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0. INTRODUCTION

In paper [1], we assumed: Based on Pauli Exclusion Principle, all the six flavour quarks are attributed to be the
conponents of a common isospin multiplet. At the same time, these conponents are assigned a three dimension colour spectral
line array marked by a symbol for colored isospin I3(qreB), ¢9ree= (¢r,qs,¢qs). q=t c,u,d,s,b. In paper [2], in researching the
relationship between the Ilepton number and matrix PMNS, analogy to quarks, for lepton, another colored isospin
symbol I3(lreg), /ree= (lr,ls,l8). =V, Uy, Ve, e, u, 77. is introduced too. we see: basing on I3(gree) and I3(/rea) could give a
unified isospin description for all the quarks and all the leptons.

[3] " There are some lingering issues that......does not explain the different values of the quantum numbers like the electric
charge Q, weak isospin [ or hyperchare Y that each particle has ". Encountering with such puzzled problems, an epiphany
appears: Since Gell-mann-Nishijima Relation in the Standard Model SM, includes just right the above three quantum numbers
0O, I and Y mentioned above, and one of the three, isospin, a unified isospin description ( Ref Table1 and Table2), that for all
for all the quarks and all the leptons, has been constructed, further the regularies of "lingering issues" of other remaining two
quantum numbers, Q and Y could also be obtained. The correct values of Q and Y are scheduled as Table5 and Table6.

Table1 and Table2 offer orthogonal normalization colored isospin |5 representation of colored quarks and colored leptons, and
by Colorization of Gell-mann-Nishijima Relation, the other two colored quantum numbers, the corlored electrical charge Q and

the colored hypercharge Y can be obtained.

The scalar product Q* of electrical charge Q of the particle is the essential role in this paper, by wihch mass principle is
realised. The first example of scalar product Q* is Q*(e”), due to electron is the stablest charged fermion particle in nature, so
Q?(e) is used to be the scaling factor in mass principle.

In the frame of SM, the induced-mass of a elementary fermion by Yukawa coupling of the Higgs doublet ® with the fermion
requires the fermion of both chiralities. But neutrion v, an unluchy fermion particle, that is a non-chiral object in exprimental
nature, therefore a left-handed neutrino v, remain massless in current theory. On the other hand, neutrino is indeed to possess
mass m, neutrino oscillations phenomenas among three different flavors can account for the existence of nuutrino mass with the

2

precision squared |Am,--| =m?—m;, whose calculations are packed into PMNS Matrix. But This matrix is only a parametrized

math processor. On the contrary, by mass principle, because of its clear physical picture, it is easy to use corlored charge
Q(g9) and Q(/) to calculate the twelve elementary fermion mass spectrum, especially to use neutrino electrical charge Q(v) to
calculate the massess of three generation v., v,, v: neutrinos, although Q(v) is electrical charge value zero.

The paper suggests: Boson’s electrical charge Q(B) is a "composite" of a fermion’s electrical charge Q(r,) and a
anti-fermion’s electrical charge Q(F,§). The fermion and the anti-fermion with an opposite color imaginary & of a Color-Pair
Q(rF, &) = Q(F.$) + Q(F,5). 3
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Part. A: Color Representation of Gell-mann-Nishijima Relation for Quarks and Leptons

In Standard Model SM, Gell-mann-Nishijima Relation (1) consists of three quantum numbers: QO electrical charge, T3
isospin and Y hyercharge

0 =T+ 57 (1)

* In strong interaction, 75 stands for strong isospin < SU(2),. ngiTl fo

N
Q=
N—
7~
v O
N—
7~
S o~

). Y is a constant that

includes two quantum numbers B baryon number & S strangeness number

Y =B+S+C+ B+ T (2)

* In electroweak interaction, 75 stands for weak isospin < SU(2);. Ts=-=- for ( Ve ),( Ou ),( v ) Y the weak
e” w .

hypercharge < U(1)y that related to the definition of weak hypercharge below
Jem — Jj3 = %jy (3)
The logistic route for the character of color for three quantum numbers 75, Y and Q that appear in formuls (1) will be
elaborated following

1. COLOR OF [SOSPIN

In paper [1] we use "color spectrum" gres=(¢r, g, gs) Of flavor of quarks to put an quark isodoublet (u,d) and four quark
isosinglets s, ¢, b,t all into a common multiplet, further these six flavors are treated equally in one isotopic space. gres is Color
of Isospin for quarks. Then analogy to quarks, in paper [2] the possible existence of lepton color /ree=(/r, /s, /s), for 7= u= e
charged leptons and v. v, v. neutral leptons, is suggested. Later more advanced understanding of them are labelled by Table1

and Table2 below. 4
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The observable quantum numbers 73(g) and I;(I) are given from gres and /rcs

quark color gree=(gr, gc, g8) lepton color [res=(/r, [c, [8) (4)

() = +(gr + ge + ¢8) L) = 5 Ur + I + Is) (5)

Notation: the symbol of isospin, labelled by 7 in SM and by 7 in STS
In this paper, we will use Orthogonal Normalization Color Representation of Isospin 15(q) & 15(/) for quarks and leptons following.

Table 1: Orthogonal Normalization Color Representation gres=(gr, s, gs) of Quark Isospin 15(g)

15(9) I5(c) I3 (u) | 15(d) 15(s) 15(b)
L) == Ii(c) - Ii(u) 5~ Ii(d) 5- Ii(s) - L(b) 5=
R Ia s CR (efc) CB UR uc Uus dr dg ds SR SG SB br bg bgs
415 +42 433 43 430 121 9 418 49 17 0 -1 77 12 435 185 24 +119
12 12 12 12 12 12 12 12 12 | 12 12 12 12 12 12 12 12 12
+15 +42 +33 43 +30 +21 (—_9 +18 49 ( —17 _0 —_1) ( =77 —12 +35 ( —185 —24 +119
12 > 12 2> 12 12> 12 > 12 122 12 ° 12 12 > 12 ° 12 12 > 12 °> 12 12 2> 12 2 12

Table 2: Orthogonal Normalization Color Representation /res=(/r, /s, [s) Of Lepton Isospin I5(/)

I5(v-) (vy) I5(ve) | I5(e7) I5(u7) I5(z7)
L) - Liv,) - I ve) 5= Li(er) 5- Lp) - Li(t) 5=
VR UG VB Uyr  Vpc Uy VR Ve Ve er €g € HRr Uc Us TR TG 7B
26 23 494 8 5 40 2 4l 10 6 =6 43 12 2 3 —18 18 9
6 6 6 3 6 6 6 6 6 | 6 6 6 6 6 6 6 6 6
(=%, =5 55) (> = =) (=, % %5 (=, =, % (=%, =5 =) (& =53
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Next two tables are the abservable values of isospin for quarks and leptons from Table1 and Table2

Table 3: Values of Orthogonal Normalization Isospin for color quarks

Quark I3(qs) = +(gr + g6 + gB) 13(qa)
: R T
c = +(F+ 2+ 2 = L(FBH) = +32
I I E T F I e S
¢ e R gD = hEh = -
- TF TF EYC S
; e S EEC S

Table 4: Values of Orthogonal Normalization Isospin for color leptons

Global Journal of Science Frontier Research (A ) XXV Issue Il Version I
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Lepton /3(/,) = +Ur + l6 + Is) I3(1s)
2 e R SR SR
_ (=8 . =5 40 121y _
Vy (= + = + 5 >~ (55) + 32
L s R I d G IR
S IC e R AC ST
R S i i s I (ST
: R G S SR N
6



Consequently from Gell-mann-Nishijima Relation (1), and Table3 & Table4, we obtain Table5 & Table6, that can explain the
puzzles [3] of I; isospin, electric charge O hypercharge Y for elementary fermions.

Table 5: Quantum numbers for quarks in SM & STS

Quark T Ts 0 Y I I I 0 Y Quark
SM I STS
t 0 0 +2/3 +4/3 [ 172 +5/2 +2/3 -11/3 t
c 0 0 +2/3 +4/3 [ 1/2 +3/2 +2/3 =5/3 c
u 1/2 +1/2 +2/3 +1/3 [ 172 +1/2 +2/3 +1/3 u
d 1/2 -1/2 -1/3 +1/3 [ 172 -1/2 -1/3 +1/3 d
s 0 0 —-1/3 =2/3 [ 1/2 =372 -1/3 +7/3 N
b 0 0 —-1/3 =2/3 [ 172 =572 -1/3 +13/3 b

Table 6: Quantum numbers for leptons in SM & STS

Lepton T T5 0 Y [l 1 I3 0 Y Lepton
SM I STS
e 12 +12 0 -1 I 12 +52 0 =5 ;
Oy 12 +12 0 -1 I 12 +32 0 -3 v,
Ve 12 +12 0 -1 I 12 412 0 -1 Ve
e 12 -12 -1 -1 | 12 12 -1 -1 e
e 12 -12 -1 -1 | 12 =32 -1  +1 e
- 12 -12 -1 -1 | 12 =52 -1 43 -
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2. CoLoR OF ELECTRIC CHARGE, COLOR OF HYPERCHARGE

Transform (1) into (6), get the color representations of Gell-mann-Nishijima Relation for particles below

2025

Year

0 =T+ Ly (1)

1

o
o
o
Il
e
+
<
°
N—

Notation: now, the scripts of color representation of particle quantum numbers are written by bold shown below

Where for quarks

Q = Q(g) = (Qgr, Qge, Qgs) (7)

I5 = 1:(9) = (9=, 96, 9q8) (8)

Y = Y(g) = (Yqr,Yqc, Yqe) 9)
Where for leptons

Q = Q) = (Qlr,Qls, Qls) (10)

I = () = (lr,Ic,[s) (11)

Y = Y() = (Ylr, Y, Yis) (12)

Q. 5, Y are three demensional color representation. Formulas, (7) to (12), are color representations of Q, 15, Y in Real
Number Field R. An example of Q (10) I5(11) Y (12) for electron e~ of lepton / is given below

Global Journal of Science Frontier Research (A ) XXV Issue Il Version I

Q(e”) = (Qer, Qez, Qeg) = (~1,-1,-1) (10.1)

Ii(e) = (er.e€c,e8) = (&, =, =) (11.1)

Y(e) = (Yer,Yeg, Yeg) = (2, 2, 2) (12.1)
H 8
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And the observable values of the above three color operators for electron e~ are given below

0) = +{ D+ D+ D) = -l (10.2)
Be) = F{E + (E)+ () = H{2 )y - 3 (112)
He) = H{(PH+ (B + (D)) = H P = -1 = nE (12.2)

The above results are satisfied with Gell-mann-Nishijima Relation (1) and (6) shown below

For (1) O(em) = Ti(e) + %Y(e‘)
-1 = =2 + L (13.1)
For (6) Q=05+ 1Y
Lol = (G ) R R ) © () - () (132)

3. Q2 ScaLAr PropucT OF ELECTRIC CHARGE Q_

In order to research the mess of particles, an key concept, Scalar Product of Electric Charge Q* of color operator Q, is
introduced. In real number field R, we have

* For quark

Q*(9) = Qg) - Qlg) = (Qgr,Qqgc,Qgs)? = Q’¢r + Q’¢c + Q’gs (14.1)
* For lepton
Q*() = QU - Q) = (Qk,Qls,Qk)?> = Q' + Q’ls + Q%ls (14.2)
9
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We extend color representation (7) (8) (9) Q for quark ( as well as for lepton/ (10) (11) (12) and for boson B ) from real

number field R(&=0) to complex number field C(&)

Q@) = Q.9 = Qg+i&) = (Qqr, Qgc, Qgr)eo + i(Er, &, Ea)

Where

Q(g+i§) = (Qqr+ilr, Qgo+ile, Qge+ils)

Q(‘I)éto = (Qgr, Q‘IG,Q(]B)gqto
Z}(C]) = (gRs éGagB)
then square of (15)
Q%*(q,¢) = Q% = ReQ? + ilmQ?
ReQ’ =  Q*g)eo - &(9)

ImQ* = 2Q(q)x=0 - &(q)

* Scalar Product inequality of Electric Charge Q: The value of Q*(¢):o always is greater than that of Q*(¢):

Q* (90 > Q*(g)eo

(19)

(15.1)

(15.2)

(15.3)

(19)

it means: the particles excited that stay with & + 0 in complex number field C(&), would always are in a unstabler state
compared with those, ground states, with é&=0 in real number field R; AND the other term ImQ?* (18), the imaginary part of Q?

(16) implies that the unstabler particles are always fluctuating.

The physical picture of inequality (19) is an impartant role used frequently in this paper.

10
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4. Q(e~,¢), CoLOR OF ELECTRIC CHARGE OF ELECTRON e~ IN COMPLEX NUMBER FIELD C

Now discuss a special case of (16) for lepton electron ¢~ following
Q’(e, &(e7)) = ReQ’(e, é(e)) + ilmQ%(e, &(e))
As electron e~ is the most stable charged particle, Q?(e-, &(e”)) is scaled as below
ReQ%(e-, é(e)) = 1
ImQ%(e~, E(e”)) = 0

Base on (23) (24) below, the requiments (21) & (22) can be satisfied

Q(e_,f(e_): ;/l%l ) = (_1:_15_1) + l( ;/l%l 5 % 5 :/T—é )

- —\_ _=1 _ 1 s _1 _ _ s+l +1 2 _
then vyields
20— N F Yy (1 1 —1)2 _ (=L +1 2 32
ReQ (e 75(6 - /3 ) - ( 1: 17 1) ( J3 s /3 s 3 )
= 3 - £ =3-2-=1
20— g _*1 _ 1 1 +1 +1 2
ImQ (e LI /3 ) - 2( 17 19 1)( 3 3 /3 )
_ _ +1 +1 2 _
= 2( = T st 5 ) =0

Last (20) becomes
Q%*(e”) = Q%*(e, &(e7)) = ReQ3(e, &(e) + iImQ% (e, E(e) = 1

Q*(e") is called Scaling Factor. (23) (27) are important formulas in following discussions.
11

(20)

(21)

(22)

(23)

(24)

(25)

(26)
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Part. B: Mass Principle

5. MASsSs PRINCIPLE

Particle mass M is propertional to Scalar Product Q* of Electric Charge Q of the particle

Postulate Mx(q) < Q%) (28)
M*) = Q) (29)
M1(B) < Q(B) (30)

Here: Q(g), Q(/) and Q(B) are color representations of quarks, leptons and bosons. M*(q), M*(]) and M*(B) are masses
of quarks, leptons and bosons which are proportional to to Scalar Product Q*(g), Q*(/) and Q*(B). Now we focus on case
of k=A=n=1.

12
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6. SCALING FACTOR Q*(e™)

* Due to (27) and (29), we have electron mass

M(e) = Q%) 0.511Mev = 0.511Mev

and
Me) — 0,511
Q- (e)
* Rewrite (28) (29) (30) as expression (33) below
Me) = @@ = M@ = =9 . Me) = Q@ad - @@ = QM)

where a = ¢q,1,B

OR
M(a) = Q*(a) M(e)

Further in complex number field C, we have the extensions of (28) (29) (30) following
M(g, ) = Q%(q, &) M(e) = 0.511Q%g, &) Mev
ML E) = Q¥ E) M) = 0.511Q%(, &) Mev

M@B, &) = Q*B, &) M(er) = 0.511Q%(B, &) Mev

(33)

(34)

(35.1)
(35.2)

(35.3)

Formulas (35.1) (35.2) (35.3) could offer the relationship between particle experimental masses M and scalar pdoducts Q* of

particle.

So far we have elaborated the logistic route for Mass Principle.
13
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Part. C: Origins of Neutrino Masses
7. COLOR REPRESENTATION OF GELL-MANN-NISHIJIMA RELATION FOR NEUTRINOS v, , v, v;

e For Neutrino v,

Qv.) = ( +0.000 807 6578, +0.000 807 6578, —0.001 615 3156 )
(v, = (&, 2, %)

Q.) — l3(ve) = ( +0.334 140 9911, —0. 165 859 0089, —1.668 281 9823 )
Y(v.) = 2(Qe) — 13(ve))

Y(v.) = ( +0.668.281 98220, —0.331 718 01770, —3.336 563 96450 ) (36.1)

Y(v.) = %( +0. 668.281 9822 — 0.331 718 0177 — 3.336 563 9645 ) = %( —-3.000 000 0000 ) = -1 (36.2)

L) = (&, 5, %) (36.3)
L Y(e) = ( +0.334.140 9911, —0.165 859 00885, —1.668 281 98225 ) (36.4)

Q.) = @) + +Y(@:) = (+0.000 807 6578, +0.000 807 6578, —0.001 615 3156 )

Q(.) = ( +0.000 807 6578, +0.000 807 6578, —0.001 615 3156 ) (36.5)
Q*(v.) = 0.000 003 9138 = -OOI0 (36.6)

14
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* For Neutrino v,

Q(vy)

3(vy)

Q) - ()
Y(vy)

Y(yu)

Y(vy)

15 (0,)
1 Y(,)
Q(v,)
Q(vy)

Q’ (V)

= ( +0.248 937 7301, +0.248 937 7301, —0.497 875 4602 )

(&, =5, =0

( +1.582 271 0634, +1.082 271 0634, —7.164 542 1269 )

2(Qvy) — Is(vy)

( +3.164 542 1268, +2.164 542 1268, —14.329 084 2538 )

= %( +3.164 542 1268 +2.164 542 1268 —14.329 084 2538 ) = %( —9.000 000 0002 )

= -3.000 000 0001 ~ -3
= (%, = %40)
= ( +1.582 271 0634, +1.082 271 0634, —7.164 542 1269 )

= Lw + LY@, = (+0.248 937 7301, +0.248 937 7301, —0.497 875 4602 )

= ( +0.248 937 7301, +0.248 937 7301, —0.497 875 4602 )

0.190 000 0001

= 0.371 819 9609 = 0.511

15

(37.1)

(37.2)

(37.3)

(37.4)

(37.5)

(37.6)
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e For Neutrino v;

Q(v:) = ( +2.436 405 7666, +2.436 405 7666, —4.872 811 5332 )

|3(UT)

(—(2)6 , —23 , +24)

Qv:) - I3(ve) ( +6.769 739 0999, +6.269 739 0999, —20.539 478 1999 )

Y(:) = 2(Q(v:) - 13(v0))

Y(v:) ( +13.539 478 1998, +12.539 478 1998, —41.078 956 3998 ) (38.1)

Y(v.) = %( +13.539 478 1998 +12.539 478 1998 —41. 078 956 3998 ) %( —15. 000 000 0002 )

= -5.000 000 0001 ~ -5 (38.2)

L) = (=%, 2, 24) (38.3)

LY@,) = (+6.769 739 0999, +6.269 739 0999, —20.539 478 1999 ) (38.4)
Q. = b)) + LY@, = (+2.436 405 7666, +2.436 405 7666, —4.872 811 5332 )

Q(v:) = ( +2.436 405 7666, +2.436 405 7666, —4.872 811 5332 ) (38.5)

Q’(v:) = 35.616 438 3571 = 200 (38.6)

16
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SUMMARY OF NEUTRINO MASSES (GROUND STATE)

Q(v,) = ( +2.436 405 7666, +2.436 405 7666, —4.872 811 5332 ) (38.5)

Q(v,) = ( +0.248 937 7301, +0.248 937 7301, —0.497 875 4602 ) (37.5)

Q(v.) = ( +0.000 807 6578, +0.000 807 6578, —0.001 615 3156 ) (36.5)
2 18.200 000 0005

Q*(v:) = 35.616 438 3571 = 220008 (38.6)

Q*(v,) = 0.371 819 9609 = 2oL (37.6)

Q’(v;) = 0.000 003 9138 = 00X (36.6)

Q.)Q@,) = 3.639 079 9266 IR0 B

Q@,)Q(w.) = 0.000 201 0565 R

Q(.)Q(v;) = 0.001 967 7821 = 20L0B 367

0.511

L) = (=%, 2, ) (38.3)

L, = (F, 2, 2% (37.3)

L) = (., 5, 5% (36.3)

Y(v:) = ( +13.539 478 1998,  +12.539 478 1998, —41.078 956 3998 ) (38.1)

Y(,) = ( +3.164 542 1268,  +2.164 542 1268, —14.329 084 2538 ) (37.1)

Y(.) = ( +0.668.281 98220, —0.331 718 01770, —3.336 563 96450 ) (36.1)
17
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Part. D: Elementary Fermion Observed Mass Spectrum (Ground State)

© 2025 Global Journals

Color of quarks

Q(r) = ( +238.206 321 5198, +238.206 321 5198, —474.412 643 0396 )

Q(c)
Q(u)
Q(d)
Q(s)

Q(b)

Color of leptons

Q,) =

Q)

Q(v.)

Q(e~, )

Q(u")

Q(z)

( 4+21.093 605 7202, +21.093 605 7202, —40.187 211 4404 )
( +1.393 262 0539, +1.393 262 0539, —0.786 524 1078 )
(—1.562 154 7908, —1.562 154 7908, +2.124 309 5816 )
( —=5.894 757 7177,  —5.894 757 7177, +10.789 515 4354 )

( —39.485 426 3597, —39.485 426 3597, +77.970 852 7194 )

( +2.436 405 7666, +2.436 405 7666, —4.872 811 5332 )
( +0.248 937 7301, +0.0.248 937 7301, —0.497 875 4602 )

( +0.000 807 6578, +0.000 807 6578, —0.001 615 3156 )

+1

( —1.000 000 000, —1.000 000 000, —1.000 000 000 ) + i( }3‘ ,

( —6.828 797 9759, —6.828 797 9759, +10.657 595 9518 )

( —25.064 133 4342, -25.0064 133 4342, +47.128 266 8684 )

18

J3

2
L2

(39.1)
(39.2)
(39.3)
(39.4)
(39.5)

(39.6)

(40.1)
(40.2)

(40.3)

(40.4)

(40.5)

(40.6)



THEN

Q%(H) = 338,551.859 099 9027 = 000000000 0017

0.511

Q’(c) = 2,504.892 367 8975 = —ZLODINIHL

2.300 000 0001

Q*(u) = 4.500 978 4756 = o

, 4799 999 9998
Q°(d) = 9.393 346 3803 = —r—

Q%(s) = 185.909 980 4292 = 220N

Q’(b) = 9,197.651 663 3893 = 00D 00

2 18.200 000 0005
Q°(v;) = 35.616 438 3571 = —

Q*(v,) = 0.371 819 9609 = i

0..000 002
0.000 003 9138 = 200002

QZ(Ue)

Q*(e”) = 1.000 000 0000 = LB 0

2 105.699 999 9973
Q°(u~) = 206.849 315 0632 = o E—

Q*(r7) = 3,477.495 107 6339 = LIZODIN 00

0.511

19

(41.1)
(41.2)

(41.3)

(41.4)
(41.5)

(41.6)

(42.1)

(42.2)

(42.3)

(42.4)
(42.5)

(42.6)
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Part. E: Origins of Mass of Scalar Higgs Boson h and Massless Bosons by Color-Pair

8. BoOSON PARTICLE COLOR MECHANISM

In this paragraph we begin to research the mass origins of Boson Particles. According to Mass Priciple, obviously how to
find out the color representation Q(Boson) of boson particles is the first step.

We presume a color mechanism for giving rise to color of boson particle Q(B) below

Presumption Q(B) = Q(¥F) (43)

* Where Color-Pair Q(FF) is defined as
QFF) = Q%) + Q(F 9 (44)
That constructed from two fermions with two opposite imaginary color & between Q(F,¢) and Q(F, &) each other below

QEF) +i & (45)

Q(F, &)

QF & = QF) -i§ (46)

Color representation of a boson particle is expressed by Q(B) that is presumed to be a " bound state " constructed of

so-called color-pair Q(rF) (44)

QB) = QFF) = QF, &) +QFSE = (QE +i&) +(QF) -i&) = QF) + QF) = QFF) (47)

20
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9. Y(h), COLOR REPRESENTATION OF HYPERCHARGE Y OF HIGGS DOUBLET ®

In the SM, & Higgs boson is a highly unusual particle that is zero spin, a unique scalar neutral boson as known. Higgs
boson is not a gauge boson, its mass is obtained by experiments, but we could use Higgs doublet ® and Higgs field A(x),
which are related to the excitations of vacuum associated with the Higgs boson. In SM the value of hypercharge of Higgs
doublet @ is +1 below [4]

Using Gell-mann-Nishijima Relation (1), get the hypercharge value (49) of ®

Y = 200 - Ty (48)

o+ [ 1 - (3)]¢*
Y(h)Dd = 2 - T = 2 = +1® 49
() (© 3>(¢0> ([O_(;wo) + (49)

* Contrary to (48), in STS space, the hypercharge of Higgs particle % is personified as a color operator Y(h) that
transferred from C number Y(h), and because of (47), we get (50)

Y(hy = YY) = 20QM) - (k) ) = 2( QEFF) - Is(h) ) (50)

We find: If the two terms, color-pair Q(FF) & isospin I5;(k), of (50) are satisfied the following conditions (51) & (52) and
(53) & (54) respectively, expression Y(#) (50) could directly give the result (57) that as same as Higgs doublet ® did with (49)
following

21
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* The values of Color Pair is given by

Q(FF) = (202, 202, —404)

200=y _ 125,105.064  _  125,000.000 _  M®)
Q(FF) = 244,824 = 0.511 = 0.511 T M(e)

* Color isospin I5(h) of Higgs particle ( Ref. Table10.2 below) is given by
Is5(h) = (hwr,he,hs) = (5-.0, 5~
By = (5 +0+ ) = L(F) = 3

Then substitue (51) & (53) into (50), obtain color of hypercharge of Higgs oarticle # (55) (56) below

Y(h) = 2( Q@EF) - (k) ) 2( (202, 202, —404) — (=,0, =) )

2( ( +202.75, 4202, —403.25) ) = ( +405.5, +404,

Last obtain

Y(h) = ( +405.5, +404, -806.5 )

Y(h) = L(+405.5 + 404 — 806.5) = L(3) =1

22
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Next putting isospin I5(%#) (63) and hypercharge Y(%) (56) into color representations of Gell-mann-Nishijima Relation (6) for
Higgs particle 4, then we obtain Color of Electric Charge Q(#) (60) (61) of Higgs below

Q) = ls(h) + LY@ (58)

= (==, 0, =X ) + (44055 4404, —806.5)

(=0.75, 0, —0.75 ) + ( +202.75, +202, —403.25 ) = (4202, +202, —404) (59)

Q(h) = ( +202, +202, —404) (60)

O(h) = (4202 + 202 — 404 ) = Oe (61)

Compairing (60) with Q(rF) (51), we have
Q(h) = Q(FF) (62)
Q%(h) = QP(FF) = 244,824 (63)

Formulas (63) (52) shows: mass M(h) of Higgs boson / could directly be otained by (64), as long as (63) is a valid guy.

M(h) = Q*h) M(e”) = Q*(FF) M(e) (64)

More details about formuls (63) and the extension story will be continued in next paragraph, we will use formula Q(F, &) +
Q(F, &) = Q(FF) to get a nicer Q*(h) that better than (63).

23
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10. CALCULATING Mass M(h) orF HiGGs BOSON AND MASSLESS BOSONS

This paragraph we will use (48),(49) and (50),(51) to discuss boson particle Q(B). As an example of v. electron neutrino &
v, electron anti-neutrino r = v.,, F = ¥.. There are four group modes of color-pair, (65),(66) and (67),(68) for Q(B) below.

AA color-pair and ¥V color-pair

Qve) = ( +99.957 580 882475,  +101.957 580 882475,
Q(@.) = ( +101.957 580 882475, +99. 957 580 882475,

Q(v.) = ( —101.957 580 882475, —99.957 580 882475,
Q(@.) = ( —99.957 580 882475, —101. 957 580 882475,

And AV color-pair and YA color-pair

Qve) = ( +99.957 580 882475, +101. 957 580 882475,
Q@.) = ( —99.957 580 882475, —101. 957 580 882475,

Q(ve) = ( —101.957 580 882475, —99. 957 580 882475,
Q(v.) = ( +101.957 580 882475, +99. 957 580 882475,

* Using

—201. 915 161 764950 )
—201.915 161 764950 )

+201.915 161 764950 )
+201.915 161 764950 )

—201.915 161 764950 )
+201.915 161 764950 )

+201. 915 161 764950 )
—201. 915 161 764950 )

& = &EW.) = &, = ( +100.960 057 1364450, +100.960 057 1364450, —201.920 114 272900 )

we could obtain neutrino’s mass v. & D. below

24
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Q%(v.) = Q*(@W.) = 61, 156.598 825 8489

Ew.) = &@®.) = 61,156.598 821 8486

(Qz(vu) - ﬁz(vu) = ()2(5u) - &2(5H)

* In Complex Number Field C(§ + 0)

Qe, &) = Que) + 7 &E(ve) = ( +99.957 580 882475,
Q@., ¢ = Q@.) — i &D.) = ( +101.957 580 882475,

Qve, &) = Q.) + i Ewe) = ( —101.957 580 882475,
Q@., &) = Q@) — i &@.) = ( —99.957 580 882475,

AND

A Q.8 = Q) +i&we) = ( +99.957 580 882475,
Y Q@& = Q@) — i &D.) = ( —99.957 580 882475,
Y QW& = Q@) +i&w.) = ( —101.957 580 882475,
A Q@& = Q@) —i&®D.) = ( +101.957 580 882475,

0.511

+101. 957 580 882475,
+99. 957 580 882475,

—99. 957 580 882475,
—101. 957 580 882475,

+101. 957 580 882475,

—101. 957 580 882475,

—99. 957 580 882475,

+99. 957 580 882475,

0. 000 004 0003

0.000 002 0442
—————— Mev

—201.915 161 764950 ) + i¢&
—201.915 161 764950 ) - i¢&

+201.915 161 764950 ) + i§
+201.915 161 764950 ) - i§

—201. 915 161 764950 ) + i¢&

+201.915 161 764950 ) — i§

+201.915 161 764950 ) + i§

—201.915 161 764950 ) - i¢&

With the definition (77), we have two cases of electron neutrino color-pair Q(v.v.) following

Q(Uel_)e, 5) = Q(Ue, 5) + Q(l_)e, 5) = Q(Ue) + Q(l_)e) = Q(Uel_)e)

25

(72.1)

(72.2)

(73.1)
(73.2)

(74.1)
(74.2)

(75.1)
(75.2)

(76.1)
(76.2)
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[ Case1 Q(v.v.) = Q(h,v.0.) Higgs 1

2025

« From (73) (74) then obtain

1 Q.s.) = Q) + Q@) = ( +201.915 161 76490, +201.915 161 76490, —403.830 323 50980 ) (78.1)
Qo) = QE) + Q@) = ( —201.915 161 76490, —201.915 161 76490, +403.830 323 50980 ) (78.2)

Ultimately
Q’(v.D.) = 244,618 395 303 5166 = ~2IONQIONT pre, = M(h, v.D) (79)

[ Case2 Q(v.D.) = Q(y,v.0.) massless bosons: photon, gluon etc. ]

* From (75) (76) then obtain

Q(vo.) = Q) + Q@) = ( +0, +0, -0) (80.1)
Q.s.) = Q) + Q®) = ( -0, -0, +0) (80.2)

Ultimately
Q*(veDe) =0 = 2—Mev = M(y,v.0.) = M(g, veDe) (81)

Global Journal of Science Frontier Research (A ) XXV Issue Il Version I

With the above example, summary of real part Q and imaginary & of color-pair Q(F, &) Q(F, ) for bosons are given below
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Table 7: Real Part Q and Imaginary Part & of Color-Pair Q(r, &), Q(F, &) for Higgs particle &

Q(v.)=Q(v,)=Q(v,)
Q@.)=Q(v,)=Q(v,)

Ev.) = &)
Ewy) = &)
E(ve) = &e)

+202, + 202, - 404

|

Q(e7)=Qu)=Q(r")
Q(e")= Q(u")= Q")

&) = &(t")

Eu) = &)

Ele) = &(e)
Q(h, FF)

= Vg, U,u, Ve, 777 ,uia e

= 1_)‘[, ﬁ,lla 1_)65 T+a ,u'+a e+

R

+99. 957 580 882475
+101. 957 580 882475

+100. 930 654 7317853
+100. 959 750 2356910
+100. 960 057 1364450

+99. 957 580 882475
+101. 957 580 882475

+98. 047 695 6369080
+100. 789 177 2553080
+100. 959 231 7273405

+201. 915 161 764950

G

+101. 957 580 882475
+99. 957 580 882475

+100. 930 654 7317853
+100. 959 750 2356910
+100. 960 057 1364450

+99. 957 580 882475
+101. 957 580 882475

+98. 047 695 6369080

+100. 789 177 2553080
+100. 959 231 7273405

+201. 915 161 764950

B

—201.915 161 765000
—201.915 161 765000

-201. 861 309 4635706
-201. 919 500 4713820
-201. 920 114 2729000

—202. 915 161 765000
—200. 915 161 765000

—-196. 095 391 273816
—-201. 578 354 510616
—201. 918 463 4546810

—403. 830 323 529900
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Part. F: Origins of Mass of M (Z), MW ~), M (W*) Vector Bosons and y Photon by Color-Pair

Following are the sketch of electroweak symmetry particles, which related to Table8, Table9.1 & Table9.2

Q(uz, &) Q(ud, &)
Q(dn) Q(dd, &)

Q.D., &) Qveet, &)
Q(e0, §) Qeet, )

© 2025 Global Journals

)
J

(¢, b) (v, T)
(c,s) (O, 1)
(u, d) (ve, €)

uii ud cC S i th

du dd SC SS bi bb
veﬁe ‘Uee+ ‘U,UE,U vltu+ v‘[l_)‘[ ‘U‘[T+
e V. ee’ u o, puut T0; T Tt

Q(cz, &) Q(ud, &) Q(uz, &) Q(ud, &)
Q(dn) Q(dd, &) Q(dn) Q(dd, &)

Q0 &) Quaut, &)

Qu oy, &) Quut, &)

Q.. &) Qv.7+, &)
Q(z2;,¢) Q(r77*, &)

28

)

)
)

- Z wr
w- Z
Q@) Qo) ©2)
Q) Q@)
( Q2) Q(Wﬂ) ©3)
Q) Q@)

Q(h)
-
( Q) )

(84)



Table 8: Real Part Q and Imaginary Part & of Color-Pair Q(F, &), Q(F, &) for Vector Boson particle Z

B

11
9
7

12
10
8

|

Qv.)=Q(v,)=Q(v,)
Q@.)=Q@,)=Q(v.)

Ev.) = &)
Ewy) = &)
Ew.) = &(.)

Q(e7)=Qu7)=Q(r7)
Q(e*)=Qu")=Q(r")

&) = &)

Eu) = &u")

E(er) = &(e")
Q(Z, ¥F)

= vT, U‘Ll) ve, T_) .Lt_7 e_

51.': l_),u’ 569 T+: ,u+: e+

R

+85.234 559 29745
+87.234 559 29745

+86. 202 067 666615
+86.236 132 685580
+86. 236 491 985160

+85.234 559 29745
+87.234 559 29745

+82. 807 910 447131
+86. 036 374 079308
+86. 236 491 988942

+172.469 118 59490

G

+87.234 559 29745
+85.234 559 29745

+86. 202 067 666615
+86.236 132 685580
+86. 236 491 985160

+85.234 559 29745
+87.234 559 29745

+82. 807 910 447131
+86. 036 374 079308
+86. 236 491 988942

+172.469 118 59490

B

—172.469 118 59490
—172.469 118 59490

-172.404 135 333230
—172.472 265 371160
-172.472 983 970320

—173.469 118 59490
—171.469 118 59490

—165. 615 820 894262
—172.072 748 158616
-172.472 983 977884

—344.938 237 18980
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Table 9.1: Real Part Q and Imaginary Part & of Color-Pair Q(F, &), Q(F, &) for Vector Boson particle -

C1

17
15
13

v-

18
16
14

Qe)=Q(u)=Q(r")
Q@.)=Q(,)=Q(v.)

Q(W-, FF)

F= 17, u ,e ,F= D¢, Dy, Ve

&) = &)
&) = &)
&) = &)

Q(e)=Q(u)=Q(r")
Q@.)=Q(v,)=Q(v.)

Q(W-, FF)

F= 17, u,e ,F= D¢, Dy, Ve

gv:) = &r*)
&y = &)
&) = &(e¥)

R

+79. 966 441 56979
+81.966 441 57381

+161. 932 883 14360

+161

+79.160 327 98749
+80. 862 377 41337
+80. 968 500 00960

—81. 966 441 56979

—79.966 441 57381

—161. 932 883 14360

—-163

—=79.160 327 98749
—80. 862 377 41337
—80. 968 500 00960

G

+79.966 441 56979
+79.966 441 57381

+159. 932 883 14360

+161

+79.160 327 98749
+80. 862 377 41337
+80. 968 500 00960

—81. 966 441 56979

—81.966 441 57381

—163.932 883 14360

—-163

—=79.160 327 98749
—80. 862 377 41337
—80. 968 500 00960

—162.932 883 13958
—161. 932 883 14762

—324.865 766 28720

-325

—158.320 655 97498
—161. 724 754 82674
—-161.937 000 01920

+160. 932 883 13958

+161. 932 883 14762

+322. 865 766 28720

+323

+158.320 655 97498
+161. 724 754 82674
+161. 937 000 01920
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Table 9.2: Real Part Q and

Imaginary Part & of Color-Pair Q(F, &), Q(F, &) for Vector Boson particle W+

C2

A
A

A+

17
15
13

v+

18
16
14

Q(e")=Q(u")=Q(r*)
Qve)= Qvy)=Q(v:)

QW FF)

&(z*) = &)
&) = &y
gler) = &ve)

Q(e")=Q(u")=Q(r*)
Q(ve)= Q(vy)=Q(v:)

Q(W, FF)

&(z*) = &)
&) = &)
gler) = &ve)

F= U, Uy, Ve; F= 75, ut, et

F= U, Uy, Ve; F= 75, ut, e*

R

+81.966 441 56979
+79.966 441 57381

+161. 932 883 14360

+163

+79. 160 327 98749
+80. 862 377 41337
+80. 968 500 00960

—=79.966 441 56979

—81. 966 441 57381

—161.932 883 14360

—-161

+79. 160 327 98749
+80. 862 377 41337
+80. 968 500 00960

G

+81.966 441 56979
+81. 966 441 57381

+163. 932 883 14360

+163

+79. 160 327 98749
+80. 862 377 41337
+80. 968 500 00960

—79.966 441 56979

—79.966 441 57381

—159. 932 883 14360

—-161

+79. 160 327 98749
+80. 862 377 41337
+80. 968 500 00960

B

—160. 932 883 13958
—161.932 883 14762

—-322. 865 766 28720

—323

—158.320 655 97498
—161. 724 754 82674
—-161.937 000 01920

+162.932 883 13958

+161. 932 883 14762

+324. 865 766 28720

+325

—158.320 655 97498
—161. 724 754 82674
—-161.937 000 01920
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Part. G: Asymmetrical Phenomena of Isospin and Hypercharge of Bosons

g Now we continue to discuss paragraph 9, firstly we look at following two boson isospin tables (Table10.1, Table10.2) with
2 different array of their color representation Bree=(Br, Bs, Bs) (B = Boson)

2

124 Table 10.1: Symmetrical Color (SC) Representation Brgs of Boson Isospin

X w+ Z, h |/ X
I3(X+) +2 I3(W+) +1 I3(Z) 0 I3(W_) -1 13(X_) -2
X& X&E  XE W&k W& Wi Zr Zs Zp Wg Wg Wsg Xg Xg Xz
+3  +2  +1 +2  +1 0 +1 0 -1 0o -1 =2 -1 -2 3
(+3, 42, +1) (+2,+1,0) (+1,0,-1) 0,-1,-2) (-1,-2,-3)

Table 10.2: Asymmetrical Color (ASC) Representation Brgs of Boson Isospin

X we Z, h w- X
LX) - L) - L(2), L) S+ L) - LX) ==

Xe' Xg Xt Wk ows W 7R Zs Zs We We Ws Xr Xe Xe
e F 4 T 0 F o G 2

Global Journal of Science Frontier Research (A ) XXV Issue Il Version I
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From Table10.1,

yielding

Table 11.1: Values of Q(B), 15(B), Y(B) in Gell-mann-Nishijima Relation for Symmetrical Color Array Brges(SC)

3
g

h 0 I

w1 v ||

w- 1 v~

h 0

Q(B, &)
( +163, +163, =323)
( +172.47, +172.47, —344.94 )
( +161, +161, =325)
( +202, +202, —404)
( =161, —161, +325)
( =172.47, —172.47, +344.94 )
(=163, =163, +323)
( =202, —202, +404 )

Q(B)

15(B)
(+2, +1, 0)
(+1, 0, -1)
(o0, -1, =2)
(+1, 0, -1)
(+2, +1, 0)
(+1, 0, -1)
(0, -1, =2)
(+1, 0, -1)

Compare the values of I35 & Y between Table 11.1 and Table 11.2

33

I;(B)

+1

5+ Y(B,&) Y(B)
( +161, +162, =323 )
( +171.47, +172.47, —343.94 )
( +161, +162, =323)
( +201, +202, —403) 0
( —163, =162, +325) 0
( —173.47, —172.47, +345.94 ) 0
(=163, =162, +325) 0
( =203, 202, +405) 0
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From Table10.2, yielding

Table 11.2: Values of Q(B), I5(B), Y(B) in Gell-mann-Nishijima Relation for Asymmetrical Color Array Bres(ASCA)

B Qe &) o’
A

w1 oAt ( +163, +163, =323 ) +1 | =
z 1 | ( +172.47, +172.47, —344.94 ) 0 NS
w- 1 A ( +161, +161, =325) -1 | =,
h 0 I ( 4202, 4202, —404) 0 =,
—— —

v

w1 v ( =161, ~-161, +325) +1 | =
zZ 1 | ( =172.47, —172.47, +344.94 ) 0 =,
w- 1 v ( -163, -163, +323) -1 I =L,

|
h 0 (=202, 202, +404) 0 =,

Compare the values of I; & Y between Table11.2 and Table11.1
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15(B)
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I I
4>|\, -l>|w 4>|i

N

N N

I3(B)

+

|-

( +162.75,
( +173.22,
( +162.75,

( +202.75,

5 Y(8.,%)

+162, —=323.25)
+172.47, —344.19 )
+162, —=323.25)

+202, —403.25 )

( —161.25,
( =171.22,
( —161.25,

( —201. 25,

162,  +324.75)
—172. 47, +346. 69)
~162, +324.75)

202, +404.75 )

Y(B)

+1
+1

+1

+1



CONCLUSIONS AND OUTLOOK

Here, some small but guided understanding the purpose for the readers of this paper following

* In current Gell-mann-Nishijima Relation, quantum numbers Q electrical charge, [; isospin and Y hypercharge are

C numbers, common numbers. After Colorization of this relation, these three quantum numbers become opeartors Q, I; and Y,
each of them is extended to three dimensional colore space (R,G,B). Increaser the new degrees of freedom, clearer the
physical system.

« By Mass Principle, the ground states of elecmentary fermion spectrum is scheduled, expecially neutrinos masses with
more details described in paragraph 7. When the elecmentary fermions are excited, Q is depicted by complex color Q + i&.

The results of disscussions for Higgs boson and for massless bosons in paragraph 10 also are the same for vector neutral
boson Z and massless boson.

* From Table10,2 ( Asymmetrical Color (ASC) Representation Brgs of Boson Isospin ), may be the possibility of X** and
X— bosons.

O™ = LX) + Ly(x=) = +3 + L(+1) = 42

Oy = BOF) + £VOF) =+ A1) = 4l

OZh) = L(Zh + +1Zh) = -+ + LE) =0

oW = LW ) + LYw) = -3 + L) = -1

O0X—) = LX) + %Y(X__) = —% + %(4_1) = -2
35
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 From Table11.2 ( Values of Q(B), I5(B), Y(B) in Gell-mann-Nishijima Relation for Asymmetrical Color Array Bres(ASCA) ),
may be the possibility of X boson composed of W* and W-, whose mass is about 322 Gev.

At Qw, &)

( +163, +163, =323 ) + it

A Q&) = (+161, +161, -325) - it

QT &) = QUFH &) + QUF, &) = Q) + Q) = QW) = ( +324, +324, —646 )
QUX(W W), &) = QW) = 629,856 = 321,856.416 Mev ~ 322 Gev

+ Neutrino Scalar Product Matrix Q*(vv;) = Q(v;) - Q(v;)

Q.)Qw.) QAW.)QAW,) QW.)Q:) 0.000 003 9138 0.000 201 0565 0.001 967 7821
Q’(vw) = | Q©)QAW.) QW)QAW,) QW)QAWw,) | = | 0.000 201 0565 0.371 819 9609 3.639 079 9266
Q.)Qw.) QA®.)Q®.) QW.)QW:) 0.001 967 7821 3.639 079 9266 35.616 438 3571

REFERENCES REFERENCES REFERENCIAS

[11 ShaoXu Ren. Flavour and Colour of Quarks in Spin Topological Space. Journal of Modern Physics 2021,12, 380-389.
Online ISSN: 2153-120X & Print ISSN: 2153-1196

[2] ShaoXu Ren. Color of Flavor of Leptons. GLOBAL JOURNAL OF SCIENCE FRONTIER RESEARCH: A PHYSICS AND
SPACE SCIENCE Volume 24 ISSUE 2 Version 1.0 Year 2024 19-38. Online ISSN: 2249-4626 & Print ISSN: 0975-5896

[3] Regina Demina. Aran Garcia-Bellido (2023). Electroweak Symmetty and its Breaking. University of Rochester. World
Scientific. ISBN: 978-981-122-224-5

[4] PASCAL PAGANINI (2023), FUNDAMENTALS OF PARTICLE PHYSICS. CAMBRIDGE UNIVERSITY PRESS ISBN
978-1-009-17158-8

36

© 2025 Global Journals



	Colorization of Gell-mann-Nishijima Relation and Mass Principle,Origins of Mass; Fermionsand Charges, Bosons and Color-Pairs
	Author
	Keywords
	Contents
	0. Introduction
	Part. A: Color Representation of Gell-mann-Nishijima Relation for Quarks and Leptons
	1. Color of Isospin
	2. Color of Electric Charge, Color of Hypercharge
	3. Q2 Scalar Product of Electric Charge Q
	4. 𝑄(𝑒−, 𝜉), Color of Electric Charge of Electron 𝑒𝑒− in Complex Number Field ℂ
	5. Mass Principle
	6. Scaling Factor Q2(𝑒−)
	Part. C: Origins of Neutrino Masses
	7. Color Representation of Gell-mann-Nishijima Relation for Neutrinos 𝑣𝑒 , 𝑣𝜇 , 𝑣𝜏
	Summary of Neutrino Masses (Ground State)
	Part. D: Elementary Fermion Observed Mass Spectrum (Ground State)
	Part. E: Origins of Mass of Scalar Higgs Boson h and Massless Bosons by Color-Pair
	8. Boson Particle Color Mechanism
	9. Y(ℎ), Color Representation of Hypercharge 𝑌𝑌 of Higgs Doublet Φ
	10. Calculating MassM(ℎ) of Higgs Boson and Massless Bosons
	Part. F: Origins of Mass of M(𝒁𝒁) , M(𝑾𝑾  − ) , M(𝑾𝑾  + ) Vector Bosons and 𝜸𝜸 Photon by Color-Pair
	Part. G: Asymmetrical Phenomena of Isospin and Hypercharge of Bosons
	Conclusions and Outlook
	References Références Referencias



