S\.yé GLOBAL JOURNAL OF SCIENCE FRONTIER RESEARCH: A
PHYSICS AND SPACE SCIENCE

Volume 24 Issue 2 Version 1.0 Year 2024

Type: Double Blind Peer Reviewed International Research Journal
Publisher: Global Journals

Online ISSN: 2249-4626 & Print ISSN: 0975-5896

Global Journals In

Color of Flavor of Leptons
By ShaoXu Ren

Abstract- This paper suggests the possible existence of lepton color (I, [, I), Ires for charged leptons and neutral leptons as
quarks possess (grs g6, g8), gras- Further lepton number conservation could be explained by lepton color scalar products.
More details are given to search for the relationship between the broken lepton number and PMNS. And a speculation between
broken lepton number and dark matter-energy.

Keywords: flovor similarity, color similarity, lepton number conservation, Pontecorvo-Maki-Nakagawa-Sakata Matrix PMINS, leptoncolor
scalar product, leptoncolor brokenon #s, neutrino lepton number L(w'v ),  broken neutrino lepton number  Lgroken(V),
neutrino mass lepton number | wmass(v), neutrino lepton coupling constant Gc(v), neutrino background lepton number
L Background(0), dark matter-energy Eome(v).

GJSFR-A Classification: LCC: QC793.5.E62

C oNg

OLOROFFLAVOROFLEPT

Strictly as per the compliance and regulations of:

© 2024. ShaoXu Ren. This research/review article is distributed under the terms of the Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0). You must
give appropriate credit to authors and reference this article if parts of the article are reproduced in any manner. Applicable licensing terms are at https://creativecommons.org/
licenses/by-nc-nd/4.0/.



Color of Flavor of Leptons

ShaoXu Ren

Abstraction-

This paper suggests the possible existence of lepton color (/r, /s, [s), [res for charged leptons and neutral leptons as quarks
possess (gr, ¢c, ¢8), grea- Further lepton number conservation could be explained by leptoncolor scalar products. More details
are given to search for the relationship between the broken lepton number and PMNS. And a speculation between broken
lepton number and dark matter-energy.

Keywords: flovor similarity, color similarity, lepton number conservation, Pontecorvo-Maki-Nakagawa-Sakata Matrix PMNS,
leptoncolor scalar product, leptoncolor brokenon 7, neutrino lepton number L(v' 0 ), broken neutrino lepton number Lgroken(v),
neutrino mass lepton number Lwmass(v), neutrino lepton coupling constant G;(v), neutrino background lepton number Lgackground(V),
dark matter-energy Epwe(v)
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0. INTRODUCTION

* In particle physics, six leptons and six antileptons are labelled by a group of unified three symbols L., L,, L. (00.1),
which are their identity quantum numbers in particle community.

Le, Ly Lo (00.1)

The values of L.,L,, and L. are illustrated in Table1 below, in which there are all together 36 positions filled with integers
+1, =1 and zero.

Experimental scientists discovery: L., L,,and L, are conserved separately in weak interactions for leptons and their
antileptons. expecialty the sum L= L.+L,+L; are conserved too, which are along with the horizontal directionl in Table1 [1]

Theoretical scientists wonder: Is there an unified math approach which could explain  Where The values, integers +1, —1
and zero, of L., L,, L, of leptons and of antileptons, that appear in Table1, come from ?

* The experimental searchers for neutrino oscilations, they obtain Pontecorvo-Maki-Nakagawa-Sakata Matrix, PMNS (V¢$)"V?
[2], which is the extremely pecfect achievement from their spirits of awe and adventure. long time persistent effor in analysing
the data collected from weak interaction. There are many profound digits appear in the nine elements of PMNS that given in
Matrix(1) and Matrix(2) below.

Theoretical searchers wonder: the origin of these mysterious digits, that occupy the elements of these matrices, where the
odd digit arrangements come from ?

© 2024 Global Journals



Table 1: Thevalues of lepton numbers

Particle Lepton I Electron Lepton Muon Lepton Tau Lepton
number L number L, number L, number L,
Ve +1 | +1 0 0
e +1 | +1 0 0
Uy +1 | 0 +1 0
u +1 | 0 +1 0
v; +1 | 0 0 +1
. +1 | 0 0 +1
De -1 | -1 0 0
et -1 | -1 0 0
Oy -1 | 0 -1 0
ut -1 | 0 -1 0
D¢ -1 | 0 0 -1
T+ -1 | 0 0 -1
Anti Lepton I Electron Lepton Muon Lepton Tau Lepton
Particle number L number L, number L, number L,
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0.797 — 0.842 0.518 — 0.585 0.143 — 0.156
. |UPMNS| - = 0.243 — 0.490 0.473 — 0.674 0.651 — 0.772
0.295 — 0.525 0.493 — 0.688 0.618 — 0.744

Matrix(1)
" The UPMNS looks very different from that of CKM, which is very diagonal. The leptonic sector is characterized by a very

lare degree of mixing. As of today, the origin of this pattern remains an unsolved and profound puzzle! ". André Rubbia [3]

And
0.801 — 0.845 0.513 — 0.579 0.143 — 0. 155

\Veves| = 0.234 — 0.500 0.471 — 0.689 0.637 — 0.776
0.271 — 0.525 0.477 — 0.694 0.613 — 0.756

Matrix(2)

" As of today, assuming the unitary of the matrix and three active neutrinos, the absolute values of the elements of the
matrix are estimated from a global fit of all measurements, which gives (Esteban et al., 2020) " PASCAL PAGANINI [4]

And
oo ° [ J ® o
* Upuns = e 00 = (Vckm) -« P, P = diag(e 5 , e 7 , 1) ; Vokw = o« O,
o 0 O e O [ ]
Matrix(3) Matrix(0)

The magnitudes of the element digits of PMNS in Matrix(1) and Matrix(2) could be graphical approached by the circle areas
in Matrix(3) qualitatively above [5]. Andrzel J. Buras:

" The explanation of these patterns and in particular why they differ from each other remains an important goal of the
theorists. " and " Why the mixing angles of CKM matrix so small and those of PMNS matrix rather large? "
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1. CoLoR OF FLAVOR OF LEPTONS

This paper attempts to explore and answer the above two " come from ? " questions. So two concepts of ¢ Color Similarity
and * lepton color are introduced following

Current particle physics shows an amazing Flovor Similarity between three generations of quark and those of leptons below

six quarks ( Z )( z ),( 2 ) = six leptons ( Ui ),( :‘_’ )( :ﬁ ) (0.00)
)( )( ) = antileptons ( De )( Ox )( v ) (0.00)
et u +

Since six quarks and six antiquarks have been unified by means of " fundamental color representation of six flavor
t,c,u,d,s, b of quarks and their six antiquarks " [6,7,8,9,10], And in this idea, why not continues to have a try to do the six
flavor v., vy, ve, e=, u=, 7= Of leptons and the six antileptons ? That is, besides Flovor Similarity (0.00), there may be

Q

Ll ol

Ql =
S o~

as well antiquarks (

* Color Similarity quark (gr, ge, ¢s), gRGB = lepton (I, Is, Is), IrcB (0)

This paper postulates an ansatz, If the six fermion leptons & their antileptons (0.00) also are attributed to color degree of
freedom as six fermion quarks & their antiquarks were done in Stand Model historically, and then the third component 75(/)
isospin of a lepton / could be written by ® lepton color lres, (Ir,ls,[s) as below

13(1) = %(IR + lG + lB) = IS(ZRGB) (OO)

© 2024 Global Journals

Global Journal of Science Frontier Research (A ) XXIV Issue II Version I m Year 2024



Year 2024

I\
!

Global Journal of Science Frontier Research (A ) XXIV Issue II Version I

Or details

Further we,

=)

al

ol

wl

b

(ur, ug, up) =

(dR: dG: dB) =

(cr, Ce,CB) =

(SR, SG, SB) =

(tr, te, t8) =

(bR: bG: bB) =

very naturally,

T))e = (UeRaveGaveB) = (7719 +Tla +TS)3 13(06) = %(771++Tl++2_3) = +Tl (01)

= = (er, €G, €5) = (=, =L, 2 Ie) = L(=, =L, &) = =L (0.2)
Rs> €G> €B > s T3 s 5 ) 3le 3\ 72 T2 0 ) 2 :

-

Uu = (Uur, Vyo, Vys) = (+TI’ 2_3’ +TS)’ v, = %(JrTl’ 2_3’ +TS) - +2_3 (0.3)

o= (urope, pz) = (5, 3, ), Lp) = H(F+3F+3) = F (0.4)
5)1 = (UTR7 v‘rG,vrB) = (+T3, +TS, +T7), 13(1)1) = %(_'—2_34‘4—2_5"‘4—77 = +2_5 (05)
= _ = 1% 132 = (=L =5 = (7)) = L(=L4=5423) = = 0.6
T (TRarGaTB) (272:2)5 3(T) 3(2+2+2 2 ()

could obtain a universal color representation of leptons and antileptons below, which is the

analogous to that of quarks [7]. And isospin I5(/res) (0.0) is an underlying classfications of three generation of leptons.
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Table 2: Fundamental Color Representation of flavor v., v,, v., e, u=, 7= of leptonss and their antileptons

lepton
flavor r

1I:(1y)

[RGB

anti-
lepton

flavor 7

I(lz)

~I!
<l

[RGB

Uz

VR VG VB

43 45 47
2 2 2

VRTVc1+VB

+15
2

R
=3 =5 =1
2 2 2

Uy
+3
L(ve) -

43 45
2 2

4l
2
VRV 6 +0 1B

49
2

=1 =3 =5
2 2 2
] #ﬁ-H_) Né‘i‘l_) uB
=9
2

Ve

VeR Ve UeB

+3
2

=1 £l
2
VerTVeGTVeB

43
2

B
+1 -1 3
2 2 2
VgtV .510.8
=3
2

Ii(e”) 5+

€Rr €g eg
1

=5 il 4L
2

ertegteg
=3
2

+3 +1 -1
2 2 2
+ ot ot
e§+eé+e§
+9 _ 43
6 2

u
L) 5
HR  Mc  Mp
=5 =3 =1
2 2 2
HUR+HG+Up
=9
2
ut
Liph) 5
HE HE B
+5 43 1
2 2 2
Hr+HgtHg
427 49
6 2

(3 Te 7B

=1 =5 =3
2 2 2

TrHTc+TE

—15

2

T+
+ +5
I3 (T ) 2

47 45 43
2 22

+ ot et
TEHTE+TE

+45 _ _+15
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* Remark: we see the color values /g, [, [z Of each lepton in Table2 are selected from the third components m;(/) of
one-half spin 7(/) below

C lres = Ir,Ic, I8 (07)

-9 =7 -5 -3 -1 +1
TE?’(I) cees s ’ s > T 9 T o

T x T() = in()

Comparability between color freedom of quarks [1] and that of leptons above:

Quark are closed-color, color confinement, quark color g,=gres < One-sixth series [7]
Lepton are opened-color, color freer, lepton color /,=lres < one-half series (0.7).

Both quark 7s(g) and lepton ms(/) are the third components of Non-Hermitian spin angular momentum T in Spin Topological
Space STS.[11]. w3(g) and m3(/) are Hermitian operators in STS.

This paper are particular about neutrino lepton numbers, further Table1 is down to Table3 below

Table 3: Lepton Numbers of Neutrinos v, vy, v;

Particle Lepton Electron Lepton Muon Lepton Tau Lepton
number L number L, number L, number L,
Ve +1 | +1 0 0
Vu +1 | 0 +1 0
V¢ +1 | 0 0 +1
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2. CoLOR SCALAR PRODUCTS OF NEUTRINO LEPTON NUMBER

Inspire with the idea of quarkcolor scalar product [ ] and base on ansatz, Color Similarity mentioned previously, further an
amusing leptoncolor scalar product is introduced to essential of lepton numbers L., L, L, of six leptons and six antileptons in
Table1. This paper lays emphases on neutral leptons, neutrinos, then the leptoncolor scalar product representations of Table 3
are given on details following (0)

Vi VN VE v, V- +1.000 0000  0.000 [A] (D] [F]
L) =o' = | L e ol | - 0.000 +1.000 0000 |=| [E1 (Bl [H1 | (0)
g Ay s A s S 4 0.000  0.000 +1.000 (Gl [l [C]
vl v, vl cv, V] -0
Matrix(4) Matrix(5)

Matrix(5) is the digit graph of lepton number conservation (Table1).

From now on, we discuss the case of the left handed neutrino family v = v;.

Example Vi, of v} - v_’:O = +1.000¢ in expression (0) with Table3 below (left handed neutrino v;) is given explicitly following

o = T+ B, (1)
—_—
v = T + Oy, (2)
and lepton weak interaction paring ®

D = (4 4 s I (D L, 4 Sy

vi_(s’()’()’ 3(Dy) 3(6+6+6)_

D, = (2L, =L, 0 I(®y,) L2l 4 =L 4 0y —

L 20 2 02/ 3\ ve 3 V72 2 2/ =

)

=2
&
=
<
Il
—~
+
=
ox|i
||
N
Nt
~
st
|
AN
ol
Nt
I
+
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Further
I S S IR § I B s B R 4
Ve Ve + D (232a2)+(6a 6’6) (6’6’6 ()
BOD = F(3 4 e ) = S = F
o = T 4B = (=L sl 3 4l o1l 0y _ (0 0 49
Ve Ve + Ve (29252)""(292:2) (6’6’ 6) (5)
BOD = (s b e ) = ) = 3
Finally
— 7 — —
oDl = @a By - G B = G ) - (5 )
= 5{ 0 +0 +36} = S={ +36} =+1.000 (6)

The processes of the eight other elements in expression (0) could be obtained as the same way ( as notation "¢" )

following:
-
7 ; +36 __
vl . ve. (A] \ +61 1;1 +64 % T —1 OOO
—_
. o ol o = - = _ +12 415 0 0 — 0.000 (7)
a e Dy * Ve IE] 6 6 6 6
- 21 424 0 +9 0.000
I / 6 6 6 6
vl v, 101
_T,) _/)
Ve * Uy (0} —*66 —*69 —*66 —*66 0.000
—
. o W - = _ 19 422 -14 +6 - 436 _
Va = Uy = Dy * Uy 18] - 6 6 6 B 5% —1.000 (8)
R 436 439 =30 +15
2 o 3 . = ! 0.000
V! vV, m ]
-
! / -1z
Ve * U, [F] +69 +é2 éz +é2 0.000
—_ —
. . + ] / _ - — _ +30 +33 -36 +12 —
Va * Uz Vi o+ Dy ) 6 6 6 6 0.000 ©)
+49 +52 -56 +21 436 _
- o 4 : s 2 - =1.000
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3. CoOLOR SCALAR PRODUCTS

® Definition of Broken Neutrino Lepton Number

Where below

<

s
n

Leroken(v) = vl - B =

®

<
=

iy

al

l
slosl

-

a

77 OF BROKEN NEUTRINO LEPTON NUMBER Lypoxen (V)

3

e

Q

P>
u Ve * Nt
—
o
RS A Y
_T,, .
H vr'n‘[

e, T

* Leptoncolor brokenon 7z of lepton weak interaction paring @ in neutrino flovor oscillations are given following

OR

Using Table2 and (11.1),(11.2),(11.3), the nine elements in expression (10) could be obtained following:

An example of

Vll

N
g = (n1,na,ns3)p, B =eurt

- _ -2 412 27

He = (m,n2,m)e = (56, 56

- _ _ (25530 886 7987

ny = (n,na,n3), = (S50 3o 0 300

- 292 38 553

n‘l,' - (nla n2, n3)‘[ ( 120 ° 120 ° 120

— o - .
color scalar products with vy « 7., vj + 7., v! - 7. (12.1)% are given below

S +1 +4 +4 ~12 +12 27
Ve +ne = (g %55 6 )NS5 5> 36
P> 412 415 0\ 12 412 =27
Ve c e = (55, T, o) (S 56 6
- - 21 24 0 12 12 27

+ + - + -
vi s e = (S5, T o) (S5 S5 6

S (-12 + 48 — 108) =
L_(~144 + 180 + 0) =

156

L (252 + 288 + 0)

(11)

(11.1)
(11.2)

(11.3)

-72 —12 — —120

156 26 260
+36 +6 . _+60
156 26 260
+36 +6 +60
156 26 260
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As the same way ( as notation "¢" )

!
ve
- N
e o Vg * He = UL,
-
v}
T,
Ve
_T') - —
* Va * Ny = vl
-
v}
1./
Ve
-
e o l)& T, = I)L,
-
v}

—
1! > 7! -
ve * ne Ue M n/J
— —
Leroken(v) = UL, . ﬁ)e UL, . ﬁ)'u
— —
+! b d + e
U‘E * Ne l)r . n‘u
Matrix(6)

s

S

o

s =)

3| x|

3] 3|

[A]

[E]

[G]

[D]

[B]1

[n

[F1

[H]

[C]

+1 +4 +4 —12 -120
6 6 6 26 260
+12 +15 0 +12 — +60
6 6 6 26 260
+21 +24 0 =27 +60
6 6 6 26 260
+6 +9 -6 -5530 -94
6 6 6 3120 260
+19 422 14 -886 _ -177
6 6 3120 260
436 439 =30 ~7987 +83
6 6 6 3120 260
+9 412 12 -292 +26
6 6 120 260
430 433 36 -328 _ +117
6 6 6 120 260
+49 452 =56 —553 —143
6 6 6 120 260
—120 +94 +26
260 260 260 0.000
+60 177 4117 [A] I[D]
260 260 260 0.000
+60 +83 143 0.000 = [E] [B]
260 260 260 . [G] 0]
—440 _ 22
0.000 0.000 0.000 560" = 13
Matrix(7)

Matrix(7) is the digit graph of broken neutrino lepton number Lgoken ().
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4. NEUTRINO MASS LEPTON NUMBER Lyuss(v), NEUTRINO LEPTON COUPLING CONSTANT G, (v)
AND PMNS Uppns

Plus L(»"v") (0) and Lgroken(v) (13), Obtain (14) below

e ol «TFe WL cTWu VL« T
LO™) + Leoken® = | ol c0) uf coh uh eol || ol e wh - T woh -7
+1.000 0.000 0.000 +1.000 2% s e 0.000 S0~ e s 1-000
0.000 +1.000 0.000 +1.000 i 0.000 00 48 4l 1,000 ”
0.000 0.000 +1.000 +1.000 | | <% 8 =M 0000 =] oz am w4 ggp (14)
+1.000 +1.000 +1.000 +3.000 0.000 0.000 0.000 =440 - =22 1.000 1.000 1.000 =40 — <17
We call the right term in expression (14), Neutrino Mass Lepton Number Lyass(v) below
S0~ e e 1-000
, s @m0 -
M =
@B S 1000

1.000 1.000 1.000 £ ==L

260 13

© 2024 Global Journals

Global Journal of Science Frontier Research (A ) XXIV Issue II Version I E Year 2024



Global Journal of Science Frontier Research (A ) XXIV Issue II Version I E Year 2024

° Introduce a marvellous constant, G;(v) = (%) (16)

Multiply G(v) (16) and Lwass(v) (15), (or Matrix(10) below )

G.(v) + Lmass(v)

560~ e s 1-000 560~ e e 1-000
S5 e 1.000 S5 e 1.000
= GL(U) y +60 +83 +117. 1.000 = (%) +60 +83 +117  1.000
260 260 260 ) 260 260 260 -
1.000 1.000 1.000 - 1.000 1.000 1.000 -l
e o o 0.875 05875 0.1625 1.625
w0 8 ol 200 0.375 0.51875 0.73125 1.625 U ()
= + + + + = = PMNS
ey i T 4360 0.375 0.51875 0.73125 1.625
1260 4260 4260 17 1.625 1.625 1.625 2.125

Comparing (17) with Matrix(1), Matrix(2) and Matrix(3) mentioned previously, we obtain an interesring result below:

HEEEE |Upuwns| = Neutrino Lepton Coupling Constant G;(v) - Neutrino Mass Lepton Number Lyass(v) HERER

© 2024 Global Journals



S. NEUTRINO BACKGROUND LEPTON NUMBER Lgackground(v) AND DARK MATTER-ENERGY £pye(v)

For a more understanding of formula (14) and formula (17), we transform the left second term, Lgwken(v) to the righr side,
further formula (14) turns to (18) below

+1.000 ,, 0.000 , 0.000 ,, +1.000 S 1 20 12 20 13 0.000 S0 3o 2 e 13 1.000
0.000 ,, +1.000 5, 0.000 ,, +1.000 30 2 e a0 a5 0-000 o e Sab s 1.000 "
0.000; 0.0003; +1.0003; +1.000 | | 5% 31 5 2 Sers  0.000 Tloge, 28, 20, 1,000 (18)
+1.000  +1.000  +1.000 +3.000 0.000 0.000 0.000 -0 — 22 1.000 1.000 1.000 -0 -l
Matrix(8) = Matrix(9) + Matrix(10)
mnn man mnn
L(UT,I),) L Background (V) Lmass (V)
Lepton Number Conservation = Neutrino Background Lepton Number + Neutrino Mass Lepton Number
+3.000 =32 22739 - 22 ~ 56% L7 /39 I~ 44%
Here
Neutrino Background Lepton Number Lgackground(v) = — ( Broken Neutrino Lepton Number Lgroken(v) ) (19)

Next analogous to the process of (16) and (17), Matrix(10), we multiply G.(v) (16) and Matrix(9) in (18) above. Further

obtain (20) following
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= G.(v) -

Gr(v) - LBackground (v)

S~ S e 0000
% 360~ a0~ 0-000 ;
s % 4 o000 | T F
0.000 0.000 0.000 *1—232
w0 e e 0-000 + 0.750
o i e 0000 || - 0375
e~ e Tieo- 0000 | | -0.375
0.000 0.000 0.000 22 0.000

8

0.000

o= S s 0.000
e hee e 0-000
60 36 aee- 0.000
0.000 0.000 0.000 *1—232
— 0.5875 - 0.1625
+ 1.10625 - 0.73125 0.000
— 0.51875 + 0.89375 0.000
0.000 0.000

2.75

= UBackground (20)

We call formular (20) Usgackground = Gr(v) * LBackground(v), Neutrino Dark Matter-Energy Epme(v), resulted from neutrino
background lepton number, which accounts to 56% of that total lepton number conservation, a slight large than |Upuns| 44%
resulted from Neutrino Mass Lepton Number

* To obtain experimenltal observations,

© 2024 Global Journals

L(UT,U,)diagonal =

+13

+13 0

0 0 13 13
+13 +13

13 0 13 0

0 +13 +13 - 0

13 13

+13 +13 +39

13

lepton number L(»"'v") =

13 13 13

0 0
=9

13 0
0 +13
+9 +13
13 13

+13
13

0
0

+13

13

LBackground (v), Epme(v) +

after the diagonalization of neutrino lepton mumber (18),

0

+4
13

0

+4
13

obtain (21) below:

+13
0 13
+4
0 45
0 0 (21)
13 13
_0 +17
13 13
LMass(U)



BMa Then multiply G.(v) = () and (21), gain (22) below

8

+13 +13 0 0 +13 +13
g 0 0 < g 0 0 S g 0 0 g
+13 +13 N 49 e 44
G.(v) = 8 0 8 _ 0 8 0 8 + 0 8 0 8 (22)
0 0 +13 +13 0 0 +13 +13 0 0 0 0
8 8 8 8 8 8
+13 +13 +13 +39 0 49 +13 +22 +13 +4 0 +17
8 8 8 8 8 8 8 8 8 8 8 8
Matrix(11) = Matrix(12) + Matrix(13)
GL(U) = GL(U)Background + GL(U)Mass
iy 13 +13 +13 _ 439 40 , 49 +13 422 +13 +4 0 _ +17
Trace of Matrix: =+ -5+ =5 -ttt = Tt <
+22 +39 = 0 +17 +39 = ~ 0
5 / 3 56% 5 / 5 44%
. . _ 13 .
Hb Last, again turn to (18), multiply G.(v) = (-5-) and (18). gain (23) below
413 +13 +120 —94 —26 0 +140 +94 +26 +260
3 0 3 160 160 160 160 160 160 160 160
0 +13 0 +13 —60 +177 =117 0 +60 +83 +117 +260
] ] 160 160 160 160 160 160 160 160
413 413 = —60 -83 +143 0 + +60 +83 +117 +260 (23)
0 0 3 3 160 160 160 160 160 160 160 160
413 413 +13 439 0 0 0 +440 _ 422 4260 4260 4260 _+340 _ +17
8 8 8 8 160 160 160 160 8 160 160 160 160 8

If the diagonalization of (23), we could obtain (22) again.
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CONCLUSIONS

* The conservation of Lepton number L(vi'v') (18) is characterized by Matrix(8): in which there are three classifications of
matrix element digit-sum below

1) Horizontal sum:

2) Vertical sum:

3) Diagonal sum:

11
21
31

+ 12
+ 22
+ 32

11 + 21

12
13

11

* Neutrino background

4) Horizontal sum:

5) Vertical sum:

6) Diagonal sum:

© 2024 Global Journals

11
21

31

11

12

13

11

+ 22
+ 23

+ 22

lepton number Lgackground(v) IS

+ 12

+ 22

+ 32

+ 21

+ 22

+ 23

+ 22

+ 13
+ 23
+ 33

+ 31
+ 32
+ 33

+ 33

+ 13

+ 23

+ 33

+ 31

+ 32

+ 33

+ 33

= +1.000 + 0.000 + 0.000 = +1.000
0.000 + 1.000 + 0.000
= 0.000 + 0.000 + 1.000

+1.000
+1.000

+1.000 + 0.000 + 0.000 = +1.000
0.000 + 1.000 + 0.000
0.000 + 0.000 + 1.000

+1.000
+1.000

+1.000 + 1.000 + 1.000 = +3.000

w4 4 26 = 0,000
@ AT S 0.000
S S5+ a8 = 0,000
O
e
2 ST+ 8 = 0.000
+120 + +177 + +143 +440 _ _+22
260 260 260 260 13

characterized by Matrix(9) below :

+ 0.000

(24)

(25)



* Neutrino mass lepton number Lwass(v) is characterized by Matrix(10) below:

7) Horizontal sum: 11 + 12 + 13 = 2H0 4 B4 4 136 _ 44,000
21 +22+23 = 2% 4 8 UL - 4+1.000
31 + 32 + 33 = 28 + 2B 4 4 = 4+1.000
8) Vertical sum: 11+ 21 +31 = 0 4+ S8 + 28 = 1+1.000

12 +22 + 32 = ggg + ;23 + ;23 = +1.000

13 +23 +33 = 226 4 7 4 <+ — 44000

260 260 260
H . __ _+140 +83 +117 . 4340 _ +17
9) Diagonal sum: 11 + 22 + 33 = 5% + & + S.- = S-=-3~ + +3.000 (26)
We see:

Lepton number L(v''v") Matrix(8) could be decomposed into two parts, Matrix(9) Lgackgrounda(v) and Matrix(10) Lmass(v).
1), 2) and 3) show: the conservation properties of Matrix(8) L(v"'v") in three different directions.

4), 5) show: the conservation properties of Matrix(9) Lgackground(v); but (6) shows the value of neutrino background lepton
number is not zero, no a " really pure vacuum " ! its diagonal sum 6), trace is detectable.

7), 8) show: the conservation properties of Matrix(10) Lmass(v); but (9) shows the value of neutrino mass lepton number is
Only Partly BE Broken in diagonal direction 9). BUT those along with horizontal and vertical directions are still conserved.

All that happened, are due to the Leptoncolor brokenon 7z of lepton weak interaction paring @ in neutrino flovor oscillations
ﬁﬂ = (n1, n2,n3)p, B =eunrt (11)

The nine digits, 775 which are restricted to the seven digit-sums conditions previously mentioned, three horizontal sums, three
vertical sums and one diagonal sum. Remain two dependent parametes. that may be related to 77 ~ Higgs particle ?
Physical observable matrix |Upuns| = Gr(v) « ( broken quantum operator, neutrino mass lepton number Lmyass(v) )

Neutrino dark matter-energy Epme (v)= Usackground= G (v) - (broken quantum operator, neutrino backgroud lepton number Lgackground (V))
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