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(Li @g ,+kpj Ll«(qg,+kp)>
= CEL (qg )+ CER (qg ): 1.

Let us next consider the Hamiltonian Hy for a quark at
the space axis, as expressed as,

(4)

®)

Hi, = Ho kg, +k, T Hik, -k,

The energy for the right-handed chirality |R T(qg,+kp)>

state can be estimated as

<R (g, +kp JHio [RT (qg,+kp)>
= (ZC%R @g )— 1)‘qmw R

+20r, (0g WLk, (G o, R
= é‘qm,R(% )+ S%xR(qg)

where 5qm,R(qg] denotes the spin dipole magnetic

(6)

energies for the right- |Re(+kp ) handed helicity
element in the right-handed chirality |R T(qg,+kp)>, and

can be defined as

5qm,R(Qg):<RR(+kp]HO,+kp ,+kp RR(+kp )>, (7)

gqm,c,L(QQ):<RL(_kp1HO,+kp,+ kleL (_kp)
= ‘5qme(q9)

and the £qy,,R denotes the mass energy originating from

)

the interaction between the right- |RR(+kp) and left-

|RL(—kp)> handed helicity elements, which depends on

the kind of particle, and related to the Higgs vacuum
expectation value and Yukawa coupling constant [17],

£ag R :<RR(+"9 }Hl+kp1-kp|RL(‘kp)>'

and the gqg'R(qg ] denotes the generated mass energy for

(©)

the right-handed chirality |R T(qg,+kp)> state,

gog’R(qg )= 6‘%’R1 im_@g)‘*‘ ng,R,ext. (qg)
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(10)

= ZCRR (qg "[1 - C%R (qQ Qgeos R

Eqy,R,int. @g ): ngZ

zZCRR(qg Ml_CZRR(qg Ugees R? (11)

€qy.R.ext. (Qg )= €q4,R, gravitational field(Qg)
q
= —G—f ~0,

(12)

and furthermore, €qm,R(Qg) denotes the spin dipole

magnetic energy for the right-handed chirality state with
mass qg,

‘9qm,R(Qg): &g, Riint. (Qg )‘F £q,,,R,ext. (Qg)
= %%R @Q}C%L(% )}qme

= (2ck, @ ) La,.. 7. (13)
where
eq, Rt (Gg )= 0. (14)
Faq.R.ext (0 )= (ZC%R (%J)‘l)qme- (15)

Similar discussions can be made in the energy for the
left-handed chirality |L J (qg,+kp) states (Fig. 4),

ol )
= (ZCEL (%)‘1)%0@,'-

+20|_L (qg Ml— CEL (qg Ugor L
= 5qm,L(q9)+ gqg,L(%)

€., L(qg):<|—L (+kp}H0,+kp,+kp L (+kp)>’ 7)

5qm,R(qg ): <|—R(_kp)H0,+kp,+kp||—R (—kp)
= ‘Eqmw,L(%)

Eap L :<LL (o }Hl+kpv—kp|LR(‘kp)>v

(16)

(18)

(19)



IJSEAS

R

_)_>

O
|RR (+kp)

RR(+kp)

_)_>
O
Re (k5 )
(Rr (o Four,.n,

_)_> 4_)_
O ®
Re (5 ) R Cxp)

(RR (o ook, |RL(‘kp)>
<>O<>

/A\ qg

> +kp

Fig. 2. Magnetic dipole moment and the mass in a right-
handed particle at the particle spacetime axis. Opened
and closed circles indicate the particle and antiparticle
elements, respectively.

£qy,L (qg)= &gy, Lint. (Qg )+ €qq, Lext (qg ]

zchL(qg N’l—ca(qg Oy L (20)
509,L,int.(qg):%c2
<2y, (@ W1~ of (00 Jopn D)

£qy, Lext. @g )= £q4, L, gravitational field(% ]

q
=—G—fzo, (22)

&g, L(Qg ): &g, L, int. (Qg)+ &g, L, ext. (Qg)
- %EL @9)"3@ (q9 )}fqme
= (ZCE,_ (QQ)_ 1)?qm, Ls

(23)
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Fig. 3. Electric and color charges in a right-handed
particle at the particle spacetime axis. Opened and closed
circles indicate the particle and antiparticle elements,
respectively.

&gy, Lint. (QQ )= 0,

Eqy,, Lext (QQ } (ZCEL (Qg )—1}qm, L

2.2 Relationships between the Color Charge and Electric
Charge (Electric Monopole) at Time Axis

Let us consider a quark in time axis, as shown in Figs.
3and 5. We can consider that the spin state for a quark

(24)

(25)
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Fig. 4. Magnetic dipole moment and the mass in a left-
handed particle at the particle spacetime axis. Opened
and closed circles indicate the particle and antiparticle
elements, respectively.

with electric charge g, can be composed from the right-
handed chirality |R T(Qe,+tp)> or left-handed chirality

|L \2 (qe, +tp) elements (Fig. 1 (a)), defined as,

|R T(qe,+tp)>
=CRy (qej Rr +tp)> +CR, (qe] RL (+ta)>
= CR, (qej RR(+tp)> +CR, (qe1 R (—tp)>, (26)

|L \2 (qe,+tp)
=CL, (qej Lo (+tp)>+ Cly (qejLR(+ta )>
=CL, (er Lo (+tp)>+ Cly (erLR(—tp ): (27)
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Fig. 5. Electric and color charges in a left-handed particle
at the particle spacetime axis. Opened and closed circles
indicate the particle and antiparticle elements,
respectively.

where the |RR(+tp)> and |RL(—tp) denote the right-
and left-handed helicity elements in the right-handed
chirality |R T(qe,+tp)> state, respectively, and the

|L|_(+tp) and LR(—tp) denote the left- and right-
handed helicity elements in the left-handed chirality
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|Ll«(qe,+tp) state, respectively. By considering the
normalization of the |R T(qe,+tp)> and |L¢(qe,+tp)

states, the relationships between the coefficients
( 0<cr, (de)cr, @eher, (Ge)cr, @e)<l ) can be
expressed as

(RT (qe,+tp] RT @e,+tp ) = CF%R (qe)+c§L(qe)=1,
(28)

(L¢(c1e,+tij¢(qe,+tp) =cf (qe)+cf . (qe)=1
(29)

Let us next consider the Hamiltonian H; at the time
axis, as expressed as,

(30)

Hy, = Ho vt +t) + et -t -

The energy for the right-handed chirality |R T(qe,+tp)>

states can be estimated as

<R T(qe,+tp}Htp |R T (. +tp)
=k, (e Jeq,, R + R, (@ )eq,, L
+2¢g, (e )Jl—c%R (% )eq,, R

= (2C%R (@e )‘1)€%wa

+20R, (0 W1 - R, (G )zq,, R

= gqc,Fé(Qe)Jr gqe,R(Qe) (31)

where &q R and &q  denote the energies for the
right- |Re (+tp )) and left- |Ry(+tp )) handed helicity

elements in the right-handed chirality |R T(qe,+tp)>, and
can be defined as

€q..R =<RR (+tp ]HO,HD A RR(+tP )’ (32)
£q,, L= <R|_ (_tp)H0,+tp +t|RL (‘tp)>

= —< Rr ("'tp]HO,thp,Hp Rr (+tp )>

v @)
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and the €q,, R denotes the electric monopole charge
energy originating from the interaction between the right-
|RR(+tp)> and left- |R|_(—tp» handed helicity elements

at the time axis, which depends on the kind of particle,

£q, R= <RR (—‘rtp }Hl+tp,—tp |R|_ (—tp)>

= < Rr (+tIO }H 0+t,|RR (+tp )> (34)
Hy, -t |RL (‘tp) =Ho.+, RRth)}
= &g, Rl Rr (+tp ) (35)

and furthermore, £4_ r(qe ) denotes the color charge (g )
energy for the right-handed chirality state with charge ge ,

goc,R(Qe): 5qc,R,int.(Qe)+<9cc,R,ext.(Qe)
= C%{R (Qe)gqm,R + CFZQL (qe )5qCOC,L

= (ZC%R (Qe )— 1)5ch, R

and the £, r(qe) denotes the electric monopole charge
energy for the right-handed chirality state with charge ge,

(36)

gqe,R(Qe): gqe,R,int.(Qe)+ £q,,R,ext. (Qe)

= 2CR, (Qe Nl—C%R (Qe )gqen,Ra (37)
gqe,R,int.(Qe): 0, (38)
€9, Rext. (Qe ): €9,,Relectric field(Qe)

=2CR, (Qe Nl - C%R (Qe )5qeoc R
= KeQelr. (39)

Similar discussions can be made in the energy for the
left-handed chirality |L \2 (qe, +tp) states (Fig. 5),

<|_¢ (qe,+tp)Htp|L¢ @e,+tp)>
= CEL (e )gch,L + CER @ )ngR
+201 (Qe Hl— CEL (Qe )gqeoc L

= (ZC%R @e )—1)9%, L

v2cr, (g Wi-cf, (G )eq,, 1

= gqc,L(Qe)Jr gqe,L(Qe)' (40)
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Fig. 6. Magnetic dipole moment and the mass in a right- IRe (+ta ) IRL (ta))
handed antiparticle at the antiparticle spacetime axis. ( - C < )
Opened and closed circles indicate the particle and
antiparticle elements, respectively. >+ —_—
(RR(+ta — a>
g, L = <|—L(+tp}H 0,4t +t, |LL(+tp )> (41) :<RR (+#taJHo.-1,|Re (+ta)>
o

€0s0,R =<LR(_tp}HO,+tp,+tp LR(—tp)> 4—/O|\I>+qe
\
= _< L (+tp}HO,+tp,+tp Ly (+tp)> -k,

_ (42) Fig. 7. Electric and color charges in a right-handed
= T80, L antiparticle at the antiparticle spacetime axis. Opened

and closed circles indicate the particle and antiparticle
fq L= < L, (+tp)H1, " ,—tpl Lg (—tp )) elements, respectively.

N <'—L (“p)"'o,+tp L (“p))’ (43) fa.1 @e)= g, Lin (G )+ 2, Lext (0)
= CEL (Qe)qum,L +CER (qe)g%mR
H vt -t | LR (_tp ) =Hot,

L, (+tp)> = (ZCEL @e )—1)5%, L, (45)
= eq.| L (o ), (44)

5qe,L(qe): €q,,L,int. (Qe )+ £q,, L, ext. (Qe)
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Fig. 8. Magnetic dipole moment and the mass in a left-
handed antiparticle at the antiparticle spacetime axis.
Opened and closed circles indicate the particle and
antiparticle elements, respectively.

=2cy, (@ W1-cf @e)eq, L. (46)
gqe,L,int.(Qe)Z 0, (47)

£q,,Lext. (Qe ) = &q,,L,electric fieId(CIe)

=2cr, (Ge )Jl— cEL (e )eqew L

= KeQelT. (48)

The quantized g, values for the u, c, and t quarks are
+2/3, those for the d , s, and b quarks are —1/3, those for
the e, u, and 7z are -1, and those for the v, v, and v;

are 0, at the particle time axis (tp ).
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Fig. 9. Electric and color charges in a left-handed
antiparticle at the antiparticle spacetime axis. Opened
and closed circles indicate the particle and antiparticle
elements, respectively.

3. Origin of the Magnetic Dipole Moment, Mass,
Electric Charge, and Color Charge of an Antiparticle
at the Antiparticle Spacetime Axis

Origin of the magnetic dipole moment, mass, electric
charge, and color charge for the antiparticles at the
antiparticle spacetime axis (Figs. 1 (b), 6-9) is equivalent
to that for the particles at the particle spacetime axis (Figs.
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2-5). The term “particle (antiparticle)” in the discussions
of the particles at the particle spacetime axis should be
changed to the term “antiparticle (particle)” in the
discussions of the antiparticles at the antiparticle
spacetime axis, and the subscript “p (a)” in the
discussions of the particles at the particle spacetime axis
should be changed to “a (p)” in the discussions of the
antiparticles at the antiparticle spacetime axis., as shown
in Figs. 6-9. The quantized g, values for the U, €, and
i quarks are +2/3, those for the d , §, and b quarks are —
1/3, those for the €, iz, and 7 are -1, and those for the

Ve, Vi, and v, are £0, at the antiparticle time axis (t, ).

4. Origin of the Magnetic Dipole Moment, Mass,
Electric Charge, and Color Charge of an Antiparticle
at the Particle Spacetime Axis
4.1 Relationships between the Spin Magnetic Dipole
Moment and Mass at the Space Axis

Let us consider an antiparticle such as up and down
antiquarks in three-dimensional space axis (Figs. 10-13).
We can consider that the spin electronic state for an anti-
quark with massive charge gy and momentum -k, can

be composed from the right-handed chirality
RT(qg,—kp) or left-handed chirality |L¢(qg,—kp)
elements (Fig. 1 (c)), defined as,

R T(qg , —kp)
:CRR @g ]RR(—kp)-‘rCRL (qg]RL (—‘rkp ), (49)

LY (qg,—kp)
=cy, (qg] L. (—kp ) +CL, (qg )LR (+ kp)>, (50)

where the |RR(—kp) and |R|_(+kp) denote the right-
and left-handed helicity elements in the right-handed
chirality |R T(qg,—kp) state, respectively, and the
LL(—kp) and |LR(+kp)> denote the left- and right-

handed helicity elements in the left-handed chirality
LY (qg,—kp) state, respectively, at the space axis. By

considering the normalizations of the |R T(qg,—kp) and

Li(qg,—kp) states, the relationships between the

coefficients (0 <cg, (qg)cRL (qg)cLL (qg)cLR (qg)s 1)
can be expressed as
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(R™ @k JR ™ gk )

= ck, (g )+ c& (@)=L (51)
(L1 @~k ) L4 (9.~ )
=cf, (ag)+ <t (ag)-1. (52)

Let us next consider the Hamiltonian Hy for an
antiquark at the space axis, as expressed as,

(53)

Hi, = Ho Kk ~k, +Hi—-k+k,-

The energy for the right-handed chirality |R T(qg,—kp)

state can be estimated as

<R T(qg,—kp]H_kleT (qg,—kp)
= (ZCZRR (qg } 1)Eqme

+2cRR(qg N’l—c%R(qg dge R
= gqva(qg} gog,R(qg)

where gqm,R(qg) denotes the spin dipole magnetic

(54)

energies for the right- |RR(—kp) handed helicity
element in the right-handed chirality |R T(qg,—kp ) and

can be defined as

gqmc,R(QQ ): <RR(_kp )HO,—IQ),—kleR(_kp)): (55)
€ oo L(qg)=<R|_ (i- kp}HO,—kp,—kp |R|_ (+kp ),

and the £q4,,R denotes the mass energy originating from

(56)

the interaction between the right- |RR(—kp) and left-

|RL (+k, ) handed helicity elements, which depends on

the kind of antiparticle, and related to the Higgs vacuum
expectation value and Yukawa coupling constant,

RL(+kp)>,

and the £qy, R(qg ] denotes the generated mass energy for

(57)

gogw,R =<RR(_kp]Hl—kp,+kp

the right-handed chirality |R T(qg,—kp) state,



IJSEAS

_)_>
O
IR Grkp )
(RL(+kij0,_kp,_kp|RL(+kp)>
—Hl 1 — an

L(=R) .

_) -

O
|R|_(+kp)>
RL(+kp)>

(RR (_kp }Hl‘kp'*k P
A

<->O<->

AN

> +kp

Fig. 10. Magnetic dipole moment and the mass in a right-
handed antiparticle at the particle spacetime axis.
Opened and closed circles indicate the particle and
antiparticle elements, respectively.

gqg,R(% ): gqg,R,int.(QQ)* g4 R.ext. (QQ]
= 2CRR (QQ Nl—CZRR (QQ Ugoo: R?

Eqy,R,int. ((]g )= %CZ

~ 2CR, (Qg Nl - CZRR (qg Ugoe: R (59)

€qy,R,ext. (Qg ): €qq, R, gravitational field(QQ )

:—Gqui' zO,

(58)

(60)

and furthermore, Sqm,R(Qg) denotes the spin dipole

magnetic energy for the right-handed chirality state with
mass dg,

E, R(q9)= &y, Riint. (qq )—ngerveXt' (%J)
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Fig. 11. Electric and color charges in a right-handed
antiparticle at the particle spacetime axis. Opened and
closed circles indicate the particle and antiparticle
elements, respectively.

- %E‘R (00 )-c&, (@ )}‘qmw,R
= ek, (3)-1Fap..r.

(61)

where
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Fig. 12. Magnetic dipole moment and the mass in a left-
handed antiparticle at the particle spacetime axis.
Opened and closed circles indicate the particle and
antiparticle elements, respectively.

€qy,, R int. (Qg ): 0,
¢y R ext. (q9)= (ZC%R (QQ)‘l}qmm,R-

Similar discussions can be made in the energy for the
left-handed chirality |L J (qg,—kp) states (Fig. 12),

<Li (T Y R s )>
= (ZCEL (qg)—l):qm,L

+20, (qg Ml— CEL (Qg Ugeor L
= SQm»L(qg)+ ng,L(Qg)

gqm,L(qg)=<LL(—kp]HO,_kp,_kJLL(—kp)), (65)

(62)
(63)

(64)
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Fig. 13. Electric and color charges in a left-handed
antiparticle at the particle spacetime axis. Opened and
closed circles indicate the particle and antiparticle
elements, respectively.

S%WYR(qg ): <LR(+kp }HO,—kp,—kp |LR(+kp)
= &y, L(% )

Eep, L :<LL (_kp }Hl'kp*+kp

(66)

Lr (+ Kp )>

(67)
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Eqy L (qg): £qq, L int. (qg )+ £qq, Lext. (QQ ]

:ZCLL(% Nl_ca(% Qo L (68)
Eqy, Ljint. (QQ ): dg ¢?
~ 20, (qg )|/1— CEL (qg Qg Lo 69)
£qy, Lext. @g ): £q4, L, gravitational field(qg ]
=-e%l ~0, (70)
Eq,,L (QQ ): &g, ,L,int. (QQ )+ &g, L, ext. (Qg)
:%i@g}‘ﬂ@gnﬁm¢
= (2t (@)1 g, L (71)
gqﬂ,L,int.(Qg): 0, (72)
Eq,,Lext (Qg ): (ZCEL (QQ )—1)%30, L- (73)

4.2 Relationships between the Color Charge and Electric
Charge (Electric Monopole) at Time Axis

Let us consider an antiquark in time axis, as shown in
Figs. 11 and 13. We can consider that the spin state for
an antiquark with electric charge ge can be composed

from the right-handed chirality |R T(qe,—tp)> or left-
handed chirality |L¢(qe,—tp) elements (Fig. 1 (c)),

defined as,

|RT(%"tp)>

=CRy (erRR —tp)>+ CRL(erRL(Hp)): (74)
||_¢ (qe,—tp)>
=cy, (qej Ly (—tp ) + i, (qej LR (+tp ) (75)

where the |RR(—tp)> and |RL(+tp)> denote the right-
and left-handed helicity elements in the right-handed
chirality |R T(qe,—tp)> state, respectively, and the
|L|_(—tp) and LR(+tp) denote the left- and right-
handed helicity elements in the left-handed chirality
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|L~L(qe,—tp) state, respectively. By considering the
normalization of the |R T(qe,—tp)) and |L~L(qe,—tp)

states, the relationships between the coefficients
( 0<cr, (de)cr, @eher, (Ge)cr, @e)<l ) can be
expressed as

(RT (qe1—tp]R T(qea_tp)>= C%R(qe)+C%L(Qe)=1,
(76)

(L4 et JLb ety )= R, (@ )+ o2, (0 )-1
(77)

Let us next consider the Hamiltonian H; at the time
axis, as expressed as,

(78)

Hy = Ho—t),—t, + Pt +t, -

The energy for the right-handed chirality |R T(Qe,—tp)>

states can be estimated as

<R T(qe,—tp)Htp |R ™ ,—tp)>

= CZRR (Qe)gqm,R + CéL (qe)gqcooil-

+2CR, (e Hl - C%R (9 )gqew R

= (ZCZRR (Qe )_1)500,0, R

+20R (0 WL - &, (Ge )eq,, R

= 5qc,R(Qe)+ gqe,R(Qe)- (79)

where &q R and &g denote the energies for the
right- |Re(-tp)) and left- [Ry(+tp)) handed helicity

elements in the right-handed chirality |R T(qe : —tp)>, and

can be defined as

20, = Re 1o Jro1, -4 [ReC1p)

~{RCtofHo R G). @)
EqL= <R|_ (+tp]Ho ,_tp,_tpl R (+tp)>
=—&q,,.R (81)
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and the &q g denotes the electric monopole charge

energy originating from the interaction between the right-
|RR(—tp)> and left- |R|_(+tp)> handed helicity elements

at the time axis, which depends on the kind of antiparticle,

RL (+tp )>

£q, R =<RR _tp)Hl,—tp,Hp

- <R|_ (+tp]H0 R (+tp)>, 82)
(R (Ctp JHety. o1, =(RiCrtp JHo o,
i) o

and furthermore, ¢q r(qe) denotes the color charge

(qc)) energy for the right-handed chirality state with
charge qe,

goc,R(Qe): qu,R,int.(Qe)"‘5oc,R,ext.(Qe)
= CZRR (Qe)gch,R + CinL (Qe )gch,L

= (2C%R (Qe )— 1)€ch, Ry

and the £ r(qe) denotes the electric monopole charge
energy for the right-handed chirality state with charge ge,

(84)

5qe,R(qe): &g, R, int.(Qe)"‘gqe,R,ext.(Qe)

=2CR, (Qe Nl—CZRR (Qe )gqew,R- (85)
goe,R,int.(qe): 0, (86)
£q,,Rext. (Qe )— £q,,Relectric fleld(qe

=2CR, (Qe Nl CRR (Qe )gqeoo
= Kede/r. (87)

Similar discussions can be made in the energy for the
left-handed chirality |L \2 (qe,—tp) states,

<L 4 (Ge. 1y 1Htp|L 4 (. —tp)>

= CEL (Qe )chw, L+ CER (Qe )5%c R

+201, (Qe Hl— CEL (Qe )gqeoc L
= (ZCE{R (Qe )—1)50630, L

+2C|_L (qe wl—cﬁl_ (qe )gqew,L
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= gqc,L(Qe)+ gqe,L(Qe)- (88)
fq L= —< Lr(+tp JHo—, 1 | Lr (+tp)>, (89)
£q..R :<LR (+tp }H(),_tp,_tp||_R (+tp)>
= —6‘qm’|_, (90)
€q, L =<L|_ _tp]Hl,—tp,+tp LR (+tp )>
_ < Lr (+tp JHo, | LR (+tp )> (91)
(LL (_tp] Fh,—t, 1, = <LR th) Ho,+t,
= e, L{Lr () 92)
£q,,L (Qe): EqC,L,int.(Qe)"‘ &g, L, ext, (Qe)
= CEL (Qe )5ch,L + CER (Qe )gqcm R
= (ZCEL (Qe )‘1)50000, L» (93)
gqe,L(CIe)= 5qe,L,int.(Qe )+ &g, L, ext. (Qe)
=2C. (Qe Nl—CEL (Qe )quw,Lv (94)
goe,L,int.(Qe)= 0, (95)
£q,,Lext. (Qe): £q,, L, electric field(Qe)
= ZCLL (Qe Hl—CEL (Qe )gqew,L
= KeQelr. (96)

The quantized ge values for the U, T, and t antiquarks
are —2/3, those for the d, §, and b antiquarks are +1/3,
those for the €, zz, and 7 are +1, and those for the g,
v, and ‘v, are +0, at the particle time axis (tp).
5. Relationships between the Spin Magnetic Dipole
Moment, Massive Charge, Electric Monopole Charge,
and Color Charge; Particles at the Particle Spacetime
AXis
5.1 Spin Magnetic Dipole Moment

The energies for the spin magnetic dipole moment for

the |R T(qg,+kp)> state can be expressed as Eq. (13).
At the time of the Big Bang, the 5qm,R(qg) and
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Fig. 14. Intensity of the magnetic dipole moment,
gravitational field, electric field, and color field as a
function of time.

gqm,L(Qg) values were the maximum (Fig. 14). That is,
there was no mixture between the right- |RR(+kp) and

left- |RL (ky (= | Re(+ka))) handed helicity elements,

and thus the spin magnetic dipole moment was the largest
at the Big Bang. In other words, the mass (infinitesimal
electric dipole charge) and electric monopole charge were
not generated at that time. However, since temperatures
immediately decreased after Big Bang, because of any
origin (i.e., Higgs boson, broken symmetry of chirality

etc.), the mixture between the right- |RR(+kp) and left-
|R|_(—kp)> handed helicity elements has begun to occur.
The mixture between the right- |RR(+kp) and left-
|R|_(—kp)> handed helicity elements increases with an
increase in time (with a decrease in the cg, (qg]value).

Similar discussions can be made in the |L¢(qg,+kp)

state.
We can see from Figs. 2 and 4 that the Sqm,R(Qg) and

5qm,L(Qg) values are not equivalent in the space axis.
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The total chirality and momentum in the
<RR(+k Howri | Re (o ) and
<|—L(+kp]H0,+kp,+kp LL(+ kp)> terms in the both

|R T(qg,+kp)> and |L¢(qg,+kp) states are not zero.

This is the reason why the number of elements for
magnetic spin dipole moments is two, and thus there are
attractive and repulsive forces between two magnetic
dipole moments.

The spin magnetic dipole energy is proportional to the

<RR (+kp ]H 0.+ ky +ko | RR (+|<p )

<RL(—kp]HO,+kp,+kp RL(—kp)> values, and the

<LL(+kp1HO,+kp,+kp LL(+kp)>

<|_R(-kp]Ho,+kp,+kp||_R(—kp)> values (Figs. 2 and 4).

These values are different between the kinds of particles
and antiparticles.  This is the reason why we cannot
theoretically predict the intensity of the spin magnetic

and

and

dipole moment for each particle or antiparticle. In
summary, because of the
<RR(+kp 1H0’+ Ko +kp RR(+kp) and

LL(+kp)> terms, originating from

<|—L(+kp]H0,+kp +ky

the finite right- and left-handed helicity elements,
respectively, the magnetic dipole field goes from the
infinitesimal source point to infinitesimal sink point at
finite space axis. This is the reason why the path of the
magnetic dipole field is like loop (source-sink)-type, as
shown in Figs. 2 and 4.

It should be noted that the strength of the spin magnetic
dipole moment depends on the direction at the space axis.
That is, the strength of the spin magnetic dipole moment
can change, according to the spatial environment. This is
because the spin magnetic dipole moment can be defined
as the difference between the right-

<RR (ko JHo.s k1| RR (oK ) left-handed

<RL(_kp]HO,+kp,+kp RL(—kp)> angular  momentum
elements (space kp(+0) dependent (+k, or —kp)).

That is, we can consider that the spin magnetic dipole
moments are not rigid with respect to the spatial
environment.  We can consider that the spin magnetic
dipole moment observed in our real world can be defined
as the difference of the spin angular momentum between
the components of wave function for the right- (left-)
handed particle and the right- (left-) handed antiparticle,
as shown in Figs. 2, 4, 6, 8, 10, and 12.

and
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If we observe the magnetic dipole moment in large
enough range and time (Ar>>0, At>>0), we would

observe average &q Robs.Art>>0 and &q L obs.Art>>0

values originating from both the
<RR(+kp Moo,k RR(+kp) and
<R|_ (—kp)H0,+kp,+kp RL (—kp )) terms, and both the
<LL(+kp]Ho,+kp,+kp L kp)> and
<LR (— kp]HO,JrkWr k Lr (— Kp )> terms, respectively,

£q,,,R0bs.Ar t>>0 = (ZCZRR (Qg)_l)‘?qmo,R: ©7)

2
€qy,L,0bs.Ar t>>0 = (ZCL,_ (qg )’1)5%301 L:

On the other hand, if we observe the magnetic dipole
moment in small enough range and time ( Ar=0,
At~0 ), we would observe various &g R obs.Art~0

(98)

values originating from only the
<RR(+kp ]Ho,+ ok, RR(+kp) , or
<R|_(—kp Ho,+kp,+kp RL (—kp )) or other combinations
between them, and from only the
<L|_(+kp Ho, ek, LL(+kp)> , or
<LR(—kp H0,+kp,+kp LR(—kp)>, or other combinations

between them,

€q,,R,0bs.Ar t~0 = €q,,,,R

= &g, L

= etc. (99)
£q,,L,0bs.Ar t~0 = &g, L

= &qp, R

= etc. (200)

That is, if we observe the magnetic dipole moment in
large enough range and time (i.e., the uncertainty of the
position and time is very large (Ar>>0, t >>0)), we
would observe the average &g Robs.art>>0 and

€q,,L.obs.Ar t>>0 Values with very small uncertainty in

momentum and energy (Ak =0, AE ~0), as usual. On
the other hand, if we observe the magnetic dipole moment
in small enough range and time (i.e., the uncertainty of the
position and time is very small (Ar =0, At=0)), we
would observe the various &g Robs.art=0 and
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€q,,L.obs.Art=0 Values with very large uncertainty in

momentum and energy (Ak>>0, AE>>0). This can
be related to the Heisenberg’s uncertainty principle.

5.2 Mass (Infinitesimal Electric (and Magnetic) Dipole
Charge)

The mass energy gqg,R(qg] for the right-handed
chirality |R T(qg,+kp)> element can be defined as Eq.
(10). At the time of the Big Bang, the gqg,R(qg]vaIue
was the minimum (cg, (dg )= 1) (Fig. 14). That is, there
was no mixture between the right- |RR(+kp) and left-
|RL (&, )) handed helicity elements, and thus the mass

energy was zero at the Big Bang. In other words, the
mass was not generated at that time. However, after that,
temperature significantly decreased, and thus because of
any origin (i.e., Higgs boson, broken symmetry of

chirality etc.), the mixture between the right- |RR(+kp)
and left- [R (~kp )) handed helicity elements has begun
to occur. The mixture between the right- |RR(+kp) and
left- |RL(—kp)> handed helicity elements increases with

an increase in time (with a decrease in the cgr, (qg]
value). Similar discussions can be made in the
|L¢(qg,+kp) state.

The mass energy is

<RR(+kp ]H1,+kp,—kp|RL (‘kp)
<L|_(+kp)H1,+kp,_kplLR(—kp )> values (Figs. 2 and 4).

These values are different between the kinds of particles.
This is the reason why we do not theoretically predict the
mass for each particle or antiparticle.

We can see from Figs. 2 and 4 that the gqg,R(qg ] and

the
and

proportional  to

gqg,L(qg)vaIues are equivalent in the space axis. The
the
and

total chirality and momentum in
(Re (+kp JHvk -t R (o )

<L|_(+k|O)H1,+ kp,—kpl'-R (—kp )> terms in the both
|R T(qg,+kp)> and |L¢ (qg,+kp) states are zero. We

can consider that the mass is generated by the mixture of
the right- |Re(+ky ) and left- [Ri(kp)) handed

helicity elements at the space axis. In the real world we
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live, the reversible process (-kp) can be possible in the
space axis while the reversible process (—tp) cannot be

possible in the time axis (irreversible). This is the reason

why the number of elements for mass is only one, and

thus there is only attractive force between two masses.
summary, because of

In
<RR(+kp]H1,+kp,—kp|RL(_kp)
<LL(+kp)H1,+kp,_kp|LR(—kp)> terms, originating from

the cancellation of the right- and left-handed helicity
elements at space axis, the gravitational fields only spring
out from the infinitesimal source point (or comes into the
infinitesimal sink point) to (from) any direction in the
space axis.

On the other hand, the total chirality and momentum in

the <RR(+kp }H1,+kp,—kp|RL(_kp)

<LL(+kp)H1,+kp,_kp|LR(—kp)> states are zero not

because of the intrinsic zero value but because of the
cancellation of the large right- and left-handed helicity
elements, which are the origin of the spin magnetic
moment and the electric charge.  Therefore, there is a
possibility that the external potential energy

( gqg,ext.,R(QQ) and gqg,ext.,L@g) ) for the
<RR(+kp]H1,+kp,—kp|RL(_kp)

<L|_(+kp]H1,Jr kp,—kplLR (—kp )> states can be very small

but finite values (fluctuated and induced polarization
effects). Therefore, the distortion of the spacetime axes
can occur. That is, we can consider that the gravity can
be considered to be the residual electromagnetic forces
[14]. Such fluctuation originates from the fact that the
dg Vvalue is decided under the very small uncertainty of

the position (Ar~0) and time (At~0), and thus the
uncertainty of the momentum (Ak>>0) and energy
( AE>>0 ) is very large (Heisenberg’s uncertainty
principle).

Most of extremely large energy generated at the time of
the Big Bang has been stored in the particle and
antiparticle as a large potential rest energy, and only small
part of it is now used as very small gravitational energy.
This is the reason why the gravity is much smaller than
other three forces.

It should be noted that the strength of the massive
charge is observed to be always constant, and not to
depend on the direction at space axis.  That is, the
strength of the massive charge cannot change, according
to the spatial environment. This is because the massive
charge can be defined as the mixture (cancellation) of the
right- and left-handed angular momentum elements at the

the
and

and

and
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space axis (at kp,tota|:(+kp)+(—kp)=0 ) (e,
<RR(+kp]H1,+kp,—kp|RL(_kp)
<L|_(+kp]H1,+ o -ic | Lr (Ko )) ).

consider that the massive charges are rigid with respect to
the spatial environment. We can consider that the
massive charge observed in our real world can be defined
as the mixture (cancellation) of the components of angular
momentum wave function for the right- (left-) handed
particle and the right- (left-) handed antiparticle at space

axis (at Kp total = (+kp)+ (—kp): 0), as shown in Figs. 2
and 4.

and

That is, we can

5.3 Electric Monopole Charge
The energy &q, r(de) for the right-handed chirality

|R T(qe,+tp)> element can be defined as Eq. (37). At

the time of the Big Bang, the &4 r(qe) value was the
minimum (cg, (e )=1). That is, there was no mixture

|Re (+1p ) left-
|R|_(—tp)>(:|R|_(+ta))) handed helicity elements, and

thus the electric monopole field energy was zero at the
Big Bang. In other words, the electric monopole charge
was not generated at that time (Fig. 14). However, after
that, temperature significantly decreased, and thus
because of any origin (i.e., Higgs boson, broken
symmetry of chirality etc.), the mixture between the right-

|Re(+tp ) and teft- [Re(tp) (=|RL(+ta)) ) helicity
elements at the time axis has begun to occur. The
mixture between the right- |RR(+tp)> and left-

between the right- and

R (tp ) handed nelicity elements at the time axis

increases with an increase in time (with a decrease in the
CRy (e ) value). Similar discussions can be made in the

|L ! (G +tp) state.

The electric monopole field energy is proportional to

the <RR +tp]H0’+tp RR(+tp)

<L|_(+tp ]HoyﬂplL,_ (+tp)> values (Figs. 3 and 5). On

the other hand, these values are different between the
kinds of particles.
We can see from Figs. 3 and 5 that the &q_ r(de ) and

gqe,L(qe)values are equivalent in the space axis. The

Rg (+tp ) and

and

total momentum in <RR(+tp}HO,+tp
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(L,_ +tp)H0,+t|LL (+tp) terms in both |R T(qe,+tp)>
and |L¢(qe,+tp) states are not zero. And the total

chirality in  the <RR(+tp)HO,+tp RR(+tp) and

<L|_(+tp )Ho,+tp Ly +tp)> terms in the |R T(qe,+tp)>
and |L¢(qe,+tp) states are opposite by each other at

time axis, as shown in Figs. 3 and 5.  We can consider
that the electric monopole charge is generated by the

mixture of the right- |RR(+tp)> and left- |R|_(—tp)

handed helicity elements at the time axis. For example,
we can consider that the electric monopole charge is
generated by the mixture (superposition) of the particle

(|RR(+tp)>) and antiparticle (|R|_(—tp) ) states

components in

(|R T(qe,+tp)> ).

reversible process (-tp) cannot be made in the time axis
(irreversible). Therefore,

<RR(+tp}Hol+tp Rr (+tp)

<L|_(+tp)Ho,+tp L +tp)> states instead of the

<RR (—i—tp)HL oty |RL (-tp)>

<L|_(+tp )Hl,ﬂp,_tplLR (—tp)> states. This is the reason

RR(+tp)
and <L|_(+tp]H0’+tp|L|_(+tp)> values in the both

|R T(qe,+tp)> and |L¢(qe,+tp) states are not zero,

and opposite by each other, and the number of elements
for electric monopole charge is two, and thus there are
attractive and repulsive forces between two electric
monopole  charges. Because  of  the

<RR(+tp)HO,+tp RR(+tp) terms, the electric monopole

field only springs out from the infinitesimal source point
to any direction in the space and time axes. On the other

hand, because of the <L|_(+tp )Ho,np L (+tp)> terms,

the electric field only comes into the infinitesimal sink
point from any direction in the space and time axes. In

summary, because of the <RR (+tp]H L+, ~t, |RL (—tp ))

and <L|_(+tp )Hliﬂp,_tplLR (—tp)> terms, originating
from the mixture of the right- and left-handed helicity

the wavefunction in the particle

In the real world we live, the

we must consider the
and

and

why the total chirality in the <RR +t|0]H0,+tp
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elements, the electric field springs out from the
infinitesimal source point to any direction in the time axis,
or comes into the infinitesimal sink point from any
direction in the time axis.

It should be noted that the strength of the electric
monopole charge is observed to be always constant at
time axis, and not to depend on the direction at space axis.
That is, the strength of the electric monopole charge
cannot change, according to the spatial and time
environment.  This is because the electric monopole
charge can be defined as the mixture (cancellation) of the
right- and left-handed angular momentum elements at the

time axis (at tpytota|=(+tp)+(—tp):0 ) (e,
<RR(+tp)Hl“p"tp|RL(_tp)>

<L|_(+tp )Hlyﬂpl_tplLR (—tp)> ). That is, we can consider

that the electric monopole charges are rigid with respect
to the spatial and time environment. We can consider
that the electric monopole charge observed in our real
world can be defined as the mixture (cancellation) of the
components of angular momentum wave function for the
right- (left-) handed particle and the right- (left-) handed
antiparticle at the time axis, as shown in Figs. 3 and 5.
The electric monopole charges are generated by the
interactions between the wave functional components of
the particles and antiparticles. We can interpret that the
electric monopole charges are generated by the virtual
particle-antiparticle pair annihilation interaction in a

particle  (at  Kpotal = (+kp)+ (+ka)=0 , at
tp total = (+tp)+ (+ta): 0)

and

5.4 Color Charge
The ch,R(qe) for the right-handed chirality

|R T(qe,+tp)> element can be defined as Eq. (36). At
the time of the Big Bang, the £q_ r(de ) value was very
large (g, (de)=1).
the

That is, there was no mixture

&) left-
|R|_(—tp)>(:|R|_(+ta))) handed helicity elements, and

thus the color charge field was very large at the Big Bang
(Fig. 14). However, after that, temperature significantly
decreased, and thus because of any origin (Higgs boson,
broken symmetry of chirality etc.), the mixture between

the right- [Re((+t, )) and left- |Re (tp ) (= RL(+1)))
handed helicity elements at the time axis has begun to
occur. The mixture between the right- |RR(+tp)> and

between right- and
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left- |R|_(—tp) handed helicity elements at the time axis

increases with an increase in time (with decrease in the
CRy (qe) value). The ch,R(Qe) value decreases with an

increase in time (with decrease in the cg_ (e ) value).

Similar discussions can be made in the |L¢(qe,+tp)

state.

We can consider that the three kinds of the color
charges (red (Rd), blue (BI), and green (Gr)) states are
composed from the three magnetic g gL (de) |

vq, R (0e). and wq_ 1 (Ge) states, having the energies of

the goc,RL(QeX= 5qm,R(qg)and gqm,L(Qg))v qu,R(CIe):

and &q_L (qe), respectively. Red, blue, and green color

charges can be defined by appropriate combination
between yq_ g (Ge). wq, R (Ge). and g () states.
For example, we can consider that the energy for the color
field originating from the red, blue, and green charges can
be mainly expressed as the 5qc,R(Qe)1 £q,.L (qe), and

£q,,RL(Ge ) values, respectively.  This consideration is

available, at least, as essential qualitative discussions in
this article. Three color charges (red, blue, and green)
can be explained if we define the magnetic monopole and
magnetic dipole moment expressed in Egs. (13), (23),
(36), and (45) as color charges.  Therefore, we can
consider that the color charges in the strong force can
originate from the magnetic monopole and the spin
magnetic dipole moment.

For example, wavefunction of the three quarks (W1,

Y-, and W¥3) in a proton or neutron can be expressed as

Y= 'Jclz,int. (Qe )+ C12,ext. (Qe)

x {ory (G Wo,r + cr (Ge)¥q,L }  (10D)
Y2 :'JCZZ, int.((le)+ C%,ext.(Qe)
x {CLL(Qe)‘PoC,L +C|_R(Qe)‘1’qc,R}, (102)
V3= 'JCC? int. (Qe )"‘ C%,ext. (Qe )CRL (Qe )\ch, RL »
(103)
(Clz, int. (Qe )+ Cfext. (Qe )X:%R (Qe )+ CZRL (Qe )): 1
(104)
(022, int. (q e )+ C%,ext. (Qe )XCEL (q e )+ CER (Qe )): 1,
(105)
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$BdS =0

Gauss’s law in color field
Fig. 15. Gauss’s law in the color field in a hadron and an
anti-hadron.

(106)

(C??,int. (Qe )+ CZ?, ext. (Qe )):FZQL (Qe ) =1,

where the Cl,int.(qe)v CZ,int.(qe)1 and cg, im_(qe) values
are the internal coefficients denoting the strong field

energy, and the Cl,ext.(qe)v CZ,ext.(Qe): and c3 ext. (Qe)
values are the external coefficients denoting the color
charges in quarks, antiquarks, and gluons.  The space
integration of the color charge field becomes zero in a
hadron (Gauss’s law in color charge) (Fig. 15),

§Beds =o. (107)

This is the reason why the total color charge in a hadron is
observed to be 0 (white color charge), and the reason why
gluons are observed to be confined within a hadron,

Clz,ext. (Qe )CI%R (Qe )+ C%,ext. (Qe ER (Qe)

= Clz,ext. (Qe )C%L (qe )+ C%, ext. (Qe EL (qe) (108)

We can see from Figs. 3 and 5 that the £q_ r(de ) and
€. L (qe)values are equivalent in the space axis. The

RR(+tp)>

LL(+tp)> terms in the both

total momentum in the <RR(+tij0,+tp,+tp

and <L |_(+tp )H 0.+tp +

|R T(qe,+tp)> and |L~L(qe,+tp) states are not zero.

And the total chirality in the
<RR(+tp]HO,+tp,+tp RR(HZp)> and
<L|_(+tp ]H 04ty +t, Ly (+tp )> terms in the
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|R T(qe,+tp)> and |Li« (qe,+tp) states are opposite by

each other at the time axis, as shown in Figs. 3 and 5.
We can consider that the color charge is the right-

|RR(+tp)> and left- |R|_(—tp) handed helicity elements

of the angular momentum in quark at the time axis. In
the real world we live, the reversible process ( -ty ) cannot

be possible in the time axis (irreversible). Therefore, we

Rg (+tp )> and

LL(+tp )> states instead of the

must consider the —<RR(+tp }H0,+tp,+tp

_<|— L (+tp )H 0,+t, +t,

<R|_ Ctp JHo, 0 | RL (—tp)> and
<LR —tp HQHP +t, LR(—tp )> states. This is the reason
why the total chirality in the
<RR(+tp Ho ot 41, RR(+tp)> and
<L|_(+tp Ho,+tp,+tp |L|_ (+tp )> values in the

|R T(qe,+tp)> and |L~L(qe,+tp) states are not zero,

and opposite by each other, and the number of elements
for color charge at time axis is two. On the other hand,
the number of elements for color charge at space axis is
one. Furthermore, there is only attractive forces between
two or three color charges. Because of the

<RR(+tp)Hoy+tpy+tp|RR(+tp)> terms, the color field only

springs out from the infinitesimal source point to any
direction in space and time axes. On the other hand,

because of the <L|_(+tp )Ho,+tp,+tp L (+tp )) terms, the

color field only comes into the infinitesimal sink point
from any direction in space and time axes. In summary,

because of the <RR(+tp]H0,+tp‘+tp RR(thp)> and
<L|_(+tp }H 0+t +t, L (+tp )> terms, originating from the
right- |Re(+t, )) and Teft- |Ry(-tp ) handed helicity
elements, and the left- |L|_ (+tp) and right- |LR (—tp)

handed helicity elements, of the angular momentum in
quark at the time axis, the color field springs out from the
infinitesimal source point to any direction in time axis, or
comes into the infinitesimal sink point from any direction
in the time axis.

It should be noted that the strength of the color charge
depends on time and the direction at the space axis. That
is, the strength of the color charge can change, according
to the time change and the spatial environment. This is
because the color charge can be defined as the summation
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between the right- <RR(+tp)HO,+tp,+tp RR(thp)> and
left-handed <F¢L(—tp]HO,+tp,+tp R (—tp)> angular
elements, and the left- <LL(+tp )Hoyﬂpﬁtp L (+tp)> and

right-handed <LR(—tp )Hoyﬂpvﬂp LR(—tp )) angular
elements (time t, (= 0) dependent (+t, or —t;)). That

is, we can consider that the color charges are not rigid
with respect to time change and the spatial environment.
We can consider that the color charge observed in our real
world can be defined as the summation of the angular
momentum of the components of wave function for the
right- (left-) handed particle and the right- (left-) handed
antiparticle at particle time axis, as shown in Figs. 3 and
5. That is, we can consider that total color charges for
hadrons are always 0 (while) because each color charge
for quarks and antiquarks can change with time so that the
total external energy for the environments for hadrons can
be minimum and stable (total while color charge). There
is a possibility that even if each quarks and antiquarks
could be separated, each quark or antiquark has zero color
charge (i.e., green charge defined in this article), and thus
we would not be able to observe the strong color charges
(i.e., red and blue charges defined in this article). There
is a possibility that the color charges for leptons and
antileptons, which can be observed to be isolated, cannot
be observed even if leptons and antileptons as well as the
quarks and antiquarks have color charges.

If we observe the color charge for long enough time
(At>>0), we would observe average &q_ R obs.At>>0

and &q_ L obs.at>>0 Values originating from the both the

<RR(+tp HO’HP'HP RR(HZp)> and
<R|_ ~tp H0,+tp,+tp RL (—tp)> terms, and from the both
the <L|_(+tp ]Ho,+tp,+tp L (+tp )) and
<LR ~tp H0,+tp,+tp LR(—tp )> terms,

€q,,R,00s.At>>0 :(2 CI%R (Qe )_1)5qmc,Rv (209)
€q,,L,0bs. At>>0 = (ZCEL (Qe )_ :I-)SqmC L (110)

On the other hand, if we observe the color charge for
short enough time (At~0), we would observe various
€q,,Robs.at=0 and £q | obs.At=0 Values originating from

only the <RR(+tp]H0,+tp,+tp|RR("tp)> , or
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<R|_ ~tp H0,+tp,+tp R,_(—tp)> , or other combinations
between them, and from only the
<L|_(+tp H0,+tp,+tp L (+tp )> , or
<LR —tp HO,+tp,+tp LR(—tp)>, or other combinations

between them,

€q.,Robs.At~0 = €q.,, R

= &0 L

= etc. (111)
€q,,L,0bs. At=0 = €q,,L

= €44, R

= etc. (112)

That is, if we observe the color charge for long enough
time (i.e., the uncertainty of the time is very large
( At>>0 )), we would observe the average
€q,,Robs.At>>0 and &g L obs.At>>0 Values with very
small uncertainty in energy (AE ~ 0). On the other hand,
if we observe the color charge in small enough time (i.e.,
the uncertainty of the time is very short (At~0)), we
would  observe the various &g Robs.at~0 and

£q,L,obs.at~0 Values with very large uncertainty in

This can be related to the
Heisenberg’s uncertainty principle.  This is the reason
why the gluon has the color charge energies
(£q,,Rext.(de ) as well as the strong force field energies

energy ( AE>>0).

(£q,,Rint. (e ), and the reason why the color charges and

the number of gluons significantly change in a hadron
with a time change.

6. Relationships between the Spin Magnetic Dipole
Moment, Massive Charge, Electric Monopole Charge,
and Color Charge; Antiparticles at the Particle Time
AXis

Various charges for antiparticles should be expressed at
the antiparticle spacetime axis. On the other hand, these
charges will be expressed at the particle spacetime axis
where we live as a real world, in this article. That is,
anti-red, anti-blue, and anti-green color charges at the
antiparticle spacetime axis are denoted as blue, red, and
green color charges at the particle spacetime axis. Anti-
positive and anti-negative electric charges at the
antiparticle spacetime axis are denoted as negative and
positive electric charges at the particle spacetime axis.
Furthermore, anti-N and anti-S magnetic poles at the
antiparticle spacetime axis are denoted as S and N
magnetic poles at the particle spacetime axis.
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6.1 Spin Magnetic Dipole Moment
The energies for the spin magnetic dipole moment for

the |R T(qg,—kp) state can be expressed as Eq. (61).
At the time of the Big Bang, the gqm'R(qg) and
gqm,L(qg) values were the maximum. That is, there was
no mixture between the right- |RR(—kp) and left-
|RL (ks )(=|RL(~Ka)}) handed helicity elements, and

thus the spin magnetic dipole moment was the largest at
the Big Bang. In other words, the mass (infinitesimal
electric dipole charge) and electric monopole charge were
not generated at that time (Fig. 14).  However, since
temperatures immediately decreased after Big Bang,
because of any origin (i.e., Higgs boson, broken
symmetry of chirality etc.), the mixture between the right-

RR(—kp) and left- |RL (+kp) handed helicity elements

has begun to occur.  The mixture between the right-
Rr (~kp ) and left- |Ry (+k, ) handed helicity elements

increases with an increase in time (with a decrease in the
CRg (qg]value). Similar discussions can be made in the

Ly (qg —kp ) state.
We can see from Figs. 10 and 12 that the Sqm,R(Qg)

and Eqm,L(Qg) values are not equivalent in the space
axis. The total chirality and momentum in the

<RR(_kp}HO'_kp'_kleR(_kp»
(LL(-kp]Ho,_kp,_kJLL(-kp) terms in the both
|R T(qg,—kp) and |L¢(qg,—kp) states are not zero.

This is the reason why the number of elements for
magnetic spin dipole moments is two, and thus there are
attractive and repulsive forces between two magnetic
dipole moments.

The spin magnetic dipole energy is proportional to the

<RR(‘kp o1 |Re (_kp)>

<RL(+kp}H0'_kpy_|% R_ +kp)> values, and the

<LL(—kp]HO,_kp‘_kp|LL (—kp)

<LR(+kp]H0’_kp,_kp LR(+kp)> values (Figs. 10 and

12). These values are different between the kinds of
particles and antiparticles.  This is the reason why we
cannot theoretically predict the intensity of the spin

and

and

and
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magnetic dipole moment for each particle or antiparticle.
In summary, because of the

<RR(—kp }HO,—kp,—kleR(_kp )) and

<LL(—kp)H0,_kp,_kp|LL(—kp) terms, originating from

the finite right- and left-handed helicity elements,
respectively, the magnetic dipole field goes from the
infinitesimal source point to infinitesimal sink point at
finite space axis. This is the reason why the path of the
magnetic dipole field is like loop (source-sink)-type, as
shown in Figs. 10 and 12.

It should be noted that the strength of the spin magnetic
dipole moment depends on the direction at the space axis.
That is, the strength of the spin magnetic dipole moment
can change, according to the spatial environment. This is
because the spin magnetic dipole moment can be defined
as the difference between the right-

<RR (ko JHok, - |Rr (ko )) left-handed

<R|_(+kp}H0,_kp,_|$|R|_(+kp)> angular  momentum
elements (space kp(;t 0) dependent (+kp or —kp)).

That is, we can consider that the spin magnetic dipole
moments are not rigid with respect to the spatial
environment. We can consider that the spin magnetic
dipole moment observed in our real world can be defined
as the difference of the spin angular momentum between
the components of wave function for the right- (left-)
handed particle and the right- (left-) handed antiparticle,
as shown in Figs. 10 and 12.

If we observe the magnetic dipole moment in large
enough range and time (Ar>>0, t>>0), we would
observe average &g Robs.Art>>0 and &£q L obs.Ar t>>0

values originating from both the

<RR(-kp }HO,_kp,_kp Re (Ckp )) and

<R|_(+kp }Ho,_kp,_% RL (+kp )) terms, and both the

and

(LL(—kp]Ho,_kp,_kJLL (—kp) and
<LR(+kp)Ho,_kp,_kp LR(Jrkp)> terms, respectively,
€qy,,R0bs.Ar t>>0 = (ZC%R (Qg)—l}qm,R: (113)
£q,,L,0bs. Ar t>>0 = (ZCEL (QQ )‘1)5qm, L- (114)

On the other hand, if we observe the magnetic dipole
moment in small enough range and time ( Ar=0,
At~0), we would observe various &q_ R obs.Art~0 and
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€q,,Lobs.Art=0 Values originating from only the

<RR(—kp }HO,—kp,—kleR(_kp)) ,

<R|_(+kp }Ho,—kp,—lgleLka)), or other combinations
the
or

or

between them, and from

(Wb nluls)
<LR(+kp1H0,_kp,_kp|LR(+kp)>, or other combinations

between them,

only

€y, R0bs.Ar t=x0 = &
(115)

€y, L,0bs. Ar~0 = €q,,,, L
= & R
= etc. (116)

That is, if we observe the magnetic dipole moment in
large enough range and time (i.e., the uncertainty of the
position and time is very large (Ar>>0, t>>0), we
would observe the average &g Robs.Art->0 and

€q,,L.obs.Ar,t>>0 Vvalues with very small uncertainty in

momentum and energy (Ak =0, AE = 0), as usual. On
the other hand, if we observe the magnetic dipole moment
in small enough range and time (i.e., the uncertainty of the
position and time is very small (Ar=0, At=0), we
would observe the various &q Robs.art=0 and

€q,,Lobs.Art=0 Values with very large uncertainty in

momentum and energy (Ak>>0, AE>>0). This can
be related to the Heisenberg’s uncertainty principle.

6.2 Mass (Infinitesimal Electric (and Magnetic) Dipole
Charge)

The mass energy gqg‘R(qg] for the right-handed
chirality |R T(qg,—kp) element can be defined as Eq.
(58). At the time of the Big Bang, the gqg,R(qg]value
was the minimum (cg, (qg } 1). That is, there was no
mixture between the right- |RR(—kp) and left-
|R|_(+kp) handed helicity elements, and thus the mass

energy was zero at the Big Bang. In other words, the
mass was not generated at that time (Fig. 14). However,
after that, temperature significantly decreased, and thus
because of any origin (i.e., Higgs boson, broken
symmetry of chirality etc.), the mixture between the right-
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|RR(—kp) and left- |R|_(+kp) handed helicity elements
has begun to occur.  The mixture between the right-
|RR(—kp) and left- |R|_(+kp) handed helicity elements

increases with an increase in time (with a decrease in the
CRy (qg ] value). Similar discussions can be made in the

|L J (qg , —kp) state.

The mass energy is
<RR(—kp }Hl,—kp,+kp RL(+kp)

<|—L(_kp]H1,—kp,+kp Lr(+kp )> values (Figs. 10 and 12).

These values are different between the kinds of particles.
This is the reason why we do not theoretically predict the
mass for each particle or antiparticle.

We can see from Figs. 10 and 12 that the gqg'R(qg)

the
and

proportional  to

and gqg,L(qg)values are equivalent in the space axis.
The total chirality and the

<RR(—kp }Hl_kp,+kp RL (+kp) and
<LL(—kp]H1,_kp,+kp Lr (+ky )> terms in the both
|R T(qg,—kp) and |L¢ (qg,—kp) states are zero. We
can consider that the mass is generated by the mixture of
the right- [Re(kp ) and left- [Ri(+kp ) handed

helicity elements at the space axis. In the real world we
live, the reversible process (—kp) can be possible in the

momentum  in

space axis while the reversible process (—t,) cannot be

possible in the time axis (irreversible). This is the reason

why the number of elements for mass is only one, and

thus there is only attractive force between two masses.
In summary, because of

(i P )
<LL(—kp)H1,—kp,+kp

the cancellation of the right- and left-handed helicity
elements at space axis, the gravitational fields only spring
out from the infinitesimal source point (or comes into the
infinitesimal sink point) to (from) any direction in the
space axis.

On the other hand, the total chirality and momentum in

the <RR(—kp }H]w_kpv+kp RL(-i-kp)

<L|_(—k|o]H1,_kp,+kp LR(+kp)> states are zero not

because of the intrinsic zero value but because of the
cancellation of the large right- and left-handed helicity
elements, which are the origin of the spin magnetic

the
and

LR(+kp )> terms, originating from

and
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moment and the electric charge.  Therefore, there is a
possibility that the external potential energy

( €qg,ext.,R(Qg) and qu,ext.,l_@g) ) for the
(1 P )
<|—L(—kp]H1,—kp,+kp

but finite values (fluctuated and induced polarization
effects). Therefore, the distortion of the spacetime axes
can occur. That is, we can consider that the gravity can
be considered to be the residual electromagnetic forces
[14]. Such fluctuation originates from the fact that the
dg Value is decided under the very small uncertainty of

the position (Ar~0) and time (At~0), and thus the
uncertainty of the momentum (Ak>>0) and energy
( AE>>0 ) is very large (Heisenberg’s uncertainty
principle).

Most of extremely large energy generated at the time of
the Big Bang has been stored in the particle and
antiparticle as a large potential rest energy, and only small
part of it is now used as very small gravitational energy.
This is the reason why the gravity is much smaller than
other three forces.

It should be noted that the strength of the massive
charge is observed to be always constant, and not to
depend on the direction at space axis.  That is, the
strength of the massive charge cannot change, according
to the spatial environment. This is because the massive
charge can be defined as the mixture (cancellation) of the
right- and left-handed angular momentum elements at the

space axis (at Kptotal = (+kp)+ (—kp)zo ) (e,
<RR(—kp }Hl_kp‘Jrkp RL(+kp)
<|—|_(—|<p1H1,—kp,+kp LR(+kp )> )-

consider that the massive charges are rigid with respect to
the spatial environment. We can consider that the
massive charge observed in our real world can be defined
as the mixture (cancellation) of the components of angular
momentum wave function for the right- (left-) handed
particle and the right- (left-) handed antiparticle at space

axis (at Kptotal = (+kp)+ (—kp): 0), as shown in Figs.
10 and 12.

and

Lr (+kp )> states can be very small

and

That is, we can

6.3 Electric Monopole Charge
The energy &g, r(de) for the right-handed chirality

|R T(qe,—tp)> element can be defined as Eq. (85). At

the time of the Big Bang, the &4 r(qe) value was the
minimum (cg, (e )=1). That is, there was no mixture
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between the right- and left-

|RR(—tp)>
|R|_(+tp)>(=|R|_(—ta))) handed helicity elements, and

thus the electric monopole field energy was zero at the
Big Bang. In other words, the electric monopole charge
was not generated at that time (Fig. 14). However, after
that, temperature significantly decreased, and thus
because of any origin (i.e., Higgs boson, broken
symmetry of chirality etc.), the mixture between the right-

|[Re (-t )) and teft- [Ru(rtp)) (=[RL(-ta)) ) helicity
elements at the time axis has begun to occur.  The
mixture between the right- |RR(—tp)> and left-

|R|_(+tp)> handed helicity elements at the time axis

increases with an increase in time (with a decrease in the
CRy (qe) value). Similar discussions can be made in the

|L 2 (qe, —tp) state.

The electric monopole field energy is proportional to

the <RL(+tp)HO,+tp RL +tp)>

<LR(+tp)Ho,+tp Lr (+tp)> values (Figs. 11 and 13). On

the other hand, these values are different between the
kinds of particles.
We can see from Figs. 11 and 13 that the £q_ r(de )

and

and &q_(0e) values are equivalent in the space axis.

The total momentum in <R|_(+tp)H0,+tp RL(+tp)> and

<LR(4-tp)Hoy+tp|LR (+tp)> terms in both |R T(qe,—tp)>

and |L¢(qe,—tp) states are not zero. And the total
chirality in the <R|_ +tp]H0,+tp RL(+tp)> and

<LR(+tp)H0,+tp|LR(+tp)> terms in the |R T(qe,—tp)>

and |L~L(qe,—tp) states are opposite by each other at

time axis, as shown in Figs. 11 and 13. We can consider
that the electric monopole charge is generated by the

mixture of the right- |RR(—tp)> and left- |R|_(+tp)>

handed helicity elements at the time axis. For example,
we can consider that the electric monopole charge is
generated by the mixture (superposition) of the

antiparticle (|RR(—tp)>) and particle (|R|_(+tp)>) states
components in the wavefunction in the antiparticle
(|R T(qe,—tp)> ). In the real world we live, the

reversible process (-tp) cannot be made in the time axis
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the
and

Therefore, we must consider

R +tp)>

LR(+tp)> states instead of the

RL (+tp)>

Lr (+tp)> states. This is the reason

(irreversible).
RL(+tp JHo,

(
(LR(HP)HO%
(
(

and

RR(—tp]Hl,-tp,+tp
LL(_tp }Hl-tp PR
why the total chirality in the <R|_(+tp)Hoy+tp|R|_(+tp)>
and <LR(+tp)Hoy+tp Lr (+tp)> values in the both

|R T(qe,—tp)> and |L¢(qe,—tp) states are not zero,

and opposite by each other, and the number of elements
for electric monopole charge is two, and thus there are
attractive and repulsive forces between two electric
monopole  charges. Because  of  the

<R|_(+tp)Hoy+tp|R|_(+tp)> terms, the electric monopole

field only springs out from the infinitesimal source point
to any direction in the space and time axes. On the other

hand, because of the <LR +t|0]H0,+tIp LR(+tp)> terms,

the electric field only comes into the infinitesimal sink
point from any direction in the space and time axes. In

summary, because of the <RR(—tp)H1,_tp,+tp RL(+tp)>

and <|—L(_tp}H1,—tp,+tp LR(+tp)> terms, originating

from the mixture of the right- and left-handed helicity
elements, the electric field springs out from the
infinitesimal source point to any direction in the time axis,
or comes into the infinitesimal sink point from any
direction in the time axis.

It should be noted that the strength of the electric
monopole charge is observed to be always constant at
time axis, and not to depend on the direction at space axis.
That is, the strength of the electric monopole charge
cannot change, according to the spatial and time
environment.  This is because the electric monopole
charge can be defined as the mixture (cancellation) of the
right- and left-handed angular momentum elements at the

time axis (at tp,mta|:(+tp)+(—tp):0 ) (e,

<RR Cto JHu, o R0 (+tp)>

<LL(—tp }Hl—tp +t, Lr (+tp)> ). That is, we can consider

that the electric monopole charges are rigid with respect
to the spatial and time environment. We can consider
that the electric monopole charge observed in our real
world can be defined as the mixture (cancellation) of the
components of angular momentum wave function for the

and
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right- (left-) handed particle and the right- (left-) handed
antiparticle at the time axis, as shown in Fig. 1.

The electric monopole charges in antiparticles are
generated by the interactions between the wave functional
components of the antiparticles and particles. We can
interpret that the electric monopole charges are generated
by the virtual antiparticle-particle pair annihilation
interaction in an antiparticle (at

Ka, total = (+ka)+ (+kp ): 0 , at
ta, total = (+ta)+ (+tp): 0).
6.4 Color Charge

The &q. r(de) for the right-handed chirality
|R T(qe,—tp)> element can be defined as Eq. (84). At
the time of the Big Bang, the &q_ r(de ) value was very
large (cr, (de)=1).
the

That is, there was no mixture

|Re (-t ) left-
|R|_(+tp)>(:|R|_(—ta))) handed helicity elements, and

thus the color charge field was very large at the Big Bang
(Fig. 14). However, after that, temperature significantly
decreased, and thus because of any origin (Higgs boson,
broken symmetry of chirality etc.), the mixture between

the right- [Re (“t, ) and teft- |Re(+tp ) (= Ru(-ta)))
handed helicity elements at the time axis has begun to
occur. The mixture between the right- |RR(—tp)> and

between right- and

left- |R|_(+tp)> handed helicity elements at the time axis
increases with an increase in time (with decrease in the
CR, (Ge ) value). The 4 r(de ) value decreases with an
increase in time (with decrease in the cg, (qe) value).

Similar discussions can be made in the |L‘L(Qe,—tp)

state.

We can consider that the three kinds of the color
charges (red (Rd), blue (Bl), and green (Gr)) states are
composed from the three magnetic g g (de) .

wq,.R(0e ). and yq_ 1 (Ge) states, having the energies of

the 5OC,RL(QeX: gqm,R(Qg)and gqm,L(QQ))a 5qC,R(Qe)v

and &q 1 (d¢). respectively. Red, blue, and green color

charges can be defined by appropriate combination
between yq_gre (e ). wq, R (de), and g (G ) states.
For example, we can consider that the energy for the color
field originating from the red, blue, and green charges can
be mainly expressed as the &g Rr(Ge). £q,.L (@e). and

166

International Journal of Scientific Engineering and Applied Science (IJSEAS) — Volume-2, Issue-12, December 2016

ISSN: 2395-3470
www.ijseas.com

£q,,RL(0e ) values, respectively.  This consideration is

available, at least, as essential qualitative discussions in
this article. Three color charges (red, blue, and green)
can be explained if we define the magnetic monopole and
magnetic dipole moment expressed in Egs. (61), (71),
(84), and (93) as color charges.  Therefore, we can
consider that the color charges in the strong force can
originate from the magnetic monopole and the spin
magnetic dipole moment.

For example, wavefunction of the three antiquarks
(W1, ¥o,and ¥3) in a anti-proton or anti-neutron can be

expressed as

Y= 'Jclz,int.(qe)+ Clz,ext. (qe)

« {CRR (0 )¥q, R + cr, (e )¥q, L } (117)
¥ :J‘:Zz' int. @ )+ C3 ext. @c)
Lo, @)¥q Lo @)¥e R} (18)

V3= 'JC?? int. (Qe )+ C%,ext. (Qe )CRL (Qe )\ch, RL s

(119)
(012, int. (Qe )"‘ C]%ext. (Qe )X:%R (Qe )"‘ C%L (Qe )): 1

(120)
(022, int. (q e )+ C%,ext. (q e )XCEL (q e )+ CER (Qe )): 1

(121)
(Cg,int. (qe )+ C??, ext. (Qe ))3F2{L (Qe ) =1, (122)

where the Cl,int.(Qe)' C2,int.(Qe)1 and cg, int.(Qe) values
are the internal coefficients denoting the strong field
energy, and the Cl,ext.(Qe)v CZ,ext.(Qe): and C3 ext. (Qe)
values are the external coefficients denoting the color
charges in quarks, antiquarks, and gluons.  The space
integration of the color charge field becomes zero in an
anti-hadron (Gauss’s law in color charge) (Fig. 15),

$Beds =o. (123)

This is the reason why the total color charge in an anti-
hadron is observed to be 0 (white color charge), and the
reason why gluons are observed to be confined within an
anti-hadron.

C12,ext. (Qe )CFZQR (qe )+ C%, ext. (Qe ER (qe )
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EL (Qe)

We can see from Figs. 11 and 13 that the £q_ r(de )
and &q 1 (0¢) values are equivalent in the space axis.
The total momentum the

<RL(""tp)HO,—tp,—tleL("'tp)) and
<LR(+tp)H01_tpy_tp|LR(+tp)> terms in the both

|R T(qe,—tp)> and |L¢(qe,—tp) states are not zero.

= C12,ext. (Qe )C%L (Qe )+ C%, ext. (Qe (124)

in

And the total chirality in the
<R|_(+tp)H0 ~ty -t |R|_(+tp)> and
<LR(+tp)H0,_tp ,—tpl'-R (+tp )> terms in the

|R T(qe,—tp)> and |L¢ (qe,—tp) states are opposite by

each other at the time axis, as shown in Figs. 11 and 13.
We can consider that the color charge is the right-

|RR(—tp)> and left- |R|_(+tp)> handed helicity elements

of the angular momentum in antiquark at the time axis.
In the real world we live, the reversible process (-tp)

cannot be possible in the time axis (irreversible).
Therefore, we must consider the

<RL(+tp}Ho et |RL (+tp)> and

_<|_R (+tp}H0,_tp -t |LR (+tp)> states instead of the

<RR(—tp)Hov_tp -t |Re (—tp)>

<L|_(—tp }HO,—tp,—tplLL (—tp) states. This is the reason

and

why the total chirality in the
<RL(""tp)HO,—tp,—tleL("'tp)) and
<LR(+tp)H01_tp ,—tplLR (+tp )> values in the

|R T(qe,—tp)> and |L¢(qe,—tp) states are not zero,

and opposite by each other, and the number of elements
for color charge at time axis is two. On the other hand,
the number of elements for color charge at space axis is
one. Furthermore, there is only attractive forces between
two or three color charges. Because of the

<LR(+tp)Ho,_tp,_tp|LR (+tp )> terms, the color field only

springs out from the infinitesimal source point to any
direction in space and time axes. On the other hand,

because of the <R|_(+tp]Hoy_tp,_tp|R|_(+tp)> terms, the

color field only comes into the infinitesimal sink point
from any direction in space and time axes. In summary,
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because of the <LR +tp)H0,_tp,_tp|LR (+tp )> and
<R|_(+tp}Hoy_tp,_tp|R|_(+tp)> terms, originating from
the right- |Lg(+t, ) and left- [Ly (-t ) handed helicity

elements, and the left- |R|_(+tp)> and right- |RR(—tp)>

handed helicity elements, of the angular momentum in
antiquark at the time axis, the color field springs out from
the infinitesimal source point to any direction in time axis,
or comes into the infinitesimal sink point from any
direction in the time axis.

It should be noted that the strength of the color charge
depends on time and the direction at the space axis. That
is, the strength of the color charge can change, according
to the time change and the spatial environment. This is
because the color charge can be defined as the summation

between the right- <RR(—tp)Ho,_tp,_tp|RR(—tp)> and
left-handed <R|_ +tp]H0,_tp,_tp|RL(+tp)> angular

elements and the left- <LL(—tp }Ho,—tp,—tplLL (—tp)> and

right-handed <LR(+tp]H0,_tp,_tp|LR(+tp)> angular
elements (time t, (= 0) dependent (+t, or —t;)). That

is, we can consider that the color charges are not rigid
with respect to time change and the spatial environment.
We can consider that the color charge observed in our real
world can be defined as the summation of the angular
momentum of the components of wave function for the
right- (left-) handed particle and the right- (left-) handed
antiparticle at particle time axis, as shown in Figs. 11 and
13. That is, we can consider that total color charges for
antihadrons are always 0 (while) because each color
charge for quarks and antiquarks can change with time so
that the total energy for the environments for antihadrons
can be minimum and stable (total while color charge).
There is a possibility that even if each quarks and
antiquarks could be separated, each quark or antiquark
has zero color charge (i.e., green charge defined in this
article), and thus we would not be able to observe the
strong color charges (i.e., red and blue charges defined in
this article). There is a possibility that the color charges
for leptons and antileptons, which can be observed to be
isolated, cannot be observed even if leptons and
antileptons as well as the quarks and antiquarks have
color charges.

If we observe the color charge for long enough time
(At>>0), we would observe average &g Robs.At>>0

the both the
and

values originating from

<RR (o JHo—, -1 | R (—tp)>
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<R|_(+tp)H0,_tp,_tp|R|_(+tp)> terms, and from the both
<L'-(_tp }Hov‘tp"tpll"- (_tp)>
<LR(+tp)H01_tpy_tp|LR (+tp )> terms,

£q,,R,0bs. At>>0 = (2 CI%R (qe )_1)ch,ov R

the and

(125)

£q,,L,0bs. At>>0 = (ZCEL (qe )_ ]-)fq,m L (126)

On the other hand, if we observe the color charge for
short enough time (At~ 0), we would observe various
€q,,Robs.At=0 aNd &£q | obs.At=0 Values originating from

only  the <RR(—tp}Ho,_tpy_tp|RR(—tp)> , or

<RL(+tp)Ho'_tpy_tp|RL(+tp)> , or other combinations
the
, or

between them, and from

(Lt JHo 5|1 o)
<LR(+tp)H0,_tp,_tp|LR (+tp )> , or other combinations
between them,

only

€q.,R0bs.At~0 = €q,,, R

= &g L

= etc. (227)
€q,,L,0bs. At~0 = €q,,, L

= g%:o R

= etc. (128)

That is, if we observe the color charge for long enough
time (i.e., the uncertainty of the time is very large
( At>>0 )), we would observe the average
£q,Robs.At>>0 and &g | obs.at>>0 Values with very
small uncertainty in energy (AE ~ 0). On the other hand,
if we observe the color charge in small enough time (i.e.,
the uncertainty of the time is very short (At~0)), we
would  observe the various &g Robs.at~0 and

€q,,Lobs.At~0 Values with very large uncertainty in

energy ( AE>>0). This can be related to the
Heisenberg’s uncertainty principle.  This is the reason
why the gluon has the color charge energies
(£q,,Rext. (e ) as well as the strong force field energies

(&, ,Rint. (de ), and the reason why the color charges and

the number of gluons significantly change in hadrons and
antihadrons with a time change.
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7. Spin Magnetic Dipole Moment, Massive Charge,
Electric Monopole Charge, and Color Charge in
Particles and Antiparticles

Particles are composed from the wavefunction element
for more dominant particle component traveling from the
past to the future (+ty) and for less dominant antiparticle

component traveling from the future to the past (-tp) at
the particle time axis (tp) In particles, the wavefunction

element for the particle traveling from the past to the
future (+tp) is more dominant than that for antiparticle

traveling from the future to the past (tp) at the particle
time axis (tp)

Antiparticles are composed from the wavefunction
element for more dominant antiparticle component
traveling from future to past (-t,) and for less dominant

particle component traveling from the past to the future
(+tp) at the particle time axis (tp). In antiparticles, the

wavefunction element for the antiparticle traveling from
the future to the past (—tp) is more dominant than that for

the particle traveling from the past to the future (+tp) at
the particle time axis (tp)
The qg values for the particle are the same with those

for their corresponding antiparticles. This is because the
qg Values are not related to the time traveling axis.

The g values for the u, ¢, and t quarks (d, s, and
b quarks) are +2/3 (-1/3) at the particle time axis. The
(e Values for the e, 4, and ¢ leptons (v, v,, and v;
leptons) are —1 (0) at the particle time axis.

The g values for the u, ¢, and t quarks (d, s, and
b quarks) are —-2/3 (+1/3) at the antiparticle time axis.
The ge values for the e, x, and 7 leptons (v, v, and
v, leptons) are +1 (£0) at the antiparticle time axis.

The g values for the T, €, and f antiquarks (d, §,
and b antiquarks) are +2/3 (-1/3) at the antiparticle time
axis. The ge values for the €, zz, and 7 antileptons
(V% . v, and ‘v, antileptons) are -1 (x0) at the
antiparticle time axis. _

The ge values for the U, €, and t antiquarks (d, §,
and b antiquarks) are —2/3 (+1/3) at the particle time
axis. The g values for the €, iz, and 7 antileptons
(Ve, v, and v, antileptons) are +1 (x0) at the particle
time axis.

The g values for the u, c, and t quarks (d, s, and

b quarks) are Rd (BI) at the particle time axis.
The q. values for the u, ¢, and t quarks (d, s, and

b quarks) are Bl (Rd) at the antiparticle time axis.



IJSEAS

The g values for the T, T, and T antiquarks (d, §,
and b antiquarks) are Rd (BI) at the antiparticle time axis.

The q. values for the T, €, and f antiquarks (d, §,
and b antiquarks) are Bl (Rd) at the particle time axis.

The q,y values for the u, ¢, and t quarks (d, s, and
b quarks) are +1/2 (-1/2) at the particle time axis. The
dw Values for the e, x, and  leptons (1, v,, and v;
leptons) are —1/2 (+1/2) at the particle time axis.

The qy, values for the u, ¢, and t quarks (d, s, and
b quarks) are —-1/2 (+1/2) at the antiparticle time axis.
The gy values for the e, 4, and = leptons (¢, v, and
v, leptons) are +1/2 (-1/2) at the antiparticle time axis.

The gy, values for the T, €, and f antiquarks (d, §,
and b antiquarks) are +1/2 (=1/2) at the antiparticle time
axis. The qy values for the €, 1z, and 7 antileptons
(Ve, vy, and v, antileptons) are -1/2 (+1/2) at the
antiparticle time axis.

The qy, values for the T, €, and f antiquarks (d, §,
and b antiquarks) are -1/2 (+1/2) at the particle time
axis. The qy values for the €, 1z, and 7 antileptons
(V. vy, and v, antileptons) are +1/2 (-1/2) at the
particle time axis.

Therefore, the antiquarks and antileptons at the
antiquark space and time axes are equivalent to the quarks
and leptons at the particle space and time axes.
Furthermore, the physical parameters related to the time
axis for the antiquarks and antileptons (quarks and
leptons) are opposite to those for the quarks and leptons
(antiquarks and antileptons) at the particle (antiparticle)
space and time axes.

8. Ampeére’s Law
The right-handed <RR (+kp 1H 0, Koy Ky Rr (+kp )

value at the space axis, denoting the right-handed
magnetic field, is related to the right-handed

<RR(+tp)Hoy+tp|RR(+tp) value at the time axis,

denoting the positive electric charge. This means that the
right-handed magnetic field can be induced with respect
to the traveling direction of the positively charged
particle. The left-handed

<LL(+kp)HO,+kp,+kp LL(+kp)> value at the space axis,
denoting the left-handed magnetic field, is related to the
left-handed <L|_(+tIo ]H0,+tp L (+tp)> value at the time

axis, denoting the negative electric charge. This means
that the left-handed magnetic field can be induced with
respect to the traveling direction of the negatively charged
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particle. This is the reason why we usually observe the
Ampére’s circuital law.

9. Small Gravitational Field
The gom,R,ext.(qg) and &q Rext.(de) Vvalues are

RR(+kp)

RR(thp)> terms, respectively,

related to the diagonal <RR(+kp 1H0'+kp,+kp

and <RR(+tp]HO,+tp,+tp
and thus the cancellation of the right- and left-handed
angular momentum is not significant.  Therefore, the

£q,.Rext (qg) and  £q Rext.(e) values are not
extremely small. The q rext.(0e ) values are related to

the non-diagonal <RR(+tp]Hl+tpy_tp|RL(—tp)> terms at

the time axis, and thus the cancellation of the right- and
left-handed angular momentum can be significant. On
the other hand, in the real world we live, the reversible
process ( -t, ) cannot be made in the time axis

Therefore, the
RR(+tp) state  instead of the

(irreversible). we must consider

<RR (—‘rtp)Ho +,

<RR(+tp]Hl+tp ,_tleL(—tp)> state. This (time traveling
is irreversible) is the reason why the total chirality in the

<RR(+tp]HO,+tp RR(+tp) value in the |R T(qe,+tp)>

state is not zero, and the q, rext. (de ) value is not small.

The g%,R,ext.(qg) value is related to the non-diagonal

<RR(+tp)HL+tp,—tp|RL(_tp)> terms at the space axis,

and thus the cancellation of the right- and left-handed
angular momentum can be significant. In the real world
we live, the reversible process (—kp) can be possible in

the space axis, and thus we can consider the
<RR(+tp)Hl+tp,_tp|R|_(—tp)> value. This is the reason
why the Eog,R,ext.(Qg) value is much smaller than the

€qy,Rext. (QQ)v 5oC,R,ext.(Qe )! and goe,R,ext.(% ) values.

Most of extremely large energy generated at the time of
the Big Bang has been stored in the particle and

antiparticle as a large potential rest energy £q,,R, int.(qg )

and only small part of it is now used as very small
gravitational energy £q,,R,ext (qg). This is the reason

why the gravity (Eog,R,ext. (qg)) is much smaller than

other three forces (3%,R,ext.(%)’ &4, Rext.(@e ), and
€q,,Rext. (Qe ))
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10. Concluding Remarks

In this research, we discussed the origin of the spin
magnetic dipole moment, massive charge, electric
monopole charge, and color charge for the particle and
antiparticles at the particle and antiparticle spacetime
axes.

Because of the <RR(+kp )Hoﬁrkp&kp

<|—L(“‘kp]H0,+kp,+kp

the finite right- and left-handed helicity elements,
respectively, the magnetic dipole field goes from the
infinitesimal source point to infinitesimal sink point at
finite space axis. This is the reason why the path of the
magnetic dipole field is like loop (source-sink)-type. The
strength of the spin magnetic dipole moment depends on
the direction at the space axis. That is, the strength of the
spin magnetic dipole moment can change, according to
the spatial environment. This is because the spin
magnetic dipole moment can be defined as the difference
between the diagonal right-

<RR(+kp ]H 0+ kp+Kp RR(+kp) and the diagonal left-

handed <RL(_kp]HO,+kp,+kp RL (—kp ))
momentum elements (space k(= 0) dependent (+k, or

-kp)).
dipole moments are not rigid with respect to the spatial
environment. We can consider that the spin magnetic
dipole moment observed in our real world can be defined
as the difference of the spin angular momentum between
the components of wave function for the right- (left-)
handed particle and the right- (left-) handed antiparticle.
If we observe the magnetic dipole moment in large
enough range and time (i.e., the uncertainty of the
position and time is very large (Ar>>0, t>>0)), we
would observe the average &g Robs.art->0 and

£q,,L,obs.Ar t>>0 Values with very small uncertainty in

momentum and energy (Ak =0, AE ~0), as usual. On
the other hand, if we observe the magnetic dipole moment
in small enough range and time (i.e., the uncertainty of the
position and time is very small (Ar~0, At~0)), we
would observe the various &q Robs.art~0 and

€q,,Lobs.Art~0 Values with very large uncertainty in

Rg (+kp ) and

LL(+kp)> terms, originating from

angular

That is, we can consider that the spin magnetic

momentum and energy (Ak>>0, AE>>0). This can
be related to the Heisenberg’s uncertainty principle.

Because of the <RR(+kp )H“kp,_kleL(—kp) and

<LL(+kp)H1,+kp,_kp|LR(—kp)> terms, originating from
the cancellation of the right- and left-handed helicity
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elements at space axis, the gravitational fields only spring
out from the infinitesimal source point (or comes into the
infinitesimal sink point) to (from) any direction in the
space axis. On the other hand, the total chirality and

momentum in the <RR +kp}H1’+kp,_kp|RL(—kp) and

<L|_(+kp]H1,+kp,_kplLR(—kp)> states are zero not

because of the intrinsic zero value but because of the
cancellation of the large right- and left-handed helicity
elements, which are the origin of the spin magnetic
moment and the electric charge. That is, we can consider
that the gravity can be considered to be the residual
electromagnetic forces.  The strength of the massive
charge is observed to be always constant, and not to
depend on the direction at space axis.  That is, the
strength of the massive charge cannot change, according
to the spatial environment. This is because the massive
charge can be defined as the mixture (cancellation) of the
right- and left-handed angular momentum elements at the

space axis (at Kptotal = (+kp)+ (—kp): 0) (i.e., the non-
<RR (+kp ]H1,+kp,—kp| R (‘kp )
<|—L(+kp]Hl,+ kp,—kplLR (—kp )> ).

consider that the massive charges are rigid with respect to
the spatial environment.  We can consider that the
massive charge observed in our real world can be defined
as the mixture (cancellation) of the components of angular
momentum wave function for the right- (left-) handed
particle and the right- (left-) handed antiparticle at space

axis (at Kp total = (+kp)+ (—kp): 0).
Because of the <RR(+tp}Hl+tp,_tp|R|_(—tp)> and

<L|_(+tp ]Hlyﬂpy_tplLR (—tp)> terms, originating from the

mixture of the right- and left-handed helicity elements, the
electric field springs out from the infinitesimal source
point to any direction in the time axis, or comes into the
infinitesimal sink point from any direction in the time
axis.  The strength of the electric monopole charge is
observed to be always constant at time axis, and not to
depend on the direction at space axis.  That is, the
strength of the electric monopole charge cannot change,
according to the spatial and time environment. This is
because the electric monopole charge can be defined as
the mixture (cancellation) of the right- and left-handed
angular momentum elements at the time axis (at

tp total :(+tp)+(—tp):0 ) (i.e.,, the non-diagonal

(Raoto g R ()

diagonal and

That is, we can

and
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<L|_(+tp )Hlyﬂp,_tplLR (—tp)> ). That is, we can consider

that the electric monopole charges are rigid with respect
to the spatial and time environment. We can consider
that the electric monopole charge observed in our real
world can be defined as the mixture (cancellation) of the
components of angular momentum wave function for the
right- (left-) handed particle and the right- (left-) handed
antiparticle at the time axis. We can interpret that the
electric monopole charges are generated by the virtual
particle-antiparticle pair annihilation interaction in a

particle  (at  Kpotal = (+kp)+ (+kg)=0 , at
ty total = (+tp)+ (+ta)= 0).

Because of the <RR +tp]H0,+tp,+tp

Rr +tp)> and
<L|_(+tp ]H 0ty +t, |L|_ (+tp )> terms, originating from the
right- |Re(+tp )) and left- |Ry(-tp ) handed helicity
elements, and the left- [L (+t; ) and right- |Lr(~tp )

handed helicity elements, of the angular momentum in
quark at the time axis, the color field springs out from the
infinitesimal source point to any direction in time axis, or
comes into the infinitesimal sink point from any direction
in the time axis.  The strength of the color charge
depends on time and the direction at the space axis. That
is, the strength of the color charge can change, according
to the time change and the spatial environment. This is
because the color charge can be defined as the summation
between the diagonal right-

(RR(Hp}HO,Hp,Hp RR(+tp)> left-handed
<R|_ —tp)HoyﬂpﬁtleL (—tp)> angular elements, and the
diagonal left- <LL(+tp )Hoyﬂpﬁtp L (+tp )> and right-

handed <LR(—tp )Hoyﬂpvﬂp LR(—tp )> angular elements
(time t, (= 0) dependent (+t, or —t,)). That is, we can

consider that the color charges are not rigid with respect
to time change and the spatial environment. We can
consider that the color charge observed in our real world
can be defined as the summation of the angular
momentum of the components of wave function for the
right- (left-) handed particle and the right- (left-) handed
antiparticle at particle time axis. That is, we can consider
that total color charges for hadrons are always 0 (while)
because each color charge for quarks and antiquarks can
change with time so that the total external energy for the
environments for hadrons can be minimum and stable
(total while color charge). If we observe the color charge
for long enough time (i.e., the uncertainty of the time is

and
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very large (At>>0)), we would observe the average
€q,,Robs.At>>0 and &g L obs.At>>0 Values with very
small uncertainty in energy (AE ~ 0). On the other hand,
if we observe the color charge in small enough time (i.e.,
the uncertainty of the time is very short (At~0)), we
would  observe the various &g Robs.at~0 and

€q,,L,obs.at~0 Values with very large uncertainty in

energy ( AE>>0). This can be related to the
Heisenberg’s uncertainty principle.  This is the reason
why the gluon has the color charge energies
(qu,Ryext_(qe )) as well as the strong force field energies

(qu,R,int.(qe)), and the reason why the color charges and

the number of gluons significantly change in a hadron
with a time change.
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