¥ erom section i me ¥y crom sction &= 103 55097758 | o, =38.38479799° | @, =157020i98" | &, = 2 50356009
:;‘l_"mm ;::‘mﬁi ‘;:::;“ 5‘;‘: ,{’, ‘_‘:::z;: B\ =TS9 | 7o L3615 | §,= 5SuT | 6, =1 075008
21-000108 | 1rom 002524768 7'\ = 65 347122583 Pom F052684082° | 47/y= 100 05515028° | 47, = 17626308705
T e ST T TR &, =8 ETITIITI ¢.w105363163° | ruw 193888972 | &= 373631295
Fo=S18S0036° | f, =1.89048880° | ¢, = 34415087 o, =3 51356017 Charm Quark (Grees)
7 BB | 7an 91 GO | Wm 103 I9100ST | 7, = 16K 2213696 Symbol: 5, : Model: Torus; Mass: 1.57816406 eV’ Cumge: 2e| 3
02T | @, -1 099340 | &= 10081397 | £, 1177863000 Loopmatis 50 Mwofic:, B DL 2E_ oome
Strange QUATK (Green) B L L] 3 m
SFONGE 1, VA Torus, M 103 Z’:;"":’& Compe: - {3 J, = 1.88103558 . Originall a, = 026146077 , & w1 1753136
Loop eatio f-% Maw atio f-‘f—l.-_—’-m £, - 088852712, Effective. o, = 049181712, ¥, = 104426301
del Torus weser ball curvatare) Torus oeter half (postive curvature)
Su 143555178, Ovigial’ 4, =0, 342053, &, = 036673505 ¥, = 024005365 ; #(x,) = 314170697 2. = 025008635 ; 2(x. ) = 314130076
Sfi=0TTB41862 Effectve. @', = 049181712, ¥, = 046430867 R=d-a=0508180233
Torw =ner bl (pegatne o ahue) Torus cuter balf (posilive carvarae) A, = 0.00603232, 4= 000020098
5, =0 4030014, 2(x, ) =3, 14361337 2, = 025060386 . £(x,) = 3 1340347 Trangied, DO .on | Trange 0 £ 0,00 | Traege 4. 0", 0,00 | Tage G 00, oo
Rwd-a=050015238 Q5" c10es secticn XY CT008 Secton 0,G' ero Section X-¥ (108 section
Ay =002536777 , 4= 0.0010838 B = 004807401 a,= 001722845 X, = 048340218 X 149152951
Trimghe 3\ D'0" ;o0 | Triangle D' Q' en | Tringle 4, 0', 0,00 | Towgle G'0.0, o0 X' = 045012050 X o= 0. 50802459 2 - 019212484 ¥y 002929228
O M tross section ¥ cToss saction OC' cross Section 1) Cross secton 21,0 08643502 Frem 0.01185476
3, 004743560 3, 003TT1E X ~0ABIEEE | A= LASEEING
X'y 048658076 Xm0 | Z.=00990415 | im0 08400993 @ =B | a =8105I4NT | 8,=14299695%" | &, =2 28336076"
2= 0.08700255 T pm 0.02916647 B = 100015798 | £, = 13B0W0174° | @, = 137959975 | &, = 1.12505209"
o =3651M695° | o, = BI900TELS" | &, =) 32808778 @, = 1.300e952" =53 81 50971" Yy=S0.66835107" | /)= 1SRI25T068ST | 7, = 176589841387
T o= THID | Fam 3 SBI0NE | #,=3 SA0H° | 9, =3.62300677 ¢, = 962160726 o =133670204° | £,= 2067429315 | 2= 3 AL04BES’
7 =85 570034237 | 7= O GASII01 | .= EOD0RTSST92" | o, = 16908929800 Charm Quark (Bius)
oy = 1.50108052° o= 120002202 | £,=1091246208" | 2, =1093000198" Symbol: ¢y, Model: Torus, Mass: 134239414 Gel, Charge: 2p| 3
Serange . 20 g 76183 2p
Symbal: 1, ; Modst: Torus, Mass uo.mg;:'&g Crarge -1 Loop ratio :'ﬁ‘wm"'f"%—"?"m
" ) d=1,
L i o A e R fa=1393119; Original: o, =0.25079197 , 3, =1 16086064
et 7, = 0385006 ; Effective: o/, = 040181712, ¥, = 10240607
Ju=1 S0, Originil: o, = G I0LENSS, 4, = 02030000 Torus mar Balf (segalive carvanze) Torus ower Balf (positive c=vanae)
S, =0.65080102 ; Effective: o', = 049181712, ¥, = 0.33004542 ¥, =024905242 ; v(x,)= J.1417LL1E x, = 025004758 ; x(x,) = 314138635
Torus smner half (segateve curvature) Torss outer haif curvanure) Red-c=050818253
1, = 024042356 ; 7(x, ) =5 14351803 , = 025052604 ; m(x,) = 113958199 A, =0.00614258, &= 0.00020538
&=d-a-0.51888 Tringle 5, D0, on | Tnugle D £0.on | inange 4.0, 0, | Tnmge G 0,0, on
Ay = 0247618, 4=0.0009008 OH" cross saction Ty Croms section an ¥y CToss section
Toxgle ¥ D0,on | Tnangle Y FO'.m | Trsmgle ', 0", O,0n | TnangleG'O0. m ° 0.6 cross Sacoom
:»";' :’:2‘:"’7:“ :'J' :‘;‘:m':: gﬁ ::%;" ;_J “‘l':.'_':;;‘:? 5= 004615099 @= 001743385 X', =048318876 | X;= 149152351
) - ™ 3 o =L - - - 2
Xm04819909 | Xm0 5000958 | 2, = 008880555 | 1, p0s22s7st f-‘,'.:m;: Y :F: m‘,‘;‘? 701017847 | 1000959618
Z\,=00876157 ¥ o= 00269366 _adek
Py T T T T YT S e T o= 510802088° | o= 8790127035 e,-ur:m:n-o' e,-z.moxm:
By =79953B54° | Fy=ii2BBIE | @,=34399330° | ¢, =3 4556917 Fim 1008108215 | 5yw13938566° | @3 736565041" | @, 113676637
Yy =B T39S | yym 91 SIBBSIS | ¢y 169 82712037 | 7, = 10931502136 Yi=SR80M041T | vy = 9067487302 | vy=15835690MY | vy =176, 55420072"
Py= 14367617" O, =300 | 2,= 105728790 | &, 10.68497874 ¢ = 9.09521681" FomlH4974604" | Ty 2104309257 | $iw 347N’
Copyright © 2013 SciRes. JMP
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Charm Quark Summary** Bottom Quark 1
Symibol’ ¢ Model Toeus, Maws: [ 27255762 Gl PDG & 12750012 Gey Symbol: 5; Model: Torus; Mass: £.19172406 Ggl, 2010-PDG data: 4187 = 0.010 Gg¥”
Cusege: 2§}3 Charge: — |3
o 7+23+29a50 p 15029 + 62031 - 76183 = 15343 17<$3m 143021 - 433643 = 713589
mm.l-_______'u.mvﬂ- v i_ 17+-17-53=87 ;2 135015 +143021 - 4
ot m 19+29+37=85 n T+23+20 58 Loop ratio = 4———-—-—“4.',_59_1‘1.&&-::1» = PRI PSP
- : d=1
Original &, = 021836407 , 3, = 0.95879905 S _ ;
Effectve: o, = 045181712, ¥, =0.76361368 Oviesi 9, °:“;‘l;“;3'; “‘b, °’°° ”“:‘:;”
Trangle 5, D' 0. on | Trangle D £0',on | Tnmgied. 0, 0.on | TriangleG 00, on . w". sonlf e B i
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wm.i-:—:-hhrm:f-”f:”:gf-m symu,_we;ssmzypemm;;w’lmgg, Churge: 2p|/3
n 94808 -
det uqmo::-‘—J;Mmo:-f-T.f-WWo
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Py :' 021063615° gy , g Tap Quark (Bt
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Ongmal: o, = | 4633795 , &, = 10.05099266
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Top Quark \ilmr} e

PDG datx 1720209 Gel Charge: 2js|/3

& =43 0399977 G =16 97567409

y w97 39245498 A = 17943358435 - 2341029138

w13 56751732° v 0.01980476°

* All data are from 1&digit numerical calculations, only-@git
after the decimal point is presented

** Exceptn/mandp/n, all other parameters in quarks summary

are averagealue of three colors.

Ve 13961003453 ¥, = 178 537020061

The mass values for six quarks as the average values of
three colors for each flavor listed in Table11.2 are all within

2010PDG data error ranges. The PDG data are not from

direct measurements; they are extracted from experimental

data of baryons made of quarks. So the agreements are
indirect.
The three inner angles of the triange p'o, for six

quarks are listed in Table 11.3, which is averaged over three

colors for each flavor cited from the summary talneTable
11.2.

Table 11.3:Three Inner Angles &, , b, , g, of Triangle B', D'O",

Quarlks name o, 5 7

Up 85.08033354° 22.00005849° 71.92060796
Down 101.75310009° 11.2957027° 66.95118821°
Strange 80.32632708" 8.02680514° 82.64077777°
Charm 88.71675045° 10.26144357 81.02179498°
Bottom 00.66198584° 1.89406907° 8744394508

Top Triangle B', E'0', is not valid for spindle torus due to 7(x,) <7 .

According to2010PDG (p. 146-151)experimental data
in the CabibbeKobayashiMaskawaCKM) triangles, the
three inner angles of the unitarity trianghe

+4.4"
a=go0r" 44 (11.7a)
- 42
- 0.879
+228
_ptee (11.7¢)
g - 25

Other five CKM-triangle all are elongated.
Comparing Table 11.3 to 204RDG data shows close
similarities:

1. The B, D'O, triangle of up quark is very close to the
unitarity triangle given by (11.7). In fact, the SQS
theoretical values of two angle®, , and g, are within
PDG data error ranges. The relative deviation of
b, =22.090058¢" from 2016PDG medium value
b=2118"is4.3#10°at its error

2. The experimental data show that, except for the
unitarity triangle of (11.7), five otheCKM-triangles are

Copyright © 2013 SciRes.
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elongated. In Table 11.3, except f@r D'0O', triangle
of the wup

are elongated and the one for top quark is not valid.
3. Required by unitarity of probability, the side between
angle b and angleg of CKM-triangle is normalized to
unity. The sideo', D' of triangle B', D', is
normalized to unity for the other two sidepmesenting
probabilities.
According to SQS theory, there are fiftegn D'O",

triangles comparing to fiv€ KM-triangles for five flavored
quarks except the top quark. This difference may provide an
important clue for the question regardi@M-triangle: Is

the witarity CKM-triangle really a triangle? This is a serious
question. If the answer is no, the standard model must be
revised. As shown by (11.7), two anglgsand g have large
error ranges, and the sum of three inner angles medium
values equals t48315" insteal of 180". From SQS theory
standpoint, the problem can be naturally resolved by
recognized the fact that, there are eighteen quarks with
different flavors as well as different colors. As a result, the
unitarity CKM-t r i a n g kimgletriamgiedittis aset of
three triangle corresponding to three different colored quarks
U, Uy, U,- As listed in Table 11.2, three up quartks, Uy »

u, haveg =8861137029, 814 = 70.37440598,
G = 56.77604761, respectively. The large error range of

g=73"+22"- 25" give by (11.7c) is the result of attempting

to combinethree different triangles into one. The same
argument is applicable to anglasand 6. So the large error

ranges ofCKM-triangle data have a reasonable explanation
based on Postulation 11.1.
There are other reasons to identify triangh3sD'O', as

the CKM-triangles. Quarks are represented by their torus
models and characteristic points carry information from the
S-equation to torus model. In principle, all parameters
including theCKM-triangles should be derived from the
model. Moreover, if the angles are kept the same, the

triangles are similar. As one side is normalized, the other two

sides of the similar triangles also represent the same
information. In this way, the converting pattilities among
different quarks via weak interactions indicated by the other
two sides of th&€€KM-triangle should be transferred to the

B, D'O', triangle as well. For all these reasons, ghep' o,

triangles are identified as ti@gKM-triangles. It is another
step towads the final goal: All physics parameters of an
elementary particle are derived from its model.

The generalizedT- andPSformulas of (10.7) are used to
calculate the angle tilt and phase sync data for fifteen quarks
listed in Table 11.4. Three top gkarare excluded, because
for them the-modification is not fully applicable. The data

randg $hped ché*rg%(‘j’lgpfons%r #ted for comparison.

JMP

quar k, Do, tirrargles f our



1253

Z.Y.SHEN
Table 11. 4: Phase Sync Data for 15 Quarks and 3 Charged results are related to theU(3) group symmetry associated
* . A . . .
Pamicle | F5 '.A)xla_lepto."rjs.m Panicle | 25 value sy | PSvadae wi t h q uar k 0s f I a\M”d)e (ﬁscuasadjln co I o
AT vananon AT | variation Section 21and Section 24.
d ) 1 v ) an
—T% . [ Table 11.5: Calculatel { , &', , DJ Data for 3 Charged
(4 ‘v
P e , Leptons and 15 Quarks*
’ | -0 = Pancle | &= ‘ f a, \ S
{3e 10 |+ 483 1 1 1p/m Je o
-4 44 %107 | g B B T G e W ITEE R 7. W ey e
866 « 0 € 1 0.98303423540444315 [ 03 091844 0478384
2 145 x| r 04918171173
15 %10 -x ] 0 c 192 x10 H 672 0.91340562524935 0.5384432750 53991 §53536
111 %10 " »nm'no\ :
-12 -f.n » L ) T 15870 | 0.947333444033513 52083619 Sﬁn ) A153 5875
-48 0 .9»41 S891136%4
B YT PR 7] 95551 1 v ) 0 5197503880954479 | 094625636 18399 51901279 939818
K 11 1 0 49181 7112142926
B | -212x10 ~333 x10 H Lai0 =% u [ 1958576886557 | 0.41134555408568 53591343 6303073
* | ~2.23 %10 | -7.77 w10 ' _ 7 0.491817117367552
* 1. The data are from 1@igit numericakalculations. Only three effective A LI ) :xﬁ;;ﬁ: 1o PISES, R0
digits are listed. ' g 395 RTSIITT6T | 0 530781813 T %
2. The listedf_ vary in 13 10" steps within range of 1003 10™. 0.491817117269374
2 :5‘ 8 0.749246575497434 0.65641556919455 901444 P5TR43S
. 049181711732
The features of these results are summarized as follows: A2RR Ll
1. 0081608 50805 0.48783592787037 3991445 3055 Y
1. Electron, three up quarks and three down quarks have | | | ey | s Joeds
perfect phase syn tcmowemeots g 196 | 1.608603932021352 | 0.303741737969276 | 057989833 6375365
and the sinusoidal oscillation of the mass term indicated |- T T T e
in Tabl &SvaluesadATa0® fRqual to [ 0.49181711729649
Their angle tilt equation (10.7a) and phase sync equation | % | ' i soan il oo il Kl
(10.7b) are satisfied simultaneously. The perfect L 1583 | 3.674679534368935 | 0 13383943802527 S3091245 1271504
. . .. 0.49181711725639
synchronization is interpted as electron, up quarks and - T TR T
down quarks are stable fermions. In fact, these three type:| *
of particles are stable and serve as the building blocks of | ¢, 4118 | 1.39311899M29374 991885 1251841
all atoms and molecules in the real world. P 6630 | 2 88188661994343 353991388 1171431
2. The other particles listed in Table 11.4 namely muon, T TTT .
b 050 7297445510455 0.53991445 1271711
taon, ad strange, charm, bottom quarks are not perfectly |
synced i ndi RSadlueshtaTb=g0 tenceu al |4 il Rl L S e
) & 3t
nonzero values. According to the same reason, it can be | zrmrmm s = T

interpreted as they are not stable particles. In fact, muon,
taon, and all hadrons compositediwétrange, charm,
bottom quarks are unstable and subject to decay.

3. All fifteen quarks and three charged leptons have

fluctuation
variationodo in Table 11. 4.
have the trajectory jumpi

trajectory jumping behavior describedSection8.
Formulas of (8.38) are used to calculated the tilted angle
DJ deviated fromy =120*. The DJ data along witha,, ,

a'’, and f, for three charged leptons and fifteen quarks are

phasePSvauei at i oSf

*. The data for leptons are basedtmfoil type model in Section 12.

The results shown in Table 11.4 and Table 11.5 indicate
that, even though th&T- andPSequations are ad hoc
tions th%aH:h t e;ss gnge f these particles.
| ostMaé Ia grpnt gr SpS tp

r coggiéelg

at least two facts to support Postulation 1A4 mentioned
previously, the large error ranges®fandg for the unitarity
triangle shown in (11.7) can be explained naturally by three
up quarks with different colors as three particles instead of

listed in Table 11.5. Three top quarks are excluded, because one. It serves as evidence. The other evidence i&sjozss

thef-modification is not fully applicable.

It is interesting to find out that, for the fifteen quarks
despite dtheir more than three orders of magnitude mass
differences, the values @ = 0.5399¢ ° 0.00001 are within
10°° degree, which corresponds to the values of
J =120"- DJ within the same range. This is possible
because despite their very different mass andalues, the
f-modification is capable to bring back thg values within a

very narrow range of’, = 0.4918172 0.000000:. These

Copyright © 2013 SciRes.

values. As shown in the PDG data book, most of the

wei ghted average curves for
one peaks corresponding to a flavored quark made of-multi
components with different mass values. According to
Postulation 11.1, the mulie& behavior corresponds to
quarks with the same flavor and different colors having
different masses. Moreover, compared to the ZBD& data,
the 2010PDA data show more evidences of mipiiak
behavior for quarks mass curves. This argument is also
supportel by other evidence. In the PDG data book, most

JMP
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erent partlcles p ays p|votal roles in many areas. There are
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weighted average mass curves for hadrons made of quarks
(anti-quarks) with different flavors show similar mufieak
behavior as they should be. Quarks with different flavors
having different mass values aerognized as different

elementary particles, with the same reason, so are quarks with

different colors having different mass values.
Experiments found that, a hadron is composed of point
l' i ke constituents named fipa
partonsidentified as three quarks, u, d as the constituents
of proton. According to Postulation 11.1, proton is composed

of nine quarksu, , u,, u, foran uquark, u, , u;, u, for
another quark, d, , dy» d, for thed quark. The question is:

How the nine quarks show up a proton? There are two

possible options.

Option-1: There are three smaller paiikte constituents
inside a valence parton simultaneously. If this is the
case, a flavored ouneoftivees
constituents quarks. It is contradictory to fact that, as

Z.Y.SHEN

In Section 11, nine @n pairs of prime numbers are
assigned as tha-parameters for nine pairs of up type and
down type quarks as listed in Table 11.1.
Postulation 12.1:The original (before reductiomy
parameter of a lepton is an even number equal to the
average value of #m-parameters of associated up type
quark and down type quark.
Explanat®rd In fack, this is the umstaged redson e &Sectioa 8 e n
and Section 10 to select 2, 18, and 42 for the original
parameters of electron, muon and taon, respectively.

m, =(m, +m,)/2=1+3)/2=2, (12.1a)
m,=(m, +m,)/2=(19+17)/2=18,  (12.1b)
m =(m, +m,)/2=(43+4)/2=42, (12.1c)

According to Postulation 12.1, the results for six leptons
are listed in Table 12.1. Thm-parameters of eighteen quarks
are also listed for reference.

mass equals to the
Taaerlz.l:lrgp%ns.gnd Quarks with Assignedn-Parameters*

™Y o 2 nd 3 End [
Generations 1* generation 202 generanion 19 g eneranon tnd

shown by quark mulpeak weighted average mass

Colons red groen | blue | red green | Mue | red green | blue

33

curve, a flavored oerageok 0O

m
~

L

61

N

constituentsd mass. So t |
Option-2: For a quark with the sanfiavor and different fot

s

t f,
t

| pechibated

probibaed

peobibeted

colors such aw, , Ug» Uy, each one takes turns to show [+~

6 12

even | even

50 6l

oven | even

69

eld

up. At a given time, only one out of three shows up. A & ,.‘f,,,;

cars

d,

5 b
£

S ohibied
peohibuted

fl avored quar k bwserageafdsshree g |

7 |23 |31

'3

33

constituent colored -peakar K
weighted aveage mass curve well. This option is
accepted. But it raises a question: Does each colored
quark show up with different timatervak? If the
answer is yes, then the f
theweighted averageof three constituents mass. In this
way, the average mass for favored quark and the
theoretical valuep, = 22.090058@" listed in Table 11.3

should be recalculated to include the weigtifactors.

The results with weiglet factors proportional to the
reciprocal of three color
Weighted up quark mass value:

M, =2.3276313/eV/c?, (11.8a)
Weighted up quarkp, value:
b, = 2193059933, (11.8b)

Both results are within 2010PDG data error ranges.
The importance of Postulation 11.2 and Rudel has
been shown by Conclusion 11.1. In fact, Postulation 11.2 as

the second fundamental Postulation of SQS theory has many.

important impacts far beyond quarks, which will be given in
later sections.

Section 12: Trefoil Type Model for Charged Leptons
In this section, a broad view is taking to look at leptons.
Based on Prime Numbers Postulation and intrinsic relation

between leptons and quarks, a new type of model with torus
as building blocks is introduced for charged leptons.

Copyright © 2013 SciRes.

A’S:I'@ m-pA @msteds listed lard theif mbgRitile; signSafe defiidd by @L1i6).
Conclusion 12.1:There are only three generations of quarks
and leptons. The fourth generation is prohibited.
Praol bR elgNQquAFREL malkumrgofh) Tak
m-parametersg7& 71, IS an odd number
(67+71) - 2=69. According to Postulation 12.1, the

fourth generation leptons are prohibited. According to
Conclusion 11.1, the fourth generation quarks are
prohibited. QED
s d-onglusion12.4 ig the extension pf Conglusioni 1L | ¢ v s
based on the Prime Numbers Postulation and the intrinsic
relation between quarks and leptons.

On the experiment side, according to 2ADG data, the
number of light neutrino types from direct measurement of
invisible Z width is 2.92° 0.05. The number frome'e
colliders is2.9840° 0.0082. Both results show nwace of
fourth generation neutrino existence. These experimental data
support Conclusion 12.1.

Notice that, there are vacar
Table 12.1. The question is: Are there any undiscovered
leptons? In the three generations, there arbvénlepton

vacancies, in which six ag /m, ¢ type, and the other six

aren,, n,, n, type. If these vacancies correspond to
undiscovered leptons, the sx/m, ¢ type would be charged

leptons with mass ranging from a feMeV /c? to a few
thousandsMeV/c?. That is impossible, because charged
particles in such mass range should be discovered already.

JMP



1255
Z.Y.SHEN

The neutrinost,, n,, n, are intrinsically associated with trajectory may start at a point on cirdeand halfway
their companions leptons, /7, ¢ respectively. If there are through at a point on circiB to keep the anglé AQB:

no undiscovered charged leptons, so are no undiscovered I AOB =180"- Df =16698687309. (8.18)

neutrinos associated with them. This rule is originated from th&equation and strictly related
To fill the vacancies wit htop(x)dp(g,} o deemmealcurvatues o thesorus madd. t

only way. The other way is that, thes#cancies serve asa  To construct the trefoil trajectory, (8.18) is used tecatne

hint for new structure of existing leptons. the location of poinB from the location of poiritA for each
The first generation fermions are divided into four branch.

categories including two types of leptamand ;7,, and two
flavors of quarks each with three colots,, u,, u, andd,,
dg» d,- The second and third generations have the same

structure. Should leptons also have colors? This is the initial
thoughtinspired by the vacancies in Table 12.1. ‘ =

The basic idea is that, Il eptonsé n ; has three
branches. Each branch separately is a torus model. The three

branches combine to form the new model. \

Leptons6 t or u>$2. Tinemke modél made s pi n ( ¢

of three torus should also have spih2. There are two

options to deal with the spin problem.

Option-1. Let two branches have spin>/2, and one
branches has spin>/2. The sum bthree branches
spinis>/2+>/2+(->/2)=>/2. But this option
makes the new model lost thridd circular symmetry.

Fig.12.1: (a) Trefodknottype; (b) Borromean rings type.
More seriously, the opposite spin in one branch abruptly

reverses loofl movement direction, which violates the The othe_r rulg s for the trefoil trajectory are. .
. : J 1. The trefoil trajectory must go through poiitand pointB
requirement for smoottnajectory. It is not acceptable. of three branches to satisfy the requirements(gf) and
Option-2. Let each branch has sp# 6. It can be done by (%
selecting the reduced-parametem=1/3 for each p(x,) for each branch.
branch. According to SQS 2 hHeedraagtoryistheqgeofesigs bajween adjagentipeint
equals tom>/ 2. For the new model as a whole entity, and poiniB on trefoil type model surface.
the reducedn-parameter add up te=1/3+1/3+1/3=1 3. The three branches of trefoil trajectory have the same
corresponding to the spim/ 2. This option is accepted shape separated lyp0'for the 3fold circular symmetry.
Next step is to find out how the three torus branches and ¢
three trajectories amombined. According to Penrose [12],

there are two types of topological structures with three
branches. The trefeknot-type shown in Fig.12.1(a) is a
single loop seHknotted to form a trefoil structure. It fits the ! :
job to combine three trajectories dmee torus models into o e \
one trajectory on the trefoil type model. The Borromaag- O
type structure shown in Fig. 12.1(b) is irrelevant to leptons \/
model, because its three loops do not combine into one. N /
Fig.12.2shows thec-y plan cross sectigtin whichthe _ A 9
three loopl circles shown by dedashed lines touch each Y 2
other tangentially from one circle to the other circle with SR
continuous first order derivatives. In this way, lebgoes W/ 4 /
smoothly from one branch to the other. The total length of X0 /
combinedloogl equal s precisely the M i 0
loop-1 lengths representing/6+>/6+>/6="h/2 spin for "I
electron as a whole entity. L '
Fig.12.2 shows how the three branch trajectories \4,
combined into a trefoiirajectory. As mentioned in Séan 8, s
on the eletron torus surface, poi#t and pointB in Fig.8.2
actually represent two circles, cirefeand circleB. A

Fig. 12.2: The cross section and the projection of trefoil
trajectory for electron orx-y plane.

Copyright © 2013 SciRes. JMP
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In Fig. 12.2 the trajectory on top surface is shownthg
solid curve and on bottom surface is showrh®ydashed
curve.

Trajectory for electron goes astiockwise through six
characteristic points and back to close one cycle:

A- B- By- A- B- B- A- B- B- A
(12.2)

Indeed, the trajectory is a trefoil type closed loop with the

correct topological structure and thdddd circular symmetry.
The Weinberg angley,, = 28.4794848" is the same for

all three branches as well as for electron as a whole entity. It

needs explanation. As mentionedSaction8, Weinberg
angle is a phase shift between lebpnd loop2 periodic
movements:

Qy =4, =X (12.3)
For the trefoil trajectoryq, =g, repeats three times at three

locations, A, , A,. A,. The repetition means the same phase

shift kept no changalong trajectory at three locations.
Therefore, the three angles should not be added 3gy,to

Look at it the other way, the combined trajectory is the same

one on the original gentistorus surface, which is
reconfigured to fit the gerst8 manifold. The combined
trajectory has one Weinberg angjg, = ¢', = 28.4794848"

corresponding to the charge 6ffor electron.

The trajectory shown in Fig. 12.2 is a samples selected
from two sets of discrete possilitajectories. The jumpmn
trajectories described in Sext 8 for electron torus model
are also valid for the trefoil type model. As long as the

Z.Y.SHEN

For each branch:
_1 emliptypeq. T Miowntype, | 9

= g i=123,j=r,g,b.
m > u
(12.4a)
For lepton as a whole entity:
m = a m,» i=123. (12.4b)
j=r.g.b

The factorl/3 in (12.4a) is introduced to make each branch
with spin >/6. The indexi

=1,2,3 is for three generations
and the indexj =r, g,b is for three branches.

The rule to select the-parameters for the trefoil type
model is to make the loop ratiw/ m identical for all three
branches. The formulas to determine the origmal
parameters (before reduction) of trefoil type model each
branch and as a whole entity are based omtharameters
of (12.4) and the torus model origimaparametem
For each branch:

1em o

torus”

n e—unwrus i=123,j=r,g,b, (12.5a)
3em U
For lepton as a whole entity:
n = a N, i=123. (12.5b)
j=r.g.o

The rule to select the-parameters for the trefoil type
model is to make the mass raf@ n identical for all three
branches. The formulas to determine the orignal
parameters of the trefoil model each branch and as a whole
entity are based on tma-parameters of (12.4) and the torus

trajectories meet all rules, they are legitimate. In other words,model originalp-parameterp .

the fAelectron c¢ | o usdiptionof s

electron behavior for the trefoil type model. The same is true
for the trajectories on trefoil type models of muon and taon.

Introducing the trefoil type model solves the vacancies
problem in Table 12.1. Table 12.2 shows the vacancies |n

Tabe 12.1 are filled with
Table 12.2: The m-Parametas of Quarks and Leptons with 3
Branches *
Generation | 1* generaticn 2M seneration | 3 peneration

¢ peen | Bue red green blue | red green | blue
1 7 13 19 29 17 [ 43 33 61

LD [200 [&0) |12 [ 15 [26(1) | 3301) [ 42(1) | s0(1) | 60(1)

T & :
D¢ e (uar s,

_ -

al sPeaéhbrarictsual i zed de
em _ .
P.j 3e—‘uptoms =123,j=r.g,b, (12.62)
éM.rq
F?r Iepton 83 ae)/vhole entlt%
= ap;.i=123 (12.6b)
j=r,g,b

The original numerical parameters are reduced to make
them-parameter for the trefoil type model as a whole entity
equals to 1 corresponding to spih2. The way of reduction
is that, the originain, n, p are divided by the originah for
each branch.

In Table 12.3, the numerical parameters calculated
according to formulas (12.4), (12.5), (12.6) are listed for each

* The m-parameters listed are their magnltude their signs are defined by @1.epranch as well as for lepton as a wheifgity for electron,

** The number in parenthesis is the reducegarameter.

For three generations of charged leptons, the formulas
given by (12.1) of Postulation 12.1 are generalized for the
original m-parameters (before reduction) of trefoil type
model 6s each branch and
original m-parameters of coesponding up type quark

M, ptypey | and down type quarkndoww‘n‘,i :

as

Copyright © 2013 SciRes.

muon and taon with trefoil type model.

As shown in Table 12.3, all reduced numerical parameters
m, n, p are identical for three branches. It indicates that, the
trefoil type model three branches are mathematically identical.
éfter rqp%cilog th@rr{jllffqre{\c&(;s |rbtr()ﬂe é)réglgal paramefes

no Ion
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Table 12.3: Numerical Parameters for Three Generatins of
Charged Leptons

‘ Branch | m-parameter _. puamete ___p-parsmeter

| Name | Oniginal | Reduced | Onginal \ Reduced Original Reduced
Red 23 13 13 1% 13 16

| —— Green 673 13 33 | 16 33 16

RIS T 123 13 65 | 16 63 16
Whaie 6+23 1 3+13 12 3+13 12
Red 183 13 29-14)3  |(1-578)3 604873 3363

Muon | 0% | 263 13 |(asiays =385 §7363 | 3365

| Blus 343 13 (55-13)3  |(1-538)3 1142473 3363
Whole 26 1 42414 14538 $736 136
i) 1273 13 1203 Q2+673 | 4172703 093573

| Taon Green 3073 3 (1424673 | Q+67)3 4967303 99353
Alue 603 i3 (1714373 [2+67)3 | 5961003 9353
Whale | TSOF2A| 1| 14441621 | 3+67 | S03373+13 | 9938

The calculated parameters for electron, muon and taon
with trefoil type model are listed in Table 12.4, Table 12.5
and Table 12.6, respectively. In which, the parameters with

the 6 mar k ar e-medifidator and thee , i
parameters without thef-6 ma
modification.

The generalizedT-equation andPSequation of (10.7)
are also valid for | eptonsd

As listed in Table 12.4, Table 12.5 and Table 12.6, except
the oiginal numerical parameters differences, all reduced
numerical parameters as well as other parameters for electrc
muon and taon trefoil type model are the same of those for
their torus model listed in Table 8.2, Table 10.1 and Table
10.2. The consistends expected. The torus models and
trajectories serve as the building blocks for trefoil type
models and trajectories. The three torus models and three
trajectories combine into one trefoil type model and one
trefoil trajectory. In the combination procetise only thing
changed is their dimensions shrunk to one third. Therefore,
all angles as well as all normalized lengths are kept the same

There is an apparent problem. As listed in the tables, the
values of p/ n ratio for each branch are the same for the

lepton as a whole entity. Singe/ n ratios equal to mass
ratios: p/n=m IM,, the question is: Does the mass of each

branch equal to the mass of the lepton? Of cause not, but it
deseves an explanation. As shown by (10.7c) for the
generalizedAT-equation andPSequation, the mass term is:

sinla 9= smae—qo sm% p sm% ‘78 (10.7¢)
¢m
The mass term is oscnlatlng along the entlre tref0|l trajectory
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Table 12.4:Parameters for Hectron with Trefoil Type Model*
Electron

Model. Trefoal type
Symbol: ¢ Mass: 0

Wemberg angle. &,

S1099895 Me¥”,

=@, =28 47948454

 Numenscal parameters

Charge: ¢

Rad beanch Origsmal: m_ =2/3, m =1/3, p =1/3
Reduted w_«1/3, 0 «(1/2)/3, p «(1/2)/3
Ratos w/mw =12, p/m =1

Geoets beanch | Origimal: m, =673, m, =3/3, p =33
Reduced w, =1/3, s =(1/2)/3, p, =(1/2)/3
Rattos m, ‘m =12 p in =1

Bluebranch | Origumal m, = 1273, 1, =63, o, =63
Reduced: m,=1/3, = (172073, pow(1/2)/3
Ratwos. 1, ‘'my=l/2, o'yl

Whote Ennty | Onigieal M2, al, pal
Reduced: wwl, hwl/2, pwlid, 2p/ mwi
Ratwos mimwl/2 pine M, M, =1

Modification factee
Oxxginal
Modified 25 effecr

____Pxameters for three branches as twell as

for electron a5 whole entsty

[, =0.98363423

Ve

=1 for electron, d=1/3 for each branck**
- 1.01623292

a,«05, 8«05

o, =049131712

5. = (30811646

efore

1, =0.025 7(x)=
R= 050818288
Ay = 052342698,

Torus wwer-Ralf (neganve curvaonrs)

157710262

A = 0.21505573

-Balf (posative curvasure)

373, x{x,) = 2.8643925

Triangle 3,00,
on
O, ¢ross section

Trangle Y 270’ ,on
Ty aoss sschon

Triange 4 0,0,ca
o¢ sz Section

Triangle G O..Z);
xy Cross Section

3,= 041086101
X= 028645244
2" = 041103584

= 041086101
X' g 0.2856076
¥lym 041738506

A, - 036039205
2', =0.33546647

X = 110436775
¥y 1 OOI407T

oy = 6117939217

a' =31 921238 1

7= 1B ATHEAT

&, = 4181466471

Fy= SS257547"

£y = 3044799569

@, = 13.76493556

¢ = £2.24342009"

r', = 63 S6306087"

e~ mmies
Ye= 1176287735

o'y« 137.75557991°

W, =05 M09ISIE

¢ = 3006332117

o= 35 20047

&ow 42 23342008°

& =84 05908382

Table 12.5: Parameters of Muon with Trefoil Type Model*

Model: Trefoil type

Devianon: &

Mues

- &, = 29.6163361

Symbol. sz, Mass: 105.63885154 Mel, 2010-PDG data (105 6533668 = 0.0000038 ) Afei”
- 4588 %107
Wemberg angle: &,

Charge ¢

Numerical parameters

Red branch

Oogmal m =183, 2 «(29-1/4)/3,
! Reduced: m =1/3
| Ratsos

n

no=(2e3/8)3,

m =158 pon

p, =608
7, =33613
06 +10/13

8/3

Geeen branch

fO{‘.

gmal m, =26/35, m,

iR:du:ed m =13 n=(1e583
! Ratos: m,

-(d2 1

m =1e38, p

4

n, =206 +10/13

1, p, =87363
7, =336/3

Biue beanch

={1+578}'3,

o, =3363

| Ongmal- my =343, m «(S5<1/4)'3, p, =11424 '3
{ Reduced: m,=1/3, n,
| Ramsos: my ‘my =138, py oy = 2061013

Whole Emity

[ Ratioy m/mel-5/8, pinald,

| Ongmal m=26 n=42+1'4, p=8736
! Reduced: m =1, nel=5

B, p=336,2p m=tl

M, =206

-10

13

" Parameters for tiree branches a3 well as for g 3 a8 whole entity_

There is no way to define anotheass term for each branch
different from the one for the whole trefoil model. The

| Al for ok, o=

Sa=091340583
JSi=1.00850309

173 for cach beanch™™

Ongmal™ a, =0.53843528 & =
Effective. @'y = 049181712 B,

230688302
' 2.42734896

situation is similar to the Weinberg angle discussed earlier.
The p/n=M /M, as mass ratio is not for each branch

x, =024930546 , ©
R «0.5081828%
A = 0.02638227

Tonss inner half (negasive cueviture)

(x,)=3.14361568

, A= 000615870

Torus outer haif (positive curvimare)

1, = 025060434, x{x,

) =3 1349118

separately; it is for the lepton as a whole tgnti

Trangle &, 'O, om
0O,f" ca0ss sechion

Trangle O’ £'0, on
¥-y Cross Secton

Trangle 4, 0", 0, o0
0,G' tross sactom

Trangle G'O0, on
X-) €033 seChon

It must emphasis that, lepton trefoil type model as a whole
entity represents the lepton. The red, green, blue three
branches are not separated particles. This is the major

b= 036316560
A= 043715818
7', = 033331729

a,~0.07530057
X o= 0 50135752
¥y 008300048

X', = 037560704
Z', = 061259683

A, =~14388238
Yy 009445633

di fferences between | eptons

o', = 36.42057154"

a'y =75 M5 T

., =19 6163161

&, = 730639579

|l or s.

£ = 3438002705

B = 945106237

- 2234174704

-5

@, = 3.63013464

o, = 8919920141

¥, = 94 70080110

V= 127 84191686

) = 109003419 ¢

¢ - 33.02151938"

@y = 3.40080232°

£, 52155083147

£ 10 93658044"

Copyright © 2013 SciRes.
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Table 12.6: Parameters of Taon with Trefoil Type Model*

Model: Trefoil type
Symbol: r, Mass 17768709598 Mel’
Deviation: & = 2 868x 10"

Weimberg angle: &,

Taon

&, «2918776233 |

2010-PDG daex (1776.82=0.16) Mel’

Charge: ¢

Numerical parameters

Red beanch Ongmal mt_=42/3 »
Reduced: w_ =1

Ratos: n, 'm =2«6/7

I =(2<6/7) ). p =9035/2

=120/3 » =417270/3

¥

p.n=3H1«12

Greea branth | Origmal: m_ = 503, »

Reduced: m =173,

Ranos: n, 'm, =2+6/7

a{2<+ 11 1B T
n «{2+6 3. P

-(142<6'7)

3, p, =496750/3

'

P, in, =3774112

Blue branch Origmal: m, =560/3, n,
Raduced: m, =1

Ranos

3, my-

n/my=246/7

(1< TN 3, p,=5961003

(246/T)/3, py=9935/3

2 my=3477 «1/2

Whole Ennity | Origmall m=S0+2/3
Reduced ww)

Ratios: »

mal2+6/7, p

n=jddL16/'21 P-((_Jl‘li‘.-] ‘
0/, p=B03S, 2p/ m=19870

naM M, «34T71-1'2

Parameters for three branches

a5 well 3 for t3on as whole esaity

d=1 fortaon, o =1/3 for each branch**

Origmal: 4, =0 5208362, 5 = 430440915

Effective: a.'=049340535 , 5.'= 4 40264701

T = half (posstive curvature

395, Tix.)= 314142623

5, =0

O

9 =0.1=12345678. (13.2)

Definition 13.2: The gluons numerical parameters are

defined as follows:
1. The originalm-parameter of gluon is defined as:

m:°2mq‘. (13.3)

mqisthem—par ameter

of
2. Then parameter of gluon is defined as:

n=e ”12' 2 (13.4)
3. The gluons handedness is defined as:
For right handed gluons:
m>0 andn>0; (13.5a)
For left handed gluons:
m<0 andn<O0. (13.5b)

4. The gluon effectiven-parameter as gauge boson with

spin > is defined as:

Mg =° (M- 2n)) =°2. (13.6)

5. Thep-parameter of gluon equals to zero for zero mass:

Trangie 5, D'O.oa | Triangle Y £'0. cn .Tnngje.(_O‘_ O.on | Tnamgle GO0, oo p =0. (137)
X -} CLOS8 SecTion OQG' cross section ) 01063 St : H H H
] v R RO, — The numericaparameters of eight gluons are listed in
a,=0.0273495 X, =0.48844459 X.= 1 49116821
A= 0,50 Z'y= 062275234 ¥ ;= 0.02662385 Table 13.1.
Y= 002896323 i 1
Vel I i W SE—eE— - st Table 13.1: The Numerical Parameters of Eight Gluons*
o'y = 65.30414182" | o, =B5.00741245" | @, =29 18776233 | &, =2 06863135 Cioos = . = > & | & | & =
B= 248247207 | 7, =3.3938249)" | .= 2270401238° | ¢ Sadeof | dd | a7 | um | 4L | ws | 2% | % | o5
A iy T ¥y s ¢ ’
,=89.83338092" | ', = 91.63876258" | w128 29" | v, 5 medxk, | Isiab| 3xSal0] 2x7=1d] Iullem .ﬂ| TR TP | BTETPTS
@, =2423381334" | 9, =327752516° | £o=SLBOITIATL | 2 = - I
* All data are from 1&digit numerical calculations, only-digit after the decimal poiri = m=343 " 5 0 W 1% 3 W
presented. 5 o - i = = 5 o 5
** With different normalizations, the listed values of length parameters are the same for ;."_,“ 5 2 Y 1 2 1 1 1 1 ;
each branch and for taon as whole entity. NG = - M 5 2 o =
- - . u L
. . "Notes | | The listed m, m,, , mparameters e for gluons ovth right handedness
For SQS theory, the trefoil type is the real model for R A et oF Sl i O D s ety e

leptons. Otherwise, the vacancies in Table 13.1 ada
study

filled. However, t he

waste effort. It serves as a rehearsal for the real show.

Section 13: Gluons and Strong Interactions

The strong interactions between quarks are mediated by

eight gluons, which are gaugedons with spirf and zero
mass. In this section, the gluons and the strong interactions

are treated in terms of mathematics.

Definition 13.1: Eight gluons are made of eight pairs of

guark and the same type aqtiark:
gl = drdr ’ g2 :dgag| g3 = Ugﬁg, g4 = dbdb’

Os =Wy, 95 =55, 9,555, Gs =85 (13.1a)

or g =0qq;;i=12345678;
j=d dgu,,dy,u,S,S,,S,-
According to Definition 13.1:
g =9q9,=q69, =99, =9
1=12345678,j=d,.d,u,d,u,s,s,.s,
The antiparticle of gluon is itself:

Copyright © 2013 SciRes.

(13.1b)

Explanatiore phe defingidns of gluons sumenioad parameters
are based on their geometrical model. For convenience,

the following discussions are referring to gluons with

gl uonods

n

right handedness. According to SQS theory, the model of

a gluon as a boson without mass is a gihgbp with its

m-parameter given by (13.3). As listed in Table 13.1, the

original m-parameters for all eight gluons are 6
corresponding to spins af=m>/22 3>, which is
contrsdictory to gluon as gauge boson with sp#i> .
The problem can be solved by their moded. shown in
Fig. 13.1(a), the gluon

sides are merged into one and leave two small circles at

two ends. Then the merged portion is twisted into

n=(m- 2)/2 turns akin to a spring shown in Fig.13.1(b).

The loop unmerged portion is evenliyided into two
small <circles. Each ci
to /, =L, corresponding to spir/2 with the same
orientation. Two circles contribute the spin of
s=>/2+>/2=> for the gluon. This scenario is

consistent with the number parameters listed in Table

13.1. The effectivan-parameter of

JMP
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m, =m- 2n=m- 2(2- 1)=2 corresponds to the spin of Theorem13.1: The regular type strong interaction between
= 2 two members in a pair of quarks (aqtiarks, a quark

s=m,>/2=>. Then-parameter equals to the number and an antguark) wih numerical parameters,, n,

of turns shown in Fig.13.1 (b). Theeparameters of andm,, n, satisfy:
gluons all equal to zero for zero mass.

ol
< In,- n,|¢ gﬁ‘ml_ m,| - lﬁ- (13.9)

Proof: For the regular type strong interaction, according to
Definition 13.3, (13.9) is subjected to the condition that,
all gluons participated in the link have the same
handedness. According to (13.4), and (13.8):

.- nf=8an =%£’:I'ta,(m - 2)=%‘”l' m-&a ¢%\ml- m|- Ugazt
Formula (13.9) is proad for all gluons participéted in
the link withm >0 andn, >0 or all gluons
participated in the link withm <0 andn, <0, which

belong to the mgular type. QED

jLemma 13.1:A pair of quarks (aniquarks, a quark and an
antiquark) with numerical parametens, n, and
m,, n, violating (13.9) is prohibited to have the regular
type strong interaction between two members in the pair.

Fig.13.1: Gluonb6s mode

Rule 13.1:The strong interaction between two quarks (two
anti-quarks, a quark and an agtiark) g, and g, with

parametersm,, n, andm,, n, is mediated by a link The strong interaction belongs to the weakened type.
made of gluons with numerical parametens, n, Proof: Lemma 13.1 is the reversed opposite of Theorem 13.1.
. . o QED
satisfies the foIIomeg equations: According toTheorem 13.1 andemma 13.1, the strong
‘ml - mz‘ =gam. (13.8a) interactions among quarks (aqtiarks, a quark and an anti
i=1 quark) have prohibitions meaning no regular tgpeng
N interactions between certain specific quarks {guotrks, a
|n1 - n2| =aan . (13.8b) quark and an antjuark). The selectivity of regular type
i=1 strong interactions based on Theorem 13.1 and Lemma 13.1
N is the number of gluon types in the ling; is the plays an important rule for comparing the theoretical results

number of gluons of typeé. with expermental facts. . .
Explanation: In ?13 8),N >y1pmeans more than one types of The possible gluons links serving as mediators for the
| A he i h regular strong interaction among quarks (antjuarks) are
gluons participating in the linky, >1 means more than  yiyen in Table 13.2 and Fig.13.2. The form for numerical

one gluons of typéeparticipating in the link. parameters used in Table 12.2 is:

Definition 13.3: The strong interactions between two quarks n o ] _@u N 5
(two antiquarks, a quark and an aqtiark) are [ Mol e = éa-izlal‘ni B A .
classified intawo categories. oo , 6_11 g
Regular type: All gluons in the link have the same ﬂml\ ° ‘mz‘]q. pair — éaizlai‘m“ . "

handedness, i.e. ath and alln; have the same sign.

Weakened type:Some gluons in the link have different
handedness, i.en and n, having different signs.

Explanation: In a link, all gluors share the same momentum
orientation. Gluons are bosons. The gluons with same
handedness and same spin orientation have a tendency
of condensation, which represents a strong attractive  parameter of gluon type n, is then-parameter of gluon type

(Jmy/2 [my] » [ [n,])- (13.10)
In which, m, n, andm,, n, are them-parameter and-

parameter of two quarks (two aigilarks or a quark and an
antiquark) involvedN is the number of gluon types in the

link; &, is the number of gluons for type m is them-

force to enhance the link. The gluons with opposite i. In the AFactso+mowped Babl e
handedness and opgite spin orientations weakenthe 5 /. ypeo r e pt sigheimnumetatorandt w o
link.

denominator for the-pair part in (13.10) take the same sign;

t hel/l+fiypeodo+/atygpgd 0fir epr e s°esignsint h e
the numerator and denominator for thpair part in (13.10)

take opposite signs.

Unless stated otherwise, strong interactions are referring
to the regular type.

Copyright © 2013 SciRes. JMP
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Table 13.2A: Gluons Links between Up Quarks Table 13.2G: Gluons Links between Up an®trange Quarks
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Table 13.2B: Glwns Links between Down Quarks e e
.:. d"i l‘g "f‘,‘ 2 Thewsare - s typelnks 85 and 57 s permeted machay K (W), X (G2)
4. |&5=a ] Table 13.2H: Gluons Links between Up and Charm Quarks
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., i a Table 13.2I: Gluons Links between Up and Bottom Quarks
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BoTole- a3 B —.tedets +
el [ BerBoleteddel yep-n Table 13.2J: Gluons Links between Down and Strange Quarks
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2 Table 13.2K: Gluons Links between Down and Charm Quarks
B, (SRS RCE LR L) TelTewetadsteg F3 3 RLY (L1203 LE e o ] .1 T 4, =
1 T TE T T T Mt I TSI Fealmto-Te g L ¥ ¢ : . 3 ”
a T, €e Y el te ey 'z.;,‘ TR YRS R TLTRNS A_\'.
[H e midmasing [EEIS LT ST Cr Ti-liwdiedeifis TS B | IR LSS S ’.;'- R
" ] ; PRI T a7 wl08a 10160 E w . pLn | S gy
4 % b 0 = 5 - Rl
T Tediele-18a3 T-iTedeedel8e %]
,b," T T P T R e P S e e Rk
w Face || Thewase « o typrand -« typelinks @4 and d4¢ am persttedsuch as T (adc)
Facth || Thersare -+ typelinks between dfferent colees. 45 i penmined suchas n(55), x,(55) =.(ded)
2 Exeeprd b, b5 and 55, thee s no ot - - typeoe - - Typednk Because b, lolated 2. Thertisa- - typelnks oF snd Cdate pemunedsuchas D' (cd). D{zd)
Riien b med §) () < DED 6 penhibihad it sich hasyoma ate iiad. Table 13.2L: Gluons Links between Down and Bottom Quarks
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Table 13.2M: Gluons Links between Strange and Charm Quarks

(17 BT L

Facu 1. Thexears - < typelmis 550

= (dse)

and gsc are permnted such as £ (3:¢)

2. Thereare - -~ typebniks. ¢F and &2 are pemmatted such as D (¢2)

= ()

D{zs)

Table 13.2N: Gluons Links between Strange and Bottom Quarks

q. 1 3 L

1.
3
‘L'l
S
By, 33 2
Factr | | Theeears - - typeand — - typetmk g is pemuntedsuchas =, (usd), = (deb
I Thete s & - = typeleka 5 and Thasepermitedsuch s 5 (55), B(25)
Table 13.20: Gluons Links between Charm and Bottom Quarks
q.2 c... g, . 2 <y
- R g
] & Tald ¥ —
e T-fex
o T F o S, 3.
L4 e
4
a5 : e
% 82
Facts | 1 Thets 310 = = typrand - - l'.‘p;lr}u ged i pml!vdlml‘r»‘. found yet
There b & — - typelink. cf snd 5o arepenmvattedsuchas 37(c5), B (25)

Three top quarks , t,. t, are not listed in Table 13.2,

because there is no regular type strong interaction among

them and with other types of quarks.

.

Fig.13.2: Regular type strong interactions among quarks. The multi
link of the same type between twaoagks listed in Table
13.2 is represented by a single line.

Copyright © 2013 SciRes.
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According to Table 13.2, Fig. 13.2 shows the regular

strong interactions among quarks and-guotrks. The solid
line represents links between quark with quark or-quéirk
with antiquark (thefi+/+t y p e 0- /atnydp €0
dashed line represents links between quark withcarark
(t he+ttfiy pe 0+/atnydp di0
represent the weakened links between top quark and tep anti
quark, which will be discussed later.
The strongnteractions shown in Table 13.2 and Fig. 13.2
have following features:

)

)-dash@dhirees d ot

In general, the hadrons consistwfd, d, d, s, S, C,

C, b, b can be constructed with the gluons links shown

in Table 13.2 and Fig. 13.2 , which are agreed with

known experimental fat s
Table 13.2.

as

s hown

i n

For the three lighter quarks, d, S shown in Fig. 13.2,

there are only solid line links for quark with quark or anti
quark with antiquark among different colors in the same
flavor. It means that, the samavbr quarks are permitted

to form baryons such aduu, ddd and SS¢. But the
quark and antquark with same flavor are prohibited to
form standalone mesons suchuib, dd, SS. In fact,
experiments confirmed these conclusions.
The neutral mesop° = (uu - dd)/~/2 is special. Table

13.3 provides a possible explanation for the formation of
consi

p’. The gluons |

nks

andd fisi gudsndéddorform p° = (uu- dd)/~2

via weakened strong interaction. In fact, the weakened
strong interaction may explain why has a much

shorter mean lif@.42 10*'s comparing top*, p- mean

life 26033 10°s.

Table 13.3A: Some Gluons Links between Up Quarks with

Weakened Strong Interaction
= v,. : w,. :

32 82 =2
Sotas | Some axamples foe ks made of ghices with maxed - and -
weakenad stronguiters cions 1o form the 4 pant for £

meson

s ame pecsenied, which provide

Table 13.3B: Some Gluons Links between Down Quarks
with Weakened Strong Interaction

<
513
'

=Ry LN

[ Jetaif oLt 2
Same exaangles for ks made of ghoans with maxed
Frovade meakenad strong mbesacoans to foamthe &7 pae for 7°

Notes

mason

Amd =T dpns e peesented altich
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4. As shown in Fig. 13.2, for the two heavier quar&s,
guarks have only dashed line links betwdé#ferent
colors, and qarckhave only one solid line links between

Z.Y.SHEN

loop-1 merged portion as shown in Fig.13.1. However, there
is a trick. When a gluon serve as the mediator of strong
interactions, its1 does act like regular-parameter as shown

different colors. It means that, the same flavor quarks andin (13.8b). But gluon doing loof jobis not necessary mean

anti-quark are permitted to for mesons such &€ and

bb ; and the same flavor quarks are prohibited to form
baryons such a€CC or bbb. Experiments confirmed

these conclusions.

by the

short lifetime of0.53 10%s.

Table 13.4: Weakened Gluons Links between Top Quarks

and Top Anti-

uarks

. There is no link from top quark or top antiark to any
other quarks or antjuarks, which means no strong
interaction among them. It is confirmed by experiments.
No hadrons made of top quark or top aptark with
other type of quarks or arguarks have found. There is
no regular link among three top quarks or three top anti
guarks either. As mentioned in Sectibh, top quark and
top antiquark are produced in pairs. Table 13.4 provides
a possible explanation. In which, the links are weakened

mi xG ds ifigrmos ainmd  dil u o n s Atcordingte RuleTL® 2 thereease trivial cases with=2,

of such mixed links is a weakened strong interaction

betweent and t, which may contribute tdt p ai r 6 s

itself having loop2.
Rule 13.2:The strong interaction between two gluons with

parametersn,, n, and m,, n, by transmitting and
receiving gluons with parametens ,n, satisfies the
following equations:

m, +m, = g_ am a,b,i =1,2,33 8, (13.11a)
N||=l

n,+n,= 8 an ,ab,i=1233 8. (13.11b)
i=1

In (13.11),M is the number of gluon types in the link and
a, is the number of gluons of type

m, =m,, m,=m, andn, =n_, n, =n,. Besides these trivial
dages$, there are other possibilities, which serve as the
mediator for strong interaction between gluons. Table 13.5
and Fig. 13.3 show some examples of strong interactions
between gluons.

According to Rule 13.2 and as shown by Table 13.5 and
Fig.13.3, the strong interactions among gluons have the
following features.

tepeat

In essence, Table 13.2 and Fig. 13.2 provide mathematical 3
explanations for strong interactions among quansksch
agreed with known experimental results. The reason for such
agreement is due to careful selection ofthparameters for
guarks. According to definition 13.1 and Rule 13.1, there is
still some room for alternative selectionsfparameters for
quarks. But in order to meet all known experimental facts of
strong interactions among quarks and-guotrks to forming
hadrons, the room for selecting corregiarameters is

limited.

High energy experiments have shown quarks confinement

are - - type with mixed guoey

1. The existence of strong interactions among gluons
means that strong interactions are nonlinear in nature
as pected.

2. Inthe second column from left, the strong interactions

are regular type represented by all gluons in the link

M pemuttad with the weakensd stiong

with the same A+0 sign.

In the third column from left, the strong interactions

are weakened type represented by the gluons in the

linkwi th mi xed -@d+89i gngn and |
The strong interaction echanism introduced in this

secton is based on a link made of gluons sequence, which is

a simplified concept. In reality, the scenario is more

complicated. Inside a hadron, its valence quarkefcd

antiquarks) are surrounded by a network of gluons including

many links. The strong interactions are dominated by the

strongest link in the network.

As shown in Table.13.2A, in certain cases sucp as Uy

When the gluons link between two quarks is broken, a quark there is only one link for regular strong intefan. In other

and an antguark are created at the broken ends. This
phenomenon can be explained naturally by SQS theory.
According to Definition 13.1, all gluons are made of quark
and antiquark pairs. The loken parts of gluons link are

naturally a quark and an aifuark.

According to Definition 13.2, gluons have nonzero
parameters correspondingtd m, 0. Doesn/m_ 0

cases such ag 2 u, andy,a u , each has two links for
regular strong interaction in parallel. Besides, there are
weakened links among, , Uy, U, listed in Table 13.3A not
shown in Table 13.2A. Among three top quatks ty t, .

there is no link foregular strong interaction. Under such
circumstance, the next best option is to find the weakened

mean gluons having loep? The answer is: No. The
parameter assigned to gluon does not représep?,
insteadni s t he number of turns

link. So the ovall scenarios are very rich and complicated
but the simplified concept does catch the essefs&ong
mtéractiohseevid@requ fits rasgl® agreeal dith expdrimenth. e

Copyright © 2013 SciRes. JMP
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Table 13.5: Some Examples of Strongiteractions between

Gluons
Gluocs Regular strong interaction Weakenad strong interachon Gloon
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L Ouiy oo example (s fisted foe each column in each row
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Fig.13.3: Some strong interactions among 8 gluons.

The strong interaction mechanism introduced in this
sectionby SQS theory has some similarities as well as
differences with quantum chromodynamics (QCD) of the
standard model.

1.

2.

3.

Both theories have eight gluons serving as the mediators
for strong interactions.

Both theories explain the known experimental facts of
strong interactions for hadrons.

Both theories indicate that strong interactions are
nonlinear due to the fact that, there are strong
interactions among gluons.

. Both theories explain the confinement of quarks and

antiquarks.

. According to QCD, gluons exhib&U(3) symmetry.

According to Definition 13.1, the eight gluons are made
of eight quark and antjuark pairs. They also exhibit
SU(3) symmetries for flavors as well as colors like

their constituent quarks.

According to QCD, the eidlgluons are specifically

assigned to a pair of quarks (aqtiarks) to transfer

their colors. According to SQS theory, as described in
this section, the eight gl
To serve as mediator for a specific strong interaction, a
combination of gluons is lined up to make the link. This
difference between two theories can be explained by
proper combinations of gluons.

. According to QCD, gluons are represented by complex

parameters. On the other hand, as presented in this
section, thegluons are represented by real numerical
parameters. According to SQS theory, the phase of a
complex humber represents intrinsic time. Taking this
factor into account, the difference is understandable.

JMP
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Theorem 13.2:For a hadron made of quarks (aqtiarls) Postulation 14.1:Two fermion statey, andYy, with spin
and gl uo n sm-parfarheters ganoelout and the

- ; >/2 and charge serve as the components\of
g | u o-pasabneters also cancel out, which do not g ﬁlz P

contribute to the hadron. In other words, only valence and z°. )
quarks (valence antjuarks)m-parameters anc- The mass ofy, andy, exceedsM ., according to Rule
parameters count for hadron as a compgsitéicle. 6.1, they must appear in pair serving as the constituents of

Proof: The strong interactions are mutual in nature. Fora  \y° and z°. In this way, the fractional charge does not show
pair of quarks (a pair of antjuarks, or a quark and an up

anti-quark), g, and g, , wheng, sends a sequence of According to 201€PDG dataw”,z° and top quark
gluons with summed parametess , and A4n 100, have a mass relation:

o P M,,. =80.399° 0.023eV, (14.1a)
in return g, sends the same sequence of gluons with M,, =911876° 0.0021GeV, (14.1b)
summed parameterg , and 4 n, back tog, along M, =172° 0.9GeV. (14.1¢)

I |
opposite direction. As a result, the net changes of
parameters for the hadron are:

M,,. +M,, =1715866° 0.0255ev°® M, =172° 0.9GeV- (14.1d)

The mass relation implies that, they are correlated. This is
the first clue to determine ¢hparameters of, andy,, .

. O_ . o

Dg'a:l m H_ a. m - a.' m =0 The second clue /" to Z° mass ratio correlated to
o o Weinberg angleg, (M,):

D:An~=3n-3n=0- QED
Sail 'Y a.‘ ' E.i ' My. _ 80399 _ ;5 68169° cogg, (M, )) = cod28.757) = 0.87667

i _ ) _ M,, 911876
The argument is also applicable to strong interactions (14.2)

betweergluons and gluons. d sin? _
Theorem 13.2 greatly simplifies theparameters ana- g, (M,) = 28757 andsin®(q, (M,)) =0.231412) are

parameters of hadron as a composite particle. In essence, forcited from 2016PDS . 101). To combine (14.1d) and (14.2)

h a d r m-pad@meters and-parameters, only its valence yields an approximate mass relations\dr , Z° and top
qguarks (valence antjuarks) count, gluons do not count. quark:

Theoren 13.2 plays important roles for composite particles, Moz Mo oy oM ) (14.3)
which will be presented in Section 19. Z 1+cosg, " 1+cosg, COSGu

The set oh-parameters for quarks used in Table 13.2and  The third clue comes from an apparent symmetry in the
Fig.13.2 is a specific s.election cited from Table 11.2. 1t py NO Elementary Particles Table of Table 18.2 of Section 18, in
means the only s_electlon. In fact, otlsefections are possible, which Z° W’ arelocated at right end and photgn
which is worthwhile to explore further. i ) ’

In this section, a framework is built for strong interactions 9raviton g at left end. According to SQS theorg, is
based on mathematics. More works are needed for detailed correlated with electron ang is correlated with up red

quantitative results. uark. At right end of the tablg,® and W" should be
The basic idea of this section is to treat gkiand strong gorreléted \?vith taon and top ;Zue quark

||?[teratct|on(sj ',[?1 tefr_msl of rr:atpgmgtltchs and geometry. ltis a Keeping these clues in mind, the number parameters are
step toward the final goal of SQS theory. selected fory, andy, as:

Section 14:W Z Bosons and Weak Interactions ForY,:
m, =53, n, =371, p, =3310247% (14.4a)

In this section, SQS theory provides a framework for Fory.:
-

weak interactions based on mathematics. It includes a model
° . . —_ —_ —_ 1

for gauge bosong/” and Z° along with other mediators m, =61, n, =427, p, =3809907. (14.4b)
associated with weak interactions. Formula (11.1b) is used to calculagg,, for v, andy,

W’ and z° particles are gauge bosons with mass heavier ;iih 1/3 replaced byl/?2.
than M, =4.973zev/c? of (6.21). Their model should have The calculated parametersyjfandy, are listed in Table
topological structure similar to the model of top quarks. But 14 1.
top quarks are fermions, and” and z° are bosons. This Y, andY, are not free standing particles, they serve as
problem can be solved by assuming two fermion stetes two branches o" and Z°. According to Table 14.1
states by, and,.

Copyright © 2013 SciRes. JMP
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all other parameters are the sameYpand,, which is Z° with n =ever nor match to quarks witm = odd. The
similar to the three branches of charged leptons trefoil modelsolution forn-parameters mismatch problem is the key to
Y, andy, both have mass exceeding,, . Their model treat weak interactions mathematically.
belongs to the spindle type torus akin to top quarks model  Ryle 14.1:The LeptonsPairing Rule. To participate in
shown in Fig. 11. 1. The, =1.3340611.is greater than weak interactions, charged lepto@s /71, [ are paired
d =1. Thef-modification makesa', <1, which is not fully with corresponding artieutrinosy,, 7 , 7, and
applicable toy, andy, . charged antieptonse’, 7, t* are paired with
Table 14.1: Parameters for Fermion States; and Y, corresponding neutrings,, 71,,, /1, to form companion
! ¥ pairs.

Model: Spindlie 100 Model: Spn®e wrus

Spu A2 Spus /2 Fore"&n,, mé&nm,, t”&n;:

Mase 45593877174 Gl Charge J]/2 | Mass 45 59387774 Gol Charge: W2

Original -.-.-- —”—‘l -i—- o Oxiginal = . ‘,l Tr.' =;x';::q.,r.7;- m + rnﬁ] = 2’ | - e1 m[ , (145&)
Bebat S0 B S5 S n+n; =0, 1=emt; (14.5b)

f = 1240150 "_";l..[uo*lﬂr For e+®&nf>, /ﬁ® &”i’ f+® &nt®:

e 7-_ and ¥, n}+|'m:-2, r=e+,M,t+; (145C)

S modafication mot full applhicable Onginal: a, = 1 33406113, &, = 10.74820041 _ " N

Torus Inner Half (posstive curvatuee) Torus Owler HAll (poditve curvamure) nl’ + n,j = O, | =€ f /ﬁ,[ . (145d)

¥, =0 2490086 . #(x,)=3.14153362 x, = 02500014 ; 7(x,) = 314154406

R=fd-a|= 031406111 The arrows- and ® indicate right and left handedness,
Tnaagle 80,0, oo Trangle 0.0, on Toangle 4 O, O, 00 | Trusgle GO0, o I’eSpeCtive|y.

QN Cross

¥-y Cross Section

¥y Crocs Section

Explanation: Rule 14.1 serves as the basic rule for leptons

: 3 X o 033404308 .
Z = 074664522 ¥ y= 0.00288441 Z,

participated in weak intera
6 -3630797806" | & ~037083758 6 =12 38426492 fractionaln-parameter problem and makes lepton pairs
ikt ool M Yo s LB B St i : with m=ever, n=0 different from quarks with
o = 29 29389387 b, =0 12388165 W 147 94384879 v, = 1790343018 A
oGO | & w0100 | fm TLOSTISIIT | & = 096569807 m=odd, n=o0dd. It lays the mathematical
. . . . foundation for baryon number cegrvation and lepton
According to SQS theoryyv and Z” are two different number conservation including lepton family number
combinations ofy, andY,. Their parameters are listed in conservation. Examples will be given later in this
Table 14.2. section.
R . In Table 14.3, different types af/ m for particles
Table 14.2:W" and Z” Parameters Based onY; and Y, involved in the weak interactions are listed.
W= z'
W = (1,27, kosé, Z’ =g 8l Table 14.3: N/ M for Particles Involved in Weak Interactions
W= af ko, = " 2= )_VT f' = f_:—l'; =~ H | Particles volved i weak intersction
Mode! 2-teanch strocture of 2 spindie torus Model: 2-beanch structure of 2 spesdie torus LS“E’ "“r,”,',‘,‘_! -qaarks :
Charge: =} Dxu'yr 0 Pars o 'qu.c-_ and ant-Quat
Mass \3’ B
M, =M, M cos8, =80 16781481Gel *'.1(1 2ty 4 N | Yoo ¥ W = ) . =
2010-PDG dutx: My = 80399 20003Gal | oo e g Lephon pas 6955 # D Vys TOR, k
3 ;. o Refatrve devistion: &« 1705 <10 D
Relatrve devuanoa: §=28 0 Wetnberg mgie: fhy =0 €y u
Weinberg angle® 6, = 28 45987086 Yo '___ ' .
m (6, )= 022709336 Leptompasts & 20, " Sy, , " 2y,
210-POG data: s (8, (M ) =0 23146{12) W and £ 147
Relative devistion. & = 1.035=107 Gluons aven aven
Reduced numerical parameters Reduced munerical parssnetors | Massons o' 0
Melela2, nel-Tald Mwl-lwd =T Twld
* The Weinberg angley, = g, = 2845987086 is original without- According to the types afi/ m listed in Table 14.3,
modification, which causes the large deviationsNgy and sin(g, ). except some rare events, in order to meet baryon number
conservation and lepton number including lepton family
According to SQS theoryV" or Z° serve as the number conservation, the mediators to make the links
intermediate state for weak interactions; there are other be}weer; the paired particles involved in weak interaction and
mechanisms and particles involved in weak interactions. W’ or Z° must be then/ m=everfo type.
As indicated in Section 12, the redugegarameters of According to SQS theory, the link between quark
charged lepton®, /M, [ s fractional: electronn, =1, antiquark pair an§v" or z° is made of gluons. Gluons also

participate in weak interaction! Is it true? No rule prohibits

‘n._=18 ‘n =28 i i ° L . .
muon:n,, =12, taon:n, =23, which neither match v, gluons participating in part of weak interaction, as long as the
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other part has specialized feature for weak interaction. The

other part is the link between kep pair andw’ or z°,

which is specialized for weak interactions.

Notice that, in Table 14.3, theA 7., mA 1, t A, pairs
andw" or Z° both haven/m=even/ 2. Since2- 2=0

and even- even= ever, the boson to make the link

betweeneAn, mAnm,, t An, andw’ or z° must have

m=0 and n=ever. Gluons are not qualified for the job. A

new type of scalar bosons with=0 and n =ever is

introduced to do the job.

Definition 14.1: Eight scalar bosons called massons labeled
asg (i =123@B) are made of eight pairs of quark and
the same type of antjuark as:

G, =¢C G, =¢cc,» G; =65, G, =hb,,

G;=hbb,» G, =hb,, G, =t.t, G =t (14.6a)

G =q,q;, 1 =123@B, j =c,,c,.c,,b b, bt t;-
(14.6b)

Explanation: According to SQS theory, quarks have
counterpart bosons. As shown in the Elementary

Particles Table of Table 18.2). has its counterparg ;

t, has its counterpagy; d, dy» Ug. Gy Uy, Sy S,

S, have their counterpartg, , 9, g5, 94+ gs» U
g, Oy, respectively. There are eight boson vacancies

left in Table 18.2. To fill these vacancies, SQS theory
introduces eight neutral scalar bosons with spin 0 as the
building blocks to make the link between the lepton

pairSeAﬁe, mAﬁm: tA/7[ or e+Anei /ﬁAnmi [+An[
on one hand andV" or Z° on the other for weak

interactions.
According to Definition 14.1:

C7;‘i :qjqj :qjqj :qjqj :Gi’ i :1'2'3’

j :Cr,Cg,Cb,br,bg,bD,tr,tg- I
The antiparticle of a masson is itself:

G =G, i1 =12303. 14.7)
The parameters of eight massons are listed in Table 14.4.

Z.Y.SHEN

1. The loop is twisted im turns without the small loops
at two ends.

2. The mass term longitudinal oscillation alone the loop is
the standingvave type with its zero amplitude point
located at two ends. The mass term longitudinal
oscillations instantaneous values along two brandfspat

have180* phase shift. But the loop path at end changes
to opposite direction contributing anoti&0" phase

shift. The combination of twd 80" phase shifts yields
360" phase shift meaning in phase. This is the reason

for masson having double mass of its constitagrrk
as listed in Table 14.4.

Fig. 14.1 Massonbés model

The distinguish features of massons are: (1) They are

neutral scalar bosons with sp#= 0; (2) Their numerical
parameters are/ m=every 0; (3) They are pure mass stuff
as the name implied.

According to SQS theory, there are three types of bosons
nvolved in weak interactions, nameyy* or Z°, gluons and

massons. In whichV" or Z° serves as the intermediate
state; gluons and massons serve as the building blocks for
two types of transitional lirg

Take muon decay as an example to demonstrate the weak

Table 14.4: The Parameters of Eight Massogi (i =1,2 (D)

Massons

G,

G

.

G-

Conmituents

=

'

X

82

a4

113

interaction between leptons. 20PMG data show that, muon
decay modey - ¢ +/§; +n, has branching ratio

G/G° 100%- As shown in Section 12 and Rule-14the

reducedm, n-parameters of electron, muon and associated
antineutrinos are:

»'j““. 1M, M, M M 1M, 2M \f, M, Electron e‘ .

e 2194 75 2684 | 8171 508 [ 8381 | 34238 | 34195 '

':"Pl”:' [ ) x? ( ( \ ) ( m= l, n= 1/ 2 X (148a)

: ' Electron antineutrino/z,":

The masson model is shown in Fig. 14.1. The twisted loop _ _
model is similar to gluon model with the following m=1,n=-1/2. (14.8b)
differences. Muon
JMP
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m=1 n=1+5/8; (14.8c) moden- p+e€ +77, has branching ratiG/G=100%. The
Muon antineutrino/7,, : mechanism of such decay is a down quark in the freeareut
1 n= transforms into an up quark changing neutron to proton plus
m=1,n=-@1+5/8). (14.8d) an electron and an electron anéutrino:d - u+e +77,.
In (14.8), the arrows» in particle symbols indicate these The decay mode also has two processes with two links and an
particles with righthandedness. intermediate state. Ashown in Sedéon 11, them-, n-
W~ serves as the intermediate state with reduced- parameters of three up agtiaks and three down quarks are:
parameters as: u: m=1, n=-1; U; ‘m=7,n=-3; U m=13,
W™ gauge boson: n=-5. (14.10)
m=2,n=-14. (149 4~ m=3,n=1; d7: m=5n=3; d: m=11,
T h ed fs i rgparancefer foW™ is due to the fact thaw B 9
is the antiparticle ofW™. n= 5'_ o (14.11)
According SQS theorym - € +/7.+n, decaymode [N (14.10), Uy, Ug, U to replacel,, Uy, U, has the same
includes two processes with two links: Proegsasith link-1: reason agl,, to replacen,, in the first example.
m +n,- W ; Procesg with link-2: w* - ¢ +7,. In The two processes are illustrated in Table 14.6 to show

processl, /7, to replacen, is to represent the leptons pair ~ the makeup of two links.
of m A ﬁm required by Rule 14.1. In presentatiour,]ﬁ serves Table 14.6A: Processl for Down Quark Decay MOdEd - u+e +,Z

Process-1 tnpwt Process-1 with Link-1 [mtermediate state

as an input. I n ngesarvesdsyan o f d. +B)+(d+ T, +(d, +1) deg sl a

'

n L

output. According to Feynman diagram, as input and?,, —=

» N -m

U 3 = ]
'.. 'y I'-'

as output are equivalent. Look it the other way, for pregess | [-ii=i=0-d .2 | L B2l

1=3)<0=HII=1H 10 e

m +a,- W takes the7, as aninput from a, & 77,, pair 2¢; -3¢,

out of vacuum to avoid violation of lepton number Table 14.6B: Procesg for Down Quark Decay Moded - y+e +17.

e
conservation and leaves thg, as decay products. In this l-'mwzés'-f state Process-2 with Link-2
LU W s - v,

way, W™ boson status is justifd and the lepton family P Mo =M S, ¢
number conservation law in processnd procesg both are o x
satisfied.

The two processes are illustrated in Table 14.5 to show
the makeup of two links.

2 output

1

In this example, the procedsis quark and antjuark
transforms to/N" mediated by gluons. The process W~

Table 14.5A: Processl for Muon Decay Moderm - e 7, transforms to leptons mediated by massons.
Process-| input Process-1 with Link-1 Intermediate State These two examples serve as the typical cases for the
i i Nnd W regular weak interactions. The examples showRude 14.1
Mg g = L serves the purpose well. Other cases can be treated by the
' same way.

For the rarely occurred weak interactions, the violation of

baryon number conservation and/or lepton number

. _ v
Table 14.5B: Process for Muon Decay Mode 71 - e rip, conservation will be treated differently.

Intermediate state Process-2 with Link-2 | Process2 outpust Definition 14.2: The we& interactions are classified into two
1 el & V. types.
"= 27 a,G Regular type: The weak interactions meet baryon

VI 0 number conservation amepton number conservation

L including lepton family number conservation.
Rare type: The weak interactions violate baryon
number conservain orlepton number conservation
including lepton family number conservation.

As shown in Table 14.5A and B, the weak interaction in
the muon decay modg; - e‘ﬁ’enm has two links and both

links are made of three massoBs G, andG; . The weak interaction mechanism proposed by SQS theory
Take the free neutron decays to proton as an example to has following features.

demonstrate the weak interaction involved baryons and 1. Itis based on mathematics. SQS theory provides a

leptons. According to 20:BDG data, free neutron decay mathematic framework for weak interactions.
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2. In general, the rules introduced in this section meet the

. . - Fore :m=1,n =1/2, ; 14.12b
requirement of baryon number conservation. A single oré im=1.n=1/2 %=¥ ( )
guark or antiquark cannot participate in regular weak . N 14
interaction, because it8/ m=odd/odd. To Forz®:m,,=2,n,=14; “z0 =5 (14.12c)
participate in regular weak interaction, quark must pair ) ) Mzo
with antiquark to have combined parameters of In this case, the problem is t\rjat, tilen values of (14.12)
n/m= evern ever. do not match as the way +7_ did in Table 14.5B. To

3. In general, the rules introduced in this section meet the solve the probl em, l et s mu
requirement for lepton number conservation including denominator o1/ M with 8 and 10 forpi and e |
lepton family number conservation. A single lepton or .

X e ; respectively.
anti-lepton cannot participate in the regular weak ®. 1 n38 13
interaction, because its/ m= fractional / odd. To Formi™: Zm o Mm” el (14.13a)
participde, the lepton is paired with its companion anti m’l’* e )
neutrino to fommmao/palong. Theroreai rBe sn.*10_5 (14.13b)
) . . m 310 10
with n,, /m, =°14/2 of w" or Z° yield a combined € o min' 1345 18
- For mi®+e™: mte _ 13+5 _18, 14.13c
ncomb/ M, = (np - n\N)/(mp - I(T]N) =even/0, which mlnw+mle T 8+10_ 2 ( )
naturally requires massons with m=even' 0 to serve as

o i i The proces2 with link-2 can be carriedut the same way
building blocks of the link between them. In this way, the as previous examples.

lepton numbeand lepton family number are conserved, For7°- mi®+e-:
and the introduction of massons is justified. '

4. For SQS theory, the conservation laws for baryon number Ny- (N, +N,) _14-18 -4 _ (14.14)
and for lepton number including lepton family number are m,, - (M, +m’,) T 2.2 70
required by mathematics represented by Rule 14.1. . )

5. The rdes introduced in this section are also applicable to The link of (14.14) can be made g8, - G,
some rare events. For instance, according to BTG -4 _3%38-118, (14.15)

data, the mesop® has two rare decay channels of 0 30-0 _
The same approach is applicable to chafhahd channel

e‘e’e’e ande’e with G/G=(334° 0.16210° and C. Is multiplication of same number to numerator and
G/G=(6.46° 0.333 10°, respectively. For these two denominator of1/ M legitimate? From mathematic

decay channels, there is no amtiutrino involvel but viewpoint, the answer is: Yes, of cause. If the reduction for
lepton numbers including lepton family number are still the originalN/ M is legitimate, so is thenltiplication.
conserved. Because® is made ofp® = (ua - dd)/+/2, From physics viewpoint, the multiplication of an integer
the explanation for its quark and agtiark part is similar to numerator and denominator 8/ M means that, the

to that of free neutron decay case. For the leptons part, the cyclic movements in loofl and loop2 both takeN cycles
n/mratio of €" is n/m=(- 1/2)/1, which is the same as instead of 1 cycle. For instance, in the case of (14.13), the

71,. The explanation for the leptons part is the same as ~ Process ocurred at the moment thaje takes 8 cycles and

e ~ takes 10 cycles. The probability for such events

two previous examples. B is not7 , Rule 14.1 is - .
° occurred simultaneously determines thec value for that

violated and the decay mode belongs to rare type. i . !
6. It also provides possible mechanisms for the rare weak ~ d€ca@y channel, which explains the rarity of such decay
interaction everst which violate lepton family number channels. 3
conservation. For instance, according to 20T0G data, /- ' heé extremely rare fisphalero
0 ] three baryons into three leptons which violate both baryon
po has thn_ae qther Very rare deigay channels: chahinel number conservation and lepton humber conservation.
p°- nm+e With G/G=38310"; channeiB, Three baryons contain nine quarks. The combination has
p°- m+e" with G/G=3.4310°; channelC, n/m=odd/odd, which serves as the mathemaltimagin
p°- nmie +me" With G/G=36310"°. Let 6s ta fereviolagting baryon number c_onservation. Three leptons
look at channeh. them-parameters and-parameters combination han/m= fraction/odd, which serves as
involved are: the mathematical origin for violating lepton number
conservation. The regular rules introduced in this section
are not valid. But as long as multiplicatioan apply to
nm, the fAsphal erond phenomen
mathematically. In fact, almost any weak interaction rare

For m®: m,, =-1,n, =1+5/8=13/8, '» _13/8;
m -1

(14.12a)
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event can be interpreted mathematically. The real all four interactions including gravity. The unification of
difference is the probability of its occurrence. interactions takesonsecutive stages. Starts from
These features indicate that, thealénteraction rules electromagnetic interaction, weak interaction joints in, then
have the capability and potential to explain weak interactions strong interaction joints in, finally all interactions are unified
in terms of mathematics. But there are some questions. with gravity. The GUT provided by SQS theory is based on
1. Is it possible that gluons and massons bypaséingand mathematics. _
Z° directly link quarkantiquark pair to lepton pairs In EDS,(x) of (9.3), the secod summation term not
eAn,, mAm, ortAm ? included in the originaDS-function of (6.1) represents

2. Massons are scalar bosons. Are they qualified to serve asmtergcnons medlatgd by bosons, which alre orlglnat.ed from
mediators for weak interactions? Fourier transformation of the addédi-function terms in

3. Why gluons and massons are different? After all, both are EDS, (k) of (9.1). For convenienceeDS,(x) is divided into
quark antiquark pairs and located in the same row in the four summationetrms labeled a&, B, C, D:

Elementary Particles Table of Table 18.2. W15 .
Question1 and Questiof? are correlated. If massons EDS,(x ) a e 7l 5 a e Pl 05}
must attach tav* and z°, it answers both questions. In fact, . 2= o
there are clues for massons attachmetyfoand Z°. If the ) a e et a e Wi odna arg- c- D; (15.1)
SU(2) group symmetry associated with electroweak o 1 . ] a 1
interaction is perfectv" and z° have no mass. Th8U(2) 5 a PO B _5 a e Plinoe

symmetry must be broken faw" and zZ° to gain mass.
Massons may play a role to provide mass for breaking the
symmetry.
Regarding QuestioS, t_h(_a spin and mass differences of termD represent bosons for interactions.
gluon and masson are originated from their models as A di hei iabled and ) X
explainedpreviously. ccording to their variabled and(05- j) versus
Superficially, the introduction of eight massons seems to and (0.5- x), termC and termD are related to term and
make theory complicated. In fact, it is just the opposite. The termB, respectively. If the terp variable X is in the
way SQS theory treated strong interaction and weak (0< x<0.25) range withp(x) > p ; then the ternB variable
mteractlon is to reveal their mathematic nature in the S|mplest(0.5_ x) i in the (0.25< (0.5- x) <0.5) range with
possille way. Gluons and massons both are made of quark
and antiquark pairs. This approach greatly simplified the ~ £(05- X)<p. For the torus modeh(x) > and
theory. From SQS theory viewpoint, quarks and-gatirks p(0.5- x) <p correspond to its inner half and outer half,
serve as the basic elements. Gluons and massons are respectively. It implies that, ter and termD
composed with the basic elements iffedent ways to serve corresponding to torus outer half are related to3WéS
their specific purposes. Moreover, the mathematic frameworktriangle representing electroweak interaction. It is natural to

C= a e 45° g i4im ,D= a e l- 05)° g 14i-05)m

j=- @ j=- o

TermA and termB represent fermions, while terand

of weak and strong interactions are smfisistent without assume terAD related to electroweak interaction. With the
artificial additions. The whole approach shows simplicity and same reason, teefand termaC corresponding to torus inner
elegance. half is relatedo theCKM-triangle representing hadrons

In Section 18, a new gauge boson Ww#l introduced. It decay. It is natural to assume te@welated to electroweak
also plays some role for the weak interactions involved and strong interactions. Letd
hadrons decay. assumption and verify it by its results later.

In this section, a framework of weak interactions is In the SU(5) Grand Unified Theory [14, 15], a

introduced. It has the capability and potential to explain Weaksuppresion factorSFis introduced:
interactions including rear events based on maéties1 But

it only provides a framework; some details need to be SF= gM protong (15.2)
finalized. For instance, the different waysandY, are &Mayr 1
combined to mak&V® and Z° with different masses, which M poon= 0.93827201@3GeV/ c* is the proton mass; and
need more works to nail down the details. Mg, ~10°GeV/c? is the SU(5) GUT mass scale for the

. R , unification of three interactions except gravitation. In a
Section 15: Unified Interactions previous paper [16], the author borrowed this concept and

utilized (15.2) to calculate the mass schig, for the

Traditionally Grand Unification Theory (GUT) is to unify . . X .
unification of electromagnetic and weak interactions:

electromagnetic, weak, strong interactions, in which gravity
is not includedFor SQS theory, GUT means unification of
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— M proton |

Vo™ R,
In which, SF,, is the redefined suppression factor for
electroweak unification derived from the dominate term of
termD in (15.1), in whichX is replaced byx, andp is

replaced byp(x,):

(15.3)

SE = e-4p(><b)(J-0-5)ze-i4(j-0-5)p(xb)xb =g %)
ew j=0or1 (154)
=g 20970194541 4234326 10°°

The term withj =0 or 1 represents the dominate term,

which has the maximum magnitude value in tédrit
dominates the suppression effect, because other terms with

\j\ >1 have much less value comparing je= 0 or 1 term.

In (15.4), the value ok =1.18218617984771% 10° is
defined by (2.22), the value @f(x,) = 20.3701945¢ is cited
from Table 3.1, in which only 8 digits after the decimal point
are taken.

Substituting (15.4) into (15.3) yields the mass of a scalar
bosonU, to unify electromagnetic and weak interactions:

Moo _ 0938272013 (15.5)

4/SE, 414234326 10°

M., =15275469GeV/ c? is within LHC capability, it can be

verified experimentally.
Corresponding energg , =M_c* =1527546%eV of the

scalar bosoitJ, serves as the energy scale to unify

electromagnetic and weak interactions.
The suppression fact@®F, . for electroweakstrong

ews

unification is derived from the ters@ of (15.1). It is
evaluated at, =5.1819946878821% 10 *° of (2.21) and
p(x,) = 36.7363124! cited from Table 3.1 with 8 digits after

decimal point:
SE  =|g %)’ g idirta)x

ews

M., = =1527546%eV/c?

= g %) = g #3673631245 | 5996012 10 %

I
(15.6)

In (15.6), thq” =1 term is taken as the dominate term instead

of the j =0 term, becausg =0 term represents the

Z.Y.SHEN

1. There are two types of forces (force is synonymous to
interaction). The long randerceincluding
electromagnetic force and gravitational force, both have
unlimited effective range. The short rarfgece
including weak force and strong force has limited
effective ranges. The first principle for grand unification
is: All forces must be unified to a single force of the
long range type.The reason is simple, long range
includes short range, while short rardyes not include
long range. According to the first principle, the weak
force and strong force are not qualified as the final
unified force.

2. Second principleThe force with selectivity is not
qualified as the final grand unification force.
Electromagntic force is only for charged particles. It is
not qualified as the final ufied force. Otherwise, the
forces between electrically neutral particles are left out
after the grand unification.

3. According to the first and second principles, the only
force qulified as the final uriied force is the gravity.

The next question is: In the grand unification, which force
is one finally unfied with gravity? The answer comes from
the Random Walk Theorem. In Siect 4, the ratio of
electrostatic force to gravity far pair of electrons is

_fe_a o (4.19)
RE/G fG 4p2 e

In which, electron converting factoy, is interpreted as the
ratio of long path to short path defined according to the
Random Walk Theorem. It is natural to start wih, to
expore grand unification. According to SQS theory, grand
unification happens at:

R, =fc/fs=1. (15.8)
Substituting (15.8) into (4.19) yields:
_2p
N =252 . (15.9)
* Va

In (15.9), the fine structure consta&htas a running constant
varies with energy. The closest value available at such high
energy level from 201®DG (.126) is:

a(M,) =1/(127.916° 0.015). (15.10)
a(M,) isthe value ofa atQ?° M2 around91GeV.
Substituting (15.10) ag into (15.9) yields the converting

summation of all probabilities equal to 1 required by unitarity.factor at grand unification scale:

Using the value ofSF,,, giving by (15.6), the masM .

of a scalar bosot, to unify electroweak and strong

interactions is determined as:

M = M proton = M proton — 0938272013
™ 4/SE,, €”% 111076508 10"

=8.44708 10°°GeV/c?’

(15.7)
In the standal model, the electroweadtrong unification
is called the grand unification. In SQS theory, the grand
unification is reserved for the one including gravity.
Before dealing with the
principles suggested by SQS theory.

Copyright © 2013 SciRes.

g r angb43sns i0PKg €1207948218 10°GeVgd? 0 s |

- M Planck o 2'0 =710627980"

Mayr  Ya(M,)
Corresponding length is the grand unification length scale:
Leur = NgurLp =7106279808 1.61625 10 * =1.148552 10 ¥*m

(15.12)
The mass of the scalar bosgy for grand unification is:

M - M Planck — \/a(TZ) M = \/@ (15 13)
GUT NGUT 2p Planck ZPG . )

ook

(15.11)

NGUT
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For comparison purpose, the suppression fagy,; and
P(Xsur) for grand unification are reversely calculated from
Mg,r @s:

_&M, g _& 0938272013 5 _ ., (15.14a)
SRur = &MU~ 8107948213 10°0 5.70759593 10
In(SF .
P(Xeyr) =~ w = 415867284 (15.14b)

Table 15.1 listed the calculated parameters for three types
of unifications proposed by SQS theory.

Table 15.1: The Parameters for Three Types of Unifications

U -
pefCat

‘ Length Scale |
‘ :

«107" ‘ £.11656
6x10"™ \ 1 46778 %107

s
1.5321

57076 x10°"

EW-Strong £.44708 =10

\ Grand*

*Note: p(x,,,) = 415867284 and sk, =570762 107 are reversely
calculated fromy .

T(X, ) = 36.73631245

T Xger) =41 58672847

[ 1 14855 %107 | 1.07048 =10

It is interesting to find out that, the mass ratiof, . to
M,,.is very close taa(M,)*:

Meur — 12779353 a(Mm,)*-

ews

The number27.7935% is so close to the medium value of
a(M,) *=127916 cited from 2016PDG (P.126) data with
a relative deviation 08.5743 10*. Another way to check is
to combine (15.13) and (5.15):

. 213
e M Planck g

(15.15)

(15.16)

aM,)*= =127.8343373¢

e ewsU

The relative deviation is reduceda3843 10*. With such
high accuracy, it is very unlikely that (15.15) and (15.16) are

a3/2 M
MeWS:a(MGUT)MGrand:%Mpmnck' (15.17)

Due to the asymptotic nature of fine structure constant,
the replacement o (M) with a(Mg;) in (15.17)

only has a minor effect.

3. More importantly, the finding proves an important
evidence for the consistency of two very different
methods sed to deal with unifications for SQS theory.
M., is calculated according to the suppression factor

from (15.6) and formula (15.7) as a borrowed formula,
p(x,) is originated from th&equation. On the other

hand, M, is determined by the equality of static

electrical force and gravity along with the converting
factor N, originated from Random Walk Theorem.

These two very different methods are consistent with a
discrepancy less tha3g43 10*. It gives the

legitimacy for both mathods. After all, the borrowed
formulas (15.3), (15.5) and (15.7) are legitimate; and the
ways to determine suppression factorsdgfx, ) and

p(x,) are legitimate as well. It gives more credit to the

theoretical results listed in Table 15.1.
4. It proves a way to comert proton mass/ and

protor

converting factorN to the Planck maskwi

protor Planck”

SubstitutingM . of (15.7) into (15.17) yields:

1 - P (X
M protonzga(MGUT)yZep( a)MPIanck’ (15'183-)
N ion =~ panck = 2 (15.18b)
proton M a(M )3/2e-p(><a)
proton GUT

Proton is not an elementary particle. It composed of three
qguarks and many gluons. For such a complex system, its

by coincidence. In other words, these correlations are real and mass and converting factor can be derived from three

mean something worthwhile to dig in.
From theoretical perspective, (15.15) is an important
finding, which has the following significances.
1. The parameters of grand unification and electroweak
strong unification are correlated with the fine structure
constanta(M). a(M) as a running constant, its

reversed value varies froea(M_) * =137.03599908:
to a(M,) " =127.916, a decrease @.655% for ~10°
increase of energy scale. In the n&gt® increase of
energy scale td0°GeV, the value ofa(M)* is only

decreased.3843 10 “. It shows a typical asymptotic
behavior toward saturatiog(M >M,) - a(Mg,)-

In other words, the majority 06.3843 10°* relative
deviation is not necessarily caused by error.
2. Combining (15.15) and (15.16) and replacia¢M ,)

with a(M,;) Yields the correlation of theemasses:

Copyright © 2013 SciRes.

mathematic constantg, €, X, and a running constant
a(Mg,;) by (15.18). Itis a surprise. Therrelation is
important in two senses. First, SQS theory is based on three
physics constantd), C, G and in principle no other

physics inputs. They orotor in (15.3), (15.5), (15.7) is
exceptional. With the help of (15.18::504,prot
byM ... Proton mass ismlonger a physics input for SQS

theory. Second, most formulas and equations in this paper
can be traced directly or indirectly back to the first principle
of SQS theory. (15.3), (15.5), (15.7) are exceptions, which
are borrowed from other theory. With thelp of (15.18),

the problem is solved. For instandd,,,, and M, are
expressed as:

is replaced
.

(o]

‘ews

C.
Moanek = a(MGUT)yZ] Zm?

(15.19)

a(M )3/2
Meys = @8(Mgyr)Mgyp = ——20—
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M = a(Meyr M. = a(Mgyr)*? M _a(Mg)** [2phc.
ow ™ pOa)-pOa)a] TOUT T o pelpla) pOe) AT T Planck T glpGa)-p 004 |
(15.20)

Only mathematic constants and basic physics constants
appear in15.19), (15.20).

The value of converting factdl ; given by (15.11) is

twenty one orders of magnitudes less than electron
converting factor:

N, =/ /L, =1501197 107. (6.16)
The tremendous reduction of converting factor is the nature

of rancbm walk. As shown in Section 4, when the distahce
of two electrons is equal or greater than its Compton
wavelength/ ., its converting factor is fixed at

N, =/ /L, =1.501197 10?*, which is represented by a flat
straight line on then (1) versus| diagram shown in Fig. 4.1.

This is the macroscopic scenario. When the distance of two
electrons is reduce tb< /., the converting factoN,(l)

starts to vary. According to Random Walk Theorem, the
number of steps along the random walk pathis

n, =nZ. (15.21)

N, is the number of steps along the straight line distance

between two electrons. The ratio of random path length and
straight line distance is:

Rrw/st = nrw/nst = nst' (15'22)
R../« IS linearly decreases with decreasing. In this region,
N.(I) has a linear relation with, which is represented by a

straight line with45" angle to thd-axis in N(1) versusl
diagram shown in Fig.4.1. The line stops at the grand
unification length scale giveny (15.12):

Leur = NaurLe =1.14855 10 **m. This process has its
deeper meanings, which will be discussed in Section 16.

As a summary of this seécto n , l etds | ook
unifications.

Z.Y.SHEN

process follows the principles described at the beginning of
this section.

The electromagnetic force acting as the carrier has a deep
reason. It is the force has direct connection with gravéy v
the random walk process. This is another example to show
the importance of the Random Walk Theorem and its origin,
the SQS theory Fundamental Postulation of Gaussian
Probability.

In some other source [17], the fine structure constant at
M, has avaluea"*(M,) =128957° 0.020 different from

PDG2010a(M,)* =127916° 0.015. The discrepancy
indicates a different asymptotic path fram{M ) * towards
a(Mg,;)*. It does not change the conclusion of the

intrinsic link betweenm . and M, -

In Section 22the unification length scalek,,, , and
Le,r Serving as milestones play portant roles in cosmic
history.

In Section 23a universal formula for the fine structure
constanta(M) will be given.

Section 16: Logistic Equation and Grand Numbers

In this section, an equation is discovered bydift
numerical calculation. It revesathe connections among
logistic recurrence process, converting factor, Gaussian
probability, random walkS-equation and grand number
phenomena. It also provides important clues related to
vacuum structure, cosmic history and finite sporadic Lei
group.

In Section 15, the converting factor of the scalar boson
U, representing the grand unification is:

Neyr © 2042 (M) = 710627980 (15.11)

An equation is discovered by using-digit numerical
calculation, which provides connectior} of theaton

cbhbertifgy Sto dtherddh§iahed:  ©

1. The electrical force and magnetic force are unified by \ENEe‘Psz - 20 /a'l(Me) =4.2632564146062 104° Q.

Maxwell equations with no specifiength scale.
2. Atthe length scale,, =8.11656° 10 *°m, weak force

(16.1)
Equation (16.1) is not derived from the first principtds

joints with electromagnetic force to unify as electroweak necessary to providaformation in details. On (16.1) right

force.
3. Atlength scalel,, =146778 10°'m, strong force

joints with electroweak force to unify as electroweak
strong force.

4. Finally, at length scalé , =1.14855 10 **m,

electroweakstrong force is unified with gravity, and all
four forces become one.

In the consecutive stages of the unifications process, the
electromagnetic force, acting as the carrier, picks up other
forces at different length scales and carries them to the final
stage. At the final stage, all forces are united to gravity. This

Copyright © 2013 SciRes.

side, the numbe#.263256414606° 10 ** is restricted by the
resolution of 1€&digit numerical calculation. It actually equals
to zero. The values of two terms on left side of (16.1) are:

J2N e 7™ = 73552460180882, (16.2a)
2p\Ja (M) = 73552460180982. (16.2b)

It provesthe right side of (16.1) actually equal to zero, which
serves as one of evidences that equation (16.1) is not by
coincidence.
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In (16.1), the following constants are cited from the less thanDr /r_ = 25363 10° . With such high accuracy,

medlltJ.m value of 20:®DG data, or derived from tig equation (16.1) cannot be by coincidence. We should take it
equation. seriously and dig in deeply.

Electron conerting factor:N, = Mpgq /M., (16.32) The second term on the left side of (16.1) is:
Planck massy = b, (16.3b) 2p Ja*(M,) = 73552460180982. (16.2b)
Lec . Obviously, (16.2b) is the electrorension of (15.11) with the
Planck length:L, =1.61625 10 *m, (16.3¢c) a(M,) replaced bya(M,) at electron mass scale as it
Electron mass from 201BGD data: should be.
M =9.10938218 10 *'kg, (16.3d) Letods |l ook at the logistic
Planck constant from 204@DG data: process withr as a variable. To show_(r) as a function of
h=6.62606896G 1034JS, (1636) r . Rewrite (161) as:
Speed of light in vacuum from 204RDG data: p(e)r? a1 _
C=2.99792458 10°m/s, (16.3f) JaN (e - 2pa (M) =0. (16.7)
From 2016PDG data.126): In (16.7),a *(M) is a running constant. The problem is that
a'(M,) =137.03599908, (16.39) a *(M) value varies with mass scale The experimental
FromS-equation solution for electron: data ofa"*(M) are available only at a couple of discrete
p(x) =p(0.129 = 3.87710292420037. (16.3h) points. 2016PDG (0.126) data provides:
In Appendix 5, a brief introduction of logistic equation is a*(M,) =13703599908:. (16.30)
. .

presentedr is a parameter of the logistic equation:
X =% (- %), i =0123GH . (A5.3)
Logistic equation represents a recurrence process with close

-1 — o
connection to chaos theory, as a function ofr a (M) _127'9_16 0.015 (15.10)
. L . Fortunately, as shown tBectionl5, aboveM, mass scale
demonstrates different behaviors in different regions of

shown in Table 16.1. the value o *(M > M,) asymptotically approaches

saturation. Table 16.2 lists the related parameters as a
function of r . In which, a-*(M,) is used atm c? energy

In Section 15, the value ¢f *(M,) is cited from 201€PDG
(p.126) data as:

Table 16.1: The Typical Behaviors ofx; in Different Ranges of

I Values i )
scale anda"*(M,) medium value is used for at and beyond

.
The range of r

Brocens sty _J M, c? enegy scale and its variation is ignored.

converges 10 & ®abie vidoe

wi-1'r

Table 16.2 Parameters of Electron Logistic Process

\:);.x :”r,;, '1('-'!‘.‘;] 2 (nw2d numbers | ’ N, (") | Length scale (m) Notes

2y = 356595457 | Become fractal and chaoty Process sops | | 029898133 | 71.06279805 ‘ 1 14835247 =10 Logistsc recusrent process fats |
B Gead unification |
In (16.1), the logistic parameter is: : e S T TR
r =r_+Dr =3.57003633382444. (16.4) BL = . \

- 12 The e-bosom stane coerelated to
r, = 3.5699457, (16.5a) | ounic atmon |
D = 906330324 10-5 . (165b) 5 " 8116533554 » 207" I Electro-weak unificaton “
r, is the threshold of parameter. Whenr 2 r_, the logistic . | Sttt Comgttn | sopi v e ™" |

wivelength |

recurrence process becomes chaotic. ‘

In the equation (16.1), as shown by (16.5), the difference In Table 16.2, the logistic recurrent process belongs to the
between parametér and r, is Dr =9.06330327 10°. The variable parameter type, in which paramettevaries. It
starts atr =0.2989813: and stops at = 3.5700363.. In the

relative deviation is: ) . .
processbesides the thremathematicamilestonesr =1,

Dr /1, = 25392 10°. (16.6) r =2, r =3, the other milestones correspond to electro
The value ofr just a litter bit more than the threshold of weak, electroweaktrong and grandnifications are also
rc =3.5699457. At that pOint and beyond, the |OgiStiC listed The term WithNe(l‘) :\/’\Te =3.874529 10t Corresponds to
recurrent procesisecomes chaotic. electro® mtermediate state, theeboson state, related to
Itis important to point out thaQx /r, = 2.539% 10°° cosmic inflation will be exphined in Section 22
does not all contribute to the error of (6.1). In fddt, could Table 16.2 clearly demonstrates the dynamic nature of

be interpreted as the logistic recurrent process going into  electron converting factoN,(r) . It provides a convincing
chaotic region a coup of more steps. The error of (16.1) is

Copyright © 2013 SciRes. JMP
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interpretation ofN,(r) as a running constant. In essence, the 11 numerical solution of (16.9) fdk, is:

variation of N_(r) is a random process originated from two

correlated sources. One is the random walk process described
in Section 4 and the other is the logistic recurrent process. In

fact, x. and (1- x) of (A5.3) can be interpreted as binary
probabilities. In some wayy, and (1- x ) are related to the
probabilities in the random walk. The details of the
correlation are up to further exploration.

With the help of logistic process, the peculiar behavior of
N.(l) in Section 4 is understood now. Wiy, (I </,) is a

running constant? Because its ldgigprocess belongs to the
varying r parameter type. Why_(1 - /_.) does not show
asymptotic behavior? Because the logistic process abruptly
stops atr =r_ + Dr and becomes chaotic.

This is the hidden scenario revealed in this section.
Logistic recurrent process not onlyoprdes reasonable
explanation for the peculiar behaviors of the converting
factor N,(I), but also links it to other constants suchras
and a(M).

In Table 16.2, at the starting point of logistic process,

N,(r =0.29898133= 710627980 (16.8)

It is the same as:

=Measco __ P _710627980: (15.11)

Moyr  a(M,)

=71.0627980! is the converting factor for scalar

NGUT

NGUT
bosonU, representing grand unification, while

N, (r =0.29898133=710627980!i S

apparent reason is that they use the samig) =1/(127.916) .
The deeper reason is that, atithg,.c* ~10"°GeV energy
scale, electron mass is in the same ordey ofmass, which
far exceedsM,,, . According to Rule 6.1, such heaver

fermions must appear in pair; and a pair of fermions is a
boson. It demonstrates the consistency 6f{1) from grand
unification and (16.8) from logistic process of electron.

Equation (16.1) is for electron. The corresponding taon
version is:

V2N, eP%)% . 2p Jasi(M,) =3.1263880378444% 10*3° Q.
(16.9)

The data in (16.9) are from the following sources:
From 2016PDG data:

N, =Mpaa/ M, =4.31732 10" . (16.10a)
From 2016PDG data:a(M,) ' =133444° 0.015, take

a(m)* =133444. (16.10b)
FromS-equation:
P(x%,) =p(0.24996405262629 = 3.1416714823685:.
(16.10c)

Copyright © 2013 SciRes.

el ectronds
factor at GUT scale. Why are these two numbers equal? The

r, =r.+Dr,, (16.11a)
Dr, =5.461877340173% 107, (16.11b)
Dr, /r, =153310°2. (16.11c)

Comparing to the electron case, the valug of r, + Dr, is

increased. It means that for taon the logistic recurrent process
goes further into the chaotic region before it stops.
Consider electron macroscopic converting fagtgrand

its square roof/N, in orders of magnitude:
JN, ~3.873 10, (16.12a)
N, ~1.53 10% (16.12b)
JN.and N, are grand numbers representing typical

hierarchy phenomena, which deal with the ratio of two
guantities having many orders of magnitude difference. There
are other phezmena related to great numbers. For example,
the total number of stars in a galaxy is closg¢@d; the total

number of galaxies in the visible universe is closg&do.
More examples will be given in latsectiors.
Definition 16.1: The mnkG grand number idefined as:

N, ~10"°. (16.13)
A system consists ofl, ~10'*° elements is defined as a

rank-G grand system. A grand system subjects to the
following conditions:
1.The elements in the system belong to the some type
2.The interaction of elements in the system is weak;
C Q.Mhe eleéntemtirgthe system behavior stochastically;
4.The interaction of elements is nonlinear in nature,
and it provides a growth mechanism with negative
feedback. In fact, ifA5.1) and(A5.3), r =a >0
represents growth angl > 0 represents negative

feedback to suppress growth.
Explanation: The grand number defined by (16.13) is based
on decimal for convenience, which is not natural. The
natural way to define it is

Ng ~2°7, (16.14a)
2% =13743895342° 1.3743 10" (16.14b)
The relations betweefy andG are:
3
-1 (9 & _ ) 9876002442597% . (16.15a)
373 In(2)
3
G=3 1) g =1.01255543900666;- (16.15b)

113 In(10)
For practical reasons, definition (16.i8)ntroduced
and used througtut in the paper. Definition (16.14)
serves as its natural origin. It is interesting to notice that,
2 and 37 both are prime numbers.
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According toDefinition 16.1, galaxy is & =1 grand antkneutrino:e& i1,, m& n,,, t & 1, with combined
system with~ 10" stars and the visible universe iGa= 2 numerical parametera1= ever, n=0: each charged
grand system with- 107 stars. anti-lepton is paired with its companion neutrino:
The common feature of grand systems containing grand e &n,, ni &n,, t* & n, with combined numerical

number of elements is related to the logistic recurrence
process. When the random pess in the system reaches the
critical point r, = 3.5699457, the system becomes chaotic

parameterdn = - ever, n = 0. Then-parameters
matching rules are:

, . n+n, =0,0rn. =-n,,l=emt,n=n,n,na,;
and stops growing. It can only grow further by organizing a ' '
next higher level, such as the visible universe on top of _ (17.1a)
ga|axies_ n[ +n,7I =0, 0r I"],7I =- nf, I :e+,/ﬁ',l‘+v n =n,n.,n,-
Since N, ~1.5% 107% is close to &G =2 grand number, a (17.1b)
naturalquesi on i s: WhatG=1gand he e T@ke glectoy antmeutrinos, as an example. As listed in

system with /N_ ~ 3.873 10'*? This is an |mp0rtantquestlon T able 12.3, el eaopaametedis after

whichwill be dlscussed in Section 22 n, =1/2. According to (17.1a), the-parameter of7, is

Notice that,N,,; =710627980% 71 deviates from a N, =-1/2, to make the match:
prime number 71 with a relative deviation®8373 10°* . It N, +n, =1/2+(-1/2) =0. (17.2)
is not by coincidence. In fact, it provides a clue with The /7, as an antfermion, according to Definition 11.2, its

important physics anthathematicsignificances, which will

be discussed in later sections. m-parameter must have opposite sign ohifsarameter:

The equation of (16.1} correlatedN_ =M.,/ M, to MeNye<0. (17.3)
other mathematic constants. It has important significance, ~— Because o, =-1/2<0, /7, must havem,, >0
which will be discussed in Section 20 corresponding tg7, nght—handedness‘[he argument is also

The only thing left unexplained is the numerical factor
V2 in equation (16.1) and (16.9). It turns out that the factor

V2 2 provides an important clue for the structure of space and

applicable to the other two types of anéutrinos,7, and
. It shows that, antieutrinos unique handedness is hidden

much more. The detailsill be discussedni Section 21 in RU|9 17.1 and originated from mathematics.
In summary, equation (16.1) is an important discovery. It In reference [1] by the author, neutrinos were treated
reveals many important correlations including logistic based on their companion leptons and\ffieboson. The

recurrence process, converting factor, Gaussian probability, mass values of three types of amtiutrinos were given as:
random walk S-equation and grand number phenomena. _ aag M2 _ 515 2, (17.4a)
Some of them are/orthwhile to explore further. Mae =M S%O -2 m,, 2922 107evic

w

PP
_\ _aad MM, _ , (17.4b)
Section: 17 Neutrinos Man =M, =250 (- a) M, | o8rad 10°ev/c*
22§ M M, 17.4c
Neutrinos are puzzling particles with peculiar behaviors. M, = Mn,=za8 (L- @)= =t =14925 107eV/c*” ( )
Despite extensive efforts in recent years tried to find out ' "
neutrinosé properties, S 0 me In617.4),tth|%angﬁs]svglyeg|e, My |M'I’ I'vIW %ngEhevglvee ar |
known. In this sectiomnly a framework is presented, in of fine structure constar@ =1/137.03599908: are cited
which many issues remain open. from 2016PDG. M, M, _, M,, are the mass values of

Letdés start with known fac
Fact-1: Neutrinos have tiny mass evidenced by oscillations
among three different types. are in principle different from the eigenstate neutrings

Fact-2: Neutrinos only have letiandedness arahtr i1, i, The difference will be discussed later in this section.
neutrinos onljhave righthandedness.

tﬁree flavored antneutrinosr, , 77, 71, , respectively, which

Fact-3: Neutrinos have no electrical charge or tiny remnant According to (17.4), the masatios of three ani
electrical charge. neutrinos to their companion charged leptons are:
The main focus of this section begins with argitrinos, R, =V _4ag (- a)Me =g 3906 10 (17.5a)
because antieutrinos are the ones companioned with their Me ¢2+ My,
H H M- o o 2
_changeq leptons and play a pivotalerin most weak R —=Mm 2%8 (t- a) Me _g 3996 102 (17.5b)
interactions. M, c2+ My,
Rule 17.1:According to the Leptons Pairing Rule in Section M. 8ad
! ) L2 ; _M,, _4adq M, _ 1. 17.5¢c
14, each charged lepton is paired with its companion R =\ =50 (L- a)MW =8.3996°10™ ( )
t

Copyright © 2013 SciRes. JMP
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The three ratios are identical, which indicate that three anti Based on these considerations, SQS theory provides two
neutrinos are closely related to their companion charged options for neutrinos model. The process starts from torus
leptons as well asmong themselves. model and followed by trefoil model f@asy to understand.

To determine antheutrinos models and parameters, two  Option-1: For Dirac Type Neutrinos
issues must be dealt with. One is mass and the other is I n the electronés Atar@pansA mo d e
electrical charge, which are very different from their to coincide with pointG . As results, the torus model and
companion charged leptons. trajectory for/7_ are shown in Fig. 17.1.

Letd6s start from eokfragher on t e\lhus'trROdd?A'l .a.ad 'thl intG _
ways to transfer it into the model of its companion-anti €n pointA and A coincide with pointG,, .x, =0,

neutrino /7, . According to SQS theory, the mass,, of 77, y,=180% f,=0, g,=0,andg, =¢,=0, q=0. Inthe

is related to its model and numerical parameters in two ways.outer half of torus cross section, according to (8.8aand
1. According to (6.18) in Section 6, the distance between A" coincided with pointc makez, =0 x, =0 and

X, and x, onx-axis for 77, is related to its masg1_ X :
1 2 e nXJ(a2 sint)? + (b, cost)2dt _

and electron masg_ as: 1, (17.11a)
A%, - %| =M,/ My, =1/ Ry (17.6) 2%
According to (17.5a) and (17.6): pP(X)=p. (17.11b)
X, - x| =1/(4R,,.) = 29763 10°. (17.7) In the region[0,0.5] of x-axis, theS-equation of (21) has
It indicates thatx, and x, are separated by a vast only one solution ak = x, =0.249987156230264+:
distance along-axis. The values ob(x,) and p(x,) p(xX)=p. (17.12)
are determined by, and x, according t&S-equation. AccordingtoS(x) f uncti onds periodicit
2. The numerical parametens n, p and the mass symmetry of (2.13), (17.12) is extended to the entiagis as:
oscillatio_n term inAT-, P_Se_qugtions are related to the p(x.+N)=p, N=0°1°2°3@ «; (17.13a)
mass ratioThe mass ratio idefined as:
b M, p@- x.+N)=p, N=0°1°2°30D . (17.13b)
Rﬁe/e == =™ =83996° 10" (1783)
n M, ”
The mass oscillation term is: y

a,sin(2p/myg| = a,si(2R,,.n/mg|. (17.8b)
According to (17.8) andn, =1, n_ =-n_=-1/2, the
way to reduce masg_ from wm, is to reduce the value
of themagnitude 6p-parameter: - :
Pr = MR, =- 33 8.3996° 10 =- 41998 10**. (17.9) | ">
The numerical parameters gf and/7, can be

determine by the same way. The results are summarized as: - e )
Electron antineutrino/7, : ; I

M, =1,n,=-1/2, Pe =-41998 10";  (17.10a)
Muon antineutrino/7,,: ‘ ™~
m,,=1, n, =-(1+5/8), p, =-1.364% 10" (17.10b)
Taon antineutrino/7, :
m, =1, n, =-(2+6/7), p,, =-2.399% 10*°. (17.10c)

For the electrical charge difference, the key is to let the V2
electrical charge to vanish fer, and keep all related rules ~ <3,
valid. As discussed in previ s el e
charge( is related to Weinberg anglg, as | : (s . [ i Ag)
q~ sing, cosg, - Let Weinberg angley, - 0 or g, =0, \ i - B 2 /
the electrical charge followg- 0 or q=0. \\___' e

Fig.17.1: Torus model and trajectory f@y according to Optiof.

Copyright © 2013 SciRes. JMP
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According to (17.7) and (17.13), there are two ways to
determineX; and X, for 77,.

Way-1: X = X, x, =%, +N;0(x) =p(X.) =p,

p(%)=p(x. +N)=p; (17.144a)
Way-2: X, =X, %, =1- X, +N; p(x) =p(x.) =p,
pPX)=pl- x.+N)=p. (17.14b)

In both ways,p(x,) =p and p(x,) =p , which are
required by probability matchingr(x,) = p means that, as
point A and point A’ coincided with pointG, point B and
B' also coincide with poirE as shown in Fig.17.1. The
trajectory shown in Fig.17.1 is fgy_. The trajectory for_
has the same projections as the trajectoryzfowith

opposite direction along ttewvitched solid line and dashed
line on thex-y plane. The differences of two ways are:
For Way1:

%, - %] = Rye/4=M,/(4M_) = |N| =integex
For Way2:

% - X = Ree = M /(4M,,) =|N +1- 2x | =noninteger (17.15b)
Unfortunately, the accuracy of available data is not sufficien
to choose which way to gael.

In the above discussiom serves as an example. The

(17.15a)

same principles are applicablefo andp, based on the
models of nuon and taon. Neutrinag, 7, , 7, share the
some models as anteutrinosy,, 77, , , respectively with

different trajectorie8 di r.ecti ons

Theorem 17.1:The Dirac type neutrino only with left
handedness and the angutrino only with right
handedness must have zero electrical charge:
0 =q, =0.

Proof: Let 6s starts fgf oOmandgh,e, op

then pointsA and pointsA' are not exactly coincided
with pointG; point B and pointB' are not exactly
coincided with poin€E. In such case, there are four
possible trajectories, in which two trajectories for

with right and left handedness and two trajectories for
n with right and left handedness. This saémaiolates
Fact2, which must be not true. Then the opposite

g, =q, =0 must be true. QED

R
The above discussions are based on torus model. The rec ¢

model fory, a,m, and ., n,,, n, are trefoil model

with three branches. The way for three torus models
combined into a trefoil type model is the same described in
Section 12 for charged leptons. Fig.17.2 shows the trefoil
type model and trajectory for,.

The calculated parameters basadOption1 trefoil type
model are listed in Table 17.1, 17.2, and 17.37or/7, and

Copyright © 2013 SciRes.

1, , respectively. The listed data are basedjpr=0 The

afterfmodi fi cati on parameters

The torus model and the trefoil type model provided by
Option-1 are only valid for Dirac type neutrinos and anti
neutrinos with two components. There is a reason to
introduce Optior2 to provide a Majorana type model with
only one component, because eigenstateratfrinos
belong to Majorana type as shown later iis #ection.

ar

24,
rx,

Fig.17.2: Trefoil type model and trajectory fay according to
Option-1.

Table 17.1: Parameters for Electron AntiNeutrino Based on
Dos i tOption-1] f

Electvon Anti-Neutrino 25 a Whols Entiny
F,, Mass: M, =42922 %107 ¢l
M, 'M, «839%

Model: tredoul type sunilar to electron

Svmbol

R, 10

Weinberg angle: 6, =0 Charge. g =0

Reduced number parameter my, =1, 1, ==1/2 , o = =4 1998 < |0°

Q-]

Jo =0.98363423 Original. @, = 0.5, & =05

S5 = 101023292 Effective: o', « 040181712, 0, » 050811640
Toets Inmer-Half (negative omvanee)

Torus Outer-Halfl (postive curvature

X, =X -T -1

8288 A =0, 4=0

GRS tmangle and S-tnangle are fiattenad

angle is fanened

5 00,00 | Tnmgle )0 on

01083 section

813238

- wl
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Table 17.2: Parameters for Muon AntiNeutrino Based on
Option-1

Muos Anti-Newtrine as a V) hole Luriry
Svmbol: P, Mass: M, =8 8740 «10% )

R, =M, M =33908x10

Modsl: trefoll type similar w0 muon

Weinberg angle. 6, =0 Charge: g, =0
|
| Reducad sumber paansters  w, =1 0, =—{1-5'8) o =~13645 210

d=l

f, = 0913405485 Ongmal, g =0 53844128 , &, = 2 4063302

0 Effecuve: &, = 040181712, 5. = T 42734800
Torus Ineer-Hall (neganne corvanee) Torus Ower-Half (postive corvanee)
x>

oy JEAET Sy k=N JEREE

Re050818238, A =0 4«0

4 GIFS-amangle and 5-mimgle are flaneaed
Tnangle D L‘li'_ on | Trngle £ [ Tramg 71.': on
I-) (1065 pection Q.G creds sec N-) Cr0as sectian
- 2=0 L} $171 U= -1 518
W wa wO4SIRITI] | X' = R w0 50018288 | 2. =0 ¥y=0
Q;-'*" x = ("_.-”‘ & =l
‘[ =50 -5 V= 180" v, - 180"
Ia-'.' &=-0 $'=r =0
Table 17.3:()!;3:)anmfters forTaon Anti-Neutrino Based on Fig 17.3: Torus model and trajectatggenerated to sphere fa]
Taon Antl-Newtrino as a Whele Entiry according to Opt|0r2
Symbol T, Mawm AL, = 14925 «107 oi”
Ry .=M, M, «83996«<107™ I
Model wefod type stomilar 10 o
Weansberg angie. 6, = 0' Charge: g, =0
Reduced mumber prrameters - m,, =1, m, ==(2+6"7) 2, =-23999 x107"
_:‘-- 0 M733344 Original: @, =0 5208362, &, = 4.3M440013
Ji =1 00187462 Effective: a,'= 049340555 , 5,'« 4 40264701 | .
Toqus [omer Half {negative curvature) Toeus Outer Hadf {positive cunvamse)
'T:"PMJ .4.--‘-‘ A,.-n RO -
CRAM-srangse & Nanensd Gil'S-mangle and S-mriangle ae fatt=and
Zu:g:r.’:':‘_’_l &' on Tnxagle U £0'. om Trangle G'00. on
(/’J cTo%3 section ¥ ) CT0ss secton I¥ 0SS sect
::." - a,'= 049340555 Xym Rw 05065944 Z', =0 Feo Fig 17.4: Trefoil type model and trajectory degenerated to sphere for
o Tea?, . 77, according to Optior®.
fw Fim “ ; #i- -1'.5';' In the process of weak interaction suchnas p+e+7,,
@, =0 0 r-0 an antineutrino is created with a definitive flavdrhe new

) _ _ _ born antineutrino flies with speed very close to the speed of

Optg”'z'f':or ngor_a:z type Neutrcljnc;sf with o =0 L light in vacuum. During it flying journey, the amieutrino is

tart from Optior torus model fov7, with g, =0. Let oscillating among different flavors. In other words, the flying
loop-2 centerp, on right and centep', on left move toward  anti-neutrino lost its flavor identity and becomes an
loop-1 centero, and coincides witho, . The torus surface osdllating system of eigenstate amteutrinos. When it is
becomes spherical surface floy/a,=1 or elliptical surface caught by a detector, the eigenstate-aatitrino gets its

P 2= = P ] flavor identity according to probability. The oscillating

for b, /a,, 1. In the new model, loof is integrated into behaviors were found by experiments as the-Eauthich
loop-1. It fits the one component Majorana type naturally. serve as the evidencerfantineutrinos having tiny mass.
Spherical and elliptical surfaces belong to ge@us It is important to point out that, during their free flying
topological manifold The trajectory on torus surface is journey, the oscillation is among the members of eigenstate
degenerated into a circle on the spherical surface or elliptical version, and the members of flavored version only show up at
surface with point§& on its right and pointg on its left as their birth or been detected. As soorthesy start to fly, the
shown in Fig.17.3. flavored version converts to the eigenstate version.

The trajectory on trefoil type model is degenerated on Fine structure constamt is a running constant depending
sphere surfacerelliptical surface as shown in Fig. 17.4. The on energy scales. In (17.4) and (17.5), éhevalue is based
model is degenerated from geriso genus) without on the 2016PDG (p.126) data:
branches but the degenerated trajectory still retains its 3 a(M,) =1/137.03599908-. (17.16)

branch trefoil type with loof2 integrated into loof.

Copyright © 2013 SciRes. JMP
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Take (17.4c) for?, as an example, there are three different

energy scales involved. # is treated as a running constant,

(17.4c) probably should be rewritten as:

m, =88MI@BaM) G v,y MMe _ g 53180 100V /2
¢ 2 % 2 = m,
(17.17)
In (17.17),2010PDG (.126) data medium values are used:
a(M,) =1/133444, (17.184a)
a(M,) =1/127916. (17.18b)

The difference between (17.4c) and (17.172.8% 102,

The mass data listed in Table 17.1, 17.2 and 17.3 did not take
a as arunning constant into account, which may have up to

~102errors.

According to 201€PDG data, three charged leptons have

a mass relation:

M., (17.19)

350649

According to (17.4) and (17.19), if ignore the effectapfas
a running constant, three antutrinos have a similar mass
relation:

MM, =

e t

M M Mﬁm
7 350649
(17.19) and (17.20) indicathat, three types of neutrinasd
antineutrinosare closely correlated.

The neutrino models and parameters proposed by SQS
theory can be verified by checking on eigenstate neutrinos
mass values. 2031BDG provides thexperimental data for
the differences of eigenstates mass squares:

(17.20)

+0.19
DMZ =(7.59 0 21)3 10°(eV/c?)?* (17.21a)
DMZ, =(2.43° 0133 10°%(eV/c?)>. (17.21b)
Which are based on 2010PDG assumption:
DM, ~ DM, (17.21c)

According to (17.4),ite SQS theoretical values are:

M2 - M2 =(7.876°10°)(eV/c?)?,  (17.22a)
M2 - M2 =(2223107)(eV/c?)?, (17.22b)
M2 - M2 =(2.2273 10°%)(eV/c?)?. (17.22c)

The m2 - m2 theoretical value of (17.22a) is close to the
experimentalpm 2, value of (17.21a). The other two are off

by a factor of ~9 for mass square; for mass without square,

they are off by a factor of ~3. The assumptiom? ~ DM 2,

of (17.21c) also fits (17.22b) and (17.22c) well. But they are

not fair comparisons. In principléV .., M., M,, as

flavored antineutrinos mass are different from eigenstates
massM,, M,, M,. Nevertheless, the 204RDG data

provided some tentative information. For instance, one
possible interpretation of experimental dgiteen by (17.2)
is:

Copyright © 2013 SciRes.

M, °M_, (17.23a)
M-, °M,, (17.23b)
M;,° M, /3. (17.23¢)

Future experiments will check the interpretation.

In this section, so far the focus is on amtutrinos. Now
s the time to deal with
way to start from facts and to treat accogdia rules. The

facts are Fael, Fact2 and FaeB. The rules are Rule 17.1

and Rule 17.2.

Rule 17.2:The right and left handedness defined by
Definition 11.2 is universally valid for all fermions
including two versions of neutrinos and anéutrinos.

According to Factl and Fac®, there is a paradox. A

chaser is chasing an amgutrino with a speed slightly faster

than its speed. It is possible, because lastitrino has mass

and its speed must be less than the speed of light in vacuum.

The chaser bahd it sees an antieutrino with right

neut

handedness. When the chaser gets ahead of it, he or she sees

a neutrino with left handedness. This scenario is impossible.

An antiparticle cannot turn into a particle by just looking at
it in
eliminated. It serves as the key concept to introduce
Hypothesis 17.1.

Notice that, the chaserods
flavored version neutrinos and antutrinos, because they
never fly. To avoid the paradox, the targeathis flying
eigenstate version.

Hypothesis 17.1:After their birth, the flavored neutrinos
convert into corresponding eignstate neutrinos. The
eigenstate neutrinog, , 77, , /1, are Majorana type

fermions with only one component and the qu#iticles
is the same as itself:

a=m,i=123. (17.24)

After their detection, the eigenstate neutrinos convert
into corresponding flaared neutinos. The flavored

neutrinos are Dirac type fermions with two components

and have anfparticles:
n,,m,j=emt. (17.25)
Explanation: Hypothesis 17.1 suggests that, eigenstate

neutrinoss, , 11, , 1, are Majorana type. SQS theory is

not the first one to do so. Similar ideas were proposed
earlier. But there are differences.

1. Hypothesis 17.1 is based on mathematics.

2. Hypothesis 17.1 clearly points out that, flavored
version neutrinos and afeutriros are Dirac type.
This is necessary to avoid contradiction with
experimental facts. According to 20BIDG data book,
muon decay moden- e 7,7, hasG/Ge 100% ; taon

decay modeg - €711, hasGg/G=(1785° 0.05% and
t- mnyn, hasG/G=(17.36° 0.09%- Their charge
conjugatesyri and ¢ * havecorresponding decay

JMP
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version must havall flavored versiomeutrinosy,,

n,,» n, and antineutrinossz,, /7, 7, Therefore, three

flavored neutrinos must be Dirac type fermions and

have corresponding arpiarticles.
Hypothesis 17.1 eliminatestkeh a s er 6 s

frying Majorana type eigenstate angutrino, when the
chaser gets ahead of the amtutrino, he or she merely sees
the antineutrino changed its right handedness to left

1, are governed by converting probability matrixes:

]:ééipﬁﬂ.éﬂj

[ﬂp,f]. el=¢ o]
[PE [F,E]]: [ﬁpf} g

€.
[Pﬁﬂ : Eﬂ] = gpm
€
€D,
[PF®- E®] = gpn @-
&P, 6.

-8
e

-l
-1

-A1n

e

71®

e

[P

handedness as it should Beh e
Rule 17.3:The conversion between the flavored versipn

a..n, . m. n,, [, andthe eigenstate versian, 7, ,

o] &
F®- E®]H

]»1
- E-

[o]

Pre- .7

P,
pﬁ[ o -

Pre-7
Py &7
pn ®-7
In the subscriptsF and F represent flavored version
neutrinos and antieutrinos, respectiver’E~ represents
eigenatate version neutrinos; theand ® represent

right handedness and left handedness, respectively.
Explanation: The distinctive feature of Rule 17.3 is that, in

chaser ods

P

P -
Py
pﬁ[ o -

Pre-7

P, &-

pn@—"

(17.26a)

[o] 8. (17.26b)

Fo-Eol U

Proof: Assuming/ ,i =1,2,3 has chargeDq andn, has

charge- Dq . According to Hypothesis 17.F, =7, ,

thenDg=-Dg and Dg=0.

According to Hypothesis 17.1, the flavored neutrinos

QED

par a@Quge six pemperse 1y, 1, . T, 71, 71, and the

par

to

. (17.27a)

eigenstate neutrinos include three membgrss,, 7,. The
flavored antineutrinos ancheutrinos are different particles.

particl eds
But the flavored neutrinos and antutrinos never fly. Only
the eigenstate neuos fly and have persist momentum.
Therefore, the unique handedness stated inZaanhnot
refer to the flavored version. Whither the flavored version
neutrinos and antieutrinos have remnant electrical charge or
not, it cannot be determined by Theor&éml along. On the
other hand, the eigenstate version neutrinos are without
electrical charge for sure according to Conclusion 17.1.
Based on conservation of electrical charge, should the

or i

Their model is Optiofl type. The eigenstate neutrinos have
RotSurttephrficled Al Fodel is Optied type. These two
models look very different. In essence, they are closely
correlated by degeneration as describevipusly.

According to Conclusion 17.1, the eigenstate neutrinos
have no electrical charge. According to Theorem 17.1, it
seems that the flavored neutrinos and-astitrinos also have
no electrical charge. Look at it closely, there is an uncertainty.
Theorem 17.1 is based on geometry of Optilomodel and
Fact2. The unique handedness stated in-Ramrresponds
spin

ent ati

(0]

flavored version neutrinos and antutrinos also have no
electricd charge? Consider all these facts and factors, SQS
theory intends to favor no remnant electrical charge for the
flavored version neutrinos and antutrinos as well.

On the experimental side, neutrino electrical charge data
are not officially listed iR010-PDG. Instead, it cites data

the converting process, the handedness does not changom seven authors for the neutrinos charge upper limits

evidenced by the nediagonal submatrixes all equal to
zero as shown bfl7.26a) and (17.26b). According to
Rule 17.3, the flavored antieutrinos only convert to
the eigenstate neutrinos with right handedness, the
flavored neutrinos only convert to the eigenstate
neutrinos with left handedness, and vice versa.
According to (¥.24), when flavored neutrinos convert
to eigenstate neutrinos, the particle versus @antiicle

ranging form33 10 *e to 23 10 *°e. Neutrinos magnetic
moment upper limit data from three authors are listed in
2010PDG ranging from3.93 107 /3 to 0.542 10 '°mm..
These experimental data are not conigkisMore
experimental works are needed.

In the visible universe, matters overwhelmingly dominate
antimatters. On the other hand, when the universe was born,

distinction is no longer valid. Nevertheless, the original the big bang should produce equal amount of matters and

distinction for flavored neutrinos and amutrinos
leave marks on their eigenstate version Wfedknt
types ofhandedness. A new born flavored neutrino
immediately converts to an eigenstate neutrino

fi mi

according to (17.26a), When caught by a detector it
converts back to the flavored version according to

(17.26b). Theoff-diagonal submatrixes equal taero
guarantee that, as the net result of two processes, the
lepton numbers are conserved.

Conclusion 17.1:Eigenstate neutrinog, , 7, , /7, have no

electrical charge.

Copyright © 2013 SciRes.
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matterso

Hypothesis 17.2 may provide the answer.
Hypothesis 17.2The eigenstate neutringg , 77, , 71, flying

antimatters. Over the years, physicistseveuzzled by the

guestio

around in the universe provide a possible solution for

t he

density

Ami ssid.g
Explanation: Hypothesis 17.2 is based on two conditions:
Condition-1: 2010P DG dat a
density

of
of

ant i

book

matters

stated

wbh(m44(m)|ainvie|ﬁﬂea‘]t rs$
0.0008<Wy 40i048.dfr se 0 i s
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further observations confirrw” =0.048° W, =0.0444) ,

it will serve as the foundain of Condition2.

Condition-2: If condition-1 is confirmed, then the question
becomes: Are all these flying around eigenstate
neutrinos with right handedness? Since the handednes
of eigenstate neutrinos are not directly measurable, an
indirect way is sggested to detect the cosmological

originated neutrinos and measure the converted flavor¢ .
AC

neutrinosd handedness.

handedness of eigenstate neutrinos can be determined¢

There are three possible outcomes: 1, All amtiutrinos

As indicated in Section 17, the flavoreérsion exist only in
an extremely short time at thdiirth or been detected. On the
other hand, the eigenstate version are flying in the universe
all time, some of themince the big bang 13.7 billigrears

sago. Look at this way, the choicejisstified.
_Table 18.2: SQS TheoryElementary Particles Table

Bosons

haser i ght handedness, the

found; 2, More than 50% of aatieutrinoshaveright
handedness, part of
3, Less than 50% of antieutrinoshaveright

t he fosm

7 ] ‘~_“ iR h e
n | & | & + & 16" |6 o
| 3 [ i €2 £33 e s - e
Fermions _
¥ v
e foun

handedness, Hypothesis is disproved.

In thissection, SQS theory provided a framework with th‘ =3
potential to explain neutrinos peculiar behaviors based on |

mathematics. Because of the complexity of the topic and
l'imited available experi men
nailed down yet and many issugemain open. Some of them
will be discussed in later sections.

Section 18: Elementary Particles Table

Elements periodic table not only is useful for
understanding chemical elements but also valuable for
exploring whatoés behnewd sce
elements. Elementary particles table should do the same for
physics at a deeper level.

For comparison purpose, Table 18.1 shows the Standard
Model (SM) Elementary Particles Table.

Table 18.1: Standard Model (SM) Elementary Particles Table

Fermions Bosons Summary
Quarks d c t Gauge 7 Fermion 12
bosons Boson 12
u T B 8 gluons Higgs boson 1
Leptons v, v, v, z°
Il A T e Total 25

In Table 18.1, there are 12 fermions and 12 bosons plus
the higgs boson. The total number of elementary particles is
25 in which antiparticles are not included.

After introduced almost all elementary fermions and
bosons in previous sections, SQS thesrmeady to introduce
the Elementary Particles TaldsTable 18.2.

Table 18.2 does not list the six flavored neutrings

n, and antineutrinosy,, 77 , A, instead the three eigenstate

neutrinoss, , 71,, /7, are listed. Itis an important issue. The
eigenstat versions, , i,, /1, and the flavored version,,

n,.n,,n, m,m, areequivalent. SQS theory Elementary

Particles Table must choose one version to list not both
versions. The question is: Which version should be chosen?

Copyright © 2013 SciRes.
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Notes: l The part|c|es marked with * are hypothetlc partlcles

t al 2. Ngn%?}i arenth S@:Brgé;lnal aglrpetgr r[hugﬁ{eré\ftpr

is effetti
In previous sections, close correlations were established
between bosons and fermions. The 8 gluons are made of 8
pairs of quarkantiquark shown by (13.1). The 8 hypothetic
massons are made of the other 8 pairs of gaatkjuark
shown by (14.6). These I®sons fit into 16 cells in the
boson row of Table 18.2. On the upper left corner, the

hypothatia gravitongrfits mto wedcellcrrelated tol, ; on
the upper right corner, th&/ boson fits into the cell
correlated ta, .

hav

On the top row of table 18.2, three scalar boddpdJ,,
U, fitinto the cells correlated to three eigenstate neutrinos

n,, i, n,, respectively. In the next row, photgnand

gauge bosorr fit into the two cells correlated to leptos
and! , respectively. Anotér hypothetical neutral gauge
boson X? fits into the middle cell correlated to leptan,

which will be introduced later in this section.
Comparing these two Tables, there are some similarities,
but the differences are obvious.
1. The major difference is theumbers of quarks. In the
SM table, the number is 6. In the SQS table, the number
is 18. The key is Postulation 11.1 based on Postulation
11.2 and Rule 11.1, which recognize quarks with the
same flavor and different colors as different particles. It
is a major step to open doors for new opportunities. It
gives the hint that lepton has three branches to form the
trefoil model. More importantly, it provided more cells
for bosons. Otherwise, there is no room for 13
hypothetic bosons.
. In the SM table, gravitois not included, because SM
theory does not include gravity. The SQS table includes
graviton g, because SQS theory aims at the grand

JMP
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unification for all four types of imtractions, which
should includegraviton as the mediator of gravity.

3. In addition tograviton, the SQS table includes twelve
other hypothetic bosons, in which ,u,,U, and

These hypothetic bosons are not included in the SM
table.

4. SM theory includes the higgs boson. SQS theory does
not need it.

5. In the 9V table, there is no clear correlation between
fermions and bosons. In the SQS table, the correlation
between fermions and bosons is clear, which is
important for predicting new patrticles.

In SQS theory, elementary particles eategorizd into
three tyes: particle, antiparticle and neutfabt necessary
electrical neutralparticle. The neutral particl@ is defined
as:

P=p. (18.1)

According to (13.2), gluons are neutral particles.
According to (14.7), massons areutral particles. According
to SQS theory, photon ig=¢e e" and graviton isg = u, U, :

e'=e e =€e'e =ee" =g,

=e

QI

(18.2)
=u,0, =0,u=u,0, =g, (18.3)

Q|

U,, U,, U, are scalar bosons with mass and without charge,

which also have no separate gairticles:
U=y, i=123. (18.4)
Therefore, photong/, gravitonsg andU,, U,, U, are

neutral particles.
There are three gauge bosons &ff:, Z° and the

hypothetic X°. According to PDG data, all properties\f"

Z.Y.SHEN

lightest fermion in each column of the table. Why is the
lightest correlated to the heaviest? Because the mags of

i, , i1, is in the same order as the mas#19f 77,,, 77, ,

respectively. Letods | obib) at
for orders of magnitudes comparison:
Bag M, 2_aM_M,, 0 (18.6a)
2 1_ ew ~ — ew W :47033 10101
gg%ﬂ( a)MﬁeE Ewz ¢
So o 2 2 ~
?%8 (l- a) MewsS: aaé“ ewsMW 8:12583 1022! (186b)
&2+ Momg EMM, 2
2ag (. \Maur Z_&MaurMy §_ I— (18.6¢)
&80 (1- 2) THER TN B 10°
Inwhich M, M, Mg, arethemassaf,,u,, u,,

respectively. It is interesting to notice that, the numbers of
second and third formulas for,, U, versusr, , 7, are

G =2 grand numbers, while the number of first formula for
U, versuss is close toG =1 grand number. The apparent

reason for such difference is thaf,  is ~10*° orders
lighter thanM .. The mechanism of such difference is an

open issue. Despite this difference, (18.6) implies that, the
reason for the lightest correlated to the heaviest has
sometling to do with grand numbers related to random walk.
It usually is the origin of hierarchy phenomena.

I f Athe heaviesto is reald/l
massons may play the role to fill the tremendous mass gaps
betweernu,, u, ,u, and7,, i,, 11,. After all, the

arrangement fou,, U, ,u, correlated ta7, , 77, , 71, in the

SQS Elementary Particles Table is justified.
Table 18.3hows the numbers of three types particles in
SQS theory.

andW- are the same except charge. Even the decay modes Table 18.3: Three Categories of Elementary Particles in Table 18.2

and branching ratiog/ G,,,, of W* andW" are charge

conjugates. These experimental data clearly shatyW ™
andW' are a pair of particle and asgarticle. According to
SQS theory, all neutral elementary bosghsg, g;, 9,. g,
g4l gsl gel g7l gsl Gll Gzl GS, G41 GS’ GGY G7! Ga! Ul!
U,, U, made of a pair of fenion and thesame typeanti
fermion have no separate aptrticles.Z° and X °are
different, because they are made of a pair of fermion and

different type antifermion. According to Table 14.2 and
(18.12), they have separate gpuirticles:

Z°=Y,AY,=Y,AY, Z°=Y,AY, (18.5)

X=X, AX,, =X AX,,, X°=X,,AX,, (18.12b)

In the SQS theory Elementary Particles Table, the three
scalar bosong ,, U,, U, for unifications are the heaviest

particle in each column of the table. The three eigenstate
neutrinos /7,, 1, , /1, correlated taU ,, U,, U, are the

Copyright © 2013 SciRes.
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The three types particles are:

1. ParticlesThis type includes 18 quarks, , Ug» Uy d,

r
dg. dy S0 8,0 S, C Gy Gy b by byttt
3leptonse, m, t , and 3 gauge bosonsg*, Z°, X°.

2. Antiparticles: This type includes 18 aiilarksu, , Uy
G, d,dg.d,5,5.8,.C.C,C. b, by, by,
t,. f,. t,, 3 anttleptonse’, n7,¢", and 3 antgauge
bosonsw~,Z°, X°.

3. Neutral particles: This type includes 3 neutral leptans
m,, . 9 neutral gauge bosorg, g,, J,, 95, 04,
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Os, U5 97, Jg, and 12 neutral scalar bosogsg, , p(x,Y;, %) With their six ends reaching tg ° 1,
G, G;: G, G, Gy» G, Gy, Uy, Uy, U y;° 1,z °1along® X, °y, ° z directions,
Definition 18.1: Graviton is a scalar boson with spin 0. respectively. This arrangement not only fits the random
Explanation: In other quantum gravity theories, graviton is walk process but also forms a network serving as the
assigned with spi@>. Since graviton has not been spatially quantized gravitational field. The three
found, there is no experimental confirmation. In the orthogonal straight lines represent three gravitons
SQS theory Elementary Particles Table, there is no serving as the qnta of gravitational field. This .
place for graviton as a tensor boson with spin scenario is much more natural than what graviton with
According to the Random Walk Theorem in Section 4 spin 2> can offer. Moreover, a topological theorem
and the discussion regarding electromagnetic force and provides a definitive support for graviton having spin 0
gravitational force in Section 15, photon and graviton as the only option, lich will be given in Section 25
are two sides of the same coin. It is also shown in their Most theories recognized graviton with sp» . SQS
models. According to SQS theory, photondabis a theory probably is the only one recognizes graviton with spin
closed single loop with circumferential lengthzf | 0. It is a bold and risky undertaking. But within SQS theory

coresponing 0 spi e ravion model s FSTELCH e 8P el Fom 505 Peony
cutoff loop with length of2L., . In essence,.a graviton is shown in Fig. 18.1(a), two hedd-tail connected gravitons
a cutoff photon. A cutoff loop has zero spin. In terms of {5,m 3 closed loop with loop lengit, corresponding to

number parameters, & with My =1, there is no way spin 2>, which might be mistakenly recognized as graviton.
for g =q,q, to make graviton withng =4 required by Actually it is merely a composite state made of two gragiton
Moreover, as shown in Fig. 18.1(b) and Fig. 18.1(c), when
the loop area increases, the trajectory angular momentum
increases in step of not in step of2>. So graviton with
spin 2> is a misunderstanding. Of cause, the final proof has
to wait until the décovery of graviton.

Definition 18.1 serves as a prediction of SQS theory.
Letdéds wait for graviton show

spin 2>. In short, graviton with spi2> does not fit
into SQS theory framework. There is also a
philosophical reason. As shown in Section 15, gravity is
the force to unify all forces. Gravity astlnly force
exerts to everything with mass or energy. In essence,
gravity is the most fundamental and universal force, and
S0 is graviton. According to natural philosophy, the
most fundamental and universal thing should be the —_ —_— - -
simplest one. Obviously, @$ this argument much
better than2>. Is a scalar boson qualified as the
mediator for interaction? Why not® with spin 0 is = . = -
...... ! ‘

spin>.ltjustmeansgi s uni que. Let ¢ : 8

o - - Fig. 18.1: Closetdt hlolopscmadec béd
IS ur_lqu_Je in the f'.rSt place. Adter all, ther_e Is no law (a) two gravitons, (b) three gravitons, (c) fgmavitons.
forbidding the unique scalar bos@h serving as the

mediator for the unique force gravity. Look at it the
other way. A graviton center is at a discrete poipt

There are thirteen hypothetic bosons listed in Table 18.2,
in which twelve of them are introduced in previcestiors.
The only one left is the neutral gauge bosoh.

Like theW" and z°, according to SQS theory, the gauge
closely related to the Random Walk Theorem. Starting bhosonX° is also involved in wdainteractions. As shown in
from x; along thex-direction, the random walk has Secton 14,wW° and z° are made of two fermion stat¥s
equal chance moving tg +1 or x;-1 as the next step.  andy,, which share the sanme-parameters with two top
The same is foy-direction andz-direction. In fact, thex . . o .
is a hidden CIquystion in the Random Walk Theorem: quarkst, , t, - m, =m,=53 andmy, =m,=61. Similarly,

Why the step length is 1 {thetwofemionptatex, andx, o makedhexy pogani t o n 6

cutoff model provides the answer: Because the length ofghgre the same-parameters with two charm quarkg and
graviton only allows each step moving td..

thetwo ends stretch te+1 and x - 1. This scenario is

Otherwise the Random Walk Theorem is in trouble. Cy * My, =M= 29 and m,, =m,=37. Itis intgesting to
Graviton as a cutoff loop with length @L, fits the find out that, thesewo sets oim-parameters have something
Random Walk Theorem naturally. Assume that, the in common:

middle point of three orthogonal straight lines each with ~ 61- 53=8=2°, 61+53=114=23 33 19, (18.7a)
normalized length? is attached at each discrete point 37-29=8=2°%, 37+29=66=23 33 11. (18.7b)
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In fact, there are more similaritieshigh will be shown in
Section 23

The mass ofX° boson is determined by the values of its
x, andx, onthex-axi s. Letos

x-axis. The special point, =0.2499871562302¢ is a nagic

point. It is originated from th&function of (2.11) and sets a
slight deviation of antsymmetry of DS(X) with respect to

the centerx =0.25 of region [0 ¢ x ¢ 0.5]. Point X, sets the
boundaries of the gauge boson regﬂ@cm X ¢ X, =05- Xc]
and it sets a mass upper linjt,, =4.973%GeV/¢? for
standalone fermions. Moreovey, defined other two
characteristic pointk_ and x, , which determined the mass
of two scalar bosond, andU, for electroweak and

electroweakstrong unifications. As shown Bectionl5, this
approach iglosely relatedo the other approach based on
random walk and unification of electrostatic force with

|l ook at
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reduction numerical parameters. The gauge bogbhas its
anti-particle X° different from X°.

X%=X,AX,,, 18.12a
the s'hecfal points ot )
X=X, ,AX ,=X , AX,, X° (18.12b)

In the gauge boson regidu, x,], X° boson hag(x,) <p
andp(x,)<p:
pP(X =X;) =3.1415926516911< p, (18.13a)
P(X, =X,) =3.1415050288738<p.  (18.13b)

It indicates that, the torus based model6rboson is
spindle type with two branches like® bosons model.
Look it closely, X, and X, having mass around

4.97GeV/c? are originated frorrtg and ¢, having mass

around1.38GeV/c? and1.34GeV/c?, there is a mass gap
between them. The gap is filled by massons.

The parameters of electroweak interaction are represented
bytheGWS-t ri angl e in charged part
Fig. 8.4. Fig. 18.2 shows tl&WS-triangle in extended
region including th&CKM-triangle. Besides th&WStriangle
of AFQ,, there is anotheriangle O,0,F similar to AFO, .

It is called theStriangle for SQS theory. The similarities of
GWS-triangle andS-triangle are:
1. They both are compounded riginigled triangles
including two snall similar rightangled triangles.
025 2. They both share the coromsideQ,F , which

X
x)dx- x)dx=0"
?S( ﬁS( represents tha' -type weak interaction.
x, =0.249987156860163¢, (18.8a) 3. They both have a long sid@.,A for SWGtriangle
X, = 0.250012843639836% (18.8b) andQ,0, for Striangle.

The summation index iB(X) is truncated af = ° 100C, The similarities imply that th&triangle also involves in
: L 0
which is sufficient for convergence. some type of weak interactions.” and z° serve for

Notice that,x. and x_both are in the gauge boson electroweak mteractlonos represented3dyS-triangle. It is
f 9 natural to assume thax,° boson serves for the weak

gravity. It provided the legitimacy of both approaches. Point
X, and pointx, succeeded for finding two scalar bosons

owe gauge boson a favor. It is the time for them toljzack.
Definition 18.2: Based onx, =5.1819946878821F 10 *°,

X, =1.182186191847719 10° and theS-function of
(211):gx)=3" e~ , define two characteristic
j= =

points x, and x, On thex-axis.

region interactions represented Bytriangle. TheStriangle joints
X, =0.24998715623026< x, <0.25, (18.9a) GWS-triangle on its right and links t8KM-triangle on its
0.25< x, < X, =0.250012843269735t. (18.9b) left. Noticed that, thex, and x, in the first integral term of

(18.8a) served as two characteristic points to dafinand
U, for electroweak unification and electroweakrong

unification, respectively. Consider these factors as the clues
to guess its functionX® boson is probably involved in some
type of weak interactions responsible for hadrons decay. Of
cause, more supportive evidences are needed for sure.

As shown in Fig. 18.2, besides the common giJg
shared withGWS-triangle,Striangle has two other side
O,F labeledg, represents g-like weak interaction angP

labeledqg represents a charge of some kind.
According to trigonometry, the relations amoeggq,, g',

According to (6.18), the mass of twefermion statesx

f1?
X, With x, =X, X, = X, is:
Me Me

M= a0 - %) A - %))

Becausex; = X; and x, = X, are in the boson region and

=49734523Bev/c?-  (18.10)

My >M,,, » theX-fermion statesx , and X,, must appear
in pair as a gauge bosot’ with massM X
M, =2M,, =9.9469046&eV/c’. (18.11)
The gauge bosoix° is made of two fermion states,,
gs and anglef,, g, are:

and X .., which have the same mass and different before

f2?

Copyright © 2013 SciRes. JMP
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gstanf, =gtang, =¢', (18.14a) everything from nothing. It is the ultimate elementary
e particle of SQS theory.
9 - =g (18.14b) The dosest thing for vacuon is a geometrical point. There
cosf, cosg, are uncountable infinite numbers of it in the space continuum.
eq, = g cosg,, cosf,. (18.14c¢) Vacuons are free to move without interaction. It can be traced

back to the first fundamental postulation of SQS theory, the
Gaussian Probdlty Postulation. Gaussian probability is

! based on the precondition that, the events must be statistically
independent. Otherwise, the probability is not Gaussian.
Vacuons create events serving as the carriers of Gaussian
probability. The events of Gauasi probability are
independent, so are vacuons.

Models and trajectories of all elementary particles are
different patterns of moving vacuons. Vacuon movement is to
reach evenness. In Section 2, Gaussian probability function is
assigned to each discrete mok; . The superposition of all

Fig.18.2: TheStriangle betweeGWStriangle andCKM-triangle. these probabilities is not evenly distributed. It has peak at
and trough in between peaks. The unevenness drives vacuons

Based on the SQS theory Elementary Particles Table, the moving from peak to trough for tempor_ally even distribution.
total number of particles and amptarticles is 72. Are all these  BUt the momentum keeps vacuons going dwedemporally

particles elementary? At this level, yes! Is this the deepest ~€Ven distribution becomes uneven again. Like a pendulum,
level? It is a good question. the vacuons oscillation goes on and on.
Look back to history, in the early twenty century, only Is the unevenness acting as an interaction for vacuons?

four fAel ement ar y oie lactrdn,ipotre s FAURAHIGE PRYSIGS,ipteraction is synonymous to force.

neutron, and photon. Since then, so many particles showed up?€ téndency for vacuomsaching evenness is not an

the numbers of particles kept growing. People started to thinkeXxternal force per se. But if one like to call it force, that is the

that so many particles cannot be all elementary; at a deeper Ny one. _ _ . _
level things could be simplifiedhe quark moel was Vacuon is the simplest thing you can think of, yet it has

introduced, which reduced the numbers of elementary the (_:apability_ to make aI_I 'complex. things'in thg universe. The
particles by more than tenfold at that tiow, we probably K&y is Gaussian Probabiligjostulation, which laid the

are in the sae situation. foundation. = .
Suppose there is a deeper level. What is it? To answer this Table 18.4 is the SQS theory Elementary Particle Table at

question, |l etds go mdicatedby o [NV@cUen leyely I seryes @sthe undation for all particles
the name: Stochastic Quantum Space. SQS theory is a theor ted in the high level Elementary Particles Table of Table
of space. Vacuum is the ground level of space. According to 8.2.

SQS theory, everything including all particles and Table 18.4: Elementary Paticle Table at Vacuon Level
interactions are originated from vacuum. Particles are

excitations of vauum, interactions are ripples through v
vacuum. In short, there is nothing but different states of acuon
vacuum. As emphasized 8ection3, SQS theory treats
vacuum as a continuum with Planck scale grainy structure. With the help of vacuon, SQS theory reduced the numbers
Now letdos take a sthaed f urt hgfelenteftary parficlesXrondi7® & 1 bt/ Beeper level.
fundamental postulation of SQS theory. _ Theorem 18.1:For a point particle such as vacuon moving
Postulation 18.1 TheVacuon Postulation:Vacuum is a with noninfinite speed, it has only-dimensional
quantum field. All different fields for particles and trajectories.
interactions are originated from tfvother Field. Proof: Assume that, a point particle moving with a aon
Ultimately, vacuum field is the only field, vacuas the infinite speed has a trajectory other thadirhensional
particle of vacuum field is the only elementary particle such as a-2limensional surface. Surface, no matter
at the deeper level. . . how small it is, contains uncountable infinite 1
Explanation: Vacuon as the ultimate elementary particle has dimensional lines. For the point particle with ron
no dimension, no structure, no model, no mass, no spin, infinite speed to go through all lines on the surface, it
no charge of any kind, no amiarticle, no interactio, requires infinite time to do so. That is impossible. Then
and no parameters except its location and movement. In the opposite must Heue. QED
short, vacuon is nothing but itself. Yet everything in the | emma 18.1:Theorem 18.1 is also valid for a set of point
universe ultimately is made of vacuons. Vacuon creates particles as long as all point particles in the set moving

Copyright © 2013 SciRes. JMP
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along the same trajectory. 19.1 and Fig. 19.2, respectively. The up quark and down
Proof: For a set of point particles moving in the same quark with three colors are ttea separately serving as the
trajectory, the profdis the same as Theorem 18JED first leveld colors level. The lines represent gluon
Lemma 18.2:The tdimensional trajectory for point connections for the regular type strong force. As shown in

particles can only change its location by discrete steps. Fig.19.1, proton has 40 connections for 9 colored quarks
In other words, trajectories are quantized in the space. corresponding tet# connections per dored quark. As

Changing course is only allowed by jumping trajectories.ghown in Fig.19.2, neutron has 32 connections for 9 colored

continuously shifting trajectory is prohibid. uarks corresponding t®5 connections per colored quark. It
Proof: If the 1-dimentional trajectory were allowed to shift a P 9 ®; P : '

continuously, the shifting trajectory is no longer 1 is a fgir comparison for proton and neutron, because they
dimensional. It violates Theorem 18.1. QED contain the some number (9) of co_lorediq«s. Und_er these
Theorem 18.1, Lemma 18.1 and Lemma 18.2 are based conditions, the number of connections per constituent serves
on geometry and point gigle with noninfinite speed, which @S an index for the relat!ve strength of the strong force to bind
are universally valid. They serve as guidelines for vacuons ~constituents. So proton is more tightly bound than neutron.
movements, which have important implications shown in
later sections.
In summary, SQS theory Elememtry Particles Table did
its job. It provides a vacant cddir the gauge bosoix°
related to th&-triangle for some type of weak interaction. It
confirms the eight massons and their scalar boson status. It
reveals the correlations between fermions and bosons in
general. In particular, without the table, the catieh of
three scalar bosons, , U,, U, to three eigenstate neutrinos

n,, n,, M, is not so obvious. It helps to define graviton with ' ‘ Y=< Yo

spin 0 instead of>. It counts the total numbers of ~
elementary particles at this level to be 72, no more and no Py

less. Because 7@ementary particles are too many, it leads tc _ .
the concept of vacuon at a deeper level. : &

Section 19: Proton Neutron and Composite Particles

In this section, proton, neutron and some simple
composite particles such as helium nucleon, deuterium Fig.19.1: Gluon connections inside a protothatfirst level.
nucleon andritium nucleon are discussed based on quarks
models introduced in Section 11 and strong interactions
introduced in Section 13.
Proton, neutron and some simple composite particles such
as helium nucleon etc are made of up quarks and down
quarks. Accordig to the values listed in Table 11.2, the
numerical parameters of up quarks and down quarks are
summarized in Table 19.1.

Table 19.1:Numerical Parameters of Up Quarks and Down Quarks

Up quarks Down Quarks
Name u u, iy u* | Name | d, d, d, d*
m 1 7 13 21 m 3 5 11 19
N 1 3 3 9 i 1 3 3 9
P 3 17.5 325 53 P 13.5 20 49.5 83
pn 3 5.833 6.5 15.333 pn | 135 |6.667 | 9.9 30.067
2pim 6 3 3 16 2pim 9 g 9 26 K

* Note: In the U and d columns, the numbers are the sum of three numbers
in the same row.

A proton is made ofiud and a neutron is made ofid
and each flavored quark composed of three colored
constituents with red, green and blue colors. The gluon
connections diagrams of proton and neutron are shown in Figrig.19.2: Gluon connections inside a neutron at the first level.
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proportion to the number of constituents. The weighted

"binding strengthsBS of proton, neutron and helium nucleon
for the first level are as follows.

Proton: BS, = 384903 1_40_ 104 (19.2a)

Helium nucleon is made of two protons and two neutrons
which include36 quarks with tree different flavors and three
different colors. The gluon connections diagram of helium
nucleon is shown Fig. 19.3. To avoid over crowd lines, it 0 —
only shows 86 connections for 6 different quarks as one sixth 69+ 9 081 B
of total 863 6 =516 connections. Helium nucleon:gg 49168, 1 _ 516 _ 595 (19.2b)

As shown in Fig.19.3u, has 24 connections), has ¢36+ 36 1296

_ . Neutron; BS, = 432¢, 1 _32_ 0.395' (19.2¢)
1+29 connectionsy, has 1+47 connectiong, has 1+29 ?52 9 81 =
connectionsg has 6 connectiongy, has 1+29 connections. Comparison:gs, > BS,, > BS; - (19.2d)

The first number is for sefonnection counted only once and The first level comparison of (19.2) shows the right order
the second number is for connections between two quarks 0f binding strengths: Helium nucleon is weaker than proton
counted twice. The total number of connections and and stronger than neutron.

connections per constituent for helium rean are: Let 6s consi dedrflavordlevel,svhicho nd | e
treats flavored quark as a whole entity. As shown in Table

19.1, the corresponding numerical parameters are

2(1+ 1+1+1)+824+29% 472+ 29+6+ 29&?3 =516 (19.1a) m=21 n=09 for u-quark, m=19, n=29 for d-quark. The

€ ¢ - second level gluononnections diagrams of proton and

Connections per constituer&16:14}. (19.1b) neutron are shown in Fig. 19.4. In which, proton has 5
36 3 connections for 3 quarks corresponding_goconnections

per quark; neutron has 3 connections for 3 quarks
corresponding td. connection per quark.

Fig.19.3: The 86 connections as one sixth of 516 total gluon ( ( R &
connections inside a helium nucleon at the first level.

Th nnection r consti for helium nucleon . o
€ connections per constituent; for heliu ucieo Fig.19.4: Gluon connections inside a proton and a neutron at the

cannot directly compare to those for proton and neutron. It is second level.
not a fair comparison, because helium nucleon contains 36 The corresponding aluon connections diaaram of helium
colored quarks while proton and neutron each contains 9 P 99 9

colored quarks. In the case of gluon connections reacheg t nucleon.|s shown in Fig. 19.5. There are >7 gluor13
particlebébs entire region, t ﬁogne(‘rrd%w§fgr125q8q§k§qorire§pl9rgilﬁqn@2:i4m vol ved
more are the number of connections per constituent. For fair connections per quark. Using the same weighted method as
comparisons, the number of connections per constituent for the first level, the weighted binding strengtB$(of proton,

helium nucleon should be weighted lighter than proton and neutron and helium nucleon for the second level are as

neutron. Assming the weighted factor is inversely follows.

Copyright © 2013 SciRes. JMP
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corresponding to7/ 4 =12 connections per constituent. For

deuterium nucleon, there are 2 connections for 2 constituents
corresponding t®/ 2 =1 connections per constituent. For
tritium nucleon, there are 3 connections for 3 constituents
corresponding t8/3 =1 connections per coritent. In

case for the third level, the weighted method is different

from the first and second levels. The difference is that, the
nuclear force among protons and neutrons has limited range,
which does not reach all constituents in the composite
particles As a first try, assuming the weighted factor for the
third level is inversely proportional to the square root of
constituentsd® number. BShe wei
for helium nucleon, deuterium nucleon and tritium nucleon
for the third level are a@®llows.

i . _arg, 1 _
Fig.19.5: Gluon connections inside a heliuncleon at the second Helium nucleon.Bsﬁ - 8%;93 N7 0.87% (19.42)
level. '
. or ; 329, 1
Proton:gg -850, 1_5_ 556 (19.3a) Deuterium nucleongs = %gs - 0.707: (19.4b)
¢3+ 3 9 ¢2+ 2
Helium: gg 8578, 1 _ 57 _ a9 (19.3b)  Tritium nucleon:gg  =a38; 1 _559p, (19.4¢)
ST 12 1 S SN
Neutron:, BS, :3%83 1_3_0333 (19.3¢) Comparison:BS ., > BS,, > BS,,; - (19.4d)
. ¢3+ 3 9 The results of (19.4) shows the binding strengtksirar
Comparisongs, >BS,, > BS,;- (19.3d) the right ordersBS,, > BS,,, > BS;,, . which indicate

The results of (19.2) and (19.3) both show the right orderdJeuterium nucleon is weaker than helium nucleon and

C oo Stronger than tritium nucleon. In fact, helium and deuterium
, which indicate that, the binding strength S Lo . . e
BS, >BS,. > BS, g 9 are stable, while tritium is unstable with a fairly long lifetime

of helium nucleon is weaker than proton and stronger than  of 12.32 yearsThe results make sense. It shows that,
neutron. In reality, proton and helium nucleon are stable, Theorem 13.2 also valid for the third level composite
while neutra in stable nucleons is stable and freestanding  particles.
neutron is unstable with a mean life 8857 ° 0.8s. The
results at two levels are quite reasonable. Both show that
helium nucleon is a very tightly bound composite particle.
Proton, neutron and lem nucleon also contain many
gluons. These gluoms-parameters ang-parameters are not
included in the diagrams. To ignore them is based on
Theorem 13.2. It greatly simplifies the treatment for the
numerical parameters of composite particles. The twal le
comparisons both make sense to explain proton, neutron and
helium nucleon behaviors in terms of strong force binding
strength, which serve as evidences to support Theorem 13.2.
Let ds c onsi doeetemdntarg pattidhes leval, | e v
which treats edmentary particles such as proton and neutron
as a whole entity serving as the constituents of the composite
particles such as the helium nucleon, deuterium nucleon,
tritium nucleon etc.

Proton is made of three flavored quadk&u*d™ and
neutron is made of three flavored quatkksi®u'. The A +0
anddriepresent the sign of thei /' ‘ ers. The
numerical parameters are=21+21- 19=23 n=9+9- 9=9 A \ 23 [\ 7
for proton, andm=19+19- 21=17, n=9+9- 9=9 for p
neutron. Fig.19.6 shows the gluons connections diagrams for
helium nucleon, deuterium nucleon and tritium nucleon. For
helium nucleon, there are 7 connections for 4 constituents

Fig.19.6: Gluon connections inside helium nucleon, deuterium
nucleon and tritium nucleon at the third level
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The assumption of weighted factor the third level used For tritium nucleon(n*n*p’):
for (19.4) can b(.—:‘ geneora;lljzefi as follows. p_ 113+113- 1 —%—E 2p 150 (19.80)
Helium nucleon.BSHe :%gg ?, (19.5a) m_ 17+17-1 33 11 m 1
. ¢ e For comparison, thepm value of electron is:
Deuterium nucleonge  _429; 1, (19.5b) 20 23 (1/2
Spet "2y Electron: 2P _2° A/2) _ | (19.9)
iy _ s m 1
Tritium nucleon:gs _ 439, 3—lr (19.5¢) Summarizing the data of (19.7) and (19.8) seemingly
(; =

ComparisoniBg, >BS,, >BS,, for 0<r ¢ 05. (19.5d) ?mphes a rule: Simple C(-)rI;po/&te pért|cles witp/m=
For the generalized formulas (19.5), as long as integerare stable and wit2p/ m , integerare unstable.

0<r ¢ 0.5, the results for these three composite particles all Yhich it valid for complex composite particles or not is an

make sense. More examples of elements and isotopes are open issue. The rule is also valid for electron. However, it is

needed to narrow down the valofr in formulas (19.5). not yahd for other Iepton§ and some quarks. Table 11.4
The reasonable results of binding strengths at three Ievelsprovldes some clues fqr its selectivity.

serve as strong supportive evidences for Theorem 13.2. . The different be_ha\{lors of prpton and.neutron are

Moreover, the different type of weighted factor used for the ongmated ”0’.“ their difference in nu_menc&lnameters,

third level indicates that the binding strength isetit from  Which determine the gluons connections between them.

the first and second levels. It clearly shows the restrict range FOr (p™ 2 n°):

of ngclear force' among protons and neutrons in a comp_osite n_ 9-(-9 _18_12+6 . Gs+0s; (19.10a)

particle comparing to the strong force among quarks. It is m 23-(-17) 40 26+14

well known in nuclear physics that, nuclear force is the

- ®\ .
fringing effect of strong force with exponential decay For(p™® p7):
behavior from the edges of protons and neutrons. n_9-(9 _18_434+2 0 o (19.10b)
Theorem 13.2 directly refers to-parameters anik m 23-(-23 46 4310+6 2

parameters. Since gluons also contribute to compaosite For ("2 n®):
particl es 6 phmaratisis no tpnger ditectlyd ’

related to the mass of pa com%@géiiﬁ)e:?am,gsﬂgﬁut (9B} k s 6
parameter may play some other roles. It is the reason for the ™M 17-(-17) 34 62-2314

sum ofp values over three colors listed in theand d It clearly indicates thatp~2 n® and p~a p® are tightly
columnsof TAl e 19. 1. Letds t ake @ousdvhilenf un® is lhasdly bdbund witheweakdnedw i t
behaviors for composite particles. gluon connections indicated by the minus sigmyin2g, .
th L (/a to 3 t/ r et_a t f P ; ot g n ta n d_ ne u[Sid'it%é]eper, fﬁé:dﬁfgrénge'isrb@ginatte(a fro-ll;‘n?hgiac? tha}, 9. 1
€ p/m and2p/m ratios of proton and neutron are: the up and down quarks have the sarparameter, but they
For proton(u*u’d”): have differentm-parameters. The sum wEparameters is
p_53+53-83_23_1 5, _. (19.6a) 1+7+13=21 for up quark and3+5+11=19 for down
m 21+21-19 23 1 m 2 ’ quark. (19.10) shows that, theparameters difference
For neutron(d *d*u™) weakens the bi.nding ai~ 2 n®. Therebre, uItimgthy the
different behaviors of proton and neutron are originated from
P _83+83-53_113 3p 226 (19.6b) mathematics.
m 19+19-21 17 m 17 Based on (19.10), some facts in nuclear physics can be
It shows that, the reducedparameters anptparameters for  explained. For instance: (1) Why proton is the most tightly
proton and neutron are: bound particle? (2) Why helium nucleon is thest tightly
For proton:m=1, p=1; (19.7a) bound composite particle? (3) Why the strong force bindings
For neutronm=17, p=113. (19.7b) for p®2 n®andp a p®are tighter tham™2a n®? (4)
The next step is to treat the composite particle the same Why proton is stable, free neutron is not stable? (5) Why
way with proton and neutron as constituents. neutrons in some nucleons are stable, in other nucleons are
For helium nucleorn*p n"p’): not stable? (6) Why deuterium is stable, tritium is not stable?
7) Why nucleons witfZ indexes equal to multiples of 4 have
113 1+113-1_ 224 7 . (7) Why
Pt P 22t L 2Py (19.8a) more bnding energy than others? Of cause, these are the well

m 17_. 1+17-1 ?2 ) 1m known facts observed in experiments and explained by
For deuterium nucleofn”p”): various nucleon theoretical models. SQS theory contribution
p_113-1_112_7 5, 1 (19.8b) is to provide a simple and clear explanation based on

m 17-1 16 1
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mathematics. Theorem 13.2 playpigotal role for the

1athet] | TOIE . energy or mass. In fact, the Planck constantst,, , g, or
simplicity and clearness demonstrated in this section.

Gluons contribute to hadr oMP@ncs_arenﬁhae gaglc Ieengtri1, Qaglcntlcr:n%f@tervglybasberrgyot on
and neutron. Does gl uon al s 8rbasig massat Rlagck gcale, rgspactvelyr ono6s spi n

is an interesting question. According to Theorem 13.2, the Besides three basic physics constants, there are other
two gluons sequences sent by a pair of quarks (a pair ef anti Physics parameters such as the mass of elementary particles
quarks or a quark and an agtiark) g, and g, are identical. and various coupling constants etc. SQS theory standpoint is

that, in principle all thee physics parameters can be derived
In case of two gluons sequences sentjbyand g, from particleos model and tra

simultaneously, their two aligned momentums with opposite parameters with three basic physics constants as interpreters.
directions cancel out and two opposite spins cancel outas So far, SQS theory did part of them, the others are still open
we l | So in this case, gl uopgsuskoes not contribute to hard
spin. On the other hand, in case of two gluons sequences sent The mass of a fermion is deterrathby itsp/n ratio based
by g, and g, at different locations, the displacementcpf on electron mass. The interaction parameters are related to
the CKM-triangle, GWStriangle andStriangle of the
articleds model whi c are _d
go?n{s ona}kf; lmcgdgl.el'ﬁe’cha%ﬁe'ristfichpoir&srapeaiéfeihﬁne a
by p(x,) and p(x,) traced back t&-equation originated
Nuclear physics is very complicated. Whether SQS from Gaus;sian Probability Postulation. The derivation for _
approach can make more contributions or not, it remains to Other physics parameters from mathematical parameters is

be seen. What presented in the section is just a start. More 1USt @ matter of time. The faith of SQS theogmes from
work along this line is needed. this argument: If the geometrical models for elementary

particles are real, everything should be derived from these

models with characteristic points and triangles attached to

them. If the physics parameters cannot be derived from these
SQS theory is a mathematic theory with physics modelsthey are useless. _

significance. In principle, all equations, formulas and SQS theory introduced three sets of numerlcal parameters

parameters are based on three fundamental Postulations and™: N P for elementary particles. The numerical parameters

derived from mathematics. The mathematical results are of elementaryermions are listed in Table 20 Accordingto

interpreted by three basic physics danss, Planck constant ~ SQS theory, elementary bosons are made of pairs of

h, speed limit of light in vacuun€, and gravitational elementary fermion and affermion, their numerical

constantG . To reach this goal takes steps. parameters are derived from these fermions as shown in
Initially, SQS theory had two other physics inputs: previous sections.

electron mass andq@on mass. In Section 15, a connection

and/or g, between the two events causes the two gluons

sequencesd momentums no |
net angular momentum. Itight contribute to a part of spin
for the hadron.

on

Secion 20: Basic Constants and Parameters

Table 201: The Numerical Parameters of Elementary Fermions

between proton mass and Plank mass via unified interactions 7t s, | u | u : :, ; L

was discovered. Proton mass as a physics input for SQS
theory is no longer needed. In Section 16, a connection
between electron mass and Plank mass viatiocgiquation
was discovered. Electron mass as a physics input for SQS

theory is no longer needed. After these two discoveries, SQSf J l

Qaacks

"

TE

29

20

n 3
p 3 175

76183 [NESEY

| Down type

g

13

2821

"‘ 2 -\ - -
| Chuped ¢ M
| _leprom

theory only needs three basic physics constant€, G and
in principle no other physics input is needed.

The three basic physics constahtsC, G are relatedto | » L E IEH
Planck lengthL,, Planck timet,, , Planck energye, or > ] X 5353

Planck masay as: [Nemsor v, v, V.

Planck )
- 1 1 1
hG C5 zﬂ IC - | " %, 6
I—P :\/73’ ! EP = Zm ! MPlanck: —F | 2 '3 *3
20c V G \ G . Ty FrT

¢ = \/ hG
P 5
2pc -
(20.1) '
5 3
e h=Edtp g2 o 2 (20.2)
tP EPtP M PIancIIP

These two sets of basic constants are equivalent. From

SQS theory standpoint, the setigf, t, , E, or M is

Planck

preferred, because they are directly related to space, time,

* R, =83996 101

c=

The total numbers of numerigaarameters listed in Table
20.1is 72. In which the 9 numerical parameters of neutrinos
is the same as those of their companion leptons except the
some sign changes and the consRNt =8.3996* 10 **
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multiplication top-parameters for neutrinos. The reduced Point « =0.24990888987477 IS Uused to determine two points
parameters of leptons all equal to 1 for spit2. Substrate on x-axis:
9+3=12 from 72, the number of independent parameters is X, = X, =0.24999888987477 (20.4a)

reduced to 60. For the quarks, theirmt®arameters are
uniquely determined by a set of 18 least odd prime numbers;  x, =0.5- x, =0.250001110%252%- (20.4b)
their n-parameters are selected from prime numbers and

subject to the tight constrain set by strong interactions leaving
almost on room for alternative. Substrate 18+18=36 from 60, according to (6 18) its mass is:

Using the pointsx; and x, to define a fermion stafe

the number oindependent numerical parameters is reduced M, =57537016%eV/ 2" (20.5)
to 24. In addition, according to definitiog/n=M /M, 4{ 2" 1\

e | e c¢ tp-pavamétes must equal to itsparameter. The 3M, =17261104%eV/c’. (20.6)
number of independent numerical parameters for the current _ 2 20.7
version of SQS theory isdaced to 23. It is interesting to V2Mm  =81369628Tev/ c”, _ (20.7)
notice that, the number 23 is close to the number of To canpare3M, =17261104%eV/c? with top quarks

handpicked parameters in the standard model. But there is a 1555 cited from 201BDG datal\/l = (1720° 0.9)GeV/c?
difference. The twenty some parameters in standard model ' ’

are physics in nature cited from experimental datale the the am, value is within its error range and the relative
23 left numerical parameters of SQS theory are mathematmsdev'a“on ofgy , from M., medium value ig.553° 10°2.
in nature.

One of the final goals of SQS theory is to derive all According the correlat|ons o/, z° and g, given by (14.2)
physics properties of elementary particles and interactions  and (14.3), the mass values of gauge boswns Z° can be
from the_ first principle based on three fundamental calculated from the value &M , and Wemberg aﬂgl%v as:
postulatcms and t hree basic physics const ants. We
got there yet. The major obstacle is fhparameters. In the M - — 91.732030@eV/c?’ (20.8a)
current version SQS tipeory, el’rC@S‘?ment ary particlebs

parameter is determined by its mass. In principle, it should be (20.8b)
the other way aroungh-parameter determines mass. It 1+ cosqW

indicates that, there is a rule missing in the current version of M, +M,, =3M, =17261104%GeV/c*» (20.8¢c)
SQS theory, which is an important open issue.

Actually in the current versi%&&rco%)ﬁ% t§=@8)15335581-80m@0-89)arti(
z

cosg, =80.87901&eV/c*’

w

mass values are derived from the first principle alre&dy ¢z lpoG data™

Section 15, the mass value of two scalar boggnandu, is The valuesm, , m,, given by (20.8a), (28b) compare
derived from pointsx_, and X, from special pointx, to 2016PDG data,m, = (91.1876° 0.002)GeV/c?,
originated fromS-equation based on Gaussian Probability ~ M,, =(80.399° 0.023GeV/c?, both have relative deviation
Postulation. The mass value of the scalar boggris of 5973 102 from medium values. Comparing

derived from the converting factor at the grand unification J2M, =81369628BeV/c? 10 M, =(80.399° 0.023GeV/c?,
scale, which is originated from the Random Walk Theorem
based on Gaussian ProdébiPostulation. More importantly,
the results of these two methods are correlated to fine

the relative deviation from its medium valueligs 10°2.
Notice that,y and M,, are the mass of a fermion stéte

structure constang(m, ), which gives legitimacy to both and gauge bosow ", respectively; whiley/2 is the
methods. In Section 17, the mass value of the gauge boson Numerical factor left unexplained in Section 16. It implies
X is derived from pointsc, and x_ also originated from that, /2 may have something to do with the relation between
, ) fermions and bosons, whietill be discussed in Section 21
special pointx . In the meantime, it serves as a check point.
Is there a way to trace the mass value of other two gauge Prediction 20.1: There is an electrically neutral scalar boson
bosonsw’ and z° backto the special point as a composite state §f_ = m, A M, with mass:
X :02499871562302?‘2‘50 Letos try: M, = (22 57.5370169GeV/c? =11507403%eV/c? (20. 9)
0;]5 5 g P x? de nx eea e P22 1L‘P|X 0’ (20.3a) If all of these are not by coincidence, the special point
x, Er=-N x, =0.249987156230264¢ did it again. It not only determined
X; =0.24999888987471, (20.3b) the mass value for two scalar bosaws, z°, but also for the
X, < X; <0.25. (20.3¢) top quarkg, . Itis the first quark with mass value traced back

to the first principle. The three colored top quarks have
slightly different mass values from their average value as

Copyright © 2013 SciRes. JMP
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listed in Tablel1.2, which are cadsey color symmetry _p _Di. _ (21.2)
broken. D, = 6 0.5235987¢

I f the 3 colored top quar ks faufhess teNdenbydPréachahe Rwebt Brib@yerdt  t 1 ¢

back to the first principle, then the independent numerical stability. As gravity dominates, the most compact packing is
parameters left is reduced from 23 to 20. In which there are the one with lowest potential energy. The faestered

15 p-parameters of 15 quarks plup-parametes of muon lattice is the preferred one for the space structure. This is the
and taon, the rest 3 parameters arentbarameters of 3 first supportive evidence for the facentered lattice
leptons. o _ structure of space.
Why does the special poigtd et er mi ne t op gthdBakpackingBydment is only a simulation. In reality,
not other type quarks? Because top quark with mass the spherical Gaussian probability distribuatis not a hard
M_>M. ., it must appear with topnéi-quark as boson state. bal |l wi th definitive boundary
N . . close look at faceentered lattice structure.
Apparently the special point, works only for bosons or Fig.211 shows a sketch of the facentered lattice
boson states. structure within a Planck cube. It shows that, the-face
The remaining question is: f@m, °© M, where does centered lattie can be viewed as an octahedron embedded in

the factor 3 come from? It is worthwhile to give a thought. & cube. The lattice length of cube and octahedron are
=L, and| _=1L,/+/2, respectively. The lattice lengths
Section 21 Space Structure and Symmetries ratio of cube to octahedron is:

I

_ | Yae = /7. (213)
The first fundamental postulation of SQS theory, louia

Gaussian Probability Postulation, assigns Gaussian In (21.2) and (2B), the numbex/ looks familiar. It

robability at each discrete point separated by Planck length, . . .
\?vhich ma¥<es continuous spzce Withpgrainy st)r/ucture. In ’ appeared in front of electron converting facrof equation

previcus sections, the Planck cube as the building block of ~ (16.1) in Section 16. The definition of electron converting
space is based ondBmensional Cartesian coordinate. The factor is:

cube

adoption of Cartesian coordinate system implies a hidden a N = lec (6.10)
priori assumption: Space has cubic lattice structure, which ‘L
has no proof. What is theal structure of space? What are — ——
the inherent symmetries of space? These are the two basic ‘ B
questions of this section. o fﬁ
To answer the first question, ' ‘ to the
fundamental postulation. Theddmensional Gaussian P ‘
probability distribution fungbn has spherical symmetry like <! s S o
a ball with blurred boundary. The Gaussian probability Fo Y
distribution function converges rapidly toward zero with ;
di stance from its center. Letos ‘ S Y 7 4 S arredness a
the 3dimensional Gaussian distribution functias a hard ’ o
ball called AGaussian sphereodo wi 3 boundary.
Section 2, the radius of Gaussian sphere is defined as: Fig.211: Facecentered lattice structeras an octahedron embedded
Rzz—jé = 0.35355339083274' (2.9b) in a cube.
From SQS viewpoint to consider the structure of space, According to (6.10), multiplying/2 to N, =/ /L, IS
the question isWhat is the preferred way for Gaussian equivalent to redefine Planck length, based on the

spheres to arrange themselves? As the Gaussian sphere  qctahedral lattice length - ;2 as:

treated as hard ball, the question becomes: What is the most osa P

compact packing for balls? It is a classic topic known as L=t =L |5)C = [828C -1 14085 10%m- (214)
Kepler conjecture. Kepler conjectured ttthe fa@-centered V2 V2 ¢’ 543

arrangement is the rabcompact packing for balls, which has The+/2 factor appeared in equation (16.1) is not by

an average density: 011 coincidence. It can be interpreted-é®= L, /L', . This is the
Di.c =% =0.7404804¢ (21.1) second supportive evidence for the faeatered lattice

structure of space.

Moreover, in Section 15 and Sectib@, there are two
related converting factor formulas: For the scalar boson of
grand unification:

Kepler conjecture was proved by Thomas Hales in 1998
using the exhaust method with extensive numerical
calculations. For comparisothe cubic arrangement for balls
has an average density:

Copyright © 2013 SciRes. JMP
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zizp '

va(M;)
For electron as a fermion in Section 16, lettfhg O in
equation (16.1) yields:

N, =0)—%§i5’

(15.11)

GUT

(21.5)

Despite the difference of(M,) versesa(M,)

representing the difference of energy scales, the notable

difference between (15.11) and (B}Lis the factorl . (15.11)
V2

is for boson and (21) isfor fermion. Notice that, in (24),

under the square root sigm/ 2 in the redefined_', is the

basic spin for fermions, while in the original L, definition

is the basic spin for bosons. These comparisons imply that,

the difference between fermions and bosons may have

something to do Witr% and the difference between
2

octahedral part and cubic part of the space-tacgered

structure. It serves a possible explanation for tiergince

between (15.11) and (&). It also serves as the third
supportive evidence for the facentered latticetsicture of
space.

Postulation 211: Space has faesentered lattie structure as
shown in Fig. 211. It contains two parts: the cubic part
with unit length of, and the octahedral part with unit
length of L', =L, /2.

Explanation: Normalized td_,, L', =1L,/v2- 1/4/2.
According to(2.9b):

1 e L
22 2 zf

It explains the mathematical reason for the definition of

the radius of Gaussian sphere In reality, R is

determined by the balance of attractive force and
repulsive force.

Accordingto Postulation 21, space has crystal
structure. It is well known in crystallography that,
symmetry play an important rule to explain crystal
properties. Letds try to

Definition 21.1: In the space with faceentered lattice
structure, symmetry(r) is defined as a set of vertexes
on the spherical surface centered at an octahedral verte:
with radiusr ; symmetrycC(r) is defined as a set of
vertexes on the spherical surface centered at a cubic
vertex with radiusr .

According to Definition 211, there are 18 symmetries for

O(r) with r ¢ 3 and 18 symmetries for(r) with r ¢ 3.

The parameters of 36 symmetriesgyt) and c(r) with

r ¢ 3 are liged in Table 21.1 and Table 2] respectively. In
these tables, three sets of numbers are listed. In the column «
ANo. of Oat-eQulh=Tetals, Octiandcuhd ar e
the numbers of octahedral and cubic vertexes in the
symmetry, respecti vel ylaterdl n

(21.6)

ar

Copyright © 2013 SciRes.

trianglesConn + Separ=Totalo , Corfn and Separ0  ar e t F
numbers of connected and separated equilateral triangles in
the symmetry, respectively. I
with centeron+0ff =Total0 ,On@ndoff0 ar e t he nu
of squares with center vertex of the symmetry onafhthe

square surface, respectively.

Table 211: Symmetries Centered at an Octahedral Vertex in the
Facecentered Space

Symmetry name No. of vertexes No. of equilateral No. of squares with
a(r) Oct.+ Cub. = Total triangles center
Conn+Separ.=Total On+0ff=Total
om* 1+0=1 0+0=0 0+0=0
O(ﬂ)* §+4=12 §+0=8 3+6=9
om* 6+0=6 §+0=8 3+0=3
Ow’ﬁ)* 16+8=24 0+8=%§ 0+18=18
0(2) 12+0=12 §+0=8 3+6=9
O(m) 16+8=24 0+0=0 6+12=18
o63) §+0=8 §+0=8 0+6=6
O(ﬂ)* 32+16 =48 0+0=0 0+36=36
0(2) 6+0=6 §+0=8 3+0=3
O(Jﬁ) 24+12=136 §+8=10 3+24=27
O(3) 24+0=24 0+0=0 6+12=18
O(MJ l6+8=24 0+8=%8 D+18=18
O(+6) 24+0=24 0+8=%§ 0+18=18
O(MJ* 48+24=T72 0+0=0 6+48 =54
O(13/2) 32+16 =48 0+0=0 0+36=36
O(\‘,@J 12+0=12 8+0=%8 3I+6=9
o1772) 32+16 =48 0+8=%§ 6+30=36
o) 30+0=30 8+8=16 I+18=21
6 essentials total | 111+52 =163 16+8=24 12 +108 =120
Grand total 347 +112 = 459 64+ 48 =112 45 +294 =339

Note: The symmetries marked withare the 6 essential symmetries.

Table 22.2: Symmetries Centered at a Cubic Vertex in the
Facecentered Space

Symmetry name No. of wertexes No. of equilateral No. of squares with
C(r) Oct.+ Cub. = Total triangles center
Conn+Separ. =Total On+0ff =Total
c(m=* 0+1=1 0+0=0 0+0=0
C(ﬂ)* 12+0=12 §+0=%8 I+6=9
cy* 0+6=06 §+0=8 3+0=3
C(mj* 24+0=24 0+8=%8 0+18=18
C(+2) 0+12=12 §+0=8 3+6=9
C(«J{S_QJ 24+0=24 0+0=0 6+12=18
C(+3) 0+8=8 §+0=8 0+6=6
c(ﬂ)* 48+0=48 0+0=0 0+36=36
C(2) 0+6=06 §+0=8§ 3+0=3
C(«J{Q_EJ 36+0=36 §+8=16 3+24 =27
C(+3) 0+24=24 0+0=0 6+12=18
C(+1172) 24+0=24 0+8=%§ 0+18=18
c(ﬁ) 0+24=24 0+8=%§ 0+18=18
C(-1372)* 12+0=72 0+0=0 6+48 =54
C(ﬁ) 48+0=48 0+0=0 0+36=30
C(+8) 0+12=12 §+0=8 3+6=9
C(\/”_?J 48+0=48 0+8=% 6+30=36
C(3) 0+30=30 §+8=16 3+18=21
6 essentials total | 156 +7 =163 16+8=24 12+108 =120
Grand total 336+123 =459 64+ 48 =112 45+294 =339

esti

t he

Note: The symmetries marked withare the 6 essential symmetrie
column of #ANo. of equi
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Let 6s st athedrdl pad IstedirhTabledt . : : .

. . : 0O(1) is an important basisymmetry. As shown in Table
O(0) is a basic symmetry represented by a single vertex, 211 and Fig. 23 has 6 hedral The 6
which has a rotational symmetry with any angle. It seems -Land Fig. 23, O(D) has 6 octahedral vertexes, The

reasonable to identifp() related to theJ (1) group. In the vertexes form an octahedron, which is one of two parts of the
facecentered lattice structure of space with elongated length

scale. The 6 vertexes are paired to form 3 orthogonal axes
with 90" span angles at center. It ieittified asSQ(3)
group. SQ(3) is closely related to thgu(2) group. The

standard modely (1) represents electromagnetic interaction
mediated by photons. From SQS thewviewpoint, photon
and graviton are two sides of the same coinofg) is also

related tagraviton. In fact, the single vertex gf(0) has dual I dthe el q bed
identity like two sides of the same coin. It is the vertex on its elements 0fSQ(3) and the elements @U(2) are describe

shrunk sphere surface and it also is the center vertex. It seenkd three parameters corresponding to the three Euler angles

reasonable to identify the former with electromagnetic of a three dimensional rotation. The relation betwsex3)

interaction and the letter with gravitation. In fact, all and SU(2) is that, each rotation in three dimensions of

symmetries have center vertex not included in Table 21.1 ands3) corresponds to two distinct elementsSIH(2) . In

Table 21.2, which corresponds to %5avi t.yos uB i vFrsaI ity.
. . ; Some sensesSy(2) Isa dualversion O I21'3). IUseems

SymmetryQ(+/1/2) is an important basic symmetry b a©() with th The 6
having 12 vertexes located at following Cartesian coordinateg ©as0nabe to rela®(1) with the su(2) group. The

with origin at the center vertex. vertexes ofO(1) form 3 squares with center vertex on square
Cube vertexes: surface A square with center vertex on square surface is a
11 1-1 -11 -1-1 art of and serves as a part 81J(2) representin
p02Y p02Y potl poill, (L7a)  partolSAdy part 8U(2) rep J
22 2 2 22 2 2 weak interaction.
Octahedral vertexes: As shown in Table 21.1 and Fig..310(1) has 8
ps(l,l,o) pe(%,'—zl,O)’ P, (- 1,1,0): ps('—l,'—l,O)? connected equilateral triangles. The simplest representation
22 22 2 2 of SU(3) group is a triplet. It sams reasonable to relate the
-1 1 -1, (217b)

P5.02) P30 ) puC Loy puto ] lateral triangles iD(1) wi i
o (50 5)" Pul5 050 pu(0.2)" Pu(—0-) equilateral triangles iD(1) with SU(3) triplets such as
In which 4 vertexes are cubic type and 8 vertexes are U, Uy, U, andd, ,dg,dy -
octahedral type. The hybrid of octahedral and cubic vertexes 2 EDSEN
in O(+/1/2) may serve as a link between fermions and bosons. S T
The 12 vertexes form 8 connected equilateral triangles, in
which the 4 connected equilateral trianglesco part are f
shown inFig.212. O(J/1/2) has 9 squares, in which 3 L= 12N "
|
|

squares with center vertex on square swrfand the other 6

squares with center vertex off square surface. The meaning of

the equilateral triangles and the two types of squares will be v

given later in this section. _— -
In essence, symmetiy(,/2) is an enlarged version of

O(~/1/2) . All symmetries are the same foy,/1/2) and ; | |
O(+v'2).The only difference is the linear scale®f./2) is ——— —

enlarged by a factor of 2 comparing with{v/1/2) . Fig.213: The 6 vertexes aD(1) .
- : SQS theory searching for tt®U(3) group comes from a
7
/_/ ! B2 long way. The first clue came from thedBnensional

o

= Gaussian probability standard deviatiar?, =1//2p . Its
three roots provide one real number and two complex
numbers, which define three axes separated by120" on a
complex plane as shown in Fig}2. The second clue came
from the transportation route of electron moving in the

R, ks et 7 i zigzagging path nameél2®tzi tter
Gl _v,_-// angle with x-axis on a complex plane shown in Fig. 3.4. The
, third cl ue i s2tnyikandleedeviatecofrors 6 |
Fig.212: The vertexes o@(m) with 4 vertexes located at >0 J =120 Now, all these clues point at one origin, which is
not shown the triplet symmetrical structure in the faoentered lattice. It

Copyright © 2013 SciRes. JMP
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could serve as the gemtrical explanation foSU(3) group

in the real space.
In essence, the(0) A O(1) is related to three groups(l),

SU(2), SU(J) plus gravitation as the center vertex, which
represent all four types of interactions. As shown in Section
15, all four types of interactions are wadtinto one. So it
should not be a surprise to find out th@{o) A O(1) related
to all four types of interactions.

As shown i Table 211, symmetryo(,/3) has 8
octahedral vertexes in which 4 of themyr< O region are
shown in Fug. 2. The 8 vertexes af(/3) form a cube,
which is one of the two parts of facentered lattice space

structure of space with elongated length scale. The 8 vertexes

of O(+/3) form 8 connected equilateral triangles and 6
squares with the center vertex off surface. Since3ti3)

group has aeightfold representation, octet, it seems
reasonable to relatg(./3) to the eightfold. The 6 off center

squares represent strong interaction to hold the 8 equilateral
triangles representing 8 fermions. A possible physics
interpretation is: The octet @j(+/3) represents thedryons
octet as shown in Fig. 2. It includes 8 baryong(uud),
n(ddu), S*(uug, S (dd9,X°(usg, X (ds9,S°(uds),

L (udg ., in which each baryon is made of 3 quarks in the
first and second generations.

|
e o ] i s

Fig. 214: The vertexes o@(@) with 4 vertexes located at> 0
not shown.

,\_ —

/ / \

Fig. 215: The baryons octet representeddfy3).

Copyright © 2013 SciRes.

There is a difference between two different types of
squares. The squares with center vertex on square surface
such as those in(1) are related to part aguy(2) representing
weak interaction. The squares with center veofésquare
surface such as those @(+/3) are related to a part U(3)
representing strong interaction. The ratio of center to square
distanceD over square edgg is defined aR,,. =D/E-

For squares with center vertex on surface:

R, :% -0 (21.8a)
For the squares with center vertex off surface:
R, :%>o- (21.8b)

Back to thep(y/1/2) symmetry, it has 3 squares with

center vertex on surface and 6 squares with center vertex off
surface. It seems that, bothakeinteraction and strong
interaction are involved with its 8 equilateral triangles. A
possible physics interpretation i9(~/1/2) represents 8

fermions,u, , u;, u,. d,., d;. d,, €, 17, and their anti

particles of the first generation. The weak interactions among
8 fermions represented by 3 squares with center vertex on
surface are understandable. The strong interactions among 6
guarks represented by squares with center vertex off surfac
are also understandable. But there are squares with center
vertex off surface connecting to equilateral triangles
representing leptons and quarks. What does such type
connection mean?

Fig2L. 6 shows the ASymme#t)ries
symmetries. It includes all 18 octahedral symmetries with
radiusr ¢ 3.

In Fig.21.6, ymmetries are illustrated by squares with
names. The vertical location of the square is raised according
to increasingl values ofO(r) . Inside the square from top
down, the numbers in three rowdct A Cub =Total,

Conn+ Separ=Total, On+Off =Total are cited from Table

21.1. In Fig. 216, there are three types of connecting lines: A
vertical single solid line indicates that the connected two
squares have the same type symmetry diffierent scales.

The forked solid lines indicate that the top symmetry is a
combination of two symmetries below. The dashed line
indicates that the two connected symmetries are somehow
correlated.

In Table 21.1 and Fig. 28, the 6 symmetries marked
with * belong to the essential type. In whicb(0) , O(1)
0O(+/1/2) are basic symmetries as mentioned previously. The

other three(+/3/2), O(7/2), O(~/13/2), are the lowest

symmetries having vertex numbers 24, 48, 72, respectively.
As shown in Tabl@1.1, Fig. 216 andFig. 217,
symmetryQ(+/3/2) is the lowest one has 24 vertexes. The 24

vertexes ofo(+/3/2) form 8 separated equilateral triangles
and 18 squares all with center vertex off surface, which
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indicate that the 8 triplets interact to each other via strong

interactions.

~

—t

Fig. 217: The vertexes ob(ﬂ/g/z) with 12 vertexes located at
x>0 not shown.

Copyright © 2013 SciRes.
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As shown in Table 21.1, Fig. 21.6 and Fig.&1
symmetryQ(+/7/2) is the lowest one has 48 vertexes. In
O(J7/2), the 48 vertexes form 36 squasdiswith center

vertex off surface and no equilateral triangle.
As shown in Table 21.1, Fig. 21.6 and Fig.®1

symmetryO(+/13/2) is the one has most vertexes fof 3.

The 72 vertexes a®(+/13/2) form 54 squares, in which 6

squares are with center vertex on surfacedghdquares are

with center vertex off surface(/13/2) has no equilateral

triangle. In the Elementary Particle Table, the total number of

elementary particles is 72, which is relate to the vertex
number 72 010(+/13/2) .

1 ; 1

| |

"

Fig. 218: The vertexes distribution @(4/7/2).
In the Symmeies Family Tree shown by Fig. &l there

are five columns; the vertical line connections indicate their

heritage, which is originated from the bottom symmetry of
each column. Out of five, two columns are significant. The

Gohuenao®sapmade

one called
O@) ando@3); The ot her
is made ofo(y1/2) , O(-/2) and O(4/8).

The foundation of the interactions column is (@)

symmetry representing gravitation and electromagnetic
interaction as mentioned previously. As show®eéctionl5,
all interactions are finally unified to gravitation. T0)

one cal

deserves to be the foundation of interactions column. From

the foundation up, the next symmetrydgl) . As mentioned
previously,0(0) A O(1) represents gravitation,
electromagnetic, weak, andahg interactions. Fig. 22.6

clearly shows that, all four types of interaction are in this
column. Up further, there are two more symmetr®g2) ,

JMP
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O(3) - In which O(2) is an enlarged version @(1) . As

shown by the forked lineD(3) = O(2) A O(~/3/2) , the
combination nature o(3) is due b the fact that, its radius

r = 3 is sufficiently large to accommodate the additional 24
vertexes in the enlarged version©{~/3/2) . But the core

of O(3) is an enlarged version @(1) .

v

Fig. 219: The vertexes distribution Qj(,/lg/z).

Overall, O(1), O(2), andO(3) are the interaction

symmetries for thest 2"9, and & generations, respectively.
It implies that, the radius values, 1, 2, 3 are related to the
orders of three generation®(0) is related to all symmetries
corresponding t o grwasingntored
previously from another perspective.

The foundation of basic fermions columndg./1/2) , as

mentioned previouslyO(+/1/2) are related to the first
generation 8 fermions ofl, , U, , U,, d,, d;, d,.€, 7,
and their antparticles. Sinced ¢ v1/2 ¢ 1, 1<+/2 <2, and
2<./8 <3, it seems natural to relatg(\/i) to the second
generation 8 fermions 0§, , s, S,, C,, ¢y, G, /71, 1,
and their antparticles; to related(/8) to the third
generation 8 fermions dfy, , b, b,, t,, t,, t,, ¢, 1,

and their antparticles. The arrangement confirms the
correlatbn between the values ofand the orders of
generations.

Copyright © 2013 SciRes.

The column made of(+/3/2), O(+/11/2) andO(/6) is
based oro(+/3/2) . O(v/11/2) and O(+/6) have similar
properties a®(/3/2) . They all have the same vertexes
number 24, the same structure of 8 separate equilateral
triangles and 18 squaresth center vertex off surface.

The column made ab(+/5/2) andO(4/5) is based on
0(+/5/2) . They all have 24 vertexes, and 18 squares in which

6 with center vertex on and 12 off surface. They have no
equilateral triangle.

The column made ab(y/7/2) andO(J15/2) are based
on O(~/7/2). They allhave 48 vertexes, 36 squares with

center vertex off surface. They also have no equilateral
triangle.

The three columns based @1/3/2) , O(+/5/2) ,
O(~/7/2) with foundations all start from the secbn
generation. As shown in Fig. &l the columns based on
0(v3/2), O(/5/2), andO(+/7/2) have 2, 1and 1

symmetries in the third generation, respectively.
The equilateral triangle and the square are two basic
elements of the faeeentered space lattice. The symmetries

in columns based o(+/5/2) , O(/7/2) and symmetry
0(+/13/2) have no equilateral triangle. But the symmet

with a definitive radius is not alone. The eighteen symmetries
in the Symmetries Family Tree live togetheradamily.

From family perspective, more equilateral triangles can be
found. For instance, in the combined symmetry

O(~/3/2) A O(~/5/2) as shown in Fig. 210, besides the 8
equilateral triangles o(+/3/2) , the combination adds 32
more equilateral triangle®(~/3/2) A O(~/5/2) as a whole

has 40 equilateral triangles. The same is true for some other
symmetry. For instance, the combined symmetries of

O(2) AO(/5), O(/3/2) AO(7/2), O(11/2) A O(13/2)
and O(+/9/2) A O(+/15/2) all add 8 more equilateral
trisngles e duanberstisted in Yablé Z1.h and Table21

only count the equilateral triangles for each symmetry alone.
Actually, the total number of equilateral trianglesO(r)

and C(r) for r ¢ 3 as two families are far more than the

listed grand total oi12+112=224.
The symmetries of(r) centered at cubic vertex have the

same type of symmetries agr). In fact, anO(r) shifting its
center along two orthogonal directions bys2 for each

direction become g(r) and vice versac(r), O(r) have the
S @ MEonn#Separ=Total0a N ®n+dff =Total0 . T he

di fference Octé\ Chkaotaldo cion utmme
numberogtoobauhOivertexes @@y

fromthoseofo(r)and keep t Ir®lOnumber
unchanged. Therefore, the Family Tree dgr) is the same

i
c
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type for O(r) except the two numbers different in the 163=1+6+12+24+48+72. In number theory, the number
fiOct A Cub =Total0 . 163 has very spél properties [18].

1. Number 163 is a prime number.

2. Number 163 is the number of columns in the Monster
groupbs character tabi-e to
functions.

3. Number 163 is related to an irrational number very close
to an integer:
€°V19% = 2625374126076874P999999999925E. (219)

4, It was noticed by Euler that, the number 163 is in the
solutions of an equationf (x) = X% - X+41=0 with
solutions

w=l N2163. (21.10)
The values off (x) = x* - x+41 for 1¢ x ¢ 40 give

prime numbers.

. / /
¥ / \
Fig. 2110: Additional equilateral triangles af/3/2)4 o[V5/2). o \, _
\\ /‘ "\ EX :’/

The real difference betweetyr) and O(r) is their physics \\ J R
interpretations. As mentioned previousty(r) based on the \ / \
octahedral part is related to fermions age) based on the \ / \\,‘ /
cubic part is related to bosons. This may provide a clue for : ——.— “‘~./
the physics interpretation @f(r) symmetries. For instance,

the fAbasic f eo®izp 0g2),008)usmn o Figllll: The mesons octet representecthis).

interpreted to represent the basic fermions of three Moreover, as shown by Fig. 21.12, the Number Tower
generations. Likewise, thelimn of C(v1/2), C(v2), 163 is intrinsically related to the-parameters of the first

CW8)is the fibasic bosons col YeR& Qion Ddrticiés hEIfiiRg 7%I§n@eﬁtérﬁférrhi@1§h§,- Th
C(¥1/2) arerelated tay , @,, 9,, 5, 9, Us, g, U, of

Uy, U,, d,, dg, d, and 7 elementary bosong, g, g,
the first generation bosons. Th/2) are related tay,, g, ,

. 9:5 935 94y Os-
9s» G» G;» G,y X, U, of the second generation bosons. The e numper of vertexes in the 6 essential symmetries in
C(/8) are related t@, , G;, G,, G,, G;, Z, W, U, of the O(r) system orC(r) system equals to a very special number
third generation bosons. Ks(\/g) is related to the baryons of 163 sitting on top of the Number Tower. It has important
L . implications.

octet,JlkeW|sec(\@) s reIatedjo tﬁe mesons octet of 1. The set of 6 essential symmetries is not an arbitrary
p(ud), p (du), K*(us), K°(sd), K°(ds), K™ (s0), selection. It is bsed on mathematics.
po((da ) uU)/\@), h((da + uU)/\@) as shownri Fig. 2. The total number of _elementary particles is 72. It is the
2111 number of vertexes iM(1/13/2) or C(+/13/2) . It

In the C(r) system, there are also 6 essential symmetries: also is the largest vertexes number in any symmetry of

O(r) or C(r) with radiusr ¢ 3. The number 72 close

relation with the magic number 163 is based on
mathematics shown by the Number Tower. The SQS

C(0), C(1/2) , C(1), C(/3/2), C(7/2) andC(4/13/2), in
which C(0), C(¥1/2) , C(1) are basic symmetries.

Notice that, in Table 22.4and Table 22, the number 163 theory Elementary Particle Table giverSaction18
is total number of vertexes in the 6 essential symmetries of is based on mathematidscontains 72 elementary
O(r) as well as the 6 essential symmetrieCof) : particles including 24 particles, 2ti-particles, 24

neutral particles. Notice that, 24, 48=24+24, 72 are the

Copyright © 2013 SciRes. JMP
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number of vertexes faD(v3/2), o(/7/2), 0(\13/2)
and their counterparts in thgy(r) system, respectively.

There are only three generations of elementary
particles. It was supported by Prime Number
Pogulation in Section 11 and Conclusion 12.1 in
Section 12, which are based on the prime numbers
property in number theory. Here we have the second
independent support from number theory and space
symmetry. As the number 72 backed by the magic
number 163, thre is no room left for more generation
beyond the existing three generations. Otherwise, the
total number of elementary particles would exceed 72
which is not supported by the Number Tower and the
magic number 163 sitting on top of it.

As shown in the Nmnber Tower, the first generation is

the base of all three generations. This is also supported

by the two basic columns in the Symmetries Family
Tree, in which the first generation particles and

interactions serve as the foundations. The second and

the thid generations are the extensions of the first

generation. This is also supported by Standard Model.

SQS theory provides the mathematic interpretations
based on number theory and symmetries of space.

2] I}..l K

Fig. 2112: The Number Tower.

Copyright © 2013 SciRes.

According to the above discussion, the 18+18836
and c(r) symmetries with radius ¢ 3 cover all elementary
particles and interactions for three generations. What about
the symmetries with radius>3? The aswer will be given
in Section 23

Ideally, symmetrieO(r), C(r) all are perfect. In reality,
the physics groups correspondingdgr) , C(r) are not
perfect caused by symmetry broken for particles to obtain
mass. Taked(/1/2) as an example. In its perfect symmetry

form, the 8 fermionsy, , Uy, u,, d, , d,, d,, €, 77, all

' are masdess to start with. Each of them obtains mass by
broken symmetry in different ways.
The 12 vertexes ab(+/1/2) are shown in Fig.213.

e

Fig. 2113: The two triplets foe™ and /7, to demonstrate the
retained symmetries and broken symmetries.

The euilateral trianglep, p, p,, representing electron
includes a cubic verteyp, and two octahedral vertexgs, ,
p,,- There are three squaresp,p,p,, PsPsPsP; -
Py P10 P, P, With center vertex on surface representing weak

interaction connect tg,, p,, p,, respectively. There are

three square, p;p,p;» PyPsPsPyyr P; P1yPs P, With center
vertex off surface representing strong interaction connect to
P& P, P& P, P, & p,, respectively. For electron to

obtain mass, the symmetrical triplpfp, p,; must break under
the conditions: (1) All three squaresp,p,p,, P.PsPsPy1s

P, p,.Ps P,, With center vertexff center must break because
electron has no strong interaction. (2) At least some of three

JMP
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squaresp, p,P,Ps: PsPsPsP; PoPyoPy,P,, With center vertex In Fig. 2113, the other two tripletg, p,p,, and p,p,p,

on surface must retain because electron has weak interactiontepresent up quarks, , U, , u, and down quarks, , d_,
There are two possible scenarfosneet these requirements. 9 e ) ) 9
d, . For them to break symmetries to obtain mass and keep

Scenario1: For an electron alone.Two vertexesp, , p,, strong interaction as well as weak interaction , the way to

shift angles to break the triplgg, p, p,, for electron to shift angles is under the conditions: (1) At least some of the
obtain mass. The results are: (1) All three squares SIX squaresp, p;p,P;» PPy P3Py P7 PP P2 PyPsP3Ps s
P.PsP> Py s PiPs P3P Py P1iPs Py, With center vertex P, PP, Py PsPioPsPs With center off surface must retain

off center are broken for no strong interaction. (2) One for strong inieraction. (2) At least some of three squares
squarep, p, p, P, With center vertex on center retains for  p p,p, P, PsPsPeP;+ PoPioProPy; With center on surface

weak interaction. must retain for weak interaction. The same requirements are
Scenario2: For electron and electron antineutrino 77, as also valid for triplets representing strange, charm, bottom and
. : : top quarks.
a matched pair.Equilateral triangle A
_ P _ d . 9'€P, P Pio These arrangements show the versatility @ectthess of
representing?, includes a cubic vertey, and two the theory.
octahedral vertexe§, , p,,. There are three squares In the meantime, the above discussions regarding to the

correlations of the symmetries @r) and C(r) systems to

P1P2P4Ps: PsPsPsPy ' Ps ploplZPll W|th.center vertex physics groups of elementary particles are hyperbolic. The
on surface representing weak interaction conneg,to real correlations between the symmetries listed in Tablk, 2
D,» Py, respectively. There are three squamg@,p,p,, ~ 1acle2l 2 and the par tuig 62,0 gr o
SU(3) require mathematical proof and more physical
verification. But one thing is clear. If the facentered space
structure is the real space to accommodate all elementary
P, & Py Ps & Py, FESPECtively. Two vertexep, , p, particles and interactions, thelymmetry groups must be
originated from it.

It is important to point out that, all symmetries in the face

P4 PP, P2y PsPLoPs P, With center vertex off surface
representing strong interaction connectip& p;,

shift angles to break the triplgd, p,p,, for electron to

obtain mass. At the same time, two vertexgs p, centered space structure are represented by real numbers. On
shift the same angles with opposite directions to break t he ot her hand, most of parti
the triplet p, psp,, for 77, to obtain mass. The results goimﬁf'efx gurmgegs}jgls l?rﬂé’:\]orglﬁelrer;ce.sBuJ tgee A
are: (1) All six square,p;p,p,. P1PyPsPy1: introducedntrinsictime as a variable yet. In essence, the

D D,1Ps Py PaPsPaPss PaProPsPryr PsProPsPs With intrinsic time can be represented by the phase angle of

complex numbers. Ondge intrinsictime variable is

center vertex off center are broken for no strong introduced, the major difference between these two systems

interaction. (2) All three squares, p, p, Ps. PsPsPsP; will be resolved. In fact, intrinsic time represented by

Py P1oP1, Py, With center vertex at center retain forweak c o mpl ex number s6 phase angl e

interaction. This scenario shows that, besides their relation between symmetrigx(r), C(r) in space and groups

mathematical correlation ofparameter matching, there in particle physics.

is a geometrical correlation between electron and its Postulation 21.2:A1 | el ement ary particl

antneutrino, . originated from the symmetries @xr) andc(r)

It is conceivable that, Scena#ais for regular type weak systems of space structure with faxmntered lattice.
interactions with electron anti, as a mathed pair Explanation: Lack of mathematical proof, this is thesbe
A .

S ol is f i Kint . ith elect thing one can offer. Table 21.1, Table2&and the
cenariel Is for rare type weak interactions with electron Symmetries Family Tree are useful for further

acting alone whout 77,. Since Scenarid has only one investigations on this topic.

square retained with center vertex on surface and Scehario From SQS theory viewpoint, the physics groups of basic

has all three squares retained with center vertex on surface, fermions ad bosons are presented in FigZL Quarks with

which serve as an explanation for the rarity of the rare type different colors are treated as different particles. Leptams ar

weak interaction for electron thiout /7. . presented as trefoil model with three branches combined. The
€ elementary fermions are represented by 12 equilateral

triangles. The 22 elementary bosons exagg@ind g are

¢~ &7, which belong to the second and third generations,  represented by 8 equilateral triangles, in which the 6

respectively.

The similar scenarios are also valid far& 7, and

Copyright © 2013 SciRes. JMP
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equilateral triangles are cdmmed into 2 hexagongy and ¢ ForGg=1: L, (1) ~10°L, ~10*m, (21.12b)
are located at the center of equilateral triangle represewting For G=2: L, (2) ~1°L, ~10%m, (2112c¢)

Z, X. Fig. 2114 is useful to identify the correlation between ForG=3: L
the symmetries im(r), C(r) systems and the groups in '
particle physics.

Postulation 21.1 and Postutat 212 are here to stay for
SQS theory. Hopefully mathematic proofs and more physics
evidences will follow. In fact, they have supports already.
One is the Gaussian sphere and the Kegides theorem. If
gravitation dominates in the Planck scale micopst space,
the facecentered lattice structure along with its symmetries is
the only logical choice. The other is that(r) and c(r)

symmetries withy ¢ 3 fit physics groups well.

sor(d ~10°°L, ~10%°m. (21.12d)

Such amorphous space is isotropic with grainy structures on

top of the Planck scale grainy structure. In the mMaiter

grainy structure, the logst layer with Gaussian sphere as

basic building block is singlerystal or near singlerystal,

which serves as the home for elementary particles with their

interactions. We will come back to this topic in later sections.
The sum of &imensional Gaussigprobability

S,(x,Y,2) for the cubic part alone was introduced by (2.24)

with subscript changed for identification:
Sty )=S0 & & getorinhedl
X‘=- Bylz- DZkZ- a
(2113)

The octahedral part lattice can be treated as three
Cartesian systems with 0.5 shifts along two orthogonal axes.
In suchcoordinate system, the sum of theighensional
Gaussian probability of the octahedral part alone is:

Sal, y,z)=%83(x,y- 05,2- 0.5)+%83(x- 05,y,z- 05) +%S$(x- 05,y-057)-

(21.14)
In which, the numerical factdr/3is for unitarity.
According to (21.13) and (214), the overall sum of
Gaussian probability for the@mensional space with face
centered lattice structure is

1 1
S3Vf,c(xl Y, Z):ZS3(X1 Y, Z)+ZS3(X7y_ 0'5’2_ 05) (2115)

Fig.2114: Elementary particles organized in groups. +%S3(x- 0.5,y,z- 0.5) +%S3(x- 0.5,y- 05,2)

Inherited from théfacecentered lattice structure, space  In (21.15), the first term represents the cubic part and the
has intrinsic symmetries, which serve as the origin of all other three terms combined represent the octahedral part. The
groups of elerantary particles. Postulation 2lis waiting for ~ numerical factorl/4 for unitarity has a deep meaning. In a
proof. From SQS theory standpoint, it is the Wégther Planck cube with the faeeantered lattice structure, there are
Natureselected. 8 Gaussian spheres centered at 8 cubic vertexes at 8 corners

In essence, spacelike a crystal, but the macroscopic and another 6 Gaussian spheres centered at 6 octahedral
space is not a single crystal. Otherwise, the single crystal ~ vertexes at 6 face centers. For thic part, the 8 spheres at
space with faceentered lattice is macroscopically corners each one sharing with 8 cubes contribute 1 Gaussian
anisotropic with preferred directions. That is impossible. sphere to the Planck cube. For the octahedral part, the 6
Because theoretically space cannot be in sigtiyh spheres at 6 surface centers each one sharing with 2 cubes

organized state with extremely low entropy; experimentally ~—contribute 3 Gaussian spheres to the Planck ciheefore,
there is no evidence for such macroscopic space anisotropy. the filling ratio for cubic part versus octahedral part is 1:3
In fact, space is amorphous in large scale with singfstal corresponding to the unitarity factofsand 1 4 14135 1.
or poly-crystal domains. The system containing enormous 4 4
identical Gaissian spheres with relative weak interactions fits |t confirms the reason for selecting the numerical fattot
well for the conditions of grand number phenomena. The for unitarity in (2115).

nur_nber of Gauss_ian spheres in a typical domain can be Actually formula (2115) serves as a checkpoiat the
estimated according to (16.13) as: consistency of the faeeentered space structure. The face
N ~10"°. (2111) centered structure is based on the most compact packing of
In which G is the rank number. Thil ~10'° Gaussian Gaussian spheres. A hidden assumption is that, all Gaussian
spheres fit in a volume with length scale of spheres in the space must be identical. In terms of profile and
Lyon(G) ~ Y10 Lo /(24/2) (21.12a) size,they are identical evidenced By=1/~/2p and

Copyright © 2013 SciRes. JMP
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R=1/(2/2) for all Gaussian spheres. The four identical
numerical factorl/4 in (2115) proved that, all Gaussian

spheres also have the same vacuons density. It shows that,

matter where they are located, all Gaussian sphenesthe

same profile, the same size and the same vacuons density. In

short, they are identical. Moreover, the four identical
numerical factors also make 8, (x,y,z) symmetry

with respect to interchanges of three variabtey, z, which

is required by the geometricgsymmetry of the faceentered
lattice structure. So everything is consistent.
According to Postulation 21, space has fagzentered

lattice structure, in which the cubic lattice structure serves as

one of its two parts. The sums of probability datadiste
Table 2.2 are based @)(x, y, z) of (2.24) for the cubic lattice

structure. For the space with facentered lattice structure,

the sum of Gassian probability formula is (215). The

calculated sums of probdiby data are listed in Table 2.
As shown inTable 213, the Sy (%Y, z)‘maxand

are:

%,f—c(xv yv Z) min
Sy e(xY.2| =S, .(000)=10006652208066: (21.16a)
So(x¥.2) =S, .(050505) =099937532869491 (21.16D)

The difference betwees,, (x,y,2| ands,, (xy,2)

min

isin 10* order. Compare to the values listed in Table 2.2:
Siand® ¥:2)| = S,(000) =1.2823631158946: (2117a)

Syend® ¥, 7). =S,(05050.5) =0.76249767088567 (21.17b)
The difference betweegsvcub (.2 and Sycnd % ¥s Z)‘min

isin 10 order. The comparison shows that, the sums of
probability for the facecentered lattice structure are more
evenly distributed due to more Gaussian probability
distribution functions added at octahddrertexes.

Table 213: S, (x,y,z) Values at 125 Poits in a Planck Cube
Based on (2115)*

Z.Y.SHEN

whole. In other words, all steps of the random walk
zigzagging path only stop at the cubic vertexes.

r%roof: As shown in Section 4, the key to prove Random

Walk Theorem is based on the fact that, the numerical
factor in front of the exponential part of (4.3) and (4.4)
is 1. Otherwise, the proof does not holtheThumerical
factor in front d the exponential part in of (213) is 1

for the cubic part, which fits the requirement for random
walk theorem proof. On the other hand, the numerical
factors in front of the exponential part ) _(x,y,z) of

(21.14) for the octahedt part ands;, (x, y,z) of

(21.15) for the facecentered structure as a whole are 1/3
and 1/4, respectively, which do not fit the requirement
for the random walk theorem. QED
Theorem 211 has important physics significance. It
reveat more insights from the Random Walk Theorem. The
random walk process is the mechanism for interactions
between particles mediated by bosons without masgj i.e.

and g . Moreover, as shown in Section 4 and Section 15,

gravitational force and electrostatmrée are related to the
long path and short path, respectively, which are based on the
converting factor originated from the Random Walk Theorem.
These two forces belong to the long range type with strengths
inversely proportional to the square of distaritee
tremendous difference bet ween
also originated from the difference between long path and
short path. All of these features are originated from the
Random Walk Theorem, which is only valid for the cubic
part of space. Thadding of octahedral part in facentered
space structure does not make difference for these two long
range forces.

Theorem 211 provides additinal supports for Postulation
21.1 and b some extent for Postulation.21as well. It
indicates that, the dory based on faesentered space is
consistent.

Section 22 Cosmology

Particle physics and cosmology are closely related. The
topics of this section are cosmology and its correlation with
particle physics based on prime numbers and the space
structureintroduced in Section 21.

Letds start from some relate

According to prime numbers table and the Prime Numbers
Postulation, there are only three generations of elementary

=0 & z=1 x=0 & x=1 x=0.25 & x=0.73 x=0.3

=0 & v=1 1.00066632034066 | 1.00000697463607 | 0.990373328059491
=023 &y=0.73 1.00000697463607 | 0.999993025266642 | 1.0000069 7463607
=03 0.999375328050491 | 1.00000697463607 | 1.00066652034066
=0.23&z=0.73 x=0 & x=1 x=023 & x=0.73 =03

=0 & v=1 1.00000697463607 | 0.999903025266642 | 1.0000069 7463607
=025 &vy=0.73 0.000003025266642 | 0.000070076001801 | 0.000003025266642
=0.3 1.00000697463607 | 0.999993025266642 | 1.0000069 7463607
=03 =0 & x=1 x=0.23 &x=0.73 x=0.3

=0 & v=1 0.999375328050451 | 1.00000697463607 | 1.00066652034066
=025 &v=0.73 1.00000697463607 | 0.999993025266642 | 1.0000069 7463607
=0.3 1.00066632034066 | 1.00000697463607 | 0.990373328059491

* The summation index in (215) is truncated at a sufficient large number

i,j,k=°100C.

Theorem 211: In the facecentered space structure, the

Random Walk Theorem is valid only for the cubic part

of facecentered structure. It is not valid for the
octahedral part and the facentered structure as a

Copyright © 2013 SciRes.

particles in the current period of universe. Is it the only
period? Thiss the first question.
The electron converting factyr =1.501197 107 is close

to aG =2 grand number. Is there@=1 grand number
related to electron? This is the second question.

In Table 15.1, the mass or energy gap between
M., =1527547Gev/c* and M, =8.44708 10"°Gev/ c? is
thirteen orders of magnitude. Is tiiemendous gap really
empty? This is the third question.
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Letd start from the first ggnemtonsinoha currentiperiodvaie gummarizediea r ¢ h
other periods is to look at the prime numbers table. The odd definition. Then a postulation is introduced to make the
prime numbers leghan 1000 is listed in Table 22 connections between generations of elementary partictes a

To identify possible ottreperiods and generations in a cosmic periods as well as space dimensions.
legitimate manner, the rules used to determine the three

Table 22.1: The Odd Prime Numbers Less Than 1000*
1 3 5 7 11 13 | 17 19 | 23 29 | 31 37 | 41 43 | 47 53 | 59 61 | 67

71[73|79|83[89]97 101103 107 109 113 127| 131 137| 139 149| 151 157|163
167 173 ] 179 181] 191 193] 197 199211 223]227|229 233| 239 241| 251 257|263 269
271 277281283 293 307|311 313(317 331/ 337 347 349353|359(367|373|379/383
389/397|401/409419| 421 431/433| 439 443 449| 457/461|463|4671479 |487|491|499
503|509|521/523|541|547/557|563569|571|577/587| 593599601607 |613/617|619
631/641|643647|653|659661|673|677/683/691701|709|719|727(733|739|743| 751
757|761 769773(787|797/809|811| 821823827829 839 853(857/859|863|877|881
883|887|907/911/919/929937| 941 947/953|967/971/977983| 991 997

*Note: The prime number pairing is for quarks only. 1 fgris included and 2 fo€, is excluded.

Definition 22.1: A set of three consecutive even pairs of In the second row of Table 22 a set of six even pairs of
prime numbers is defined as one generation. A set of sixprime numbers started frod01& 103 ended atl51& 157is
consecutive even pairs of prime numbers is defined as  found to represent two generations of elementarygbesti
two generations. A set of nine consecutive even pairs of According to Definition 221 and Postulation 22, the two

prime numbers is defined as three generatidhis generations of elementary particles belong to the second
definition is also valid for other possible periods. cosmic period in 2limensional space.

Postulation 221: The number of generations is intrinsically In thethird row of Table 221, a set of four even pairs of
related toelementary particlegosmic period and prime numbers started fro67& 173 ended at 197&199 is
space dimensions. The first cosmic period has one found. According to Postulation 22.1 abemma 221, it is
generation of elementary particiesl-dimensional defined as the first period with generations of elementary

space. The second cosmic period has two generations of | . . .

elementary particles in-@imensional space. The third particles in1; -dimensional space.

cosmic period has three generations of elementary In the tird and fourth rows of Table 2P, another set of

particles in 3dimensional space. nine even pairs of prime numbers started fr289& 241
Lemma 221: In case the number of consesetieven prime ended aB337& 347 is found to represeihree generations of

numbers pairs is not a multiple of 3, it is defined as a  elementary particles. The newly found three generations are

period having fractional generations of elementary different from the three generations of current period. They
particles in the space with fractional dimensions. belong to the prbig-bang period in &limensional space.

Explanation: According to Dénition 22.1 and Postulation The reason for the name of cosmic periods will be given
22.1, the current perioid the third cosmic period, in later.
which there are three generations of elementary In Table 221, the odd pair immediately before and after a
particles in 3dimensional space. The other periods are set of even pairs are underlined. They serve the function to
hypothetical and subject to verification and start and to stop the set of even pairs. It is interesting to
confirmation. notice that, a single prime number, the special prime number

With the help of Definition 22.1 and Postulation 22 163, separates two sets of even prime number pairs
| e lodk sit the prime numbers table and search for other  representing the first and second cosmic periods.
possible cosmic periods. All pairs of prime members representing four periods are

In Table 221, them-parameters of 18 quarks started from even pairs. The prime numbers in between periods are either
1& 3 ended atb9& 61 are listed in the first row. Since the a single prime number or pairs not qualifito form
before reductiom-parameters of leptons and bosons are generation(s) represented by at least three consecutive even
relatedtd hei r ¢ o mp avpdrametergytbea r k s 6 pairs.
meaning for numbers of even prime numbers pairs is not just ~ The newly found three cosmic periods along with their

for quarks. In fact, the nine even pairs of prime numbers generations meets all rules. It is legitimate in mathematic
represent three generations of elementary particles for the sense.

current period in 3limensional spage It is defined as the In the first cosmic period, the one generation is tified
cosmic third period. as the first generation including six quarns, Ugr Uy,

Copyright © 2013 SciRes. JMP
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d,» d, » two leptonse, 17, and their antparticles along with

eight bosong, g, g (i =12,34,5 andu, .

In the second cosmic period, the two generations are
identified as the first generation and the second generation
including twelve quarksu, , ug, U,, d, , dy» dyr Srv Sy S

Cr ¢y Gy, four leptonse, n_, m, n, and their antparticles

X andy,, U,.

In the third cosmic period, the three generations are
identified as the first generation, the second generation and
the third generation including all elementary particles listed
in the Elementary Particles Table.

This serves as antroduction for the first question, the
details will be given later.

Letds turn attention to
concerns electron converting factgras G=2 grand number.

In essence, it is to search whether there is an electron
intermediate state iexistence corresponding ®=1 grand

numberJl\Te~1011.
(16.1). Substituting/,\Te to replaceN, anda(M,) to
replacea(M,), a numerical calculation found:

V2@/N e - 2p Ja (M) = 2.842170943804% 10'**° O

(22.1)
r =2.42319552283784¢, (22.2a)
Ngine =N, =3.8745288098685 10, (22.2b)
p(x,) = p(0.125 = 3.87710292420037- (22.2¢)

The r value given by (22a) falls ino the range of
2 <r, ¢ 3. According to Table 16.1, for value in this

range, the logistic recurrent process oscillates and converges

to:

1- 1/r =0.5873217865811€ (22.3).
This scenario fits the intermediate state well, in which the
logistic recurrent process is in progress and about half way
through toward the threshold.

The N, =N, =3.8745288098685* 10" given by
(22.2b) is aG =1 grand number. The mass of the electron
intermediate state is:

M, =M, /N, =1.97993553 10°GeV/c® > M,,,, =4.9732343BeV/ c* .
(22.4)
According to Rule 6.1, it cannot be a standalone fermion

state, twomtermediate states must appear in pair to form a
scalar bebosooal Wed,lcdnvedrss

factor N, and length scalg, , :

eint eint

M., =2M,,, =3.95987108 10°GeV/c?, (22.5a)
N, , = I\';"P :%Neyim =1.9372644 10 (22.5b)

e-b

Copyright © 2013 SciRes.

t havenda¢et o n d

re
Letds go back to tIB
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L. =" -313110359 10%m- (22.5¢)

e-b

Cc
eb
Now the second question regarding electron intermediate
state is answered. The masswf andM_, fall into the

middle of the tremendous gap betwaep andM,,.. The

gap is not empty. So it answers the third question as well.

Letdéd turn attention to

According to the cosmology standard model, the universe
started from a big bang with extremely high energy
corresponding to extremely tigemperature. From SQS
theory
represented by a set of 9 prime number even pairs started
from 239& 241 and ended a837& 347 found in Table 22
as mentioned previously. The goey-bang unverse was a-3
di mensi chemaledidviegrui d stateo.
question, which

The oveheated liquid state is unstable, any random
stimulation causes evaporation. The Gaussian spheres were
evaporated and free to fly asdiimensional objects in space

res(fnted by the prime numb&il, 223, 227, 22?, 233
ween 8 twéS dets & prifnd tlRder e9eR pals
representing the p#ieig-bang period and the first period.

Let bébs capdriioadd.he AO0

The universe was born at the big bang. The cosmic time is
set to zerot; =0, and the new bornniverse started to
evolve.

During the Operiod, the flying around Gaussi spheres
attracted each othéy gravitational force and intended to
gather as groups, which nurtured the first period.

The first cosmic period started at time scileith length
scalel, :

L =Ly =71, ~1.147% 10%m, (22.6a)

t, =tgyr = Loy /C~3.8278 10*s. (22.6b)

At time t,, the first cosmic period started. The flying
Gaussian spheres were gathered and organized-into 1
dimensional array id-dimensional space.

The kdimensional space was built as an array of Planck
scale facecentered cubes. If the building block of array is a
Planck cube centered at a cubic vertex including 12
octahedralertexes, according to Table 21.1 and Tabl221
only three symmetrieg(0) , c(v1/2), O(0) are fully
effective. There is no fermion in the three symmetries. This
scenario is not acceptable. If the building block of array is a
Planck cube centered at an octahedral vertex including 4
cubic vertex and 8 octahedral vess, according to Table
21.1 and Table 22, three symmetrie®(0) , O(v1/2) ,

C(0) are fully effective. It include 8 first generation
fermionsu, , u,, u,, d,, d,, d,, €, n, and 8 antfermions

in O(+¥1/2) and 2 bosongy, g in O(0) responsible for

electromagnetic interaction and gratiba. As shown in
Section 15, the grand unification is to unify electromagnetic

JMP
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interaction into gravity. In (2Bb), t, is derived fromL .

originated fromm At time t;, the reverse process of

GUT *

grand unification happened, electromagnetic interaction was

sepaated from gravity. Therefore, in the first cosmic period
after t,, the two bosong, g in O(0) showed up is natural
and fully expected.

For the symmetryD(1) representing the other 6 first
generation bosong; (i =1,2,34,5) andu,, out of its 6

vertexes, only 2 of them are in the array counting for one
third of its constituents. It indicates that, 2 out of 5 gluons
such asg, and g, would be in effect. According to Table

13.2A and 13.2B, in the gluon links amoby, u,, Uy, 9

of the 12links are made ofy, and g, ; in the gluon links

amongd, , d,, d,, 3 of the 6 links are made @, and g,.

It means that strong interaction is partially in effect.
Actually, the first cosmic period was Ik -dimensional

space, which is a fractal space. The spatedsion was not
fixed, instead, it was a developing process frodirtension
gradually toward &limension. Accordingly, the cross section
of the array gradually increases frdih, 3 1L, to 1L 3 nL,.
When the width numben 2 2, the symmetryO(1) has 4 out

of its 6 vertexes ithe wider array. As a result, 2 more gluons
such asg, and g, would be in effect. According to Table

13.2A,13.2Band 13.2Fthe gluon links amongy, , Uy, Uy,
all 12 links are made of), , g, and g,; the gluon links
amongd,, d,, d,, all 6 links are made of, , g, and g, ;
the 7 gluon links betweednl, , Uy, U, andd,, d,, d, are

made ofg,, g, . It means that strong interaction for the first

generation quarks is in effect.

This scenario looks reasonable and is accepted by SQS
theory.

During the first period and other early cosmic periods, all
particles are in their extremely high energy states

The second cosmijgeriod started at, with length scale
L,:

L, =L, .~7la (M., )L, © 9082, ~1.4678 10°'m. (22.7a)

t,=L,,./Cc~9082, ~4.8963 10 *’s. (22.7b)

eW S
After t, , the second cosmic period started and the space
became limensional, The -2limensional space is a

membrane. In order to accommodate major symmetries of the
first and the second generations, the thickness of membrane

should be2L, . As shown in Table 21.1 driTable 212, the

2-dimensional membrane witBL, thickness centered at a
cubic vertex accommodates 7 fully effective symmetogs,
C(W1/2), C(1), C(v/3/2), c(+/2),0(0), O(~1/2), which does
not include the second generation fermions. This scenario is

unacceptable. On the other hand, 2kgimensional
membrane witleL, thickness centered at an octahedral

vertex accommodates 7 fully effective symmetiigg),
0(1/2), 0@, O(/3/2), O(+/2), C(0) , c(/1/2), which
include the first generation 8 fermions, u,, U, d, . d,.
d,. €, n, and their antparticles represented (/1/ 2)

plus second generation 8 fermioss, S;, S, c,, ¢,, C,,
m, n,, and their antparticles represented lyy(./2).

SymmetryQ(2) is not fully effective. Among its 6 vertexes,

only 4 are included. The effective bosons for the second
period are the first generation 8 bosansg, g,

(i=12345), U, plus second generation 6 bosons

corresponding to two third of 9 bosons plus 1-aogon X°
in second generation. The second period started at length
scaleL, =L, which is the characteristic length of

ews '
electroweakstrong unification. The scalar boson for that
unification must be included. The strong interaction was
separated and fully effective. All 8 gluoms (i =1,2,(iB)

must be included. There are two additional secareation
bosons as candidates selected from the remain second

corresponding to extremely high temperature, which are quitegeneration bosons: 3 massags (i =1,2,3), X and ant
different from their ordinary states. For instance, according toj, oo« . Becausex , X cannot be produced without its

Fig. 19.1 and Figl9.2, the gluon links binding quarks to
form proton and neutron all are madegf, g,, g, and g,.
But it does not mean that, proton, neutron were formed

during the first cosmic period after the array cross section
increased taL, 2 2L, . Because of the extremely hig

temperature, it was impossible to form any hadron. Instead,
Agu-ankiquark |liquid statebo
first generation quarks and aiarks bound by strong
interaction mediated by these in effect gluaps g, g,

andg,.

Copyright © 2013 SciRes.

counterpart, there are only two possible selections. Ode is
and X , the other is two massons.
The second period include tfiest and second

generations 1€ermions:u,, U,, U,, d,, d , d,, S;, S;,
$:C.Cy Cyr€ N, min, and l6anti-particles along

With 82 bésord Rr sfir FgM e, d(i =i2,ﬁiﬁ) m, ,tup, Blss €

2 additional bosons or 1 boson and 1-&aon from one out

of two choices. Either way sounds reasonable. This scenario

is accepted by SQS theory.
Conclusion 221: Weak interactions are not in effect in the
second cosmic period withdmensional space.

JMP
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Proof: The reason for Conclusion 22is that, the necessary
mediators and intermediate states of weak interactions
are not available in the second cosmic pengd.and
Z° as third generation gauge bosons are not available
for the second cosmic period according to Postulation
23.1. X and X or two out of three massorg,

(i =1,2,3) are available depending on the choice. But

the hypothetical gauge bosods and X serving as the
intermediate state for some type of weak interactions
have similar behavior as their counterpart and z°,
they must Iassigtencertoanmleedhe s 6
parameters match and thgarameters match as well as
to fill the mass gap described in Section 14.
Unfortunately, the two choices can only provide either

X and X or two massons but not both. The necessary
mediators and interstates are not in existence, weak

interactions cannot perform. QED
Conclusion 221 is important. It leads to a prediction
given later.

In the second comic gied, all second generation
particles except perhaps ands  are unstable. Under

normal conditions, they are subject to decay via weak
interactions. But the second cosmic period did not provide
normal conditions, in which things turned out quite
differently. According to Conclusion 22, weak interactions
are not in effect in second cosmic period. The unstable
particles in the 2limensional membrane cannot decay via
weak interactions. They must hold until the third period,
when the gauge boson&", z°, X° andall massons are
effective, then decay in thedmensional space. Moreover,
the big bang produced equal amount of elementary particle
and antiparticles. Some of them remained in the second
period. Whether they had the chance to annihilate in second
cosmicperiod is an interesting question, which will be
discussed later.

In (22.5c¢), the length scale, , is derived from the mass

of e-boson originated from electron. As shown in Section 4,
the factora / 4p? is electrically originated. While the cosmic
expension is driven by gravity. Take this factor into account,
the third period started gtwith length scaleL,:

L,=L,,-%°3843310'L,° 6211310 m, (22.8a)

e—b?
t,=L,/c° 20722 10°s. (22.8b)

After 13, the space becamedimensional. All particles

listed in the Elementary Particle Table showed up. All
symmetries listeth Table 22.1 and Table 22.2 became fully
effective. All four types of interactions were into full play. In
fact, it is the universe aited at 13.7 billioryears ago we
living in now.

The transition from the-Bimensional space to the 3
dimensional spaceas a phase transition, which triggered the
cosmic inflation.

Copyright © 2013 SciRes.

Thee-boson played a pivotal role in the cosmic inflation.
It sets the length scale, and time scale$; of the cosmic
inflation. In addition, the logistic recurrent processes started
attimet,, they reached about halfway t, which

corresponds to the birth of tleeboson. More importantly, the
scalare-boson with mass of1_, © 3.9599 10°GeV acted

as the inflaton. According to the cosmology standard model,
during the rapid expansion period, the inflation waseiriby
a scalar boson called inflaton. Physicists are looking for the
inflaton for some time without satisfaction. Here is ¢he
boson. It is a heavy scalar bostinvas born at the very
beginning of the cosmic inflation and drove the space
expansion tohte very end of the inflatiotMore importantly,
thee-boson serving as inflaton provides solution for a
problem forcosmology standard modd@lhee-boson has
extremely short life due to its heavy mass. After it decayed,
the inflation lost its driving forcand stopped, which resolves
the troublesome nonstop inflation problefe e-boson is
not tailor made for cosmic inflation; instead, it is the
requirement of logistic process, grand number, and Rule 6.1.
In short, the=-boson fits the inflaton perfectly.

The time scale of, = L, /c° 2.0722 10 *®is roughly agreed

with startingtime of the cosmic inflation proposed by cosmology
standard model. Itis a good thing, but it raises questiorg. If
corresponds the time of the cosmic inflation, what alip@nd

t, ? Were there two more inflations before the big one? These ar

very interesting questions. Space dimensions change is
equivalent to phase transition, which releases energy causing
inflation. The scale of inflation is determined by the amount of
released egrgy. In this case, the released energy depends on
three factors: the number of Planck cubes involved, the
contraction depth of space elements, the total energy involved.
The numbers of Planck cubes involved are3182, and

L,/L, © 3.483 10’ for the plase transitions occurred §t, t,,

andy , respectively. The ratios of contraction depth are estimated
asR ~(7)°" ~1, R,~(9082"2~95, R, ~ (3483 10" ~1067 1ofor the
transitions occurred &t , t, andt,, respectively. If the

potential energy released is proportional to the square of
R,(i =123), The ratios for the released energy is estimated as

R?:R?:R? ~1:9082:1.1383 10°, for the phase transitions
occurred at,, t, andt,, respectively. In terms of scales, it

seems n@omparison between the two inflations occurred, at
t, and the big one at,. The two inflations at,, t, were just
mini rehearsals of the big showtgt But there is another factor

involved. According to the energy conservation law, the total
energy of thre cosmic periods and thep@riod should be the
same. The big difference in the numbers of Planck cubes
involved is partially compensated by energy per Planck cube. It
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makes the released energy of three inflations quite different fidenk matter all are based on its gravitational effects. The idea

R?:R?:R? ~1:9082:1.1383 10'°. According to this argument,
the difference of three inf

for dark matter as elementary particle having weak

jntgrpqiog With gisible patters, i hyqptgqgiqald/_vithgué

c |

words, there were two comparable scale rehearsals before th&ggrimental support. There is no reason to reject other types

show.

But the three inflations scenario has a glitch. Phase
transition is an abrupt eveatcurred in an extremely short
time interval. Noticed that, thedimensional space actually
is 11 -dimensional, which has fractal behaviors. The

transition from14 -dimensional space todmensional space

is not necessarily corresponding to a violent phasesition
happened suddenly & . Instead, it was a gradual process. If

this argument holds, there were only two cosmic inflations
occurred att, andt,.

According to SQS theory, the phase transition happened
at t; corresponds to the big cosmic inflation posed by

cosmologist Ruth [19], which has been verified by astronomy
observations. According to SQS thedfythere isone more

phase transition happenedtatcorresponding to a cosmic

inflation before the big one happenedat It should also

leave somdootprints somewhere. The most like place is the
cosmic microwave background radiation (MBR).

From SQS theory perspective, the early cosmological
history is the natural evolution of the space structure with
Gaussian spheres as building blocks. The redalised
from it fit the cosmology standard model pretty well. SQS
theory contributions are: (1) The cosmic periods and the
generations of elementary particles are correlated to space
dimensions; (2) It is determined by the prime numbers. In
essence, evetlying is traced back to mathematics.

Astronomical observations and measurements such as
gravity lens effect and the cosmic MBR have found the
evidence for dark matter. Astrophysics observations indicate
that, the composition of universe is approximately\s&tble
matter, 21% dark matter and 74% dark energy. What is dark
matter made of? Physicists are looking for the answer for
guite some time. The favorite candidates for dark matters are
hypothetical particles such gse WIMP (Weakly Interacting
Massive Rirticle),axion ancheavyneutrino etc. These dark
matter candidates are hypothetic elementary particles and
only interact with visible matter via gravitation and weak
interaction. Around the world, many underground
experiments have been carried out teedetiark matter
candidate particles rare interaction with visible matters.
Despite the extensive efforts, so far, there is no confirmed
positive result. It is the time for a second thought.

Letdéds |l ook at the dark mat
perspective. ie Elementary Particle Table includes several

U,, U,. But perhaps all of them are unstable particles, which

do not fit the requirements for the dark matter. On the other
hand, notice that, the reliable evidences for the existence of

Copyright © 2013 SciRes.

of dark matter candidates interacting with visible matters

only via gravity. Moreover, there i® reason to reject radical

ideas such as: dark matter is made of something other than
undiscovered elementary particles.

Hypothesis 221: At least part of dark matters in the universe
is the debris left over from the cosmos inflation. The
dominate parbf this type dark matters isdimensional
membranes, which interact with visible matters only via
gravity.

Explanation: The cosmos inflation was a gigantic violent
event happened in an extremely short time interval with
tremendous amount of energy invetl It is
inconceivable to assume that, the phase transition only
produced the -8limensional space out from a 2
dimensional membrane. It is more natural to conceive
that, the phase transition produced thdirBensional
space along with many pieces of debBince the pre
state of phase transition is aditnensional membrane,
the dominate part of debris is relatively small pieces of

2di mensi onal me mb r & dag. The
matter so i nlléhyeproamHoeathers 2 2
possible dark matter candaitks.

We havend6t found any dark

looking for the wrong candidates. Dark matter may not be

undiscovered elementary paits. According to Hypothesis

22.1, dark matters are left over debris from the comic

inflation and most of them ar2dimentional membranes

flooding around in 3limentional space.

The new type experiments for searching dark matter
should be based on its gravitation effects. Astronomical
observations have found that, dark matter is mixed with
visible matter all over #huniverse. Therefore, it is possible
to design experiments for searching dark matter based on its
gravitational effects.

Suggestion 221: The new type of experiments for searching
dark matter is to use extremely sensitive gravitation
meter isolated fromaethly interferences. As earth
rotating around the sun, occasionally, a piece-of 2
dimensional membrane passes through the meter, which
will produce a signal to indicate its gravitational effect
as the evidence of its existence. The signal can be
recordedoy monitoring apparatus and analyzed by
computer with recognition software.

There is another possibility to verify dark matter. A piece
of relatively large Adimensional membrane is capable to
altraqt otherqmempbganes Yiagravity When sufficegt, y
membraneget together in the right way, it is possible to
trigger a miniinflation type of phase transition to transfer a
piece of 2dimensional dark mater into a chunk ef 3
dimentional visible matter. From our perspective, the event is
like that, a chunk of @limensional visible mater suddenly
appears fronvoid. According to Conclusion 22, in the 2
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history should be from bottom up and from right to left. In

The second generation unstable elementary particles such asther words, the @mic time sequence is from the period

muon, hadrons made sfquarks,c-quarks and theiant-
particles in the membrane hold their decay and wait for the
chance. Immediately after the miniflation, in the new born
3-dimensional chunk, gauge bosans Z, X and massons
become readily available and fully effective. These unstable
particles are eligible to decay. As a result, a shower of high

with the set of larger prime numbers to the period with the set
of smaller ones.

Now we are in the current third period corresponding to a
set of 18+1=19 prime numbers, in which 18 prime numbers
for quarks is liged in the first row of Table 22 plus the even
prime number 2 for electron not listed. In the set of 19 prime

energy particles is released, which can be detected and servéiumbers, the smallest one is 1. At first glance, it seems no

as the evidence of the mimflation and dark matter. In

prime number smaller than 1. If that is the case, our universe

addition, as mention previously, there were particles and anti eventually will come torend. ButMother Naturealways

particles left in the 2limensional membrane. If they did not

has her ways. The number axis centered at 0 has two wings,

have a chance to annihilate in the membrane, these particlesthe right wing points toward positive numbers and the left

and antiparticles should release at once at the +imifiation.
If they were annihilated in the membrane already, the

annihilation products remained in the membrane should
release also. Either way, showers of high engjgsays and

other particles and anparticles should be detectable.

Suggestion 22: The way to verif the mintinflation is to
monitor the primary high energy cosmic rays. If the
components fit the pattern of decay modes branching

ratios of the second generation unstable particles or their

annihilations products, these events serve as the
evidence for th minkinflation as well as for dark matter.
Explanation: In fact, occasionally cosmic rays with

extremely high energy has been observed coming from

places such as the center of galaxy. If the branching
ratios and products fit the right pattern, they canve
as the evidence of mumflation and dark matter. The
key is to analyze the components whether fits the right
pattern or not.

So far, the cosmic history from big bang through inflation

wing points toward negative numbers. There is a set of

negative prime numbers, which is exactly the sase a

ordinary prime numbers set with minus signs. Taking the

negative prime numbers into account, there is a future for our
universe.

Definition 22.2: The negative prime numbers are defined as

the negative value of the ordinary prime numbers,

which correspondb the prime numbers listed in Table

23.1 with minus signs.

Hypothesis 222: In terms of cosmology and elementary
particles, the negative prime numbers act the same way
as their positive
m-parameters ang-parametes change signs.

Definition 22.2 and Hypothesis 22lay the theoretical
foundation for the future and the gogg-bang history of the
universe.

Astronomical observations found that, the universe
currently is expanding with accelerating speed causetey
repulsive force of dark energy. Some cosmic models

up to the current period is explained pretty well based on the predicted that, the expansion will slow down and eventually

prime numbes even pairs listed in Table 22and the space
structure and symetries described in Section.2tis natural
to ask: What is the p#eig-bang history? What is the outlook
for the cosmic future? The answers are also in the prime
numbers table.

As mentioned previously, in the third row and fourtivro
of Table 221, there is another set of 9 even pairs starting
from 239& 241 and ended aB37& 347. According to
Definition 221, it is qualified to be a-8imensional space
corresponding to the pteig-bang periodits m-parameters
are much larger than those of curresti@iensional universe.
It indicates that the elementary particles in thelpgebang
period had extremely higénergy to form the ovheated
quarkantiquark liquid state. More dsts will be givenin
Section 23

Now | etbés |l ook at the
cosmic history from prdig-bang period through theeriod,
first period, second period and the current third period

indicate that, in the cosmic scale, the direction of time arrow ,
h Parameter to react: (1) The correspondifgarametes also

is from the set with larger prime numbers toward the set wit
smaller prime numbers. It means that, to read the sets of
prime numbers listed in Table A2corresponding to cosmic

Copyright © 2013 SciRes.

turn to contraction. The contracting universe reverses its
expansion process and finally back to a big crunch
corresponding to the reversetbé big bang. Then the whole
thing starts over aydiammdellTde
The universe cycles by @ over and over. Hypothesis 22
supports theyclic model based on the negative prime
numbers. The following is the scenario of unsesfuture

from SQS theory perspective based gméthesis 22.

The expansion of universe will slow down due to the
dilution of dark energy density and eventually turn into a
contraction. The evidence is in the extended prime numbers
table. As time passinby, the corresponding prime numbers
become smaller. Finally it reaches 1, which is marked as the
end of the current third period. But the cosmic evolution does
not stop. It continues its journey. The number passes through

fut upr’ \ghicfai%tlgep-ri)arrﬂr%leteéfptheLgrﬁviitw.eTﬂeg iée_ntersr h e

into the negative temdry. According to Hypothesis 22, the
negative prime numbers correspond torthparameter
changing sign. Theoretically, here are two ways fomthe

change its sign; (2) The correspondmgarameters do not

change sign. According to Definition 11.2, the second way
means that all particles become gudrticles. All matters in
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the universe suddenly become amttters! This scenario is The repetitive cycles afyclic model are in the
impossibée. Then the only possibility is the first way as cosmological sense. It does not mean that, everything in the

Hypothesis 22 stated. The simultaneously changing signs of universe will repeat exactly. In fact, according to SQS theory,
bothm-parameter and-parameter indicate that, all particles  space is stochastic in nature, which prohibitoalis

change their handedness corresponding to change the determinism at the fundamental level and upper levels.
direction of their momentum. Téiscenario is supported The cosmic history described in this section is based on
mathematically and physically. The mathematic support the prime numbers table and the Prime Number Postulation.
comes from prime numbers. At the time universe stop It especially depends on the discovery of three sets of

expansion, the prime number sequence passes 0 and enters consecutive prime numbeven pairs serving as the

the negative territory causimg-parameters and-parameters  mathematical bases for the first period, the second period and
both chaging their signs. The physical support is that, as the prebig-bang period. The correspondence of the original
universe stops expansion and starts to contract correspondinget of 18+1 prime numbers to the current third period is

to all particlesd moment um eupppnedbymany evidenaes The question iBalvdtke s c e n
is much easy to be accepted than the other scenario, all mathematic relation between the newly found three sets of
particles suddenly becarantiparticles. prime numbers and the original set of 18+1 prime numbers?

Sine the negative prime numbers table is the sameasthe Let 6s start from t hhbreefsétss st
positive prime number table except the minus signs, as the according to Table 22, which are 167, 101, and 239 for the
universe starts to contract, it basically follow the reversed  first, second, and pebig-bang period, respectively. A simple
process of the expansion universe. It is like to play aoid arithmetical calculation found the following formulas.
the reverse order. The consecutive cosmic events sequence Beriodl:
like that, as the negative third period coming to its end, the  167=1+2+3+5+7+11+13+17+19+23+29+31+(1+2+3), (229a)

universe enters to the negative second period, then the Periodll:

negative first period, the negativep@riod, the negative big 101=1+2+3+5+7+11+13+17+19+ 23, (22.9b)
bang, ie. the big crunch, finally reaches the negativelyge Period!II*:

bang period, i.e. the paebtg-crunch period, One cycle of

. S : . 239=1+2+3+5+7+11+13+17+19+ 23+ 29+ 31+ 37+41.
universe oscillation is completed. The pbgi-crunch period (22.9¢)

is the same as ptag-bang period except that ai-
parameters and ailparameters change signs corresponding
to time arrow in the opposite direction. To start the next CyCIerespectively

the postbig-crunch period must transfer into the {trig- It is mterestl Lnd some, rules in (

bang period. This process cgnmbgoiide il ega I g0 paoa t | m

tunnel 0. Since ekrerely higheneigy d s p 9,5:8 &$h& sum of the teansecutive prime numbers
according to general relativity, the spaaae is extremely from 1 to 23 in the set of 18+1 prime numbers for the
curved providing the conddns to form time tunnel. Fig. current third period

22.1 shows a diagram to illustrate the evolution of the cyclic 2. The first prime number 239 corresponding to Petltd

universe. equals to the sum of the fourteen consecutive prime
numbers from 1 to 41 in the set of 18+1 pFinumbers
for the current third period.
3. The first prime number 167 corresponding to Petiod
5 equals to the sum of the twelve consecutive prime
~ numbers from 1 to 31 plus (1+2+3) in the set of 18+1
/ prime numbers for the current third period. The repeat of
P ="l three prime numbers (1+2+3) represents the fact that the
‘ space of Periodlis 1+ 1-dimensional, which is different

— R —— from Periodll and Periodlll*.
' . wid | The last prime numbers of the three sets corresponding to
— r ' periodl, periodl, and periodlll* are, 199, 157347,
gt A respectively.
B . v - - 4 Periodl: 199=61+59+53+ (13 +(7) +(1+2+3), (2210a)
' Periodll: 157=61+59+ (37), (22.10b)
Periodlll*: 347=61+59+53+47+43+41+(43. (22.10c)

There are also some rules in (PQ).

In which, Periodl, Periodll, and Periodll* are marked
for first period, second period and gyig-bangperiod,

Fig. 221: lllustration of cosmicycle based on prime numbers.

Copyright © 2013 SciRes. JMP
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. The order of summation in (20) is backwards from the
last prime number 61 of the 18+iimpe numbers set and
consecutively takes the next one.

. After the backwards consecutive summation ended, it
jumps to the prime number(s) shown in parenthesis.

. For Periodll, 37 is the prime number assigneddp as

the up type quark of the@eneration. Br Periodlll*,
43 is the prime number assignedtjoas the up type

quark of the 3 generation.
For Periodl, 13 and 7 are the prime numbers assigned to

U, and U, as the up type quarks of thédeneration.
(1+2+3) indicates that the space of Pefiogi1+1 -

dimensional, which is different from Perididand
Periodlll*,
The rest of prime numbems in the three sets

corresponding to Perield Periodll, and periodlll* are
expressed as follows.

Periodl: P =167+ x+y, i =23@07. (22.11a)
Periodll: P =101+ x+y, i =231 (22.11b)
Periodlll*: P =239+ x+y, i =2,3@0N7. (22.11c)

In which X and Y are two prime numbers selected from the

set of 18 odd prime numbers from 1 to 61 corresponding to
the current third period.
These rules answer the question. There are mathematical

N

The distribution of prime numbers seems random. It is
natural to assumedh the far combinations of (223) each
has equal probability of occurrence. In other words, for two
consecutive prime numbers being even pair or odd pair each
has fifty-fifty equal chance. Based on this assumption, it is
possible to give some estimation. As lista Table 23.1, for
the first set with 9 consecutive even pairs frb&3 to
59& 61 plus an odd pai67& 71 at end as a specific prime
numbers sequence to occur randomly, the probability is
Py, =2 Y =21°=1/1024. For the second set with 9

consecutive even pairs frogBo& 241 to 337& 347 plus two
odd pirs 229& 233 and 349& 353 at both ends as a specific
prime numbers sequence to occur randomly, the probability
is p,,, =2 2 =211 =1/ 204¢. Likewise, for the two shorter

sequences, the one with two generations has probability of
Porn = 2 (62 = »-8 =1/ 256, the one with one generation has

probability of p,,, =2 “*? =2° =1/64. In average
Po., =1/1024 means that the event only occurs once per
1024 prime number pairs; fas,,, =1/2048, it only occurs

once per 2048 prime number pairs. These are the expected
values according to statistics. But in fact, these two, not only
one, sequences occurred in a set inclyidinly 71 odd prime
numbers (35.5 pairs) from 1 to 353. The 71 odd prime
numbers (35.5 pairs) also include the other two shorter
sequences, and all four sequences are in the right order. Are

correlations between the three sets of prime numbers and the?!l f these by coincidence? It is virtually impossible.

original setof 18+1 prime numbers. It implies that, the three

periods in cosmic history are closely related to the current

periods. It also serves as another supportive evidence for the

Prime Number Postulation and its roles in elementary

particles and cosmology.

Conclusion 222: Based on (22.9), (22.10), (22), the three
sets of prime numbers even pairs corresponding to
Period |, Periodll, PeriodllI* are based on the original
set of 18+1=19 prime numbers corresponding to the
current Periodll.

The selection ofour sets of prime numberairs
according to Definition 22.1, Postulation 22.1 and Lemma

Conclusion 223: The probability of four sets of prime
number pairs occurred by coincidence in 71 least odd
prime numbers sequence from 1 to 353 is in the order of
o = 71/2 _n (2214)

onid ™ 643 2563 10243 2048 (4) 33 2%

The four sets of consecutive prime number pairs found
in the prime numbersble shown in Table 23.1 based
on the Prime Numbers Postulation and the even pairing
rule are not by coincidence.

Explanation: It is only a rough estimate. 71 divided by 2 is
counting for prime number pairgd) = (13 23 33 4)
in denominator is for the 4 sets in the righter.

© 43053 101

22.1 is based on the Prime Numbers Postulation and the even The correlations of prime numbers to particle physics

pairing rule. There are so many things depending on it. It is
necessary to ask the question: Isitbycoind e n c e ?
to answer.

The odd prime numbers are divided into two categories.
The4n +1 category:p, = 4n+1, n=04123¢d (2212a)
The4n - 1 category: p, =4n- 1, n=12,3(% (22.12b)
For a pair of two prime numbers, there are four possible
combinations with average values as:

A(+-) = [(4n, +1) + (4n, - D]/2=2(n,+n,) = ever, (22.133)
A-,#) =[(4n, - ) +(4n, +1)]/2=2(n,+n,) = ever, (2213b)
A++) =[(4n, +1) +(4n, +1)]/2=2(n+n,) +1=0dd,  (2213c)
A- ) =[4n, - D+(4n, - D]/2=2(n+n,)- 1=0dd,  (2213d)

Copyright © 2013 SciRes.

must have a deep origin. For instance, consider the question:

L &Vhyadhem-parameters and-parameters of 18 quarks must

be prime numbers? One possible reason is that, because
prime numbers are not reducible, the 18 different prime
numbers serving as-parameters of 18 quarks prevent
different quarks from mixed up by reductions; the
parametersf 18 quarks with prime numbers different from
correspondingn-parameters prevent reduction with
parameters. In other words, the prime numbers serving as
parameter and-parameter give each quark unique
mathematical identity to avoid mixed ups by retitue

There is another stronger reason based on number theory.
For the cyclic arithmetic theory, it is well known that, only
the p-cyclic-arithmetic withp as prime number is self

JMP
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consistent for multiplication and division [18]. Sin€B and The size of these thregoups is factorized into prime
N determines th lengths of loofl and loop2, respectively, numbers [8], which are listed in Table 2B Them-

them-parameter and theparameter equal to prime number ~ parameters of 18 quarks are also listed for comparison.
have something to do with quarekdss itmideepfirg conparjsee betweentileyv e me
related to the-cyclic-arithmetic. group size factors and timeparameters of 18 quarks.

In terms of phi|030phy, prime numbers are the basic The gze forM-group is factorized into 15 prime numbers
building blocks of numbers; likewise, quarks are the basic ~ Wwith different powers, in which 1 is not included. From SQS
building blocks of matt er s. theor stangpeint, the prime nwmber 1imysé be ingludeas witho s
intuition to purposely look into the prime numbers searching power n =any integer:
for possible physics significance. However, the deeper reasong, =17 & @&° & &° Ar AF A7A92329B1G A 7Bocy1- (231)
for theroles of prime numbers in SQS theory is still an

interesting open issue worthwhile to dig in. Table 231: Factors of Three Sporadic Groups Size versube

m-Parameters of Quarks

In summary, the cosmic models and history provided in The Size and Tts Factors for the 1 (Monster) Gromp
this section is based qmime numbers listed in Table 22 F, = 808,017,424,794 512,875,886,439,904 961,710,757,003,754.368,000,000 000
and its extended version to the negative tawit®he finding =2%.3%.5 7% 117157 17-19-23-29 3141 .47 -39 71

. . . . . - The m-Parameters for 18 Quarks of 3 Generations®

of three cosmic periods has its significance. It confirms the The Fct seneration The second senersfion The third Feneration
importance of the Prime Numbers Postulation for dealing wot,u | LT3 Fooe e | 192937 J¢.4.+ | 43.33.61
with elementary particles as well as for identifying cosmic 4.d.d | 33U |s.5.5 | 112331 ]8.5.5 | 414799
periods. It provides a chance to recognize the meaning of The Size and Its Factors for the 5 (Baby monster) Group

F_=4154.781.481226 426 191.177_580_544 000,000

intrinsic symmetries based on the geometry of the two parts | — _,« 35 5552 41 15.47.10.23.31.47
of facecentered space structure introduce&action 211t The mParameters for 12 Ouarks of I and 2~ Generations®
reveals cosmic history and links it to elementary particles. It The first generation The second generation The third generation
provides natural explanations for the big bang, inflations, : :2 ‘; - ‘“?f e
- . - ] 2 s oS Sy fe s

dark matterste. It predicts the future destiny of universe. It : The Size and Tis Factors For the Suz (Sall) Gronp
also provides two suggestions for verification. F,_ = 448315497 600 =253 32 -7-11-13

The cosmic models and evolution according to SQS The m-Parameters for 6 Quarks of 1" Generation

. . . . . . The first generation The second generation The third generation
theory described in this section agreed with cosmological ) T 13
. . - g T P

standard model pretty well. It serves as a supmoevidence 2.4,4 | 3511
of the facecentered space structure. Moreover, the * The prime numbers marked with under line are missing in the factors
classification of space symmetries@é) , C(r) and the sequence of corresponding group.
Symmetries Family Tree provide the bases to identify the Except the last prime number 71, which will be discussed
elementary particles and interactions in different cosmic later, there are 15 prime numbers left. In which 2 is the only
periods, which are setfonsistent and agreed well with even prime number assigned as the before reduction

particle physics and cosmological standard model. It cannot

e S _ parameter of electrored branche, . To compare the 14 odd
be by coincidence, which gives the credential for both. These . . . .
agreements also serve as the supgevidences for prime numbers with the 18 prime numbers assigned as-the

Definition 221 and Postulatin 221 introducedat the parameters of three generation quarks, there are 4 prime
beginning of this section numbers 37, 43, 53, 61 missing in tegroup factors

There is a pending issue to think about it. The expansion sequence. At first glance, the missing prime numbers seem a
of universe corresponds to entropy increase. Then the defect for the correlation between these two sets of prime

contraction of universe corresponds to entropy decrease. Is itnumbers. Actually, it is Just the opposite. _The MISSIng prime
a violation of the second law of thermodyrias? numbers have deep meanings. The missing prime numbers 53

and 61 are thexparameters shared hy, t, andy,, Y,,in
Section 23 The Monster and Two Other Sporadic which 'y, andY, are the twacomponents of gauge bosons
Groups W and Z . The missing prime number 37 is timeparameter

The finite Lie groups are classified into two categories, shared byc, and X, , which is one of the two components
the classical groups and the sporadic groups. There are 26 for the gauge bosoix°. So the three prime numbers 37, 53,
sporadic groups in the second category [18]. Three sporadic 61 all have the common reason for missindg=jp. They are
groupsM (Monster E8) B (Baby monsterpuz(Suzuki) are them-parameters of quarks serving as the constituents of
closely related to thevparameters and to some extent bosons for weak interaction. The missing prime number 43
parameters of three generation elementary particles. ltisa 5150 has a meaning. The three prime number 43, 53, 61 are

finding with important impacts on particle physics and them-parameters for three top quarks t_, t, , which have
cosmology. 9

mass heaviehtin v, . According to Rule 6.1, top quarks

Copyright © 2013 SciRes. JMP
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must appear in pair with anguarks as a boson state. sequences are classified into two categories: (1) The
Therefore, for the four missing prime numbers inkhe missing prime number corresponding to the
group, they all are involved in something related to bosons or parameter of up type quark is related to boson or boson
boson states with more than one quarki¢goark) involved. state with more than one types of quark (apiark)
The size for thé-group is factorized into 12 prime involved; (2) The missing prime number corresponding
numbers: to them-parameter of down type quark ends the
F,=1"Q@" @G 0 A1G3G709@331G17. (23.2) previous generation(s). The correlation is one on one for

Except the last prime number 47, which will be discussed every one without exception, which cannotye

later, there are 11 prime numbers left. The 10 odd prime coincidence. o _

numbers compare withéhl2 prime numbers assigned as the Rule 231 reveals the intrinsic correlation between three
m-parameters of first and second generation quarks, there aréPoradic groups and three generations of quarks and the
two prime numbers 29, 37 missing in Beroup. According electron red branch. It clearly shows that, the assignment of

18+1=19 prime numbers asparameters of 18 quarks and
to the some rule, 29, 37 are timgparameters shared b,}é , . oS
electron red branch is supported by three sporadic finite Lie

c, andx, , x,,, Which are the two componergégauge groups. More importantly, it provides the third mathematic
boson x°. evidence for the conclusion of only three generations of
The size for th&uz(Suzuki) group is factored into 7 elementary particles. The first evidence is thien® Numbers
prime numbers: Postulation based on number theory. The second evidence is
E. =1 &R ¥ 52 (Y113, (23.3) the magic number 163 also based on number theory. Here

Suz
In which the 6 odd prime numbers are thgparameters of
first generation 6 quarks. There is no missing prime number

comes the third independent evidence based on group theory.
TheM-group is the largest group. Its correlation to all three
generdéions leaves no room for more generation. No other

in Fg, group can change the conclusion, because no group is larger
Rule 231: The prime number factors sequence of three than theM-group.
sporadic groupM, B, Suzare closely related to the- Moreover, the No. 3 rule of Rule Z3supports the
parameters of three generation elementary particles. Th@a s si gnme nt o fmpargmeteryagrgarameatea r kK 6 s
correlatbn rules are: for the fermion constituents of gauge bos@h< andX.
1. The even prime number 2 is the before reduction In addition, as shown in Table 23the prime number
parameter of electron red branch. factors of three sporadic groups also related tmthe

2. The odd prime number s @araneteredfquarksd t o quar ksd
parameters of corresponding generations, all three

. ! . . Table 232: Factors of Three Sporadic Group Size versn-
generations, first generation plus secgederation,

Parameters of Quarks

and first generation del'grOUp,B'grOUp, andsuz The Factors of Size for the M (Monster) Group
group, respectively. F,=2%.3%.5% 75 117 13%-17-19 2329 -31-41-47-50 .71
3. The missing prime number in the factors sequence The n-Parameters for 18 Quarks of Three Generations® .
di - ist The first generation The second generation The third generation
corresponding paraneferist y p e P 3.5 |c.cc | 72320 |t i |283.330307
related to boson or boson state with more thanone 135 (5.5 | 7000 |, 5 5 | 0%
. . =2 g Tk P sr S TE : @ v Do Op 2 a2y
types Of q,uark (am‘quark) |nyolved. The Factors of Size for the B (Baby monster) Group®
4. The missing prime number in the factors sequence Fom 23555 P 11-13-17-19-23-31.47
correspaon din g t rD-padimetenendsy The n-Parameters for 12 Quarks of 1* and 2" Generations
the previous generation(s)_ The first generation The second generation The third generation
i 3 2 pi
Explanation: The rules from No.1 to No.3 have been w % | 1.3 0. GGy | 19.23.22
explained. Let 6s MWMaodp aba.d .4 1.3.5 5. 5.5 711,13
prime number factors sequence missed two prime The Factors of Size for the Suz (Suzuki) Group
. . 13 T g1
numbers 61, 67, between 59 and 71, in which the F..=2"-3-5-7-11-13
missing of 67 Corresponding to the down type ThE n-Parameters for 6 Quarks o.f' 1* Generation . .
. . The first generation The second generation The third generation
parameter ends all three generations. Biggoup prime _— 13,5
number factors sequence missed three prime numbers|—— d_’ =
37, 41, 43 btween 31 and 47, in which the missing of | %:%: % -

* The prime numbers marked with under line are missing in the factors

41 corresponding to the-parameter of a down type .
sequence of corresponding group.

quark b, ends two previous generations. Thezgroup . R
prime number factor sequence ends at 13, the missing of As shown in Table 232,  mo sr-pargmeeens &res 0

17 corresponds to the-parameter of a down type quark selected fro_m the prime number factors sequence of

ds the fi on. | he missi corresponding sporadic group. There are exceptions marked
S; ends the first generation. In summary, the missing ith ynderline. The exceptions for up type of quatks, t,
prime numbers in three sporadic groupsédé factore

Copyright © 2013 SciRes. JMP
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t, andc, can be explained with the some rule for tive This is a new way to determine the valueaofat a particular
parameters. Theiie one exception in a down type quark, mass scale, which is independent of the method used in

Sectlotng More d?talls will b%glven later in this section.

hich isn,, =53 f . What o t h i I
which is n,, =53 for b, atos e i mpli Comparea’ '(Mgyr) =127.690016¢ with the

down type &ception? It is an open issue.

In Table 23.3, the produebf factors in orders of eﬁperlmental data from 203RDG (p.18):
magnitude for three sporadic groups are listed. For a’(M,) =127916° 0016, the value given by (28) seems
comparison, t hempgarameters ot tisreeo f regsanahiekis aher words, the grand unification of all
generations along with the pbég-bang period are also listed. interactions to gravity actually occurred at characteristic
length scale:
Table 233: The Products of Factors forM, B, Suzgroups and
Products of m-Parameters Leur = 71L, =1.1475375 10 *m. (235)
Pro?;ﬁ;ji;:;;s;zl&iﬁpﬂ;ank Products of m-parameters;rrll&iilgi:;:nk for quarks in different This is the reaS(.Jn to Us;_@u_l_ = 71LP as Ll n (22.63) for the
ot | P S808x10% 6, 5 | 72 ADIAT AR 2328 31T 414755 6 8 S8 0T length scale of first period.
> N f‘ - for [ generation, ’“iﬁnj““"““f3l’jgenera“°“ The prime number 71 serves as the characteristic length
eroup ?i-l”“ﬂ" 6. =1 for * generation and 2*!generation for the grand unification. It should also have other geometric
Siz- F; 4433 x10° Fol35 71 Balsn=10 and physics meanings.
S e For 1 generation Definition 23.1: The M-sphere islefined as a sphere in space
F,.=239241251257.263260271.277281.283 203307311313 317331 337347=1.686x10% centered at a vertex with radius of:
G.,. =4 forthe pre-big-bang Period RNI = LGUT = 71LP =1.14754 10-33m. (236)
Note: G is the rank of the grand number. It turns out that, th&-sphere is an important concept
In the 7 products shown in Table.33the 6 products related to many issues. .
either are grand numbers or close to a grand number. The The spherical surface d-sphere is the boundary
only exception is the first generation. It shows that, grand ~ between microscopiegion and théransitionalregion.
numbersare common phenomena. They can be found in According to SQS theory, space is divided into three regions:
particle physics and cosmology as well as in mathematics ~ Inside of theM-sphere is the microscopic region, which is the
such as group theory and number theory. territory of elementary particles, composite particles and their
It is interesting to point out thag, ~5, . =3 and different states. The region with linear scale between
M ! B —

R, =71, ~1148 10%*m and Compton scalg_ = h/mc is

defined as théransitionalregion, which  the playground of
the random walk and the logistic recurrent process discussed

G,,,=1 are odd numbers, whilg, =2 and G,.=4 are even
numbers. Moreoverg, =4 is thedouble ofG, =2. It serves

as a clue for the relation between these two periods. in Section 4 and Section 16, respectively. The region with
So far in this section, all prime number factors of three  linear scale larger than Compton scale is the macroscopic
sporadic groupM, B, Suzare covered with two prime region.

numbers 47 and 71 left, which are the last prime number after Take R, =711, as radius and draw thd-circle on the
corresponded generation endgyface obvEsphlréatitle Samé& cerftel. THe BirBumifererti@ s € |

For the largest prime number 71 H,, , the first clue length of theM-circle is:
comes from GUT: L,, =203 71, = 4461061568L, - (23.79)
Ne. = '\K'Apmck o Zf/l = 71.0627980" (15.11) Taking L, as basic length unit_,, becomes a number:

_— cr  JaM,) f o =2p3 71= 4461061568 (23.7b)
The relative deviation ofi,, =71062780¢ from the prime In the following discussions, all lengths are numbers with
number 71i$8.8452 10°“. In (15.11),N,,, is the converting L, as the basic length unit.
factor for the grand unification scalar boggrwith mass In Fig. 231(a), the intersections of two adjacent Gaussian
M., =1.07948 10:GeV/c?, while a(M,) is the fine spheres to thkl-sphere surface are shown as two circles with

structure constant Zboson massy. =91187&ev/c. The radiusr =1/(2J2) . The distance between the two centers is
,= .

two very different energy scales do not match. Consider the ¢, =1/+/2. The two circles are either centered at two adjacent
asymptotic behavior og (M) as a running constant, it octahedral vertexes representing two fermions or one

seems reasonable to use the prime number 71 to determine centered at an octahedral vertex and the other centered at an
adjacent cubic vertex representing a fenmand a boson.

The span angle ofl, on theM-circle with respect to its

a*(Mgyr) = %7;18 =127.6900216¢ (23.4) center is:
Df,, =

the value ofa (M, ):

% sge00=— 1 s 360°=057062302 (238)
Ly, 2p3 713 42

Copyright © 2013 SciRes. JMP
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As listed in Table 11.5, the average tilt angle for quarks and
leptons fromJ = ° 120" is:

DJ =0.53410359. (23.9)
ComparingDJ to Df,, , the relative discrepancy is

d =6.43 102, The near equality obr,, and DJ has deep

meanings. The arc length of7 = 053410359 on theM-circle
is:

053410359

_, DJ _ (23.10)
DL, =L, — =2p3 71
MM 3600 2 360"

=0.661852"

Z.Y.SHEN

bd,,, =1- DL,, =0.338147% (2312)
As shown in Fig. 23 (b), the center of shifted Gaussian
sphere just gets into its
with it about halfway.
The overlap of two Gaussian spheres mehat the

nei

vertexes at the center of Gaussian spheres are statistically no

longer clearly distingishable. As shown in Section,21
vertexes serving as elements of symmetries represent

elementary particles. The overlapping Gaussian spheres are

interpreted aswo elementary particles represented by two

As shown in Fig. 23(a), the center of the right Gaussian Vertexes no longer clearly distinguishable, which causes the

sphere shifts towards left and brings the Gaussian sphere withymmetry broken.
In particle physics, at extremely high energy, particles are

it to a new location shown by the red circfaL.,, is the

distance between its original location and the new location
after shifted. At its new location, eéfshifted Gaussian sphere
overlaps with the Gaussian sphere at left. The distance
between the centers of these two Gaussian spheres is:

Dd,,, _% - DL,, =0.0452542: (2311)

As shown in Fig. 23.(a), these two Gaussian spheres are
almost entirly overlapped.

Fig. 231: Pairs of adjacent Gaussian spheres intersectMvith
sphere surface.

Fig. 231(b) shows the case for two adjacent Gaussian
spheres on thel-spherical surface centered at two adjacent
cubic vertexes representing two bosons. The distance
between them igl, = 1. The right Gaussian sphere shifts

towards left with a distance @fL,, =0.661852¢. After
shifted, its center is locates at a distanc@®df,, from the
center éits neighbor:

Copyright © 2013 SciRes.

no long distinguishable. Quarks and amtiarks with
extremely highengry f or m -antigparkiiquid a r k
statedo. The phenomenon has
working on RHIC at Brookhaven National Laboratories and
LHC at CERN. They found that, the quarks and-gngrks
are bound relatively tight to form a liquid lilstate.

The energy associated with particles increases rapidly
with corresponding radius in the symmetrial space. As
shown in Section 2Xhe first generation quarks.andd,
with mass less thatOMeV / ¢? correspond to vertexes in the
region with radiusr ¢ 1. The top quarkswith mass of
1.723 10°MeV/ c¢? corresponds to vertexes in the region with
radiusr¢3. The 3 times radius i

mass more that0* times increase. Now, thd-sphere has a
radius ofr =71, comparing withr ¢ 3 is more than 23
times increaseniradius. It pushes the energy well into the

be

nec

quarkantiquark liquid state territory. In fact, the energy scale

of grand unification happened on thiesphere surface is
1.07948 10'°GeVas listed in Table 15.1.

Consider all of these facts, there are sufficient reasons to

identify the region near thd-sphere inner surface as the
region for the quarantiquark liquid state.

Now | etdés deal with
group factors sequence.

t ha- |

ar

Definition 23.2: TheB-sphere is defined as a sphere in space

centeed at the same center of thlesphere with radius:
R, =47L, =7.596375 10*'m. (23.13)
Take R; =47 as radius and draw tlicircle on theB-
sphere surface with the same center. The circumferential
length is:
L; =2p3 47=2953097094-. (23.14)

The arc length oDJ = 0.53410359 on theB-circle is:
DJ = 2p3 47 0.53410359

360" 360"
Using the same method for calculation, the results oBthe
spherical surface are:

DL, =L, =0.4381277- (23.15)

1 .

Ddg, = 5 DL, =0.2689790" (23.16a)

Ddg, =1- DL, =0.5618722. (23.16b)
JMP



1315

Z.Y.SHEN

As shown in Fig. 22(a), the center of right Gaussian
sphere is shifted towards left ptl,, = 0.2689790from the

center of its neighbor and overlapped with its neighboutbo
half way. As shown in Fig3.2(b), the center of right
Gaussian sphere is shifted towards lefbaj, = 0.5618722

from the center of its neighbor, and two spheres are
marginally overlapped.

It seems reasonable to call the region betviephere
surfaceandl-s pher e s ur f aantmuaklguidt h e
regionodo or Aliquid regionod

23.2(b), the two Gaussian spheres are not detached yet. Insidre

the B-sphere, there are some liquid state remains left.
To find a clear cut for
for another sphere. Thd-sphere an@-sphere are defined
by the prime numbers 71 and 47 of Megroup and-group,
respectively. The number 47 is the largest prime number in
the B-group factors sequence corresponding tanthe
parametemm,, = 47 of b, quark in the thrd generation. As

shown in Table 23, for theSuzgroup, there is no such
prime number like 47 for thB-group. Look at it the other
way, the first generation correspondingiezgroup does
relate to a prime number at similar location as 47. The
numberis m,, =23 of S, quark in the second generation.

Comparing Withrn)g =47 for the b, guark in the third

generation, they sit at similar locations with a generation
difference. Before taken =23s er i ousl y,

three prime numbers in another way:

71+1=72, (23.17a)
47+1=48, (2317b)
23+1=24, (23.17c)
//
{ o]
\ |
/"

Fig. 23.2: Pairs of adjacent Gaussian spheres intersecBaggthere
surface.

Copyright © 2013 SciRes.

t h

Thethree numbers on the right look familiar as shown in
Table 18.3. And these three numbers also serve as building
blocks of the Number Tower to raise the magic number 163
to the 410 pt e MiBicah begieBreted as
adding the graviton, which iacluded in the Elementary
Particle Table.
If the three formulas of (237) are not by coincidence,
they provide two implications: (1) They serve as the second
supp raf r;ch Elementary Particle Table and its
Ie(m)ssr ficasl nfor p{a\rticle : tnetfirstasu (1 theONwT}]ber Ei
ower and the number 163 on top of it. (5) tf’hey provicpe¥he
eason for using 23 to define a sphere like 47 to definB-the
Sé)herle f’md alito defigetthéla%pgere.r egi on l.et 0s
MoreO\ger, look closely at the factorsgsequenc’e of sizetfor
other sporadic grqus, there are three groups called Conway
groups labelecCol, Co2, Co3 with similar structure as the
Suzuki groupSuz The factors sequences©@b1, Co2, Co3
are:

Foy =23 & 0* A1G3@3, (23.18a)
F., =2°® & Ta1@s, (23.18b)
Fo =23 & G A1@3. (23.18¢)

The prime number 23 appearsgp, , F located at the

Co2’ FcD3
right place corresponding to the down type qu&gkwith
m,, = 23. These facts serve agthdditional reasons for

| e t Usiag the grigg numier 238 tg define a sphere. Finally, there

is another supportive fact:
23%7”1 =47
Definition 23.3: The Ssphere is defined as a sphere in space
centered at the center of thksphere with radius of:
R, =23, =3.717375 10 *m. (23.20)

Take R, =23, as radius and draw tf&circle on theS

sphere surface with the same center. The circumferential
length ofS-circle is:
Ls =2p 3 23=1445132620.

The arc length obJ = 0.534103590n theScircle is:
DJ 053410359
360"
Using the same method for calculation, the results o&the

sphere surface are:
Ddg, = % - DLg =0.4927038¢ (233a)
Ddg, =1- DLg =0.7855970. (23.23b)

As shown in Fig. 238(a), the center of right Gaussian
sphere is shifted towards left at a distaimeg, = 0.4927038!

from its neighbor and two spheres are overlappadyinally.
As shown in Fig. 23(b), the center of right Gaussian sphere
is shifted towards left at a distanDel_, = 0.7855970: from

its neighbor and two spheres are detached.
Definition 24.4: The three regions inside tiv-sphere are
defined according ttheir radius ranges:

(23.19)

(23.21)

(23.22)

DL = LS% =2p3 23 =0.2144029:"
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The quarkantiquark liquid region:

47<rq €71, (23.243)
Theintermediateegion: 23<r, ¢ 47, (23.24b)
The particles regionp ¢ r . ¢ 23. (23.24c)

parti
Explanation: In the quarkantiquark liquid region, the
undistinguishable particles form the quahktiquark

Z.Y.SHEN

The Gaussian spheres shifting locations are caused by the
tilt angle DJ © 0.5341', which breaks the symmetry and
provides mass for particles. It is possible to give some
interpretations for the Gaussian spheres shifting. The two
bosons represented by two detached spheres are interpreted
as bosons without mass. The one sphere repragentioson
overlapped with the other sphere representing a fermion is

liquid state having extremely high energy correspondinginterpreted as the boson gained mass from its component

to extremely high temperature. In the transition region,
individual particles are barely distinguishalded some
liquid states remains left near tBespherical inner

fermions. The two overlapped spheres representing two
fermions are interpreted as fermions with mass. In fact, all
fermions have mss, while bosons such gs g,

surface. In the particles region, most particles are clearlyy =1 23) have no mass; bosons suchs z, X
i1 1 1 )

distinguishable. The detachment showikig. 233(b)

indicates that, the two Gaussian spheres centered at two® (i =1230B).

adjacent vertexegpresenting two bosons are no leng
mixed up. As shown in Fig. 23(a), the two adjacent
Gaussian spheres with center to center distance

d, =1/+/2 always have some chance to mix up. In case

the two Gaussian spheres centered at different types of
vertexes, one aictahedral vertex presenting a fermion
and the other at cubic vertex representing a boson, the
mix up does not blur their identity because they belong
to different types. In fact, these two Gaussian spheres
are touched at their boundary to begin with. Ahift

no matter how tiny causes overlapping. It indicates that,
fermions and bosons are intrinsically linked. In case the
two Gaussian spheres centered at two adjacent
octahedral vertexes represents two fermions, they have
chance to mix up and to blur théientity.

Fig. 233: Pairs of adjacent Gaussian spheres intersecSsfihere
surface.

Copyright © 2013 SciRes.

U,, U,, U, gained mass from component

fermions. So the interpretations seem reasonable within the
particles region inside thgsphere.

L et 6 sattheascenrario shown in Fig..2Jor the
intermediateegion. The ovdapped spheres shown in Fig.
23.2(a) are overlapped more, which means the particles with
mass gained more mass. Sinceitttermediataegion has
much high energy than the particle region, the mass gain
sounds reasa@tble. The dtached spheres shown in Fig.
23.3(b) are overlapped, which means the original massless
boson gained mass. Is that possible? Recab-thiesson made
of a pair of electron and positron having mass
M., =3.95987108 10°GeV. Actually theeb o s on i s

p h ot o nzéro spin. Why does the spin change2ause
their numerical parameters combimedifferent ways.
Regular photong=e "¢, m=1+1=2, n=1/2-1/2=0,
p=1/2-1/2=0; M, =(p/nM_, =03 M_ =0,
s, =m(>/2)=2(>/2)=>.

- AH®

Heavy photone- bosor=e €™, m=1- 1=0,
n=1/2+1/2=1, p=(1/2+1/2) =1;

M., =2/N,(p/mM, =2/N.M,=2M_,.» S, =M>/2=0.

(23.25b)
So thee-boson as heavy photon with zero spin is explained
and consistent with the rules. This argument also explains the
fact that, gluons have zero mass and spjwhileu,, U, ,
U, and massons have mass and spin 0. So everything is

consistent.
It is important to point out that, theeboson as heavy
photon is not another elementary particle. It is just a high
energy state of the photon listed in the Elementary Particles
Table, in which the heavy photon is not qualified to have its
own seat.
Inside Ssphere, the number of vertexes is estimated as:
V.

a

(23.25a)

Ng =—=D; .- (23.26)
VO
The volume of Gaussian sphere:
_4éad 1l g, (23.27a)
° 3 92\/78
The volume ofS-sphere:
JMP
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V, = L4 (23, (23.27D) equation ad I?Sequauon are not dgnved f_rqm ?he first
3 principle, their ad hoc nature requires verification and
The facecentered filling factor: accuracy needs to be determined. As mentioned previously,
b, =P (21.1) the relative discrepancy @J = 0.53410359 from
o V18 . . Df,, =0.57062302 is d'=6.4% 102. Df,, =0.57062302 is
Substituting (?3'2__7)__‘3‘”? (21.1) into (28) yields: the angle for totally overlapping of twBaussia spheres
N = pé@@&@ —2039% 16°» (23.28a) shown in Fig.23L(a). Use it as a criterion, the relative error
S V18 ' caused byAT-formula andPSequation is estimated no more
For comparison: than a,,=6.43 102 on the upside. On the down sids,
NI M7 a/2) = 1743 10° (23.28b) shown in Fig.231(b), use the right sphere center just
° V18 touching to the left sphere surface as the criterion. The right
o =B sphere shifting distance B,,, =1- 1/(2v/2) =0.6464466:
N :M =5.9972 10° - (23.28c¢) P _ 9 M2 (2v2) .
J18 corresponding to a span angle ontheycle of Df,,:

_ab,, 0

The S-sphere withN, =2.0392 10° vertexes has sufficient
p : D2 =8 28’ 360'=0521671% (23.29)
¢ -

room to accommodate all different types of elementary

particles, composite parNticIe_s ar_ld theiﬁgﬁé_nt state:_s. Compare to the tilangle DJ = 0.53410356, the down side
. The term n.I —armquarldhqwd gte&te Ignota r I(relative error is estimated g =-23831072. It seems
just symbolic, it has real implidans. As mentioned in _ down .
Section 21 space has its crystal structure with faeatered safe to say that, despite its ad hoc nature;Atiequation and
lattice. In the particles region, space structure is eithgtesin ~ thePSequation provide results in the ballpark Sections,

crystal or polycrystal akin to the solid. As energy and the AT-equation and thBS-equation as two independent
temperature rising, space in intermediateregion eq_ua_tlons with only one varlable_ are sgtlsfled simultaneously.
corresponding to very hot solid is starting to melt. After Itindicated that, there is something in it. Now &g
temperature rose to fAmel ti n§augienayPSequatian hayeasecend ipdepardent | j gy |
the liquid region, een though temperature is extremely high, ve_rn‘lcatlon. These_ verifications are _crm_cal. Becausamy

the binding force is strong enough to hold Gaussian spheres things depend on it such as fhmodification, the effective

in the liquid state. |t shoRAEaMegsyand thesignificancepSpliergh-sphgres qo i s
analogy to the space structure in quarkiquark liquid sphere etc. In fact, thfeT—equathn and thBSequation catch
region, which is also supported byperiments at RHIC and the essence of elementary patrticles to break symmetry, to

LHC. acquire nass and other related effects. This seems not an
Letdos apply t hieigbangpetioddy t oOV& Haemgnt ¢ , _
listed in Table 22, the prebig-bang period prime numbers So far the correlations and meanings of all prime numbers
in the factors sequence of size for three sporadic groups are

sequence starts at 239, which is about 3.366 times of 71. It _ :
indicates that the lowest energy corresponding to 239 forthec 0 ver ed. There is one issue |
pre-big-bang period is many orders of magnitude higher than With m-parameteim, =2, t h'e ot rh-garamdteesp t o n s

the highest energy in the liglregion of theM-sphere. In are not related to the sporadic groups. The before reduction
other words, the entire plig-bang sphere is in over heated m-parameters for charged leptons are even numbers. Except
liquid state. Any radom stimulation causes the okieated m,, =2 as the only even prime number, all others are not

prebgbang sphere to evaporate prirftné‘nturﬂberg §1fs s faion tdnfnbt fisted W Tabld

free Gaussian spheres flying around. This ecély the big 23.1. But an even number can be factorized into prime
bang scenario dgscnbedSmacUon 22The 34'me”5'°”.a' numbers. The factorized prime numbers sequence of three
over heated liquid sphere serves as the origin of universe char ge dmpaeameten with thiebranches as shown

corresponding to the pigig-bang period. Then the big bang i, Tap1e 234, The factors sequen¢e, of theM-group is
consecutively developed into the first period, the second

period,and the current thirdesiod as described in Section,22 @IS0 lised at the bottom for comparison.
It shows that, early cosmic hisy described in Section 22  Table 234: The Factors of the before reductiorm-Parameters

is not only supported by the prime numbers table and the for Charged Leptons
Prime Number Postulation but also supported by the categc| Name Red branch Green branch Blue branch
. L Electron F =2 F_=6=2-3 F, =12=2"-3
of regions for spackased on three sporadic groups. = =
] — 9 . Muon F,o=18=2-3 F_¢=26=2-13 F,=34=217
Back to thg tilt angle obJ = 0.5:_341035 . The tilt _ Taon Fono137 7,027 F. @023
angle DJ deviated fromJ = ° 120" is calculated according g T _2% 39 57 7f 112137 17.19.23.20 .31 41. 4739 .71
to (8.38) based oAT-equation andPSequation with the data '
cited from particles6 BpBrameters of their models. Since

Copyright © 2013 SciRes. JMP
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In the nine sets of prime number factors for ttolearged The problem goes away. Multiplying-group with
leptons with branches listed in Table.£3here are 6 prime another prime number sounds like a wild idea. But there is
numbers involved. In which 2 appears 11 timegds3 an additional merit:
appears 6 times &@°, 5 appears 3 times &, and 7 , 13, F'w =173 F, © 172 8.08% 10°*° 1.3743 10°°. (2332)
17 each appears 1 time &, 13, 17, respectively. To Back toTable 233, unlike the other two sporadic groups
inspect the prime number factors in a symmetric manner, with F, andF,, asc=1andG =3 grand numbers,
some criteriaare needed. F, ° 8.083 10°* is more than one order of magnitude away
The loose criterion: All prime number factors of charged from G =5 grand numberg: o 13743 16° IS G =5

| ept ons 6 b arfparaneters mudtlbe t i o n

included in the prime number factors ®, of theM- grand number, which puts it in line wiBxgroup andSuz

group in terms of grand number ranks. The neniy

group. :
Notice that, 2, 3, 5, 7, 13, 17 all are included in the factors also appe:?\rs two times for theparameter of, and _bg_

of F,, . Apparenty they meet the loose criterion. as shown in Table 23. F',, =173 F,, resolves the similar

The strict criterion: All prime number factors of charged problem over there as well. So the multiplication of 17 to
| ept onsd b erfparameters raudtbe t i o n F, for theM-group may have some hiding reason in it.
included in the prime number factorsHy of theM- After all, it seems not a wasgdfort for taking the strict
group under the condition that, the number of times criterion and deliberately looking for problems.
used for a prire number in then-parameters of quarks There is something special for thegroup. It defined the
and charged leptons does not exceed that prime M-sphere, which provided many physics insights. Its largest

factor 71 is a special prime number with many physics

number 6s o Wirg factatsu mb er i n ) .
’ 26 20 Ao 2 . g e ! I signficances. The number 71 defined Mesphere radius.

In theF,, =2 &*&° 0° AT A3 A7 sequence, the The prime numbers table alone is not sufficient to make the
power numbers for 2, 3, 5, 7, 11, 13 have sufficient roomto decision. TheM-sphere with radius 71 provided the span
accommodate™™ |, 31, 5% 7% 13" i n  whi c tangk efDfgy =0.53062302. This angle is checked with the
to count they u;ed once for theparameter of quarks . average tilt angledJ = 0.53410359 to verify theAT-
already. But 17 irF,, is a problem, because 17 appears in  equaton andPSequation. Moreover, as shown by (15,1
F,, sequence only once and it has been used fanthe the relative deviation oN_ , = 710652979 from the prime

parameter of strange red quask already. It does not meet ~ number 71 is onl\8.845% 10°*, which leads to a important
the strict criteion. clue for a formula to define the fine structure constant at

There are ways to dealing with the problem. GUT scale: ,
1. The before reductiom-parametenf m_=34=(31+37)/2 a (M) :%7;18 =1276900216¢ (234)
. . cap +
|s.der|ved from then-parameter of two quarks? andc, The p as a constant in (28) is a special case for the boson
with m-parameters ofn, =31, m, =37. To switch the U, with extremely heavy masg_ . For other particles, the
m-parameters fag, and Cy, the newm-parameters ofzy general form ofa (M) is defined differently.
ad g becomes: Definition 23.5: The 4-1(Mm) of a fermion or a fermion state
M, = (M, +m,,)/2=(23+37)/2=30= 2¢3¢5, (23.30a) with massm |su dej.ned as: »a33
- 2ty =478 (23.33a)
m,, =(m, +m,)/2=(31+29)/2=30=2@d&. (23.30b) p?
If the n-parameters anp-parameters are switched with 5=L &Ml (23.33b)
; ) p fp()
them-parameters, nothing else is changed except the L
colors green and blue switched accordingly. The problem In(2333),L,i s the f exlengttofhi&the | 00 p

goes away. But it raises another digs Why switch
number parameters for these two quarks? Besides, the
switchedm-parameters of these two quarks violate the
order of prime number sequence. This approach is
questionable.

2. The problem is originated from only one 17 in the factors
of F,, . Multiplying 17 to theF,, sequence yields a new

sequencer',, :
'\ =17% F, = 26 (° AF AF A7 A923(29311 A7 BIGTL o _
(2331) general definition (233). M, =1.07948 10°GeV/c? is the

average value gb(l) around loog2, which is related

to particlebs mass.

Explanation: Definition 235 is a new way to define the fine
structure constant based on a specific prime number 71
and geometry. It serves as an example to trace the
mathematic origin of a physiec®nstant, which fits SQS
philosophy.

Formula (234) for a *(M,,) is a special cse of the

Copyright © 2013 SciRes. JMP
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mass ofy, for grand unification. For the scalar bosdg
made of two constituent fermion states with such extremely

heavy mass, the vawf g = Li f'p(l)dl is extremely close
, "
top.Thereasonistha,consti tuent os s

model elliptic cross section oAz plane withh,/a, > 4 is

1, _
elongated so much to maké = L fp()dl - p with
,
negligible deviation.
a'(Mgyr) = (71 2p)? =1276900216¢ SEIVES as an example

for the validity of Definition 23 atthe heaviest mass of
mass spectrum.

Take electron as another example. As shown in Section 8,

the electron torus model logbcircular cross section 0@z
plane is divided into two halves. The outer half has positive
curvature withp(l) < p; and the inner halfds negative
curvature withp(l) > p . According to (2381b), O is

calculated using the following formulas.
For outer half:

i, : ﬂ-l
1 mNJIbngT‘ l+éa26 y? g a (23343)
a1 @ m ST B
é a
For inner half:
N ; 23.34b)
1 pnx j‘ ib,|€ 262 g (
h= 2(2m+1),=’?‘m[\/1 gazﬁél- 1ane écos(zq)ﬁ dg
Overall average:p = Po * /.. (23.34c)
2

In (23.34), each of the cross section two halves is divided
into2m+1 slices along/-axis and the values gf(y) are
calculated step by step. Then take a summation to get the

average value 0P, and D, . (23.34c) is used for the overall
average ofp . In (2334b) for inner half, the term

ib, [ ai ¢ 2is the variation amplitude in a circle on
2a,—=|d€l- [1-g&-o u
m g ¢cm+ H

the saddleshape surface with radius pf= \ibzlf’d , Which is

originated from (8.12a).
The results of 14ligit numerical calculatiofased on
(23.33)and(2334) for the el

a, =b, =0.5 are listed in the first row of Table 24.5.

ectron

M, of electron are at two ends of the mass spectitum.

is hopeful that Definition 235 is alsovalid for particles
with mass in between.
2. a (M) as a physics running constant is originated

i nfrg tge n}athemgtic runninqjcgnstfﬁlt It serves as an
example to sYuPport Sbé)tﬁeory philosophy. Ultimately,
a valid unified theory should have no more than three
basic physics constants and no other physics inputs. To
convertg-t(Mm) from a physics running constant to a

mathematic one is an important step toward the right
direction.
It confirms that, the prime number 71 originated from
theM-group has maniympacts ordifferent issues.
(23.33) is just one of them, but it is an important one.
Because (233) is a very simple formula, it only has a
prime number 71 and a geometrically originated
mathematic running constapt.
It confirms that, the electron torus model @rect in
terms of its shape, sizes and the characteristic points.
Sine electron serves as the base for other elementary
particles, this confirmation has its significance.

To compare theoretical value af*(M,) =137.0476289:

with 201GPDG data (p.126%*(M,) = 137.03599908¢51) ,

the relative deation of 8.4873 10°° is out of its eror range.

In the formulas of (234), except the summation index
truncation determined by convergence, there is no adjustable
parameter. The index truncatednat 10" is sufficient for

the converge with uncertainty less thb@ . In fact,
(23.34a) and (234b) are checked by taking integrals to
replace the summations, which are agreed to each other with

~107. Back to the electron model and parameters, there is
no adjustable parameter either (for electron, before reduction
number parametsrm=2, n =1, p =1 are uniquely

determined without alternative). Without adjustable
parameter is a good thing for a theory. But it raises a
question: Where does tl@&4873 10 ° relative deviation
come from? One possible cluethst, formulas (23.34a) and
(23.34b) are basedn the torus model; the real model for
electron is trefoil type with three torus as branches. As
shown in Fig. 12.2, a part of torus outer half is in the
combined region, whit may have some deformation.
§23:343) floespt faketinip gepoynt. § may Gnge,
error.

p

3.

As shown on Table 24.5 first row, the calculated value of Table 235: The Calculateda™*(M) for Electron, Z and U,

a*(M,) based on the original, =0.5 andb, =05 is
agreed with the 201BDG datag ! =137,03599908: with a
relativedeviation8.4873 10°°. The agreement is an

important verification in many senses.
1. Definition 235 is verified not only fora-*(m ;) but

also fora-l(Me). The massvi,, of U, and the mass

Copyright © 2013 SciRes.

Bosonswith m=10"*
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Relstrve devistion**

0™

®
8

107

U, boscn 4 6002185

* The results are based on-dgyit calculation, only 8 digits after decimal
point are listed.
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** Relative deviation fora'l(Me) is based on 201BDG data:
a’* =13703599908;; Relative deviation foi"*(M, ) is based on
2010PDG data: a'l(M ,)=127916.

*** The electron orig. data are based an=05, b, =05; the electron
modif. data are based émodification witht = 0.98363423464430z

f, =1.0162329208951-

**xx The data for a'l(M ,)are based om, =1.334061130962,
b, =10.748299405B8049¢t.

It must point out thaformula (2334b) is valid only for
torus model with circulax-z cross section. The inner half
formula for elliptic cross section is complicated. The two
equations (8.13a), (8.13b) with,, a,,b,, a, have two

unknownsa, , b, , which are solved numerically byidr and
error method. A tailor made program for calculatjog is

not available in the meantime. When adequate numerical
method is available, it can be used to calcukat¢M) for

other patrticles as well.
Fortunately, particles with mags> v, =4973:ev/c? have

spindle type tors model, its loof? cross section inner half
does not have negatieeirvature. The problem with (2®b) is
irrelevant. For tese particles, (234) is modified as:

For outer half:

‘bz\ ' (23.35a)
P, = ! a"J l+?§%8 2 dyﬂ
2m+1 m \ b; -
u
For inner half.pl =P, (23.35h)
Overall averagey, _Pothi _ =P, (23.35¢)
2 0

The modified formulas of (235) is used to calculate
a*(M,) for Zboson with massv, =911877554&eV/c?

made of two fermion stateg andv,. The results are listed
in Table 25.4 third row. The calculated value of
a*(M,) =1281406754 is in betweena (M, ) =127916

cited from 2010 PDG (p.126) aral (M) =128957 of

reference [17] from Jegeriehner. It indicates that, the
theoretical valués reasonable, which serves as the third
checkpoint betweeg"*(M_) anda*(M,,)- The results

also serve as an indirect check ¥aboson related data listed
in Table 14.1 and Table 14.2.

Since electron torus model cross section dfter
modification is only slightly deiates from its origal
circular shape, formula (234b) serves as an approx’tion.
It is used along with (23.34a) and (23c) to calculate the
data for electrofrmodified version. Th results are listed in
Table 232 second row. The relative deviation from 2010
PDG data is- 3.4983 10 2 with an opposite sign compared
to the original version relative deviation &f8.4873 10°. It
indicates that, themodification is in the right direction with
overshoot. Since the calculation is basedpproximate
formulas, it is difficult to find the reason for the overshoot

Copyright © 2013 SciRes.
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and to analyze the errors. But a rough estimate is possible.
Because of the overshot, the erroAdfequation andPS
equation used for thlemodification should be less than

- 34983 10°% =3.4983 10°2. Itis less than the estimated

errors g, =6.43 10% and g, =-2383102 given

prewously. For ad hoc equations, to have rehigckpoints

on different bases is important. In fact, these are very
important checkpoints for SQS theory in terms of symmetry
broken and the origin of partidenass both based &-
equation andPSequation. The estimated errors
d,,=6.4310°? and ¢, =-2.383102 are from theM-circle,

down
WhICh is defined based on a specific prime numbers 71. In the
derivation processes, there is no adjustable variable. The
estimate error of less tha314982 10°®, isbased on (23.33)
and (2334) according to electron parameters. As mentioned
previously, there is no adjustment either. The results show
that, despite their ad hoc natuAg-equation andPS
equation yield reasonable results within adequate error range.
It proves that the approach and framework are correct.

In summary, the three sporadic grouls B, Suz provide
i mportant supports for SQS t
factors sequences, , F;, F, give strong support to Prime

Number Postulation. The correlations between F,, F

and them-parameters of particles of three generations not
only enhance their legitimacy but also reveal something
behind scene such as missing prime number factors
correspnding to bosons and boson states, the grand numbers
with different ranks, the hidden meaning of three prime
numbers 71, 47, 23 and the definition for MesphereB-
sphereSsphere etc. These types of information were
discovered by the author after tthérd draft of this paper
completed and this section was added after that.

There are some issues worthwhile to think about. Since
theM-group is the largest finite Lie group, with no group in
that category has | arger si ze
factorized sequences have factors less than 71, the question is:
What is the group or groups corresponding to thebjgre
bang period? It is not just a mathematic issue; its answer
might provide some insights for cosmology and particle
physics like the thee sporadic grouptid. There is a clue in
Table 233 to start withf, o 58642 10?2 of the third periods is

a G=2 grand number, whil&preo 16862 10 Of the prebig-

bang period is & =4 grand number. Further discussions
along thidline will be given in Section 25

Section 24 SQS TheoryBasic Equations

General relativity theory is not compatible with quantum
theory. General relativity theory is deterministic without
uncertinty, whereas quantum theory is stochastic with
uncertainty. This is the main reason for their incompatibleness.
From SQS theory standpoint, introducing uncertainty to
original Einstein equations is the way to make general relative
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theory compatible with quantum theotyturns out as the Definition 25.1: The spaceime variables of poinP are
basic equations of SQS thepwyhich not only reveal some defined as:
new insights for gratation but also serve as the primary basic p(XO(XO);xl(XO),XZ(XO),ﬁ(XO)), (24.5a)

equations for elementary particles and all interactions as well

: . i °=ct =glct=gx° =N, 24.5b
as things on top levels. In essence, SQS theory basic equations T Eg a=gx x ( )
. o N 1 _ 1 (24.5¢)
serve as a new version of unified field theory. g=N-= = = =
To reach the goal takes steps. V1- (vie)?  \1- b

Einseinfield equations in different terms are shown as  Explanation: The p(p) assigned to gauge tensors represents

follows. . _ uncertainty. Thep(p) in denominator of (24.3b) is to
The original with stresenergy term: satisfy rule (24.3c). So (23b) is not a separate

R, - lgab 8,0G_|_ g (24.1a) assumpion. As shown in definition (28), all four
spacetime variablese(x°), xi(x°), x2(x°), x3(x°) are

The original W|thout stresenergy term for vacuum:

1 (24.1b) functions of intrinsic timer = x°/c. b and garethe
Ra - EgabR: 0 ) standard parameters of special relativity.is
With stressenergy and cosmological terms: convgrting factor. _
1 G oac According to Postulation 24.1, the parameters ofAR4
R~ 5 0aR* Qarl == Ty’ (24¢) are redefined asy(p; p)
In which, G, g,,, R,,» R, L, ¢, T,, are Newtonian R(G) —GabRab(G) (24.6a)
gravitational constant, gauge tensor, Ricci tensor, Ricci scalarg,(G)=R:,(G) =1,G,(G) - 1,G.(G) +Gjh G)- GL(G)G,(G) ,
cosmological constanspeed of light in vacuunsfress ! Gah WGy G, Gy (24.6b)
energy tensor, respectively. B 2G ?& e i ux o 8+ G(G)GL(0)- GlOIG)
The paraneters of Einstein equations (2} are: c s abcd=0123. (24.6c)
= =g® (24.2a) QC(G):G“%(GF— Coc 1 £Cu _ KOnQ
R=R(9) = 9"R,,(9)" 2 o ¢ e 2
Rab Ruo(9) = Ri(9) = K. Gi(9) - M,Gi(9) + G(9)Gi(9) - Gl(9)Gin(9) I'n whi Gh,i nt hpparient hesrsgs i ndi c
1 WAl |, W0 MG u e 8 redefined according to (23).
27 B’ TSI 8+q“(g)q°(g) OG0 In the vacuum, there is no additiomalergy besides
(24.2b) vacuum energy. Based oniginal Einstein equations (2kb)
ad g for vacuum vithout the stresgnergy tensort , =g, and
G.= GU() = 0" Gle) = & A% 4 My 1R 2.D,0,A=0123- ay IT,, =0

2 g’ ¢t s according to Postulation 24 Einstein equations are

L redefined as:
I n whi goh,i nt hpearfie ntgh eesvingasi ndi cates

(24.2¢)

1 —0- (24.7a)
G)- ZG,R(G)=0
variables. N Ru(©) 2 “ ©) _ .
Postulation 241: For a collection of Gaussian spheres each Auxiliary equation is to determine geodesic Iengklp;pi)
centered at a vertex poipt in space with faceenered for p(p.p).
structure, gauge tensog,, gab at pointp are d2x® bq 9 dx® dx° -o» PtOP. (24.7b)
redefined as: Lo ds ds _ _
_ P (24.33 Substituting paramets 0f(24.6) into equations (24a),
= P(P) - the derivation process is giventire Part A ofAppendix 6.
gw=19" (24.39 According to the derivative process in PArof
p(P) Appendixes 6,te redefined Einstein eqtions (24.7a) are
G,G™=g,0"=d" - (24.39 presented as follows
The p(P) at pointp is defined as: R, - lgabR:gng, (24.83)
S12(PR)/ L2 _pL?(P,R) ) ) ) ) -
p(P)=A p(PP)=de Eiaml e © (24.%0) The emerging paxn right side of (25.84d} defined as
i i i $ e$ 1 $p (24.8h
__L(PR) Ea = 7] - =0, R\' .
aERy=e” b (24.) Th= T 50
. L L Auxiliary equatlonsd X & dx _ Ptop. (24.8c)
P (i) = '(P;:Pi) S /é'l e (24.4¢) *Ge ds ds 0 '
p(P) ¢ Explanation: The Ieft S|de of (24.8a) is the kinematic part,
a pi =8 PR -5 &7 [ /a e B 1" (24.4d) which is the same and has the same contains as
copP) _ Einstein field equation (24.1b). The right side of
L,(P;p) isthegeodesic length connectmg poiRt and (24.8a) is the emerging part, which is generated by
point P . derivative process for thgpy factorattached to
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gauge tensors. The emerging terﬁi§ and 1 19.R
are originated from termg_ and 1g.R in the

kinematic part, respectivelAs shown in PafA of
Appendix 6 thekinematic part is deterministighile
the emerging part attached to probabilitystochastic.
Equations (28a) are hybrid stochastic differential
equations. The mixed deterministic and stochastic
nature has important physics implications, which will
beexplained later.

According to (A6.6), lte contain®f & ,and ig bR for
the emerging part are given as foIIows.

24.93)
zgah zgabg Rcd ( )
B -l G WP s UMW P Wy WP My WP WL DU,

* Li.%pg“i et p T L e p ¢ T p o T e p T e pRe?
By M P DM M P MOw s WP MO BLP o ow KL POWY,
?pg“"?‘ux“uxa p T e T e Qb e T e @b e T Ged b e 8
A B U WP MO ML P M BL P WL POV
égpg,bepxbwd p 0@ e e db T b ey A b e 8

& .M WP s LML ML P MO s ML P MO ML P 5 WL p®vy,
- D gy L e N RN - L g
?pga p e p P e e p e & e e 3 e p 28 e p% I3
& og€, A R ALY g g P g g% PR g =023

L ¢ W, ¢ p ¢ op N
(24.9b)

According to (244c), all ratiosp, / p in (24.9) areunitary
weightedprobability:
P.()=p/p=e

P I ) 2

-p(Li/Lp)?
a.ep(l 9)7
i

(24.1%)

a,p.0)=&ap/p=1- (24.10)
SQS theory basic equations have three versions. One is
for gravity, the other is for electromagnetic force, and the
primary basic equatiofor all interactions and elementary
particles as well as things on top levels.
Step-1: SQS theory basic equations for gravity
It starts from equation (24a8

Ry - %gabszab‘
The emerging pann right side of (25.8|)s:
7L, @%Ra fgab n 8 T Guk
In which, G is the Newtonian gravitational constantéband

L are the stresenergy tensor and cosmological constant
respectively, which argenerated fronderivatives ofp(p)

(24.89)

(24.19)

attached to redefined guarge tengor

The question is: How to define tfig, and L from the
contains of the emerging pa, ? SinceT,,
L is a scalar, the natural way to defilig and L is:

T _gzc

abi

is a tensor and

(24.12a)

L= zgzﬁ, (24.12h
The contains o, and R in T,, andL are given by (24.9a

Copyright © 2013 SciRes.
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According to(24.10) (24.11pand (24.12)equation
(24.83 are presented as:

R - %gabR = ées%?-rab

Auxiliary equations are to determine geodesic lengths

L =L(PPR )fOI‘ p(PR):

d2x dx® dx°

ds? Y8 ds ds

It is important to point out thain terms of spacéme
variables equation (24.13a) are inconsistent. On its right side
the spacdime variables arg°(x°), x'(x°), x*(x°), x*(x°)
defined by (24.5) and the derivative process carried out
accordingly, on its left side the spati@e variables are not.

The inconsistece will be dialed later in this section.

To check the validity of redefineghjuation (24.18is to
convert into the form
equations. The way to do so is to take the aveoége
variables in equations (2413 he average poess irons out
irrelevant microscopic details and retains their macroscopic
contributions for comparison.

The redefineakquations (24.18 after average are
presented asvo equivalent forms

) gabLg (24.13a)

_o P lOP. (24.130)

Ro 5 0uR = 7w (24.143
R,- 1g,R=CT , (24.14h
R 29 pR= SC gabLH

The average process is taken on the eIeme@bofﬁ ,
I E as shown follows:

Rab:Rabgab gib% u gab Qr (241&)
& e e 0
ﬁ:R%ﬁg M., 100, § (24.15b)
g 1 Jab? uxe ’uxeuxf fo)
-_, 4 ERTIRNTI: ) ~ 24.15¢
[ =La,).0% 0, 2 [ e KL o
& e e e 0
Tb:Tb%) (I) gab g ) ugab E E UZL, \79 (2415d)
voTE e i 0
g e b )Pl e i L OB (24.15€)
e BT ST T T

The average process is taken on individual partiélss.
show in Section 22 and Secti@B, thethree generations of
elementary particles are represented by the activities in a
sphere with radiug =3, . However, to cover all particles in

the universe under some extreme conditions such as the center

of a star etc. The average area should be extended to a sphere
with radiusy =711 ,and volumey =4 3 =y31(71|_P)3.The

temporal average procesisould be taken in the range of

° pt=°(71,) correspondingo ° Dx° =° (7ZICLP). The
average value is assigned to the center vertex of the
sphereForall spheres centered at every vertexes, these
spheres haviargeoverlapped areas, the average process
must avoid redundancy, which means a particle only
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countedonce n a sphere cent er e derivatites andlsesondoalar derivatiiesevdhsespecetan t e r
vertex The average valuis assigned to the center vertax different variables are odd functions. For integral over
the spherewhich makes the spatiene becomg discrete with Symmetrical range in symmetrical spdtee, after average
discrete variable{xl X2, % X_o)_ process only even functions retain and all odd functions equal
R A to zero:
: — b
.15e)the p (i) is the weighted probability for theterm.

. .pW(I) . . g p y gablef :gablef(xilyj1zk;xlo):0' ea f ! (2411))
will be explained later in this section, a particle has many ~ s 21T
different states corresponding to interactitmether particles Lire = Pe(%, Y}, 2 %) =0, (24.1%)
with occurrence probability, (). Accarding to (24.4d), the Liver =Lie (%, Y,,2:%) =01 €, f. (24.11)
weighted probability is unitary'a- p, (i) =1 The average According (24.15), (24.16), (24.},7after aerage process,

[ equations (24.1a) are presented as:
process regarding, (i) is to carry out the summation over all 1 _8uG (24.19
. W . Ra - 7gabR+gab _TTab' '
i-terms.After the average processregardingp, (i) completed, . R
all these emerging terniecome deterministic without Cosmological term'gabL =g2§% %Rg ' (24.1%)
probabilityinvolved. 86 $
The average procetsr the variables and terms in (24)15 ~ Stressenergy term.TTab =R, (24.1%)
are given aifollows. Emerging part $g G, 1 - (24.12)
_ 1 " N gzgi —4ab*ganL
% = 550y P P00 ¥, 2X)] = 9uu%, v, 250 ¥ %, (24.16a) 3 2
X-DE v The Auxiliary equat|ons(24.13b) are no longer needed,

PR o ab ab vy aab because the probabilities are averaged out.

9 " J,‘ixovr"”{g bzt =000, 200 ¥ o , (24.16b) The fb arfparametersimeguatmii24.19 is

omitted for simplicity. It is important to notice that, the

b — 1 ab . . . . . . .
L:f(i pveyl rﬂ*rﬂ\@% = Gane(%. Y1200 Y Gawe, (24.169 differential derivatives in (24.13a) become differences in

Foo 1 T oubiy ) ) (24.18) evaluated at discrete cubic vertegeparated by
oravy r;dx Vnd e U= G (609 2 ) Y G (24.169 Planck length

04D As shown in formulas (24.)9the emerging termeAETab

1T = 1 -0 )| = .0 V/
plaP vy . godxorfj"[l“ vz =00y, 200 ¥ L (24169  andg, containg factor. It makes speedg,,(a=123) in
W, _ 1 rplxonjv L (x, y, X ) L0950 Y L, (24,16 the emerging terms superluminal, which is not acceptable for

e 2DV oy X ' ' macroscopic equationBoth sides of equations (24 )1&e
divided by 7 = N2 = (/1o 1LY factor. As results, thge factors

" in emerging part responsible for superluminal spsed
_ o owe . canceledutand the separation between discrete gairit
vV, = ——— dxonj\/{v (xyzxo)]zv(x Y,z X)) Y v : . :

2 7 5DV g al™ & ali Yjr fo a, (24.16h difference equations (25.18hanges accordingfyom

5 (24.16i) Planck length. to Compton lengtty . In fact, this is a

= Rul%.v,25X) ¥ R, second average process and a transition. The second average

_ 1 ‘ON epL(xyzx)
f_ZD([)\/ rfj)(“njﬂ T L'l =Ly (% ylsz1)Y Ll/ef (2416g

% V€

a 2
D al Hgab7 HL|
R0, e [ M K

¢

i e “o” : . :

T R (24.16) process is taken in a cube with edgess L3 L. centered at
REY™, 0, uxa:’l“’uxe’ o Vag= R(>ﬁ,yJ Zi¢)V R each cubic vertex separated by a distance from neighboring

§ o T cubic vertexes. Then it takes the summatiball relevant
fé‘gﬁ'gﬁb’ W = MLy WL Vo= (x.y,. z:x)Y L (24.16K)  parameters assigned to the center vertex after the first

- S LS S D a average process over all vertexes in a cube divided by the
_& T , 24.16]) cube volumeL:. The transition is to convert the Planck scale
oo™ Gt MW [ W LG 0=, To(%, . 200) Y T, ( ) ¢ ding C ey

2 e e xepx 0 parameters to corresponding Compton spalameters
B S v o TR TR (24.16m) according to the converting rules given in Section 4. For
Eabg *, Oap Wzb,h,we,wewf Vo 8= E. (x Y% >q) instance,|_C =NL,» to =Nt,» m;, =m, /N, E. =E, /N-

Definition 24.1: SQS theory macroscopic basic equations
for gravity are defined as the followindjfference
equationswith parameters evaluated at cubic vertexes
separated bfompton scale| _ =4 = NL,and

Space with faceentered lattice structure is symmetrical
with respect to® x*, ° x2, ° x® and° x° =°ct axes. In the
symmetrical spacéme, integral of odd function over
symmetrical range equals to zero by cancelation. Notice that,
0.,» 9°°, L, and their second order derivatives with respect e =¢» = Nt

to the same variable are even functions; thest érder
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Ra A gabR+ gab 8;?Tab (2420)
Cosmologlcal termy | - Qaﬁ’ (24.21a)
8 $ .
Stressenergy term.L? T, =R, (242b) 3
Emerging part:*EJ?ah _ %b iﬁabg %Tab- e (24.2%)

The Auxiliary equationsare no longer needed,
Explanation: Basic equations (220) are conveed from
equations (24.3a) with two main differences: (1) Speeds

in theemerging part are nesuperluminal, becausg?
factorsin the emerging padre canceled out; (2) Th¢
factor in denominator of the kinematic p®¢, - 1g,.R
elongates the separation for each direction by a factor of

g=N=L./L,. All parameters in equations (24) are 4.

evaluated atubic vertexes separated ®pmpton scale:
L. = NL,» t. = Nt, . Notice that, the bar on emerging
termsg -8 . %ﬁaﬁ’ of (24.19¢) indicating they are the
averaged valuefsom two average process. This process
should be carried out for all particles involved. The
converting process is taken after the average process is
completed, which converts the averaged parameters for
each patrticle involved from Planck scale to Compton
scale. he converting process is also applied to the
kinematic part. Converting process is required by
separationds scale change f
scale. After the convertingrocess, equations (240) are
in the microscopic sense comparataé=insteinequations
(24.1c¢).

Thefeatures of basic equations (2@) for gravity are
as follows.

1. Asresults of average processes, the details of microscopic
effects are ironed out and their macroscopic contributions
are assigned teachcubic vertex separated Bompton
length | _ = nL,and Compton time_ = _/c=Nt,-
Differential equations (24.1%&) become difference
equations (2420) with the merit of no singularity.

2. As discussed in Section 21, particles gain mass via
breaking space symmetrly.o r
mat t e r -time ispgrfact sgmmetryiccording to
(24.17) all odd tems in equations (220), are canceled
out by averagand only eva terms remainAccording to
(24.17a) and (24.10), in the kinematic part of eqtions

(24.20) only H'0a (ab,e=0123) related erms remain.
ey (08 =01.2

According to (24.17c), and (2470, in the emgging part
of equations (24.2@)o term in the part 0@1% - é:ac]

b,

remain, and only WL, (e=0123) related terms

eee7

remain. The contents of cosmological tegm  and
stressenergy termgpG/c*)T,, in equations (220) are
significantly reduced. The remained terms still have

Copyright © 2013 SciRes.

nonzero values contributed by the even terms, which
represent vacuum fltigations.In essence, vacuum is
matter with energy, there is no such thing as absolute
void.

For the real world with matteraround, as shown in
Section 21 elementary particles obtain mass by breaking
symmetry. As a result, space syetny is broken. In
equations (240), the kinematic parR , - 1g,,R along

with the cosmological terng, | and stresgnergy terms
(80G/cHT,, have their fullbrown contents, which serve

the function a®riginal Einstein equations (2Kk). In
essence, brokespacesymmetry provides mass for
particles, which in return serves as the mechanism for
spacetime curvature and the origin of gravity. It

shows the consistency of the theory.

Basic difference equations (24)24re evaluated as discrete
cubic vertex with Compton scale separations. It has
important physics implications. For instance, hydrogen
atom has a proton as its nucleon. The Compton length of
proton is Le =h/(M o0 0) =1.32 10 *m. Heavier atoms

have even shorter Compton length. It shelwed, according
to equations (220), gravity has sufficiently fine resolution
at atomic scale. More importantly, the Comptaibe
serves as a shield to isolate the effect of microscopic mass.
Otherwise, without the shielding effect, everything will be
crushed by tremendous gravitational force produced by

n S S w t
Elc!))n@aionﬁfor af[f?aréélgce equauons (Zoya%d tf? © FnB fof
consistency of the theory.

5. As shown in (2413a), the cosmological terrg | = |1 g, &|

containsg? factor which is eliminated in the cosmological

termg, L =1g bR of macroscopic basic equations (24.20).

It provides a way to dealing with the annoying dark energy
problem. The one hundred twenty some orders of magnitude
tremendous difference between theoretical value and
observed data is a typical hierarchy problem. From SQS
theory viewpoint, the way to dealingth such hierarchy
problem is to apply appropriate converting factor. One is
readily available. According (5.5), the converting factor for

vacuum wi tho yhoodits dalelengt is:

/ 1 (24.22)

N Lo 1- (v/c)? g
For orders of magnituaestimation, cosmic Microwave
Background Radiation (MBR) frequency spectrum center
wavelength/ ; =1.083 10°m is used to calculate the value

of converting factorN . MBR photons are cosmically
originated and their effects are elongated to cosmic scale by
space gpansion As shown in Section 2%o consider their
contribution should take long path wavelength to replace
short wavelength. Based on cosmic MBR photons with
/,=1.08% 10*m and long path wavelength =N/, =/2/L,,

the ratio of cosmological terniis microscopic equations
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(24.13) and cosmilogical £rm in macroscopic equations energy repreented by cosmological term does exist
(24.20) is: evidenced by accelerating expansion of the universe.
R:a 08 4, g L oo 1" (24.23 The stresenergy tensoof (24.21c) can beexpressed as
&8 &0 J- o mae (24.26)
T o EMa 2 2 U
The ratio of theoretical mass density versus observed data "lba
is: In (24.26), the dimensionless functiox_, is defined as:
R - Planck =32713 1012 (2424 Y = CzLi $ = - CzLi (3;'$ R 1_ $ﬂ (24ZD
robserbed Xab Vavh [Eab abL] 7\7 gEab Zgab H
In which, r__ . =M /L3 =3.239 10°'kg/m® is Planck Substituting  _ 2z°L; given by (2.1a) intot,, of (24.29
density, r_, . .,=9.9310%kg/m® is observed cosmic yields: h
mass density. Notice that, there is a subtle difference o 2)7 V.9, 8 he' v, 0 he'  &v, 0 . (2429
between gravity and electromagnetic force with the factor "= G s Py 160°C° & %T: e = 1607C, %Ta 8%a
al4p?® shown in (4.19). Dark energy iislatedto gravity, b, AVY, 0. _ m.c? AVY,0 m, AV.Y, 0.
while photon is generated by electromagnetic force. T16p%c7 ¢ |_3 8Xa“ 1@0202£L3 8Xa“ gL o
Taking th|shfacct)or into acca, the theo'retlcal value of In WhICh, t.=L,/c:f, -1/tp,mp :marethe
(24.23 with & © 1/137.036. becomes: Planck time, Planck frequency, Planck masspectively.
Ra a o gefg aa ; 3685 162 (2425) According to the converting rule in Section 4, from
cap®+ &?_p 9c4p*+ Planck scale converting to the Compton sc@lg: Y m and
Compare toR = 3.2713 10'* of (24.29, the theoretical L, Y /., (24.28 is transformed as
result of (24.2%5has a relative deviation 42.6%. Other _m A79,0; 8u.%,80 _ X, g8 - (24.2p
estimations on differentasis will be given in Section 25 Tan = 160° &1 ¢ v ¥ 1@0257r38 e 160
with similar results R =32713 10" is the largest grand | which, m, L and/C are par t icleds reg
number in physics and cosmology and the most Planck length, and Compton wavelength, respectively.
annoying hierarchy problem. It can be reduced to 12.6% Expressr,, of (24.29 in 43 4 matrix form:
relative discrepancy by a theory natdeed for such an W mh g
purpose. There must be something in it. eToo Ty Too Toso N N
6. It seems a surprise that g&d with Einstein equations T.1, T.U ¢ €% Tioomh B
. : ab - ab é 10 11 12 13— _Nab e/c 13 13 2
(24.1b) for vacuum without stressnergy term ash [T] [ 1= 1607 €T,y T, T, Tl 1gp? g man W
ended with basic equations (28) having stresgnergy er B T“ g iy
term automatically showed up fromotaum. After €0 all & 1 1 nu
thought_ _it over, it is really no surprise. By introducing (24.30
probability, the stresenergy term generated by Themacroscopic gravity equation (24) is difference
expected. Einstein reportedly saiilhe left side of my Dy (24.31)
equation is marble whilethei ght si de i s st raw Now le- ’
both sides of basic equations (2@) are marbles. Letos look at sofhmseethe ment s
Einstein in heaven should be happy to hear the news.  physicsmeaning
7. Stated with Einstein equations (24b) for vacuum The (0,0) element of matriqT] is:
without cosmological term and ended with basic équa m m (24.32)

(OO)_T: == =ln
/2 DxDyDz DV

(24.20) having cemological term automatically showed

up from vacuum. The reason is the same as that for the In which 7 _is the mass density.
stressenergy term. After the discovery of cosmic ] )
expansion, regarding his adth cosmological constart | The off diagonal element®, a) and (a,0) of matrix [1] is:
Einstein said: #fAlt washa he )g(disnlva _bmvander, jan1,2/3y24.83) f e.
authors of reference [20] <co e t/FyDQ@zmﬂIMnt’ed AA grea
mistakeL was indeedl inot least because, had Einstein |n which r ,.is the density ofiemomentund @ -directon

stuck by his original equation, he could have claimed the

expansion of the universe as the most triumphant component.

prediction of his theory of graviy . ¢ Now, Ei ns {1 Rejdigggnal elggegty of matrix [1] is the stress

triumphant prediction looks even more profound. force f perpendicular to the-z surfaceps ,:
Cosmological ternshowed up in basic equations (29 = 2 meZ  mP ma _ . (24.39
but not by adebn. It is generated naturally from stochastic =~ (1) = /ic “DyDz DxdyDz Dybz | DS, Dsy

movement of vacuons in vacuum. More importantly, dark

Copyright © 2013 SciRes. JMP
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The off diagonal elemen{1,2) of matrix [1] is the
stress force along thedirection onx-z surfaceps .

0= = o - e ST A L (2429
/3 DxDyDz DxDyDz DxDz DS, DS,
Letos di scuss the meani

1. According to 24.32) through (24.35the matrix[t] fits

the stresenergytensor well.
2. The value of dimensionless number factprsg2) is

less than 1 , which is multiplied to corresponding
elements ofT] serving as the purpose of converting

speeds product,V, from the microscopic Planck scale
into the macroscopic scale.

The above derivations and results are rough estimations.

The accurate ones will be available after the solutioniseof

microscopidhasic equatiofior gravity (24.20 is obtained.
Basic equations (220) are valid for gravity as one of two

long range forces. The other one is electromagnetic force.

SQS theory macroscopic basic equations also have a version
from

for electromagnetic force. et 6 s st ar t
for gravity (24.20) and take stepsdonvert to the basic
equations foelectromagnetic force.

As the fir s tthe sosmlogical temg 10 s

in (24.20) from left to right to build the basic equation of
electromagnetic force.

8pG el g 7]
Ry~ = 9uR=— T - L =8pG-2ab. Fab | T
gab c Teo™ Gay &c* 80G 4

Accordlng to (4.19)the ratio of static electrical force
and gravitational force iS'

(24.36

fe 2, (24.37)
== :7 N .
REIG f 4,0
Multiplying g = _2 2 to both sides of equations (24)36
E/G 2
yields:
a a *_ eTa O, 2. (24.38)
ga Ro &pG b_ Zab O
94,0 OBQ“ ® g = 8pG i
According to (A4.1), (2Q0), (4.15), = zphc, N=Me,
Zeohc 6= M
the right side of equations (24.88ecomes:
4da ,a 6, g, @ €&, g, 0
294 N &lﬁ,ab_ - 2_ € Z€lap . Gan-
94/72 g 4 B0 MgEs 4 63 (24.39
dq Hqg
—TEM Y 2 .
M 2 ab %%8 ab

In (24.39, the factore? /M ? is split to two factorgy, /M, and

a,/M, for two charged particles with electrical charge
massM, and chargey, massM,, respectively. The

equivalence of stressnergy tensor for electromagneti€\()
force is defined as:
em _ 2Ty Gal _ ¢t e 1_ $’5 c* (24 40

* et we pwbe 2%y §3E'°‘

Copyright © 2013 SciRes.
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On left side ofquations (24.38the multiplied factor
5422 nz8 is absorbed by the kinematic pa{t - 1 R- The
c +
factor N? shrinks the Compton scale separation= NL,, ,

t. & Nt, bagkdogthe Plangkseale, e 1g. /N, t, =t /N.
According to (234), the factora _ 1 elongates the
4p% 713 71
shrunk separation from Planck scale to GUT scale:
Lour =7INLy tour = Loyr lc= . (24.41)

Inwhich | =7u,and ¢ =71, aretheGUT scalelength

and time respectively

Definition 24.2: SQS theory macroscopic basic equations for
electromagnetic forcare defined as the following
difference equationswith parameters evaluated at
cubic vertexes separated by GUT scale, =71,

tour = 715
Rab - 1 gabR = &&Tai’w ’
the basi. efuBations .
Explanation: Left su&e of (2614.4)26}3 the kinematic part
representing charged particles movements. Right side is
the dynamic part serving as electromagnetic driving

GUT

(24.42)

force for charged particles mements similar to the
function of stessenergy term in equations (24) for
gravitational forceSimilar tothe converting process for
equations (2420), the parameters of equations (24.42
aresubject toa converting procesfsom the Planck
scale to th&sUT scalel, Y L, =71, and
tp \ tour = 7 1p-
The basic equations (22) for electromagnetic force
have following features.
1. Spatial and temporal sepaimts of difference equations
(2442) at GUT scale_ =71, toyr = Lgyr /C=71, are

originated from the dynamic part converted from gravity
to electromagnetic force. As shown in Section 15,
Le,r =71L, is the length scale for electromagnetic force

unified with gravity. For distance longer than =7a .

electromagnetic force separated from gravitgdmees an
independent force. It shows that, the adjustment of
separation is valid and the theory is consistent.

2. The factorN? = g? responsible for superluminal speed in

the emergig part of equations (2U8) is expelled to

build the basic equations (24)20r gravitational force.

As a result, the separations of difference equations were
elongated from Planck scale to Compton scale for
gravity. Then the facton? = ¢ is taken back along with

the factor @ __ 1
4p? 71371
(25.42 for electromagnetiforce. As a result, the
separation of difference equations is shrunk batkeo
Planck scale then elongatedibe GUT scale. These

to build the basic equations
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processes are mathematically consistent and physically merged into one ak; = 71L,. In the microscopic Regien
make sense. - _ Th ifiad f 2] stars t
3. The correlation between two versionswdicroscopic | <Laur =71L,, The unified forcd 1, /m?] stars to

basc equations (220) and (2442) serves as a support saturatewhen it passes its peak then starts to decréase
of the concept: Gravitational force and electromagnetic | = x.L, =0.29987156230264% .., [f./m?|=0 - In the sub

force as two long range forces are two sides of the sameregiong¢ | < % Lo, [f /M2]<o , gravity is converted from
coin. The microscopic effects of weak force and strong °
force as two short range forces axeraged out and their
macroscopic contributions are included in cosmological region is according to data listed in Table 3.1 based

attractive to repulsive. The profile pf /mz] in this sub

term g, L and stresgnergy term8pGT,, of equations dimensionals-equation withp(x) as a running constant.

(24.20 or the & % T termof equations (24.421t As shown in Fig.24L, at the vicinity off =L, =71,

shows the richr:esfs and rigorousness of the theory and| =/, the two intersections of straight line and curves
4. The distintive feature of equations (24 Y the mass are slightly rounded by variation of the running constant

factorM,M, in denominator of the dynamic part at right. @(M) as mentioned in Section 4.

Actually the same mass factor also appeared in the Fig. 241 reveals important physics implications:

dynami ¢ ngnnatdr 6f squatians (24.pebr 1. The tremendous difference betweﬁQ,Mez‘ and[t_/u?]

gravity, but it cancels out by the mass factor in
nominator according to principle of initial mass equal to _ _ _
gravitational mass. Therefore, a fair comparison of the 2. The ‘ fE/Mj‘ =consi in regionll plays a pivotal rule for

effects for electrical forcef, and gravitational forcef, the unification of electromagnetic force amayjtational
should bef_/M,M, versusf_ /MM, . force at GUT scale.

Take the electromagnetic force between a pair of electron3: Nowwe understand the physics meanfor difference
asanexampl e to show the two | ong equa&'ﬂn%@@o)wf}%p@@t'@n ohGogpton length

= const in regiontl.

varying with distancé. In (24.42, let M,M, =M? and scaleL.. When | 2 L , the mass of the two objects
=¢”. As shown in Fig. 4.1 and discussed in Section 16, involved becomes constanthish put the basic
%% =€ ) wh in g ) I u ! ! equations (220) on the same base to compavith
the converting factoN, as a function of distanck has two Ei n sstequatiorss (24c). The average process is for
types of variation profiles in two regions. macroscopic comparison pase. The redefined
Regionil: equation (2420) for gravity are universally applicable
M, _ Jforl2/ 24 4% for all three regiond, Il, and IlI.
N = M. const e ( ) 4. Gravity and electromagnetic force are indeed two sides

e

Regionl!: of the sameoin, but gravity is the dominate side.

Me _\ (. for Loy =71, <1</

N.() =
O M.() LGUT

<N,’

(24.43)
In Regionll, the average length scafer thediscrete
variables ofdifferenceequations (2420) is changing witH.

Fig. 241 shows the profiles dfi,/m2] and|f. /m?

versed in broad regions.

In the macroscopic Regien| 2 / both‘fE / Mez‘ and

eC’
[fG/Ms] are proportional tol/1? with tremendous
strengths raticPfE‘/ fo =NZa/4p® ~10" as expected

according to general relativity and Newtonian gravity
equation. In the transitional Regith | =71, <l </,

electron mass squang ? is proportional tol/ | 2. static

. . . )
electrical force\ fE‘ is also proportional ta/1%. As a result, Fig. 241: The profiles ofs_su] and‘fE / M:‘ versus| in broad

|fe /M| becomes constant, while_ /m?] keeps its1/1? regions. (Scales are not in proportion.)

variation profile. At GUT length scale, electromagnetic force The profileshown in Fig.24l are informative. It supports
is unified into gravitational force as shown by two profiles  the basic differace equations (24.20) and (24)4d

Copyright © 2013 SciRes. JMP
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corresponding separationsé
maaoscopic Region |, equations (248) are equivalentat
Einsteinos.lckasaxpectedons ( 24
Conclusion 241: SQS theory macroscopic basic equations
with two versions are derived fromdefined Einstein
equations (24.11by average, which focus on the big
picture for two long range forces. The versioithw
basic equations (220) for gravitational force is
equivalent to Einstein equations (44) with two main
differences: (1) Thetressenergy termandthe
cosmological term are naturally generated from
stodhastic vacuum; (2) Equations (20) are difference
equations with Compton scale separation, which have
the merits of shielding effect and no singularity. The
version for electrmagnetic fore is difference equations
(24.42 with GUT scale sepation having the merit of
no singularity. The right side of (24 A2erves athe
dynanic part. The left side of (242) serves athe
kinematic part, which is virtuallyhe same as kineniat
part of (2420) with different scale separations. The
separationsd adjustments
consistent. It is conceivable that, the solutions of these
two sets of macroscopic basic equations will contribute
to cosmology and black hole physiwith the advantage
of no singularity.

After the macroscopic basic equations establishment
completed, the next goal is to look for SQS theory
microscopic basic equations representing elementary
particles and interactions.

It starts from equations (). Accordingto Postulation
24.1, the emerging paidt the right sidef equations (248) is
converted to spaetime variables(x%), x'(x?), x2(x°), x*(x°)

as functions of intrinsic temporal variabi€ =c¢ , while the

kinematic parbf the left sidds not converted. The difference
in spacetime variablesnakes two parts of equations (2%
imbalanced. For the macroscopic basic diffieeeequations
(24.20) and (25.42), the imbalance is rebalanced by proper
adjustments of separationades. Microscoi equations (28)

are differential equations, which have no separation to adjust.
Other measure must be taken to rebalance the kinematic part

and the emerging part. The logical way is to convert space
time variables ofhekinematic part the same way as the

emerging part. It puts the two parts on the same footing. The

derivation process is given in Patof Appendix 6.
According to (A6.10, the redefined Einstein equations
(24.8) are presented as:

Ry - % g.,R=Ey’ (24'446')
Emerging ternin (25.56a) is
$ 2% 1 $
E,= ngab = gzgRab = Gab E (24'443)

Auxiliary equations are to determine geodesic lengths
L =L(P;R) for p(PR):
d?x® dx’ dx*

aX e Xy, PtopR.
ds’ ds ds

(24.449
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a dAccording nogA6.9)sthe kinematis ga of 4afhbsa t
the following contents:

29.R=3 U9 Ry (24.4%)
él wép Yab VVd + u gnd VeVay o hae VoVa g va (24453)

Ry = @2 W( ) - (50 )pxbpx(c)pxpx(c

+glaiG- @qh]

G = 97;92 i (Vo) + s (Vo) O (Ve abicd =0123: (24.4%)

In which, theg? factors are included and no probability

attached.
According to (A6.11), the speed product matrix in
kinematic part of equations (24ta) is:
él V3| ?
T ean V1wV1| ViV V1|V3| .
[V] [V] gze 2\ V2|V1\ V2|v2 V2|V:!\ﬂ '

vll VZ i

(24.46)
1,2,3i

eV3,| VoV VaiVoi VaiV3i

In which, the,? factors are included and no probability

attached.
Theemerging terms of equations (24a) are the same of
4.9p in which, thely? factots are included. The weigil

Probavilly p )= p /p=ewme Al /L3)18 et A1) STVES

as the weigladfactor for parameters W|th subscrigs
mentioned previously.
According to (A6.7, the speed product matrix ofth
emerging part in equations (24a) is:
el

] =p] = Qze“

2 i

ev3,| VS‘ i Vl,l

In which, theg? factor is includedThe reason for the speed

V1,| V2,| v3| ?

(24.47)

Vl,i Vl,i
V2,i Vl,i

Vl,iVZ,i
VZ,\VZ

u
Vllvalu i

2
V¥ U =123@

VS‘\VZ,i V3 |V3| u

products matriXy ¢ and its elements having subscript
because their value dependsidnom theweighing
probabilityp ()= p / p=exp( o7 1L3)/ & expt Al 1L5):

Definition 25.3: SQS theory primary basic equationsare

defined as:
R - %gabR: E.,’ (24.4&)
Emerging part:
E, =L, = gzg?éab 1 gab$§ (24.4%)

Auxiliary equations areeededo determine geodesic lengths

L =|-i(P'P) for p = p/(P;R)-
d?x dx® dx°

24.49

ds’ tGes ds ds ( )

Explanation: The primary basic equations (24)48clude
ten independent differential equations for ten
independent variableg,, = g,.,(a,b=0123). The

contents of kinematic par, - 1 g, R and emerging
part E,, are given by (24.45) and (B}, respectively.
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Einsteinds gener al
covariance principle and the equivalence principle.
Acceleration is equivalent to gravitation and both are
represented by spatiene curvature. SQS thepprimary
basic equations (24.4&rebasd on Einstein equations
(24.1b) along with two principles of general relativity.
According to Theorem 18.1, Lemma 18.1 and Lemma 18.2,
vacuons movement is restricted wdimensional discrete
trajectories. Along a traject
movemet are represented by spaa®e curvature in terms
of gaugetensorsGeneral relativity is background
independent, which is suitable for different coordinate
systems.

Fora given discrete trajectory, tkacuons with
superluminal speed mewalonga 1-dimensionaklosed
trajectory For thel-dimensionaklosedtrajectory one

spatialvariablex3al ong trajectoryds |

and temporal variable® are selected as the effective
variablesfor the selectedoordinate system. The speed
productmatrix (24.46 for thekinematic parend the speed
product matrix(24.47 for theemerging dynamic pait the
selected coordinate system both m@uced as
& 0 0 vg
go 00 05 :
0 0 0 oOu
& 0 0 vy

According to (2450), the contents of kinematic part and the
dynamic parbf primary basic equations (248) are
significantly reduced. The originalitendependent equations
of (24.48) for 10 independent variableg, =g,_,(a,b=0123),

are reduced to 3 independent equations for three independent
variables,g,, = g,,,(a,b=0,3). The reduction significantly

simplifies primary basic equations (28) and the solutions.
The features of the primahasic equations (24.%8re as
follows.
1. The primary basic agtions (2484 are hybrid
stochastic differential equations. The kinematic part
R, - 1 9,,R With no probability attached is deterministic,

while the emerging part_, as dynamic part with

probabilities attached is stochastic. The mixed states
have important physics implications.

2. Uncertainty shows up in the emerging pafrprimary
basic equations (24.48videnced byveightedprobability
p,(i) = p/p IN the emerging part (24). The uncertainty

comes from more than one geodesic lengtfisp)

involved representing interactian
3. Interactions are effective only in the close vicinig.
shown in Section 21IThe two sets of symmetrie3(r),

C(r) with radiusr ¢ 3 are sufficient to serve as the

origin of the groups representing all three generations
particles and interactions. Question: Wh¢ 3? The
answer is hiddem primary basic equations (2448 he

(24.50)
V=M =g
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g/pnciple
For orders of maghide estimation, assume
Li(p;pi)‘P:Oorand ignore tempor al

R=r

derivative of p, = p(P;P)=¢e* is:

D) = HPL _|re o (e :‘- op W gt =
ol | e | 'S V3 A
g:rl%g_ variations of V(Za_gjél)onso

The ratio ofD(r =19/2) over Dr =+1/2) represents
their relative contributions:

o

D(r =19/2) _ Qre'”z)FJm _ J1972elr%ef 5909 1072
D(r =+/1/2) - (re"”z)r:mf2 B 1/ 2e#tw2f .

(24.5Db)
As shown in

NS d(|24h5@’lthe réallatiple cogn%ritljutéoH of
r 2 /1o72"trm 8 in the order a0 2 which is

negligible in most cases. Now we know the reason for

r ¢ 3, because the Gaussian spheres centered at vertexes
with r >3 all have too long., (P; P) and too low
weightedprobability p (i) = p, / p With negligible

effects on interactis. In fact, the result of (24.b1sets

the background noise floor for all elementary particles

and interactions at 2.293 10 *. The reciprocal of

2.293 10" is 4.373 10'* as ac =1 grand number. Is it a
coincidence?

Primary basic equations (24.48aclude two parts: the
kinematic partR,, - g,,R and the dynamic pai,, .

The dynamic part serves as
movement. The kinematic part represents state of
vacuons® movement as the r

e
These two parts are intrinsicaltprrelated to causality

But they are diffeent in terms of deterministic versus
stochastic. The obvious question is: How does the
stochastic cause of dynamic part produce the

deterministic result for the kinematic part? According to

Theorem 18. 1, Lemma 18.1 an
movement is cdined in discrete trajectory and change

of movements is by jumping trajectoriés.essence,
vacuons6®6 movement along a t

deterministic and uncertainty occurs only at jumping
trajectories. The deterministic kinematic part is to
represent the sia of movement in a trajectory without
uncertainty involved, while the stochastic dynamic part
causes jumping to different trajectories with uncertainty.
It answers the question naturally.

The hybrid statef primary basic equations (25.48@s
adeepermani ng. The quantizati o
trajectories is a necessity required by introduction of
uncertainty in the first place. Otherwise, if there is no
guantization of discrete trajectories, the stochastic
dynamic part as cause and the deterministic kinemat

JMP
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part as result would be head contradictory with no
way out.

6. Take a close look at the geodesics. According to
Lagrange principle, particle takes the path with shortest
time interval from poinA to pointB. In general
relativity, geodesic is the shest distance connecting
two points in curved space. As shown in previous

A and pointB . All of these should come from the same
origin. As shown in Fj. 24.2, in which Fig. 24.2(a) and
Fig. 242(b) are for a single vertéxand for two

vertexesV andC, respectively. Verte¥X represents a
particle with torus model, while vertéxis the center
vertex representing interactions. Fig.2shows that the
parti cl e dandthereupd&ip geadesic lengths
2L, are integrated into an overall closed loop with

characteristic point8, B, vertexV and center verte
serving as junctions. The diagram for trefgppe model
is similar to kg. 24.2 with 3 branches and 6
characteristic points plus 3 vertexes representing trefoil
type model.

a. The g factor in the speed product (24.46), @4 and

(24.50) indicates that, the spegg= & is superluminal. It

auxiliary equations to determing =VN_ = 459N_ geodesic

lengthsconnectingN characteristic points n

modelare added. The total number of equations involved is
3+459N, . It seems complicated. But to determine

properties of all three generations elementary particles and
interactions in details, the complication seereasonable.
sections, particleds tr aj ecHouhalkly, onprattieal plrpose®,ahere ik noinéged to
determined by geodesics connecting characteristic point gqjye all 3+ 459N, equations.

Type-2: To cover elementary particles and interactions in

generations.

As shown in Table 21.1, Table 21.2 and Fig621
symmetrieso(r), C(r) with r¢1, r¢2 andr ¢ 3 correspond to

elementary particles and interactions of ise generation,

the 1* generation plus th@" generation and all three
generations, respectively. The number of vertexes involved
are 19, 141 and 459 for &', the 1*' plus the2" and all
three generatits, respectively. According to the procedure
used for desie formulas (24.5) values ofr , V and
background noise level for differentrggrations are listed in

Table 241.

Table 241: Ther, V, Numbers of Symmetries and Back Ground
Noise Level for Generations

is expected, because the vacuons movement in the overa’ gzerations

loop is similar to the movement in the long path

Fig.24 2: Demonstration of particl
mode: (a) Only verte¥ is included; (b) Verte¥ and center
vertexC are included for interactions.

In general, the solutions of primary basic equationA@5.
cover all elementary particles and interactions, which are
classified into three types.

Type-1: To cover all elementary particles and all
interactions.

In this case, all relevant vertexes inside the sphere with
radiusr ¢ 3 should bencluded. As listed in Table 21.1 or
Table 212, the number of vertexes\s=459. Besides 3
independent equations @448a), M =VN_ = 459N,

Copyright © 2013 SciRes.
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No. af Symmetries

BG noise level %%

All three oz | 439 180(r) &18C(r) =3 | 2291074
First & second fa2 141 (S OC(F. r=2 1.05 «10~F
First 32 19 (M =23CrLr=l 7.49 %107

* The I value takes the next one higher the numlhgeaeration as shown

in Fig. 216.

** The V value is counted the numbeafrvertexes listed in Tables A1
*** The background noise value &alculated according to (24 pWwith
correspondingl’ values.

The first generation witiV =19 is relatively simple
Table 241 shows that, the background noise level value
increases rapidly with decreasing number of generations. The

first

generati onods49h0qh
indicates that, to calculate interaction related parameters for

first generation particles accurately, the effects of second
generation should be taken into account. In fact, first
generation does not include the ,z° and x° for weak
|téractiong. éor atrohg interactoss, threes gludpsghn, gf or us

belong to second generation. Moreover, baryon octet
represented by(+/3) and mason octet representeddyy’3)
both are crossovers of first and second generations. These
facts indicate that, first generation and second generation are
interconnected, which can be explained by the first
background noi
Type-3: To cover a single elementaryparticle.

As shown inSection 21 symmetryO(v1/2) includes 8

equilateral triangles representing 2 lept@ns», and 6

generationds

quarksU,, Uy, U,, d , d , d,. Take the equilateral

JMP
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triangle with 3 vertexes im(y1/2) representing electron as Ug» Uy, d,» dy, dy orn,, solutions are selected according to

an example. The number of auxiliary equations is reduced  theijr unique set of numerical parametansicharacteristic

from M =459N, to M =3N, =33 2=6 for 3 branches of points.

el ectronds tref ol k2countfertwoo d e |Ingeneral, thene are three type interactions for elementary
particles. Does the center vertex represent all three type
intergctions? As shown in Section 15 and Section 22, all
fter8ciond aYe unified with gravity at GUT scale with

characteristic point$\ and B of each branch. Since
el ectronds pr cepfeomitsitoeus model n b

represented by one(v1/2) vertex, the number of auxiliary .5 acteristic length . = 71. Inside theM-sphere with

equations is reduced from =3N =6 t0 M =13 N_ =2, radius R, = L, = 71, gravity is the only effective

Three independent primary basic equations plus two aux”'aryinteraction. The.cedﬁter vertex representsrgravitiltional

equations, the five edquatiofgadhSyihehiswe &:'ves But hites hndiher © ! € ©
|ecto . P ' question: How to distinguish three different type interactions?
surprisingly simple. .
. . . Secton 21already provided the answed(0) symmetry
A vertex inO(+/1/2) at different locations represents _ ,
other member particles @(J1/2). Question: How to corresponding taJ (1) group represents electromagnetic
P (V1/2). | interaction; the square with center vertex on surface

differentiate these particles from the same set of equations o resents weak interaction: the square with center vertex off
applied to one vertex? For one vertexa@pis spherical surface represents strong interaction. So theseactions are
symmetry. Itis conceivable thaprimary basic equations distinguishableMore details will be given later in this

(24.48 have a set of so many solutions. To select the section.

solutions representing trajectories on electron torus model, A particle ignored interaction is represented by a set of

some selecting rules are needed. One is readily available. The e ctories on a surface of its mogel corresponding to a set of
s¢ of electronds numerical Rk BSutiohst ptimarybsic antiolhssz(ﬁEg.At o sel

the solutionf primary basic equations (24 Y& presenting article with interactions is reprisentedrbé/ % set of
-

the trajectories on electro P8 beIYs; madsg tWay fepsd
based on the following steps learned from previous sections. another set of selected solutiasfgprimary basic equations

1. Use the set of unique numerical parameteys-1, (24.48. In essence, trajectory is primary and model is
n,=1/2, p,=1/2 for electron to select a set of redex secondary.
solutions of equations (2448 If symmetry is perfect, the member particles all are mass

| ess. Particleds mass is obta
by vertex shifting from its original location to break the
symmetry as shown i8ection 21

2. Use characteristic poirA and pointB to determine
the overall loop including trajectory and roundtrip
geocksic lengths as shown Fig. 242(a) to represent

electon. SymmetryO(+/1/2) is picked as an example. The same

3. Rotate pointA and pointB to form circle A and procedure is valid for other symmetries. It is conceivable that
circle-B, the trajectory rotates with poir& and point primary basic equations (24 48pplying to different vertexes
B to form the torus model supporting a set of discrete  of symmetriesO(v1/2), O(v'2) , O(+/8) and c(v1/2), C(/2),
trajectories on its surface. c(/8) cover all three generation elementary particles and

4. Add center verteX representig interactions and
additional roundtrip gegesic lengths as shown in
Fig.242(b), then apply-modification based on
solutions ofPSequation to change the torus surface

interactions. It shows the versatility anidhnessof primary
basic equations (24.48The details will be revealed when
solutions are available.

The primary basic equations (24)48e based on SQS

with slightly differenta’, andb', for a set of discrete  {haory three fundamental Postulations. The first one provides
surfaces. Gaussian probability and Gaussianesgs. The second one

5, Electronés all physics patametleasearpridmei veshbéromto e
characteristic poinf\, point B and associated triangles: parameters. The third one provides vacuons. All seem
CKM-triangle,GWStriangle andStriangle. reasonable. But look closely, there are open issues.

The same procedure is val i dOfetportantopentissue istbhesmedningof intrinsic titney p
model represented by a triplet with three veg®i 0(,/1/2) - t =g 't. The intoduction of intrinsic time by (28) is
Comparing to torus model, the difference is that, there are 6 phenomenological. It is conceivable that, intrinsic time serves

characteristic points involved instead of only 2 for torus as the Aclocko for vacuons. I

model. oscillation along the closed geodesic loop. Further work
Electron is just an example. The same procedure is valid along this line is needed.

for other member particles @f(+/1/2) . Applying primary Anothe important open issue is the origin of selecting

basic equatins (24.48to different vertexes representing, rules. As mentioned previously, the set of numerical

Copyright © 2013 SciRes. JMP
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parameters and characteristic points are used as selecting
rules to choose the relevant solutions for a particlnfr
primary basic equations (24 8Lt if everything is
ultimately originated from primary basic equations, so are
these rules. For instance, numerical parameters p are
used to determine loep, loop2 lengths and the oscillation
pattern along the closed loop. Their value should be
determinedby primary basic equations (24 )48ot the other
way around. The same argument is also valid for
characteristic points. This &very important open issue.
Since the solutionf primary basic equations (24 )48 not
available yet, to get some
cases.
Casel: Mechanism of emitting and absorbing a photon
by charged particles.
For photon with spirp, its trajectoryTp is a circular loop

with circumference lengtic =2/, =21, v 2 and radius

R=C,/2p Y 1/p - All lengths are normalized with respect to

Planck length (Planck wavelength), =/ . In Fig.243,V

is the vertex representing photon dhd the center vertex,
a, b, C are characteristic points, and L, are geodesic

lengths connected to vert®xand vertexC, respectively.

Fig.243:0Over all <c¢cl osed | oops
absorbing mechanism: (&)=3, (b) k=2, (c) k=1.

Copyright © 2013 SciRes.
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Photon as a stable particle, its internal movement in the
overall loop including trajectory and roundtrip geodesic
lengths is exactly synchronized. If not, sooner or later,
internal movemenwill fade by cancelation. The
synchronization condition of photdar trajectory and all
roundtrip geodesic lengths included is:

Loveratp =T +2iL; +2KL, =2+2]L, +2kL, =1, (24.52)

L, =1/k.L, =21, =2/k.k=123. (24.52)

Loveratip is the length of overall loop including trajectory

IerégthT and rOledtrp geodesic Iengtlbs The facttohz is for
ee
counting roundtr|p|

is aninteger.k = 3,,k 2
corresponds to F|g.2:a(a), (b),(c), respectively
As shown in Fig. 248, the span angle of linga at

center vertexC is:

_ arcsireR 8, k=123,
q arcsuﬁ@ 1
For a first trial, takek =3, L, =L, =2/k=2/3 as
shown in Fig.24.3(afor k =31, =2/k =2/3, formula
(24.53 yields:

(24.53

439

q3=arc3| g arCSIFEZ;o

As Iisted in Table 8.1
and effective Weinberg angles ajg = 2845987086 and
g, = 28.47948454, respectively. The relative deviations of

q, andq, from g, = 2851995654 are 2.112 10°° and

1.4193 103, respectively. Formula (24.5% based on flat
space. In curved spack, is the length of geodesic, which is
slightly different from straight lineC. Taking this fact into
account, the~ 102 relative deviation is justified. It gives
credit to identify g, = 2851995654 as the approximate value
of Weinberg angle for electron

According to (24.53) and shown in Fig..3&), the total
length L of overall loop including a full circle of the

overallp

2851995651 (24.5%

trajectory'rp plus roundtrips along six geodesic lengths
connecting three characteristic poiats b, C to 2 vertexes
V andC is:

Lot =2+2JL, +2KL, =2+23 33 (1/3)+22 32 (2/3)=8=1,- (24.55)
Loveranp =8 is an integer, which satisfisynchronizabn

condition (24.52
Encouraged by the first t
more trials as shown in Fig. 24.3(b) and Fig.2¢).3

Fork=2,L,=2/k=1:
= arcsi 8 a}r103| 518 18, 56074472' - 2784111708’
pe N o s ing and
(24.56)
JMP

and

.

[



1333

Z.Y.SHEN
Fork=1L =2/k=2: In which |_ and|_j are normalized to the Planck length.
=27.47354853. The weigltied probability concept is also valid for the

. ARG -] 3g,
=arcsi =arcsi 0=9.1578495%' Y71
AT

mechanism of emitting or absorbing photons, which
(2456) represents t hese processesd s

For k=2, L, =2/k =1, correspondingsynchronization stochastic nature into consideration, the syNnchroioizat
conditions are: (N:ondlt!on (2\4.52 i's jus t a n snap s hot
=543 (23 1/2)4 23 (23 1) =g = (24.5%) Amoi eo. It is a speC|'f|c.case
Loveranp =2+ (221/2)+22 (221) e ' lengths are included in the overall loop. In reality, the six
Fork=1L,=2/k=1: roundtrip geodesic lengths included or not included in the
Loveratp = 2+ 23 (121)+23 (13 2)=8=1,. (24.57) overall loop are determined by probabilities. In essence, the

scenario is dynaroiand stochastic in nature. Taking the

The results of (24.97also satisfysynchronization condition stochastic effect into consideration, thealyronization

(24.52. 9 : : _
As shown inSectionl1, formula (11.1) is used to condition of (24.52is generalized as:

calculate Weinberger angles for particles with fractional Loverattp =[Tp + @, 2L | vian) =1 (24.5%)

charges. Besides the factsing,, , another factorcosg,, is o.()=p/p=e /4 oA (24.5%)

involved. Therefore, the values éfy, <g, and3g, < g, in N o X _

(24.54 are understandable In (24.59, the six geodesic lengths, (i =1,2@B) are
Formula (11.1) islerived from (10.1b) and originated renamecas shown in Fig. 28(a). In which, three

L, (i =1,2,3) attach to center verteX and other three

from (8.44) based on normalizatiqfy® + g** =1, whichis
=456) attachtoverte¥. The sulpgi@d i pt

optional. According to (24.56a) and (24.36torresponding L, (@

results are: in (2559a) indicates thasynchronization conditiois
SiNg, 0S4, _ ) 719p744¢ INSt€A 012/3=0.6666666', (24.5&) stochastic with probabilityp, (i) involved. p,,(i) is the
SING; €043 probability for roundtrip geodesic lengti2¢; included in

SINGLCOSG; _ ) 57450, instead of1y3-03333333. (24.58b) 9verall Iogp, while [1- p,(i)] is the probability for2L; not
sing,cosq, | included in overall loop.

This approach not oplprovides results more accurate than ~ AS Shown in Fig. 28(a), there are 6 roundtrip geodesic
those from formula (11.1) but also serves as a way to determlRB9ths2L; involved. For each one of the 6 roundtrip
other parameters for charged fermions without normalization geodesic lengths included or not included in the overall loop,
involved. According tq8.43) and8.44), sing, =e/ g, the total number of overall |

cosg, =el g’ and sing cosg = q /,/g? +g? . With the value of N, =2°=64

electrical chargey, determined from fine structure constamt According to (24.58), p, (i) is determined by its
geodesic length., in the nominator and all gdesic lengths

in the denominator.
For L, (i =1,2,3) attached to verteg:

the value ofg, g @nd./g?+g? can be derived frong, given

by (24.58a) or (24.58bThen the value of all parameters of

GWsStriangle ands-triangle is determined without
normalization involved. _pazgz

Based on the positive results of Weinberg angles, it is p=e* =e © =02475201, (24.6()
conceivable that, the cases for1, k=2 andk =3 For L, (i =4,5,6) attached to verteX:
represent the mechanism of emitting or absorbing photons by
charged particl es@="wBigh°2e/Bect ri ﬁaépu céf’%rgo@g%%ei (24.6()
and g = ° €, respectively. Summation of all_i (i —12).

Letd s t a krdookaat ke B caseeshown by Fig. g
24.3(a), which represents the mechanism of emitting or a ep‘, 3ee ot e 8"%— U=2.8586004" (24.6Cx)
absorbing photon by electron. & H

As mentioned previously, the geodesic lengttand According to (25.10) and (25.5Che probabilities for the
related parameters are weighted by the wedgitobabilities: ~ two tyIFI3IGS of roun(_jtri@eoc:eﬁic lengths included in the

o T overall loop are given as follows:
p,)=p/p=e™/g§ € (24.1() L,,(i =1,2,3) included in Loverattp -
apr.)=ap/p=1 (24.10) g 2
p, (123 =e ¢* /élee'”“ =0.0865878" (24.61a)

Copyright © 2013 SciRes. JMP
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L.(i=456) includedinL, . Prases = Pu(L23)[L- P, (L23F p,(456)°[1- p,(456)] =331307079 10°-

a1¢ .
p,(456)=e ¢ /a?ﬂe"ﬁ = 0.24674546 (24.61b) For the casesynchronization condition (25.5% ngzt4 o7
Check for unitarity: satisfied as:
&7, p.(0) =3 [008658787 0.24674546p=1- (24.6X) Loveats = [y + 8, 2L ey =225 é% §8+23 é% 33:% 1 (24.67b
To get the idea, | etds | ook Thedynclsranization tonditionqZt.banust dessatisfied,

1. For the case of all 6 roundtrip geodesicgi =1,2 i) for cases like No. 5 and No. 6, the way to do so is to change
included in the overall loop, the occurrence probability is: the values o and L, by adjusting gauge tensogs, for
Peaser = Pu(123)[p.(456) =9.75256159 10°.  (24.622)  reinstallingsynchronization condition (24.59t is legitimate

For the casesynchronization condition (25.5% satisfied ~ according to backgumd independence principle. Space
as: structure is not a priori determined, it emerges naturally with

(24.62 gauge tensorg,, determinedy primary basic equations

) ) (25.48. In this case, synchronization condition is a necessary

2. For the case of a roundtrip geodesicg,, (i =12d#) N0t condition br primary basic equations42§) to have stable
included in the overall loop, the occurrence probability is: solutions. After the adjustment of tensaqyg, completed, the

Peasez =[1- P.(L23[[L- p,(456)] =03257058~ (24.63%  ropabilities change accordingly.

} s o 5 15
Lo = [cp +8, 2 Juapo =2+3° %3 5§+ 3 éﬁz 5§=8: 1.

For the casesynchronization condition (24.5% satisfied
Loveral\Z = [CD + é-. 2L\] via py (i) = 2403 %3 §8+03 ?3 %8: 2=| p* (24633)

. For the case of only 1 roundtrip geodebiqi =1,2,3)

Not only cases like No. 5 and No. 6 request adjusting
gauge tensorg,, , in fact all N, =2° =64 cases request

adjusting gauge tensorg,, . For instancegcase No. 3 and

case No.4 both satisBynchronization condition (24.5%ut
these two overall loops have different patterns with different
g,, distributions in space. In general, for aj!j =2%=64

connected t& and only 1 roundtrip geodesic

L,(i =4,56) connected td/ included in the overall loop,

the occurrence probability is:

Paces = 0,(L23[1- p,(123] p, (456)[1- p, (456 =00101140.  (24.64R
For the casesynchronization condition (24.5% satisfied

(24.64h

overall |l oopsd differeng, patt

distribution in space. The total number of differenj,
distributions isz = 2% = 64.
It is very important to point out thahe diagrams shown
in Fig. 243, the syohronization conditions of (24.%@nd all
related formulas arenlyf or t he mechani sm ¢
emittingand absorbingot for free flying photonFor free
flying photon, the scenario is very simpkefree flying
photon is represented by a circular trajectory with
circumstance of 2L, with nothing attached. It is

conceivable that, as shown in case No. 2, whieh a
roundtrip geodesics, , (i =1,2@B) are disconnected, the

overall loop Loverap = 2 with nothing attached becomes the

Loverans = [Cp +a, 2L|] va p,() = 2+13 %3 gg+13 %3 lg: 4=l
i ¢ 3=+ ¢ 3=
4. For the case of only 2 roundtrigodesic. , (i =1,2,3)

connected t& and only 2 roundtrip geodesiG (i = 4,5,6)
connected t&/ included in the overall loop, the
occurrence probability is:
Passes =[Pu@23[ L p,@23)] [p, (456 L- p.(456)]. (24.65%
=3.14066054 10 *
For the casesynchronization condition (24.5% satisfied
LuveraIlA :’Cp +é. 2'—.] via py() = 2423 %3 Eg+ 23 %3 }9:6: | p- (24.65b)
: ¢ 3= ¢ 3+

5. For the casef only 1 roundtrip geodesit,, (i =1,2,3)
connected t& and no roundtrip geodesic, (i =4,5,6)
connected t& included in the overall loop, the
occurrence probability is:
Peases = Pu(123)[L- p,(123[L- p,(456)] =0.0308756:

trajectory of a photon free to fly. The solutiohprimary
basic equations (24.48epresenting free flying photon
should be very simple.

In this case, theverall loop concept and the
synchronization concept are v
and absorbing, which provide some insights for photon as

(24.663 Il as f - ol
For the casesynchronization condition (24.5% not well as for other particles.
satisfied: Case?2: Electron
L (24.661) As shown in Section 12, electron is represented by trefoil
x .

Loverats =[Cp +a, 2L]wa o =2+1° 83 §8+03 &: %8:3 trajedory with loop-1 and loop2 combined movements on
A genus3 trefoil type model. The situation is more complicated

than photon. Details have to wait until the solutions of

primary basic equations (24.48) available. But it is possible

to take a bireeyes viewto get some ideas.

3
6. For the casef only 1 roundtrip geodesic , (i =1,23
connected t& and only 2 roundtrip geodedig (i =1,23

connected t& included in the overall loop, the
occurrence probability is:

Copyright © 2013 SciRes. JMP
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For electron with spire/ 2, its loop1 is a circle with
circumferential lengti, = m=1. Its loop2 is a closed loop

with circumferential lengthL, =n=1/2.

For electron as a stable particle, the length of overall loop ot

including trajectory and the roungidengths of geodesics
involved is determined by synchronization condition:

Loverall = %re + 2a ng = |e' (246&)
€ i Wia pw(i)
- 24.68
p()= = C ( )
a‘ Pi aie !

determined by each roundtrip geodesic included or not
included is:

N'=2"e=22=167810". (24.70
For the fhoton part, according to Fig. Z{a) in Casd,
al number of geodesics involvedpiqsp =6. The number o
overall loops determined by each roundtrip geodesic included
or not included is:

ND:ZMp =25=64. (247])

As shown in Casé for photon, the number of different
gauge tensorg,, distributions isz =26 =g4. Since

In which, L., isoverall loop lengthT, ise | ect r on @lactron and photon share the same space, as photon adjusts

trajectory length 2L, is roundtrip geodesic length, is an

integer When multiple geodesic lengths are involved,
weighiedprobabilities p (i) =p, / p are attached to

parameters in the emerging part (2dof primary basic
equations (24.48). In (24.58p,, (i) is the probability for the

roundtrip geodesic lengthlL; included inL , While

veralle

[1- pw(i)] is the probability for the roundtrip geodesic length
2L, not included inL,

sveralle - 1 N€ roundtrip lengttpl,; of
each geodesic included or not included in the overall loop
changes spontaneously by chances, the overall loop length

I‘overalleChahgeS accordingly- It

internal movements are dynamic and stochastic in nature.
Eledron trefoil model with 3 branches h&8 3=6

gauge tensorg),, around its surroundingvhich inevitably
changes the gaugetensggg ar ound el ect rond:
El treMy+a3 (341 p 24 gendedie | 6 s
lengthsL, change accordingly.aking this effect into

account,N' of (24.7Q is changed tdN'' as:

ectron

N"=N®N = 2743 20 =2%0=1074310°. (24.79
It is important to notice that, the contribution of
Np:26:64inN"i S not to combine ph
to electronbdés overaltsofl oop. |
p h ot g padljsstments upon electron. Because of
N N=oVeg4 differént g, distrib@iens gedera@dby
photonds overall | oop differe

original overall loop becomes 64 different loops caused by

characteristic points. Electron is represented by 3 vertexes ofthe values of geodesids changed according 64 different

o(ﬂ/l/z). The total number of roundtrip geodesgis

connecting 6 characteristic points to 3 vertexes is
M, =63 3=18. The number of possible overall loops is

determineddy each geodesic roundtr}i, included or not
included in the overall loop as:

N, =2" =2'*=26213 10°. (24.69
N, =2.6213 10° is number of solutionfor primary basic

equation (24.8) representing electron. As mentioned in
previousSection j umpi ng
same surface correspas to emit and absopseudephotors.
N,=2621310i s the number of

trefoil type model s s ame

This is the case for an electron ignored interactextept
interacting withpseudephotors.

Electron is involved in electromagnetic interaction and
weak interaction. Taking electromagnetic interaction into
consideration, the center vert&€x and the verteX/
representing photon with its overall loop inding relevant

roundtrip geodesic lengths as shown in Fig. 25.3(a) is added

to the diagram representing electron trefoil model.

For the electron part, total number of geodesics involved N=7.37910°i s

including those connected to center ver@is
M', =63 (3+1) = 24- The number of podsie overall loops

Copyright © 2013 SciRes.
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g,, distributions. The same is true for other particle involved

in interactions.
Taking weak interaction into consideration, as shown in

Section 14, electro®” paired with electron antieutrino/7,

via gauge bosomx for the regular type weak interactions. As
shown in Fig. 17.2/7_ has trefoil type model with 3 branches

similar to electronés trefoil
characteristic points, total number of geodesic lengths is

trajectori ev, =¢3»2)eBe)e=ba for the ANpact.&Shugesboson

Z =Y, AY, is made of two compra\nion fermion states, which
ectaries 08 e ectrﬁn%s

inu at(%/pe torus model with two branches. Each branch
h&rdcteristic points, total number of geodesic lengths for

the Z partisM, = (23 2)3 (2+1)=12. The numbers of
possible overall loops arl,, =2"= =2** and N, = 2"z =2'?
for the 7, part aml the Z part, respectively. Taking these

effects into accountN'’ of (24.72 is changed td\ for

counting electromagnetic and weak interactions as:

N=N"$N,3 N, =2%3 223 212=2%0=73793 10°°. (24.73

the number of pri ma

solutions for electron witmteractions. According to (24.69)
and (24.73 on top of a set oK, =2'® solutions, primary
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basic equations have another seNgf= N/ N, solutions for circumstance. It shows that, the sp#ioge continuum

electron: determinedby primary basic equations428) is dynamic
N, = N/N, = 2°/ 218 = 28 = 2 8153 10M. (24.74 and stochastic in naturln essence, microscopic spadene
Physics interpretation is strlbcturtta is notealpriori c{etermined. Bacggrrourf oi |t e

h _y ~ e ) . iﬁd p%ndént isa ndtuta réqae@bcg/ Brim ry Badic yp

asN, =N/N, =2.815 10" different surfaces with slightly equations (24.8) at Planck scale.

different &', and ', caused by-modifications. According to The center verteg serves as the junction tonnect all

(841) , electrondés torus mode |pariclesinydved imideraetians. it eonfirms ghat, center

N = 4.509 10 solutions ofPS-equation, which is also valid  vertexC represents all interactions as mentioned previously.

for the trefoil model. The numbey, = 2.815° 10+ is in the Moreover, as shown in this case, center ve@eerves

another function to distinguish different particles involved in
interactions. If there is no center vertéserving as partition,
the overall loops representing photan,, Z and electron

e

same order of\ = 4.509 10*given by(8.41b), The orders of
magnitude agreement serves as another theoretical
verification for thePSequation as well as for the validiby

analysis in this cas®f primary basic equations (28% are directly connected to each other, the distinctions of these
representing electron in terms of numbers of solutions particles would be blurred. The center ver@mot only
An electron hasN =7.379% 10" solutionsof primary serves as junction but also as partition.

In this case, the overall loop concept and the

basic equations (2484. Is this scenario too complicated? The - )
synchronization concept for p

. _ R . .
answer is: Not at all. For thsl =7.3793 10'° solutions, in for electrons in principle. Hopefully, when soluticoks

which N_l = 2'6.213 10 s.olut|ons rep.resent a SeF of the same primary basic equations (28}for ekectron are available,
type trajectories rotating arourdcircle andB-circle to form these concepts can be confirmed.

trefoil type model with the same parameters represemted b cgse3: Unstable Particles

the same&CKM-triangle, GWStriangle andS+triangle. The The difference between unstable and stable particles is
N, =2.6213 10° solutions have the same form with a synchronization. As shown in Cageand Cas€, photon and
parameter representing rotation angle. The= 2.815% 10" electron as stable particles, synchronization conditioms ar

exact with phase difference equal to zero precisely. Otherwise,

solutions represent a set of trefoil type surfaces causéd by . . :
any nonzero phase difference no matter how tiny, as cyclic

modification. TheN, =2.8152 1¢* solutions have the same o
form with slightly different values of parameters fat, and movement goes on, sooner or latter it will accumula
phase difference for cancel at

b,. This scenario is consistqﬂe&&_ with electrondés two sets

discrete trefoil trajectories and jumping trajectsriBrimary Forunstable particles, the quasinchronization
basic equations (248} are stochastic differential equations  condition is:

representing stocBtc processes. Corresponding to members A L , (24.7%)
of statistic ensemble, multiple solutions are natural and fully Loveraﬁgfu +2a h& =l tkd

expected. The situation is similar to quantum mechanics. The Lo

mixed state is a superposition of a set of enormous number of b (i)=_P = et - (24.7%)
wave functions as solutiord Schrodinger equation; each " a.p é.ie"’“z

one has probabilit_y fo_r its occurrence. The mixed state of In which, K is the number of turns around the overall loop,
guantum mechanics is commonly accepted, so should be theIu is integer Whenkd = 0.5 corresponding td80* phase

multi-solution of equations (2483. : . )
The superposition oN =7.379% 10°° solutions represents difference, the particle has a chance to decay. Depending on
each2l; included or not included i, .. the values of

electron in stochastic sensehich corresponds to the
ffel ectron cloudso concept in S eafelistochastic® nature, so are decay times. The
The vacuons moving in trajectory with superluminal

speediE= N,y ~ 153 10 have the capability to go through scenario is consistent with the stochastic multiple decay

times for muon as an example describe8eaation7.

all N=7.3793 10*° overall loops many times within Planck It is important to point out that, the synchronization
time scale. It indicates thad =7.379 10" overall loops are condition and quassynchronization endition are not
in the ballpark. I n fact, v aexemndympbsed; hey daongpimanty babicequatiop e r | u
otherwise there ino sufficient time for vacuont go (24.8) serving as the condition of stable solutions for stable
through all these possible paths. particle or quasstable solutions for unstable particle. The

Each geodesics included or not included in the overall ~ same is true for numerical parameters and characteristi
loop is a binary discrete ewe which supports the discrete points, they are not externally imposed, instead, they are
trajectory concept. requestedby primary basic equations (28)Yto have

Gauge tensors along overall loop adjust automatically to meaningful solutions. In essence, all selecting rules
satisfysynchronization condition (24.p8nder all
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ultimately are originated from the satprimary basic to gauge tensors. What turn out are basic equations
equations (24 8). So it does tethe whole story. which cover things from universe down to elementary

In principle, some information provided in the previous particles6é internal mo Vv e men
twentythreesections before this section based on three probability. It makes general relativity automatically
fundamental postulations can be obtained from corresponding  quantizedEinstein original equations for vacuum are
solutionsof primary basic equations (28} Even though, the right ones to begin with. The only thing lacking
thes efforts are not wasted. They serve as very helpful and was probability. Unfortunately, Einstein did not like
informative rehearsals. Imaging without these rehearsals, it with his famous saying:
putting the sebf primary basic equations (28)as the real But if God wants to create the world, he must play
show on the stage, one would be very hard to recognize what dice.
it is. Put it asually Mr. SQS borrowed an equatidrom Dr.

The sebf primary basic equations (24&8)tells the whole Einsteinand added a rolling dicéo developghe basic
story. What is the whole story? From SQS theory perspectivesquation It paid back with interests: marbles for straws and

it includes three parts. everything irntheuniverse.
Bottom Part: Information of all elementary particles and In this section, the foundation and framework of SQS
interactions include trajectories, models, characteristic theory basi equations are established based on Einstein
poirts, triangles and related parameters. equations for vacuum witBaussiarprobability assigned to
Top Part: Information of universe, multiverse and anything gauge tensors. Since the solutions of basic equations are not
on top of them include space dimensions, cosmic available yet, more works along this line are needed. To
periods and cosmic evolution. reach t he go a lbutinviedefinitbly @darththee e a
In-Between Part: Information of things in between the effort.

bottom part and the top par
The bottom part is governdxy primary basic equations Section 25 Discussions
(24.48). The top part is governed by baequations (24.20)

and (24.42), which are originated from basic equations via This section provides an overview of SQS theory with
average and converting processHse inbetween part needs emphasis on open issues.
some explanationf the se of primary basic equations (28) Originally, SQS theory was intended to be a theory of

does unify general relativity with quantum theory including  space. It turns out to cover many aspects of pagitysics
standard model and quantum mechanics, it should provide and @smology.
information up to the molecules level. Further up to the upper SQS theory as a mathematic theory with physics

levels, uncertainty plays a pivotal rule evidenced by the significances includes four parts.
existence of frewill. The setof primary basic equations Part-1: The Foundation.lIt includes three fundamental
(24.48) is based on probability serving as the ultimate origin postulations: (1) Gaussian Probability Postulation; (2)
of uncertainty. It lays the foundation for things in upper Prime Number Postulation; (3) Vacuon Rudation.
levels. But, of cause, it cannot provide deterministic These three fundamental postulations serve as the first
information for things in upper level fact, no theory can, principle for SQS theory.
because it violates freewill. Part-2: The Framework. Based on the foundation, SQS
In principle, the sedf primary basic equations (284 theory built a framework including a series of
cover all elementary particles and interactions in microscopic definitions, additional postulations, theorems, lemmas,
world and things on higher levels. In essence, it tells the hypothesis, rules, equations, formulas and conclusions.
whole story. Part-3: The Results.Based on Pait and Par2, SQS theory
Theabove statement is the final goal of SQS theory. We produced many results in terms of space structure,
just get started. There is a long interesting journey to go. symmetries, and elementary particles with their
With the joint efforts of so many talented physicists and trajectories, models, parameters, interaxgias well as
mathematicians, sooner or later we will get there. cosmic structure and evolution. SQS theory provided
Conclusion 242: Equations (24.48) serve as the primary twentyfive predictions for experimental verifications.
basic equations for SQS theoryThe solutions of Part-4: SQS Theory Primary Basic EquationsBased on
equations (24 8) under different circumstances Einstein Equations for vacuum of general relativity and
provide information of all elementary particles and introduction of probabity to redefine gauge tensors,
interactions as well as things at higlhevels. Basic SQS theory established the primary basic equations.
equations (24.20for gravity and basic equations Fig. 251 shows the SQS Theory Family Tree. Three
(24.42 for electromagnetic forces are macroscopic fundamental postulations shown by three triangles serve as
versions for two long range forces. the roots of the Tree shown on the bottom. S@8rth
Summary: The goal of this section is to establish SQS theory primary basic equations (28Yalong with macroscopic
basic equations based &instein original equations basic equédns (24.20) and (242) shown in red hexagons
(24.1b) for vacuum withGaussiarprobability assigned on the bottom serve as the foundation. The three basic
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constants_, t,, E, in an octagon serving as the vocabulary as an independent confirmatifor the interaction terms in
to translate the mathematic results into physics are placed onEDS,(#) -equation.
the bottom alongside the three roots and basic equations. The The DS(x) -equation has a solution &t =0.125 on the xaxis

major additional postulations, hypothesizes and rules are : : ;
. ) corresponding to electron, whi -equation no longer has
shown by 13 scares. The results and some intermediate P 9 EDS,(#-eq 9

steps serving as elementstioé Family Tree are shown by ~ the solution aty, =0.125. Itis expected, becausthe adding of
156circles. The solid line indicates that, the linked elements two interaction terms altered its function. Tefide SS,(#) -

are based on logic deduction, mathematic derivation or ; P
X e ) equation based ogD -equation is an attempt to restore that
factual correlation. The dashed linglicates that, the linked q S(% -eq p

As shown in the Family Treergquations ple}y important location #=x', é%, x, =0.124081125882131¢ and
roles for SQS theory. ThedimensionalS-equation, g, =28459870864138" The fine structure constant

S(x) - 1=0, is the most important one serving as the M ) = 1/1370359990838 is derived from the value of
foundation. OtheB-equations are derived or extended from a(M.) = ' v

this one. Its solutiong(x,), p(x,) determine the location of The importan_ce is t-he form of solution shows that, electron is a
characteristic points on pa I(,:hfalr}g%d_lpegtlgl%W|trr1n\g/e&n8e_|rg’ang@ 73 _acotﬁasepa?gloe \?‘nld EP%
physics properties for the particle and its interactions with ~ contribution of electromagneu_c energy to its mass by (9.8) relate
others represented by three triang(@8yStriangle, CKM- to a(M,) of (9.9). The theory is consistent and the extensibn
triangle ands-triangle. More _works alon_g this_line are needed EDS, (k) - EDS,(#% and SS,(% from DS, (k) are justified.
to complete the task. What is the functiorsdfiangle? What The DS-function _ 1. did an excellent iob to
does the triangley,B D betweerCKM-triangle ands ] . - DS(x) = S(x) - 1, .]
triangle mean? These are open issues. find the spf.amal poink, = 0-2495_38715623926 and the S“th'y
The tdimensioanaB-equation$ a growing point. Many  broken antisymmetry ofDS(x) in the region[0,0.5] from its
branches of Family Tree grow from it. Thg(x)-equationis  centerx =0.25. It is a very important finding with many
defined as an extension of tBeequationand Fourier impacts. Pointx_ sets the boundary of the boson states region

transformed int®S (k) -equation TheDS, (k) -equation on [Xclxd -05- Xc]' F e r giamd g, Safling into this region

complexk-plane seresas the spectrum of particles. Fermions st appear in pair with ariarticle as a boson state, which is
and bosons corspond to local minimums and local maximums, o v i f i ed b y top g uebosans@ving asi r

of ‘Dsk(k) , respectively. Thé-plane spectrum provides the inflaton. Pointx, also definedwo other special pointg,
|nformat|0n of. mass and a series of posgble decay t|mes.for :;[\nd x, . which are used to calculate the valuepgt ), p(x,)
particles. But it leaves two open issues: The mass value is no ] a b
uniquely determinedFhe correlation between decay times andfom theS-equaton to determine the mass valfoe two
lifetime is not clearly known. unifications as mention previously.

The DS, (k) -equation is extended by adding two sets of delta The deviation ofx, =0.2499871562302¢ from x=0.25is

functions to define th&DS, (k) -equation, which is Fourier ~ Only ~1.28210°, butits impacts are huge. It shows the

o ) sensitvity, accuracy and power dDS-function and its origin,
transformed back to compleX-plane as theeDS,(#) -equation. the Sequatiorbased on SQS theory first principle.

Comparing it to theDS(x) -equation, the additional two For the 3dimensional Gaussian probability, its standard
summation terms are identified to represent interactions.In devi ati onods t/kfile®symnetryonghe s h o w
Section 15, these two terms are used for calculating suppressiomplex planend set the three branch points on the Riemann
factors to determine the characteristic mass vajwes M surface to define the two cuts on two layers. The former

for two unifications based op(x,), p(x,) and proton mass provides the first clue fosu(3) gr(?up anq the Iat.ter leads to the
" It was a risk undertaking, because (15.2) is a borrowe&orus model anthe fourcharacterl_stlc pom_ts on its surface.

’ ' ' An importtant trunk of the Family Tree is rooted from
formula not from SQS theory first principle and protonisa  Gaussian Probability Postulation. The Random Walk Theorem
composite particle. Fortunately, it worked out well to provide plays a critical role for many important issues including
the mass scales for two unifications. Moreover, formaX5) converting rules, origin of hierarchy problems, photon
was found to linky_ _and v with a(m,). It not only dispersion, the route to GUT etc. In it@nverting factor

provider legitimacy to the borrowed formula (15.2) but also transition region, logistic recurrent process and random walk

reveals the correlation between___and M,,___. It eliminates Process both are in action. The former has a variable binary
probability, while the latter hasix probabilities corresponding

M jroi0r @S @ physics input of SQS theory. In addition, it servesq o girections alonghreedimensions for eacstep. A strict
relation of these two processes is needed to reveal

protor

protor
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more physis insights. It is an open issu

The Prime Number Postulation based on gvaining prime numbers assign to quarks with three flaubrsd ,
rule is the key to correlate prime numbers with elementary S, which are the members of isospin grogp(3). Is it a
particles. It provides the mathematic foundation to coincidence? Both number towers provide the mathematic
recognize quarke wrtrr different colore as drfferenr basis for six special numbers, 1, 6, 12, 24, 48, 72, and the
particles and to identify leptons treftyipe model with magic numbetl63= 1+ 6+12+ 24+ 48+ 72 as well as

three branches. It serves as a backbone of the Elementary
Particle Table. In return, The Elementary Particles Table
did its job including prediction of the bosgq along

the classification of elementary particles in the Elementary
Particles Table.
In essence, SQS theory is a mathematic theory. If there

with other 12 bosonsy, G, (i =1,2@8), U, U,, U,. Its is a mathematic inconsistency, it must be taken very

most important contributiorsito determine 72 as total seriously. For example, from 7
number of elementary particles at this level. The number cells for electrical neutral leptons in Elementary Particles

72 is supported by the Number Tower especially the Table should be filled with the flavored version 3

magic number 163 on its top. In fact, there is a Bdco neutrinos and 3 antieutrinos. But it makes the total

Number Tower shown in Fig. 2& number of elementary particles equal to 75 instead of 72

not supported by two number towerspecially the
number 163 on top of them. The author tried many ways
to resolve the mathematic inconsistency wittsuccess.
Then the only way out is to take eigenstate version three
antineutrinos as Majorana type fermions to fill the three
—T t Y 1 - cells. Fortinately, it works well with a bonas the flying
‘ around eigenstate neutrings, 77, , /7, provide an

opportunity to resolve the missing antimatters mystery.
Another trunk of Family Tree is also rooted from
\ fundamental postulations. Gaussian sphere as an agsembl
- of vacuons is defined based on Gaussian Probability
Postulation and Vacuon Postulation. With the help of
KeplerHales theorem, the fag®ntered lattice is
identified as the structure ofdmensional space. The two
sets of symmetrieg(r), C(r) with r ¢ 3 are identified
and their vertexes are related to three generations
‘ ' elementary particles and interactions as shown by the
Symmetries Family Tree. The two sets of 6 basic
symmetries based on the vertexes numbers 1, 6, 12, 24, 48,
! 72 have important physicggsificances. The symmetries
== ‘ O(r), C(r) with r ¢ 3 are correlated to physics groups

| . r such agy(1), SU(2), SU(3), which give elementary
| ‘ 1 particles another geometrical origin besides their models.

But the strict mathematic proof of correlation between

symmetrieso(r), c(r) with r ¢ 3 and goupsu (1),
ls sl | SU(2), SU(3) remains an open issue.

In SQS theory current version, the selection ofithe

Fig. 252: The second Numb@ower. parameter is from physics to mathematics. According to
SQS theory philosophy, it should be the other way around.
This controversy implies that, at least one rulmnissing
in the current version. When the missing rule is found, it
yvrII provr% e the Wag to seleq:t parameter fr frrst

'ale? @ r Ceorbdartrcl

Two number towers produce the number 48 in
different ways. First number tower is based on seven
prime numbers from thexparameters of first generation
guar ks and el ectron wi t h

number tower includes Wo-parameters adtrange remams as an |mportant open issue. The solution is hidden
guarks to produce number 48 in a different way: ; |mar{ bai equations (248).

i - o
m,+m,=17+31=48wi t h fAred+blueo p gsimﬁla fliuation bHaviors are found in different
prime numberm,, = 23 used to define th&-sphere is left areas of SQS theory. The first

out. Is it a coincidence? In the second number tower, the  determined byk; values at local minimums 0bs, (k) -
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There are so many local minimums corresponding to so
many possible decay times for muon originated from the
fluctuation nature ofDS (k)|- The second one is the

fluctuation nature of the comple#-plane, on which the
valueofa(Me)i s calculated &ndom e

Weinberg angle. The value gfm,) =1/1370359990838
listed in Table 9.1 is from one root [g#)| = 0. In fact,

there is a serious of roots corresponding to diffegent
values, which indicateg as a running constant. The third
one is the fluctuation nature of tR&equation. Thre is a
series of roots or minimums corresponding to slightly
different tilting angles of looj2 with slightly different
effective parameterso
fluctuations have something in common. They all are
random in nature, all vary in sthateps, and all
correspond to real physics parameters. These facts imply
that, they have the same mechanism and come from the
same origin. The mechani sm
trajectories proved by Theorem 18.1 and related lemmas.
A particle and its pameters are represented by its
trajectory on model surfaces. Jumping trajectories in
discrete manner caing parameters chaegsresponsible
to these fluctuation behaviors. Ultimately it is originated
from Gaussian Probability Postulation and stochastic
nature of the quantum space.

In Section 22the finding of three more sets of prime
number even pairs in prime numbers tableery
important. Formulas (22.9), (20), (22.11) and
Conclusion 22.2ndicate that, they are based on the
original set of 18+brime numbers. With the hebf
Postulation 221, cosmic history and periods are correlated
to elementary particles and traced back to prime numbers
table. It provides a mathematical explanation for cosmic
evolution from the big bang through inflation(g) to the
current period. It also predicts the future of universe.
Finally it reaches a conclusion: A cyclic universe
oscillates with alternate expanding and contracting periods.
All of these are built in prime numbers table based on
evenpairing rule. Itshows mathematics at work.

As mentioned at the end of Section,2Be universe
during its contracting period, entropy decrease seems
contradictory to the second law of thermodynamics. The
second law is such a fundamental physics law; any
violation is goirg to shake the foundation of physics. It
must be dealt with. The precondition for applying second
law is that, the statistic ensemble for second law to apply
must be an isolated one. Then the questions become: Is the
universe an isolated statistic ensefidiethere anything
on top of the universe? There are clues fromdran
numbers, as listed in Table 33F, =5.864% 10°* as a

G =2 grand number is for universe current third period,
Fore =1.6863 10* as aG =4 grand number is for pre

big-bang period. For reference, the universe containing

Copyright © 2013 SciRes.

~ 10" galaxies with~10?* stars correspond tg =1 and

G =2 grand numbers, respectively.

Hypothesis 251: There is a multiverse including 10?2
universes organized in two levels, each level has

| e e10% membess. Quausigerse is one member of the
lower level submultiverse.

SQS theory is not the first one to propose the
multiverse concept. Other theory such as superstring
theory did years ago. Despite the same name, there are
differences. The motivation of SQS theory to propose its
multiverse concept is trying to find a wayresolve the
second law problem during cosmic contracting period.
The clues are from two grand numbers. T

v al u iversed iR & suthuive®eor theY 107 tivePsés in

the multiverse correctively form a statistic ensemble for
the second law to apply. Our unigeris just an element
akin to a molecule in the air. The entropy is counted for
entire ensemble not for one element. Moreover, each
univérsenaHe sum@litive?se Start€difrént Gadssish
spheres evaporated from gog-bang over heated liquid
state at diffeent times in a random fashion. From SQS
perspective, the overall scenario is like that, at a given
time, different universes are in their different periods.
Some are expanding and others are contracting akin to six
cylinders in a combustion engine. It pides a possible
solution for the second law problem. But it raises a
question: What is the physics links among member
universes in the suimultiverse serving as the statistic
ensemble? It may have something to do with neutrinos
and photons.

Table 251 shovs mass, Compton wavelength,
converting factor, longpath Compton wavelength and
maximum entanglement distance for three types of
neutrinos. Mass values are sited from (17.4), converting
factor and longpath values are calculated according to
rules introdued in Section 4. Wavelength for photon
as boson is replaced by Compton wavelengthfor

neutrinos as fermions. Maximum entanglement distance is
changed accordingly ta,_ = (2+1/4)E. = (2+1/4)/% /L,
for neutrinos.

Table 251: Three Type Neut

M N,

ers*

rinos Related Paramet

Namw M -

-1 4

'-\'

f
.11

S13w 10" 1.015 % 10%)

*M, . N, are mass and converting fact'qs';;: , £ are short path and long

£
path Compton wavelengths.

According to (17.23), the mass gf and 7, are close
to the mass ofy, andn,, respectively, the mass gf is

JMP



1342 Z.Y.SHEN

close to one third of, mass. Forz, with mass close to provides additional support for using converting rule to
deal with dark energy problem. Question: Why use long
path wavelength of7, not /7, in (26.1)? Answer: For an
oscillatingpair, the one with shorter wavelengttsthe
times longer than the- 8.43 10'° light years visible limit. The result of (251) is important in another sense. It

universe S'Ze.lt IS gapr?ble tg] rlegch nelghb~or|n_ghmember confirms that, the facto& / 40 is applicable only for the
universe territory in the sumultiverse. Forz, with mass case with electromagnetic foraad gravityinvolved.

n,, thed _ ~1.228% 10" light years maximum
entanglement distance for a pair of entangieds ~10°

close top , thed  ~2.8723 10" light years maximum As universe keeps expanding in acelerating rate,
entanglement distance is marginal to reach neighboring ~ Sooner or later, the distance between universe and its
members of the sunultiverse. For7. with one third of closest neighboring universe becomes too long exceeding
: . the maximum entanglement distance of these particles
n, massthed,  ~3°3(1.015° 10°) =9.1393 10° light made the cross universes physics link. Then the second
years maximum entanglement distance is less than visible |aw ensemble is irrduble. But look at it the other way, it
universe size. It is not capable to reach hkedaging might provide the cause to trigger cosmic contraction. It is
members of sunultiverse. If this is the case, a pair of a wild idea. But it doesndt ht
entangleds, is eligible to serve as the physics link There is another possible scheme to resolve the second
between adjacent members of the-sulitiverse. There is ~ law problem based on the definition of isolagtaltistic
an interesting twist: cross universes connegfedight ensemble. During cosmic contracting period, the universe
only oscillate withz, , which is a distinctive feature boundary is sh_r!nkmg. Does an ensemble with shrinking
) ) 2’ i boundary qualified to be an isolated one for the second
dlfferent from its norcrossuniverses _counfcerpart. It law to apply? It deserves a thought. But in any case, the
prqwdes a chang:e to v_er|fy the possible link between our  gacong thermodynamiaw always holds.
universe and neighboring universes. _ In case the second law does not need entanglements to
Accordingly, a pair of entangled photons with hold during cosmic contracting period, the multiverse
wayelength longer thamillimeter is glso capable to _do concept still has a support from grand numbers:
the job. The long wavelengths portion of the cosmic E. =58643 1072 and F.__ =1.686° 10%. It indicates that
microwave background radiation (MBR) spectrum is in s 7 pre. 7 '
this range. It may leave some traces there. there is something- 10°* times bigger on top of our
In ordinary flat spaced,__, sets a limit of the distance universe. Except thg multiverse, what else can be?
between two entanetl particles. But under extraordinary . SQS theory provides a way to resolve the black hole
circumstance, things turn out differently. The edge of information paradox. As Hawking suggested, a pair of
visible universe is like the event horizon of a black hole. virtual photons POPS out from vacuum with one outside
The long path link between two entangled particles is and the other inside event horizon. The outsiie .
capable to pass through event horizon. It is iptess becomes a real P h O.t on carryilnec
because event horizon is defined based on speed does notenergy/mass known as the_ Hawking radiation. Ever?t“a”y’
exceed the speed of light, the superluminal speed along the black hole_ loses its entire energy/mass gnd vanishes.
long path link does not subject to this restriction. The pargdo>_< Is that, after the_ black hole va_nlshed,
In Section 24cosmic MBR photons longath mformatlo_n in th_e back h_olesﬂost. It_contradlcts to the
wavelength/E =/2/L_ at frequency spectrum cent conservation of mformanon according to quantum theory.
0~ oltp From SQS theory standpoint, the two photons entangled
wavelength/  =1.08% 10 °m is used to deal with the as coherent states interact to each other with superluminal
dark energy hierarchy pr ob ISReed.along long pah linkd fkethe cosrpipeatanglémen e t 5 s

use eigenstate anteutrino/, with long path wavelength ~ €ase, long path link is capable to pass through event
horizon and transmitting information along with

E,° E,=1208 10"'m listed in Table 28 for an energy/mass out of black hole via Hawking radiation. In
independent estimation: this way, black hole does not lose any information.
Y- 62 Information paradox is resolved. The keytis long path
&0 =55823 1023 (25.1) with superluminal speed.
geLP 9 SQS theory supports its own version of the limited

anthropic principle. Compare to the strong anthropic

N . ] _ principle, it has an important difference. The strong
additional factora / 40~ is not applicable. Comparing anthropic principle is based on the assumption: Physics
theoretical resul6.5823 10'*° of (25.1) with observed laws and constants are different in di€fiet universes.
dataR. =3271310'*° of (24.24), the relative discrepancy ~ According to SQS theory, there are two different types of
physics laws and constants. The first type based on
mathematics such as prime numbers does not change;

Since antineutrino/7, is electrically neutral, so the

is 70.6%. The agreement from two independent sources

Copyright © 2013 SciRes. JMP
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while the second type based on geometry may change as
the geometry changes. Amyiverse as a member of the
multiverse in its third period is governed by 18 prime
numbers serving as tme-parameters of 18 quarks and in
some extent the-parameters as well. These parameters

language, the actressdaactors were prime numbers. If
this argument holds, it serves as another evidence for the
roles played by 71 and 353 in specific and for the
correlation between prime numbers and cosmic history in
general.

cannot change, because they are based on the same sets of In fact, 71 is a special prime number in manysss. It

18 prime numbers. SQS theory standpoint is that, for any
universe as a member of the multiverse in its third cosmic
period corresponding to our current universe, the physics
laws and constants may change, but they subject to strict
limitations imposed by a sef unchangeable 18 prime
numbers. Our universe nurtured human being on earth,
some other universe in the multiverse witd 0??

members should be capable to do the same. Superficially
this argument seems to restrict the power of anthropic
principle; actually iiis to enhance the power of anthropic
principle. If everything including all physics laws and
constants can change arbitrarily, thd 0*> member
universes in multiverse are not sufficient to include even
one universe having the set of physics laws and cosstant
for human being to exist. Then the anthropic principle
loses its power entirelfdother Nature may change her
mind but not arbitrarily. No one, not even Godcan
change the prime numbers.

Back to the multiverse issua, *(M) = (71/2p ) is
defined by (233), its vales depend on a prime number
71 and a running constgft. For any universe in its third
period, 71 as a special prime number inNhgroup does
not change, whilgD depending on geometry of particles
model may change making(M) as a running constant.

It suppots the SQS theory limited anthropic principle.

Prime number 71 defined tivd-sphere for the current
universe corresponding to a set of 9 even pairs of prime
numbers liged in the first row of Table 22. The prebig-
bang period corresponds to anothercd&t even pairs of
prime numbers listed in thaitd and fourth rows of Table
22.1. The prime number located at similar locatsn7 1
is 353. L e.334) dor thembig-baag perio® 3
universe, if 71 is replaced by 353 and k@ptunchanged,
the \alue ofa"*(M) is increased abol = 25 times. Sine

fine structure constarg is related to electrical chge,
such big change is very unlikely. The alternative@sin
denominator increases approximately 5 times to
p(0.25) °© 5p for compensation. Since thedimensional
p(x) caries information from the-8limensional space,

p(0.25 ° 5p > p indicates that prdig-bang space has

much larger area of negatively curvature corresponding to

tremendous repulsive force pushing everything outwards.
It is a whitehole. As mentioned in Section 2&fterbig-
crunch universe transfers into geg-bang universe via a
time tunnel. The outlet of time tunnel is a white hole. Here
is the white hole! The two comedies are matched so well.
It was conducted bilotherNatureusing mathematic

Copyright © 2013 SciRes.

is the largest prime number factor in ttlegroup factors
sequence. It is in the nagrven prime numbers pair
67& 71 to end the three generations. It is the radius to
defineM-sphere andé-circle. It isthe prime number in
formula (2333a) to define theunning fine structure
constant. Noticed that, the sum of thra@arameters for
three strange quarks is:

m, +m, +m, =17+23+31=71. (25.2a)

Prime number 71 is also related to the Euclid number
n=7 for (ni+1):

713 71=5041=7+1= (123G G®QO)+1. (25.2h)
This was a mathematic formula introduced by Greeks two
thousand some years ago. Finalijl,+1="72 is the total
number of particles listed in Elementary Particles Table.
All of these are based on mathematics; no wander 71
played an impo#nt role in physics.

Some mathematicians do not recognize 1 as a prime
number. Their definition of prime number is like that: A
prime number is a natural number that has exactly two
distinctnatural number divisors: 1 and itself.

For SQS theory, this dieftion is unacceptable. The
first natural number 1 must be a prime number. There are

mathematical reasons. (1) If 1 is not recognized as a prime

number, the first even palr& 3 does not exist. As a

result, the first number tower no longer holds. (2) The
seond number tower no longer holds either. (3) The
magic number 163 loses its foundation. (4) The
symmetries family trees lose théoundation. (5)

Definition 22.1 and Postulation 2Z2no longer hold.

Cosmic history and future based on it lose their foundat
There are physics reasons. (1) If 1 is not recognized as a
prime number, up quark, and down quarkj do not

exist. The total number of quarks would be 16 instead of
18. A flavor triplet is in trouble and two color triplets no

long exist (2) Graviton & g = U, U, does not exist. (3)
Electron trefoil type model loses its red branch, because
the only even prime numbern, =2=(1+3)/2

corresponding to electron red branch lost its foundation. (4)
due

Photonagg=ee"i s fAhandicappedo

of e and €. (5) For the current cosmic period we live in,

the space i2 2 -dimensional! What kind of world is that?
SQS theory is obligated to provide a prime number

definition.

Definition 25.1, The Prime Number Definition: A prime

number is a natural number that ohs 1 and itself
as its natural number divisor or divisors.
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Explanation: Definition 251 recognizes 1 as a prime parameter fractional. As showr
number. For 1 as a prime number, two divisors parameters are fractional. Does the reduction for quarks
happen to be the same. This kind of degenerations is blur the distinction between quarks and leptons and the
common in mathematics as well as in physic distinction between strong and weak interactionis@
Quantum theory is known for its uncertainty nature answer i s: Nom,nBandpaparangeterg u ar k s ¢

such as Heisenberg uncertainty principle. But the basic are different from | eptonsd.

equation of quantum theory such as Schrodinger equation SQS theory does not use operators. It is not the first

is deterministic. The uncertainty comes later from the one to do so. Feynmands pat
statistic interpretation of its &dion, the square of wave decades ago. Feynmands path
functi ondpg )Vmseryingias prothability. SQS equivalent to Schrodingeros
theory introduced uncertainty in the first place with the quantum theory can serve its functions withoperators.
Gaussian Probability Postulation. Quantization comes It gives confidence to SQS theory to go its own way

later. After vacuon introduced in Section 18, Theorem without operators. _ _ _

18.1 and Lemas 18.1, 18.2 are proved to confirm In Section 5, SQS theory provided the dispersion

trajectorieso6 discrete nat $quation(§.7)asammaqdifcgtign fof gpecialyelativity, ¢ j ¢

quantization for SQS theory. In essence, quantum theory based on Planck length, . Later in Section 23heM-

is from quantization to probability, while SQS theory is sphere with raidis r =711, is introduced, which serves
from probability to quantization. These two apprazeh as a domain with linear scale longer than Planck length.
are quite different. According to grand_number phenomena, large domains

h i
ir
e

According to SQS theory, pdifnbal Ieeofglf)lmLspQréﬂbssibléﬁsﬁowneoyangu' af

momentum of its loof internal cyclic movement. It is ) . - .

based by the fact that conservation of angular momentums (21'12_)' The multﬂ!ayer (_jomaln p(_)SSIbIIIty raises a

is the sum of spin and trajectory angular momentums question: Shold d'Spers'on equation (5.7) change .
combined. A pl es candt add to or 8ROENGY? The Wawerﬁlsd\ﬁea. ptlegstMhephere is

terms must belong to the same type. The formula to egitimate evidenced by the fapt thatlgrand unjfication
calculate a particleds spi peeyrr d.on its surface. The dispersion equation (5.7) are

- e ox s o generalized as:
s=hfng LAND AN8_ ) (25.3) :
locap+ LocAp=  cdp=+ _ V() = cyl- (flyomar/ C)F . (25.4a)
In which, L, =m/ is loop-1 circumferential length, \/—2
/. =L, is Planck wavelengthm is reducedn- v(/) =cyl- (Ldomain//) : (25.4b)
parameter. L. 1S the length scale of the effective domain. Compare
For bosons without mass, photon and gluons with to (5.7), equation (26.4) makes dispersion stronger and
m= 2 have spinS = >; graviton and massons with=0 relatively easier for experimgal or observational
have spins=0. For charged | ept onwridicatop. dhe gepults withprevidg infornmtios fer
branches together with reduceeparameter, effective domain size. It is important to point out that, if
m=33 (1/3) =1, s=33 (>/6) =>/2. Formula (2%3) is an effective domain with,...> L, is found, it does not
valid for these paicles. mean equation (5.7) is abolished and replaced by equation
For quarks, all 18 quarks have reducegarameter (26.4). Pheon dispersion equation (5.7) is fundamental
m=1, formula (253) is also valid. Bua | | 18 q u a rbsedan space basic grainy structure, which is always
0rigina| m_parameters are greater than@u’ction means valid no matter h|gher. level dpma"? exists or not.sTiki
m-, n-, p-parameterslivided by the somenumberm for a the reason why equation (2§ is defined asa
quark, whichmakes t h e ng=w @nd itsrd andp- generalization not a replacement of original disjun
parametes changes accordinghs shown in Section 13, equation (5.7).

strong interactions mre bas eQUangm mechagicsisa yery guccessil theoryin
parameterand-p ar amet er wreparameter g | URPSLlextremely high accuracy and very broad practical
andn-par amet er . mfahdn-paramefeusa r k s oapplications. But it has many contradict versions of
reducions how does gl uon #@r ec o §Rrpretadion areﬂéesm'rpala goneqof theg js gognmonly
parametersThere is a possible solution. When a quark  accepted. SQS thgoprovides an opportunity for a new
interacts with gluons, its reduced, n-, andp- parameters interpretation. The key is the meaning of locality. As

are multiplied by the same numbatto recover their discussed in Section 5, if locality means interactions and
original value for gluons to recognizehd@ multiplication information transmission are restricted by speet 6fc
ofmphysically means that, t hnsergnygreupgances, feosuperpminal ppenomena
movements go through cycles, which is acceptable. found by many experiments between entangled particles
Thereis any questioneRd uct i on mmkes quavrewdstably lead to fispooky
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path provides a way out. Entangled particles are linked by
long path. It is a physical entity for interactions and
information transmission ahg it with superluminal speed
¥=Nc> > seen by stationary observers. In this way,
|l ocality is reserved and
guantum mechanics can be interpreted with common
sense. This is a topic with very important physics and
philosophical signitances for further investigationSQS
theory standpoint is clear: Einstein was rightd fi
spooky action at a distance

General relativity is a beautiful theory. Based on two
principles, general relativity provides a set of Einstein
equations for grawtin terms of spacéme curvature. It
has been verified by many experiments and observations
without even one failure. General relativity serves as one
of two pillars formodernphysics. The problem is that,
general relativity is not compatible with quant theory.

For decades, there were many attempts to quantize generabP Y

relativity and none of them is commonly accepted. From
SQS theory viewpoint, it is the time to rethink the issue. In
fact, this is the initial inspiration for the author to search
SQS thery basic equations.

As mentioned in Section 2¢he key concept for SQS
basic equations based Bimstein original equations
(24.1b) is to introduce uncertainty to gauge tensors by
Postulation 2.1. From SQS theory perspective, the
concept is very cleaptbegin with:To unify general
relativity with quantum theory, uncertainty is primary
and quantization is secondaryThe other key concept is
to introduce the intrinsic time by (24.5), which naturally
leads to the superluminal speed for vacuons movements
inside elementary particles and the appropriately
adjustment of separation for the variable in difference
equations of (24.20) and (24.42) etc. Both concpaid
off tremendously as shown in Siect 24

Standard Model (SM) is proved to be a successful
effective theory with enormous theoretical results agreed
very well with experimental data. As shown in previous
sectiors, many results from SQS theory are agreed well
with experimental data. There must be a strict link
between SM and SQS theory. When thé& Ismfound,
some open issues will settle down.

into gravity at lengttscaleL, =71, on M-sphere

surface. So there are no infinity and no divergence for
electromagnetic force. For gravity, its strength is also
inversely proportional to the square of distance. It keeps

m ahat ay @rtiRe@rrsatufaiot 8sG&HoWn irfFigR4A0 N 'S O

| =x.L, =0.299871562302644% . , gravtational force
vanishes. In the regiog ¢ | < x L, , it becomes repulsive.

So there is no divergence for gravitational force. In fact,
this is the way SQS theory eliminated singularity. Within
the M-sphere, two short range forces are unified into
gravity, so theres no divergence either.

The second one is the different ways to introduce
parameters. SM has twenty some handpicked parameters
from experimental data, while SQS theory has three sets
of mathematical parameters. In which two sets mostly are
determined prim@umbers and the other set is determined
particleds mass in the
second difference is originated from the first one. It is
understandable that, one can derive parameters from a
geometric model with trajectory and charaistic points,
but no one can derive any parameter except its location
and movement from a point.

The third one is SM does not include gravity, SQS
theory does. In fact, SQS theory unified all interactions to
gravitational interaction as shown in Sectidn

The fourth one is the number of elementary particles.
As shown in Table 18.1 and Table 18.2, SM has 25
particles not including anfarticles, while SQS theory
has 72 particles. The difference is stemmed from SQS
theory recognized quarks with differegtlors as different
particles. After the vacuon introduced, the difference
becomes the other way around with only one ultimate
elementary particle for SQS theory.

SM is a welldeveloped theory. With decades of
cooperative efforts, it is capable to caldalthe cross
sections and branching ratios for particles and interactions
from Feynman diagrams, which are agreed with
experiments very well. SQS theory is a developing theory.
I't just gets started. It
yet but has the gential to do so. The potential is based on
properties of SQS theory. One is in thditnensionals-

On the other hand, there are some differences between equation, in general the probability »f has excess and

SM and SQS theory.

The first one is the difference ways to treat particles.
SQS theory provides trajectories on models to represent
elementary particlesyhile SM treats them as points. This
is the reason that, SQS theory does not have divergence
problem and does not need renormalization. There are
deeper reasons for SQS theory to avoid divergence
problem. For the long range force such as electrostatic
force, its strength is inversely proportional to the square of
distance. As distance approaches to zero, its strength and
energy density approach to infinity causing divergence.
According to SQS theory, electromagnetic force is unified

Copyright © 2013 SciRes.

the probability atx, has deficit. For most particles, the

excess does not match the deficit exacllye mismatch
provides the mechanism for the particle to interact with
others or transfer to others. The other one is jumping
trajectories, which also provide the opportunity for the
particle interacting with others or transferring into others.
These twroperties are intrinsically correlated based
primary basic equations (248} Forinstance, as shown in
Section 24different elementary particle represented by
different vertexes iro(@) share the same center vertex.

It serves as a junction of their oadirclosed geodesic
loops, which provides the mechanism for interactions
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among particles. So SQS theory does have the potential to centered space structure. The argument is to state SQS

provide the method for calculating cross sections and theory viewpoint and by no means to criticize string
branching ratios. This is an important open issue. It theory. After all, what is the number of space dimensions?
wo ul dn 6 &andmay reguires spme tricks and 9? 10? 257 or 3? Only experiments can answe
extensive number crunching. But in principle it is feasible. The second difference is the nature of string and
Hopefully, it can be done in the near future. trajectory. String theory treats string as a vibrating thread
SQS theory does not intend to compete with SM. It with mass and elasticity. SQS theory treats trajectory as a
provides geometrical models and mathematical path of vacuons movement. This difference makes the
interpretations to sygort SM at a deeper level. It also other difference. For somession of the string theories,
provides a way to make SM as a quantum theory except graviton, all other elementary particles are
compatible with general relativity. represented by open strings; only graviton is represented
There are similarity between suggmmetry theory by closed string. For SQS theory, except graviton, all
and SQS theory. Both theories require fermions and ot her el ementary particlesbo
bosons somehow matching to eatteo. But there is an The reason is that, in general, vacuons movement along

important difference. All hypothetic particles predicted by trajectory cannot stop suddenly and revise directions
supefs y mmetry t heo-oy f®ucihos® ndblumynsshe only exception, graviton stops at cubic
theoinfor fermions are not dertexg and ehanged itsylieettions. It has sp&gific

theory Elementary Particles Table, there are no reasons based on Theor8@, Theorens.1 and Theorem
undiscovered fermins; for the 24 bosons, 13 of them are 211.

waiting to be discovered. If the 8 massons are indeed The third difference is the topological structures of

attached taV, Z, X bosons, the number of undiscovered elementary particles. The particle models proposed by
bosons is reduced to 5. The difference between super SQS theory are topological manifolds with genus numbers
symmetry theory and SQS theory is stemmed fromthe ¢ ;616 one, two and three. String theory has so many

different wa;]ys to r(?atch fer:nioknfs and bo_;:)ns. Sur;]Jer _ differentCalabiYao manifolds with possible numbers up

symmetry theory does not look for possible matches in to 10°%. If the model does represent an elementary

existing eémentary particles, while SQS theory ddas. . . .
particle, it should provide

fact, all fermions antdosonsn Table 18.2 are matched, in from its geometrical parameters. SQS theory did so with

which only 13 bosons are hypothetical. models having genus number not exceeding three. The
There are some similarities between SQS theory and . g g€ - eaing :
key is model having definitive shape anzksplus

string theory [21]. After all, strings and trajectoriestbot

r

are rdimensional objects representing elementary ch 3 racteri stl g points egan'g r ©

particles. In this regard, these two theories do have some an slze are de ben ppammeeters; y '

common grounds. In addition, for SQS theory the way to Il ts . characteristic poi n_t s 0 ¢

introduce mass by adding oscillating mass terms in the determined byo(x,) and p(x,) as messengers carrying

AT- andPS equations is inspiredytstring theory. But information from theS-equation. In principle, the

there are major differences. particleds all physics paramet
The first difference is the number of space dimensions. geometry parameters. On the other hand, if the topological

Superstring theory is based om@nensional or 10 manifold has no definitive shape, size and lack of

dimentional space (the early version of string theory was ~ characteristic points, the only way for it to represemt

based on 2&limensional space), while SJheory is elementary particle with all physics parameters is to

based on &limentionaspace. As shown in Sections,21 increase its genus number. Again, it is by no means to

the physics groups are related to two set of symmetries, ~ Criticize string theory. What type of strings or trajectories

o(ry and C(r) with r ¢ 3, which are the intrinsic and models elementary particles really have, only

roperty of the &limensional space with fasentered experiments can tell
property P The fourthdifference is fermions versus bosons. The

llce shuciute L nelides o s i cuic par 1 orignal sting theary based on 2amensional spacee
part. had only bosons. Fermions were introduced later via

e e e SO Supersymmetry t o the suprsnng thery. For SOS
y F pre 72 P datl theory, fermions are primary, bosons made odia @f
space. For instance(v1/2) symmetry centered at fermion and antfermion are secondari#ermion orboson,

octahedral vetex has 12 vertexes on the spherical surface. which one is primary? This is the question. A basic theory

The12- 2 =6 pairs of vertexes related to the center should answer.

vertex form 6 nororthogonal axes, which might be Over the years, string theory has accumulated so many
interpreted as a-@imensional space hidden ina 3 mathematic achievements and some physics insights. It
dimensional space represented by the cubic part. From  takes tine for SQS theory to learn. Hopefully, more

SQS theoy perspective, it is an illusion of the face mutual understandings will benefit both theories.

Copyright © 2013 SciRes. JMP
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There are similarities between SQS theory and the loop  The original Grand Unification Theory (GUT)
theory [22]. One similarity is obvious. Both theories are intended to unify three interactions excluding gravity was
basically dealing with loops. There is anothmportant based orsU(5) group [27, 28]. Despite the same name, it

similarity. One of the major merits of loop theoryis s different from SQS theory GUT éfuding gravity. The
background independence. Space structure is not a priori. GUT based orSU(5) is an elegant theory. According to

determined; instead, it emerges naturally. SQS theory .
supports background independencethiatransitionaind the minimal SU(5) model [28], protons are not stable and

macroscopic scales, theoving aroundv-spheres arrange  decay with lifetime oft ~10°?*" years. Unfortunately,
themselves according to distribution of mass and energy this prediction was disproved by Irvidichigan

to satisfybasic equations (220) the same way as general  Brookhaven -M-B) experiment anthter by Super
relativity. Inside theM-sphere, Gaussian spheres arrange  Kamiokande &K) experiment. It was such a

themselves in faceentered lattice structure toaeh disappointment, afterwards physicists moved on other
minimum potential energy. Inside the Planck cuhbe, t directions. From SQS theory perspective, there are reasons
primary basic equations (28}provide a mechanism for to believe the original GUT based @&U(5) group might
background independence based on the stochastic have a chance for revival.

behavior of geodesics adjusting gaugnsors as shown in

Section 24 The prdons predicted lifetime of ~10°7*" years is

Composite preons theoiybased on preons triplets to based orsu(s) group. The obvious precondition is that,
form models for elementary particles [23,24]. In SQS SU(5) group must be in existence in the first place. It is
theory, charged leptons and neutrinos trefoil trajectories  well known in crystallography that;f®ld symmetry does
have three branches. For quarks, there are flavor triplets  not exist in singlecrystal structure; it exists in¢hguasi

and color triplets. In its current version, compogiteons crystal structure with quagieriodic lattice lengths [29,

theory does not provide detail information regarding 30]. The quastrystal lattice must have at least two

el ementary particlesd par a niffereatspatialfperiods Wwith irrdtibnel ratiocTherigca r i s on .
Striking similarities between crystallography and centered space structure in its singtgstal form does not

particle physics were found [25]. For SQS theory, it is not supportsu(s) group.For su(s) group to exist, the faee

only similarity; the microsopic space is a crystal with centered space structure must have defect to accommodate
facecentered lattice structure. All elementary particles, 5-fold spatial symmetry.

interactions and symmetries are originated from it. This As show in Fig. 28, icosahedron hasféld spatial

area deservgs further investigation based on the face symmetry. LikeO(v1/2) symmetry, icosahedron also has
centered lattice structure. Hopefully, they will give SQS herical surf isHius:
theory more supports and inspirations. 12 vertexes on a spherical surface watius:

Technicolor theory is proposed as an alternative of i =S 10+ 25 ®Le 2 4Le 0 ; 8200 0_9510565%" L, g,
higgs mechanism to provide mass for particles with mass & Va2l ¢v2+ ¢5+ cV22
[26]. There are some similarities between technicolor (25.5)

theory and SQS theory. The eight hypothetic massyns The relative deviation of = 0.9510565ﬁ_p /ﬁ) from
(i =1,2@08) introduced in Section 14 are pure mass stuff. Foiny = Lo /72 is 4.9%.
Massons contribute a portian of mass for gauge hodbns The icosahedron has 20 connected equilateral triangles
ZandX. If U, , U,,U; are indeed made neutrino and on its surfacelt has suffiéent room to accommodate
antineutrino pairs, the tremendous mass gap between the quarksu(u, ,ug,ub) » u(u, ,ug,ub) , d(d, ,dg,db) and
Aheaviesto and the ﬁlighteq . ) infh f lr by va
numbers of massons. From SQS theory perspective, ebtc?ns &S_fﬁc%gtéjd mq e pr&cin(au%) deda)} P ogegs.

According to KepletHales theory, space based on

massons provide a portion of mass to bosons with mass. i ; - g
Gaussian spheres with facentered lattice structure is the

Whithermassons also play a role to provide a portion of X )
mass for some fermions, it is an open issue. According to 9round state of vacuum with lowest potential energy. A

h ti | - é'cosp dro @std(-‘éfq,ct' -queénared@ ce structure is in

S _QS theory, . P ? ro _C _p¢n&MIMrena S a quahsitabe state Witlﬂlwigh energy. %accommodate

ratio and generated by sinusoidal oscillation of mass term 5-fold symmetry, the 12 vertexes of4/1/2) must shift

S|.r{_(2p/m)q] along ltrajecto.ry, which I,S uIt|m§ter locations converting to icosahedron structure. The

originated from solutionsf primary basic equations _conversion process is %overn,ed by probability. Assume a A
(2448) . 1t serves as the uni ved$AkiolEs bt Hins Biccldheddith | ¢! €S0

mass for SQS theory. But it does not necessarily mean no . .
common grQounds fo>r/ Higgs mechanism techiuic)cl) equal probabilityl/ 2. Theprobability for 12 vertexes of

theory and SQS theoryh€&re are possielcorrelations O(+1/2) all shift to icosahedron ip = (1/2)"* =1/ 4096
among these theories, which deserve a close look. For a tank of water containing ~ (M =10)3 10°* =10*?

Copyright © 2013 SciRes. JMP
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protons with lifetimes ~10°! years, one originally group breaks down t8U(3) A SU(2) AU(1) , which are

expected to deted! =10 decay events per year. This the right ones for elementary particles and interactions in
expectation is based on the assumption tgats) group the standat model. MoreoverSu(5) group contains 24

is fully apdicable to allN protons involved. But it is not bosons, in whichXbdaS8ocae§ot hem ce
true, because fd¥ protons onlypN protons are eligible hypothetic. As shown in the Elementary Particles Table,

SQS theory also has 24 bosons, in which 13 are
o . s hypothetical. Is this a coincidence? It is worthwhile to
for the water tank containingl ~ (M =10)2 10 =10° investgate su(s) group to find out its relations witty(r)

protons, the expected number of proton decay events and c(r) symmetries. The bottom line is that, as long as

should be multiplied by probabilitp and become i ,
10p=10° (L/4096° 0.00244 per year. Instead 10 decay ~ O(V1/2) can convert to icosahedron witHdd

events per year, the real expectation is ~2.4 events per
1000 years. According to this argumenri/-B type andS

K type exgriments should increase the number of protons
in tank by at least 1000 times.

for suU(5) group to apply. Take this effect into account,

an interesting open issue worthwhile to explore.

are s in Table 23.

Most models listed in Table 2Z5have been explained
in previousSectiors. A few models need some
explanation. The spindle type torus models are listed as
genus0, because their center hole(s) are covered.
Topological manifold is allowed to continuously deform,

N3 but the heavy masg > M, requiresa,>d preventing

the center hole to benaovered. For gauge bosons Z,
K X yal X and scalar bosong,, U,, U, with heavy mass

M > M, their models belong to two joint spindle type
torus with genu$.

Table 252: Summary of Elementary Particles Models

Elementary Particles Model Types Notes
\ Genus-
A u. U 4.4 .d.5.5 5. | fems T With some tiny holes open
Al G555y
e ——— = —a T c,:C_g:c__:b,:-ag:b__
= S —(f——r = Farmion| tr +fsets Spmdle type toms T
) e u.T Trefoiltvpetoms 3 Trefoil trajectory
v Vv Trefoiltypetoms 3 Trefoil trajectory
v, .0 :l,;‘_ Ephears or allipsoid 0 Dizganaratad trafoil trajectony
¥ Closzdloop T
I3 Cutoffloop 0
g, .(i=123.-.8) “Springtyps’ with 2
) ] ) Boson : 2 endloops
Fig. 253: Icosahedron with 12 vertexes and 20 equilateral 6.G=123-8 Sprngtpe y
. . without end loop
triangleson its surfacéas 5fold symmetry. T, Twojomtspmdls | U | Two-leaf trps bajectory
tvpe torus
H H H*H T UL, U Twojoi indl= ] Two-lz =traje 7
There are also questions regarding the validitly Mt Ui U U et wolsatbrpstrsctony

B type andSK type experiments. As shown in Section 7,

in the time intervaD<t <t =2.075° 10" s, muons In algebraic topology, Henri Poincare discovered the

Ahairy ball theoremo [31].
have zero probabilitty, 2lfo derewngout i avery doidt orpits sutfaen@né tries to
p r ottg n-&05'years, even all protons were born at comb the hairs flat and smoothly around the ball. Put in

mat hematic ter ms. AHairso

big bang1.373 10'° years ago, none of them is eligible
for decay yet. If this ishe case, to increase the number of
protons forl-M-B type andSK type experiments would
not help at all, the only way is to wait untib t

hairs around the ballo is

min* pointing only at tangential direction of the closed surface.

symmetry, proton has a chance to decay. The question is:
Under what condition and what¢

vector field made ofasetbfangent vector s.

around the closed surface.

El ementary parti bylsS@Stheormodel s

corr
i
t

— Y

>t O
T

In Section 15, SQS theory borrowed a method fromthe f Smoot hl yd means tangent vectc

GUT based orsuy(s) group to calculate the characteristic  continuty without abruption.

mass for twaunifications. This method is proved to be Poincare theorem proved that, no matter how to
equivalent to the one with more credibility. It shows that, arrange these tangent vectors (hairs), it always leaves
there is some truth iISU(5) group. For instancesu(s) some crown (bundle of hairs) stretched out from the ball

surface. Poincare theorem is valid for any gebiatosed

Copyright © 2013 SciRes. JMP
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surface topologially equivaént to the ball surface. Fig.
25.4 shows two crowns on a spherical surface.

rso o-f

t wo

fiCombed hai
wi t h

Fig. 25 4 :
mani fold

There are two closed surfaces, on which hairs can be
combed flat and smoothlyithout crown. One is gentls
torus with one center hole and the other is Klein bottle.

In 3-dimensional space, closed surfaces are classified
into two types: Typel surface with genus number equal
to 1 and Type2 surface with genus number other than 1.
According Poincare theorem and related rules, Tlype
closed surface does not have crown and T/posed
surface has at least two crowns.

From SQS theory perspective, Poincare theorem and
related rules provide important clues for elementary
part i c llsgtrajéctonee ahainteractions. As shown
in previous sections,
model 6s closed surface
are closed by filling points according to Penrose [2]). For
a trajectory on model surface, thedent vectors along its
path are flat and smooth. For a set of trajectories on the
model surface, the tangent vectors along these trajectories
are arranged like combed hairs. According to Poincare
theorem and related rules, for the set of trajectoriesen th
mo d e | 6-8 clo$ey gudace, there are always crowns
for trajectories to jumping out or jumping in. Jumping
literarily means vector must leave the surface, which
makes it no longer tangential and abruptly changing
directions. This is what happens a¢ trowns.

As described previously, jumping trajectories are
equivalent to interactions. Therefore, a particle having
interactions must be capable to jump trajectories and its
model surface must have crowns. The requirement for
crowns is met for Typ@ modé with genus number other
than 1. The problem is the fifteen quarks with gehus

torus modelu, ,u,,u,.d,.d;.d,»S.» . . .
. The genudl torus belongs to Typg, which

has no crown. If this is really the case, there would be no
electromagnetic interaction, no strong interaction and no
weak interaction for these fifteen quarks. Obviously, it is

Copyright © 2013 SciRes.

not true. One possible way to gelthe problem is to leave
same of four tiny holes open on torus surface, which
makes their model as open surface to have crowns. For
instance, leaving two tiny holes open at characteristic
points and creates two crowns. It serves as a
working assumptin for SQS theory.

In topological terms, free flying photon with gerls
model of Typel has no crown meaning no interaction
among photons. In fact, electromagnetic interactions are
linear and photons do not interact with each other. It is
also evidencedybthe fact that, Maxwell equations are
linear equations. It serves as a supportive evidence for the
effectiveness of Poincare theorem and related rules in
particle physics.

Gl u o n 62 madel of Type2 has crowns
indicating that, there is interactiomang gluons. In fact,
strong interaction mediated by gluons is nonlinear and

0-8 s p h e iglushd ihteract with @ale ottfeFas gHoWrin Table 13.5. It
ncr owns @so serves as another supportive evidence for the

effectiveness of Poincare theorem and related rules in
particle physis.

Gr avi t o0 énadel of @ype? has crowns. They
should interact with themselves. In fact, as the mediator of
gravity, graviton interacts with anything having mass and
energy. The flying around gravitons have energy and
dynamic mass for gravity t@act upon. It is also evidenced
by the fact that, Einstein equations of general relativity are
nonlinear equations and nonlinearity represents self
interaction. The gravity among gravitons is extremely
feeble, but it does exist. It supports graviton withugge0.
Conclusion 251: Graviton is a scalar boson with spin 0.

p ar t iExplanatipr: Paingagejthearemand related rgas gervey as
(the

ghe topolwicah eyifeace foGenclusion 25 s
graviton must have spin
opposite. If graviton has spin 2 or anyet nonzero
spin values, its closed loop model belongs to genus
of Type1 without crown corresponding to no
interaction among gravitons. It is obviously not true.
This is a conclusive evidence for graviton having
spin 0 as stated in Definition 18.1 basedother
mathematic reasons.

Black hole with closed event horizon is a geflus
manifold of Type2. According to Poincare theorem, black
hole must have crowns and hairs. Therefore, Hawking
radiation is not only a possibility but also a necessity. It
serves as a mathematic support for Hawking radiation and
the solution of information paradox suggested by SQS
theory.

Poincare theorem and related rules also support an
fabsolute black holed with
Definition 25.2: Absolute Black Hole.A chuck of matter

with total mass exceeding critical mass to form a
manifold with genusl torus event horizon is defined
as an absolute black hole.

Explanaton: The name fabsol ute

to differentiate it from black hole. Black hole has

bl
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