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Open questions:

There are several open questions, motivations, to look for physics
"Beyond the Standard Model” (BSM):

@ Neutrino masses and mixing, oscillation
@ Hierarchy of masses

@ Dart Matter (DM), Dart Energy (DE), Matter-Antimatter
Asymmetry.

@ Flavor Anomalies: Lepton flavor universality violation in rare B
decays, g, — 2 at Fermilab, violation of unitarity in quark mixing
matrix VCKM-

Main goal of this BSM: To account for the hierarchy of fermion
masses:

m:>me>my , Mp>Ms>Mg , M > M, > Mg,
and the quark and lepton mixing matrices: Vexy and Upyns-



Standard Model (SM)

Ordinary Fermions: Q= T3, + 1Y
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Table: SM fermion content and charges, j = 1,2, 3 family index




Comments:

@ Ggy = SU(B)c ® SU(2), ® U(1)y : Standard Model Group

@ Neutrinos are massless

@ Anomalies cancel for each family, j = 1,2, 3.

° qT‘ZngM uﬁq, i,j =1,2,3is gauge invariant. So, the Yukawa
couplings Y;; g7 ¢su uj‘}q, i,j =1,2,3 are gauge invariant,
with Y; ; completely arbitrary.

@ SM gauge bosons: Z, A(photon), and H(Higgs) couplings
to fermions do not change flavor.

° % Vo Vorm vuVa WH



MODEL WITH LOCAL SU(3)r VECTOR-LIKE FAMILY SYMMETRY

| | SUB)F | SUB)c | SUR2). | U(1)y |
e 3 3 2 3
°r 3 3 1 3
Vo5 3 3 1 -2
PP 3 1 2 -1
%5 3 1 1 -2

Table: SM Fermions and charges



| | SUB)F | SUB)c | SU2). | U()y |
(vl 8 | 1+ | 1 | 0 |
U 1 3 1 3
D? g 1 3 1 -Z
Efn 1 1 1 2
N? 5 1 1 1 0

@ Right handed neutrinos are needed to cancel anomalies.

@ U,D,E,N: SU(2), weak singlets vector-like fermions, with N
a neutral lepton, are needed to generate SM fermion
masses and mixing.



3+5 Neutrino scenario

3 Active L-handed SM neutrinos

5 Sterile neutrinos: (3 Right handed & N;, Ny vector like
neutrinos )



SCALAR FIELDS

[ [ SU®)r [ SUB)c | SU@)L | Uy |
lmoe | 8 [ 1 [ 1 [ 0 |
oY 3 1 2 -1
o 3 1 2 +1

11, me are introduced to break spontaneously SU(3)r.

oY, &9 are introduced to break spontaneously the
SU(2). x U(1)y.

u-quarks and neutrinos coupled only to ¢4

d-quarks and charged leptons couple only to ®¢

g dU 2 and ¢g 7 ¢4y are forbidden by the SU(3)r gauge
family symmetry.

3x3=1+8,3x3=346, 3x3x3=(1+8)x3=346+3+15



SU(3)F GAUGE BOSONS

(f:o'Yu f10 - éO'Yufso) Z1‘L + 5

3 (f:o'}/uff + f;o%tf:? - 2f;0'7uf2o) z
(ForB Y + fo9. B Y5 + 2.5 + he)
gw is the SU(3)r coupling constant, Z;, Z, and Y= ,i=1,2,3 ,j=1,2 are

the eight gauge bosons, which have flavor changing couplings to both left
and right handed SM fermions
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Spontaneous Symmetry breaking (SSB)

We would like to be consistent with low energy Standard
Model(SM) and simultaneously generate and account for
the hierarchy of quark and lepton masses and mixing

u d
SU@)F x Gou "™ Gau L8 sU@E)e x Uha
SM fermions SM fermions SM fermions
are massless still massless become massive

(PDG known values)



SU(3)r family symmetry breaking

Two SM singlet scalars are introduced in the fundamental
representation of SU(3)F :

A4 0
(m) = (0) ;o (me) = (Az)
0 0

SU@B)F x Gsw 5 SU@)F x Gsw "5 Gew
Z, Y5

A2: 5 very heavy boson masses of order M, (M2 = %) >10°% TeV
(Z, Y, Yy)
A1: 3 boson masses of order My ( M2 = % ) 2 10° TeV (Z;, Y5)

To suppress properly FCNC like, for instance: 1 — ey B
(Br<57x10"1), - eee(Br<1x107'%),K° - Ko, D° — Do,
M; > 10% TeV’s

~



SU(3)r boson masses

The above scalar fields and VEV’s break completely the SU(3)
family symmetry, generating the mass terms

2 A2 2 2
o (n): HM(YVIY +viYy )+ BN (224 % 427 %)

2/\2 _ _ Z
® (m): TR (VY VSV )+ 9B



Electroweak Symmetry Breaking

In this scenario we introduce two triplets of SU(2), Higgs doublets;
oY =(3,1,2,-1),0% = (3,1,2, +1):

o ()= s (6] [or= | () fo=| 5 (2)

u d
SU3)e ® SUR) @ U()y 2% sU(3)e x U(1)q



W and Z boson masses:

2 2 2
T Wriywow 4 91
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+ tiny contributions to the SU(3) gauge boson masses

V2= V2 + V3 +VvE | V3 =V3 + V3, + V3. Hence, if we define
My = }g v, we may write v = /v3 + v2 ~ 246 GeV.



Yukawa couplings:

Dirac Yukawa couplings:

hy 3 ®Y U§ + hiy % m UP + hoy ¥8 m2 UY + My UP Ug
hdd}é’,‘bdDR + hig ¥%5 m DY + hag 49 12 DY + Mp D? D§
h, ¢ ®Y N§ + hy, ¥28 m1 NP + ho, 925 12 NP + mp NP N§
he P % Ef + hie 3 m1 EP + hae ¥2q mo EY + Mg E? ER

+h.c
Majorana Yukawa couplings:

howf ¢ (N2)® + mp Np (NP)°

hig ¥ m (NB)° + hog ¢°5 n2 (N3)° + mg N3 (N2)° + h.c



Tree level Dirac Fermion Masses

Vg, P49 yY,, » are not SU(3)F gauge invariant
Allowed Tree Level Yukawa couplings:
he b @Y EG + hie 031 EP + hpe P32 EY + Mg EP ER +h.c

Dirac See-Saw Mechanisms

e wp Tty ER | uy 3 ER

ef 0 0 0  he Va1 e 0 0 0 a
ul 0 0 0 heVgp = p| 0 0 0 a
?f 0 0 0 he Va3 ?f 0 0 0 as
EP | e haeNo O Me EP| by b 0 M
Table: Generic tree level Dirac mass matrix M° for u and d quarks,

charged leptons and Dirac neutrinos



Free Parameters:

{Vu1, Vuo, Vus} and {vgi, V4o, Vg3 } are constrained by
EWSB ( W and Z° boson masses).

A1, A2 are the scales of SU(3)r SSB.

Free parameters to fit masses for quarks, charged
leptons, and neutrinos:

hy, b1y, hoy and My; u-quarks..

hga, hig, hog and Mp; d-quarks.

he , hie, hog and Mg; charged leptons.

h,, hy,, ho, , mp (Dirac) and h;, m; and
higr, hog, ho, , mg (Majorana); neutrinos



° , V3 mixing matrices

Ci S1C S15C, 51528, 0 ¢ scs
vo_ | =St cice cis2Ca CiSeSa| o |0 =S GG
L — _ » VR [ 4
0 S2 CCi S, 0 0
0 0 —Sa Ca 0 0 -—sp

veTMeme™ ve = vaT MeTMe V3 = Diag(0,0, A2, A2)
VeTMe V8 = Diag(0,0, — A3, \s)

Si = vy cr = Vo \/V2+v2 = va
N TR VVERE T RV VEHE+VE

S h As cr hp A si_wm s VYitY
\/hz A2+h2 ,\2 ? \/hz N +h2 A2 ’Cy Vo 7 Co V3
h1R AR h2F1’ Aog

SR= —F——7—>—,CR= —F—7F=—=r—
Ve N thea Ag e Nipthe A2n

Sr SB
Cr SB

Cp



Non-zero tree level eigenvalues

The non-zero eigenvalues may be obtained from
diagonalization of the 2x2 matrix

mo:< > =,/a+a5+a, b=/b2+b5+b

Ca So
v, = y VR=
—Sa  Ca —83 Cp

A3 Co C3 = A4 Su Sp
v." mo vg = Diag(0, 0, — A3, As)

12 2
viT moml v = vg" m] mo vg = Diag()3, \3)



One loop contribution to fermion masses

After tree level contributions the fermion global symmetry is broken down to:
SU(2)q, ® SU(2)uz @ SU(2)q, ® SU(2);, @ SU(2),; @ SU(2)eg

Therefore, in this scenario light fermion masses, including neutrinos, may get
extremely small masses from radiative corrections mediated by the SU(3)r
heavy gauge bosons.

e
CY7H Z mg (V2)i(VR)ikf(My, mg) ; ay i:
k=3,4
My is the gauge boson mass, cy is coupling constant, m§ = — X3, m; = A4,

and f(x, y) = In

Xz yz

a; bjM

> mg (V)i (VB (My, mg) = N2
4

k=3,4

F(MY) i7j: 172?37

MEOME MR MR
F(My) = /\/12—,\2| Tfr* M2 — >\2| Agy



One loop Dirac fermion masses
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Figure: Generic one loop diagram contribution to the mass term
. @0 a0
mj € &r



One loop mass matrix M?

8 15 5 EB
e [ Diy Dz 0 0
pl | Doy Do O 0O
70 | D3t Ds» D3z O
EElo o0 0 o0

Table: One loop diagram contribution to the mass term mj; &] et



Mass matrix up to one loop for quarks and charged leptons

M = Diag(0,0, — X3, Ag) + VP M V3

0 M2 Cs M3 Sg M3
moq mop Cs Mg3 Sp Mo3

Ca M3y CoMzp —A3+ CuC Ma3 CaSp Ma3

Sa M31  So Ma2 SaCp Ma3 A4 + SaSp Ma3z



The diagonalization of M yields the physical masses for u, d, e
and v fermions. Using a new biunitary transformation

v, a v Moy =0, VO M VD) v with
XL,R LR YLRA XLMXR LV R R> WI
W, r" = (f, f, B, F)L g the mass eigenfields, that is

T T
v M MT v = v T M VD = Diag(m2, m3, m3, M) ,

2 2 2 2 2 2 2 __ 2
m§ = mg, m; = my,, mg = mz and Mg = Mg for charged
Ieptons
Therefore, the transformation from massless to mass
fermion eigenfields reads

w=veVvw,  and g = Ve VL wg

and for neutrinos W6 = U2 U, V,,.



Quark (Veki)axa and Lepton (Upyns)axs mixing matrices

Vector like quarks are SU(2), weak singlets, and hence, the
interaction of L-handed up and down quarks; f " = (u°, ¢, t°), and
fgLT = (d°,s° b°), to the W charged gauge boson is

9 fouy fgWH" = 9 Vo (VS VL(,z))Sx4]T (Vg V((jz))3><4 YuVa W,

V2 V2

g is the SU(2), gauge coupling. Hence, the non-unitary Vg of
dimension 4 x 4 is identified as

(Verm)axa = (VS Vi N)arxalT (VG V84

Similar analysis of the couplings of active L-handed neutrinos and
L-handed charged leptons to W boson, leads to the lepton mixing

matrix 1 -
(Upmns)axs = [(VerL Vo )axal” (U7 Uy)axs



Neutrino masses: 3 +- 5 Scenario

Tree level Dirac Neutrino masses
ho WP Y N§ + hy1 Wom NY + hya Vo me NP + mp NP Nj + h.c

hp, h1, ho, and hs are Yukawa couplings, and mp a Dirac type invariant
neutrino mass for the sterile neutrino N7 5. After electroweak symmetry

breaking, we obtain in the interaction basis \UBLH = (e, v], v, N°) R, the
mass terms

hp [Vut Ter + Ve 75y + Vus 71| NR + [hut M 78r + hue Na 75g] NC

+mp Nf N§ + h.c.



Tree level Neutrino Dirac masses

| Yem vir  Yim  NR
o |0 0 0 hpvy
w0 0 0 hpvp
v, | 0 0 0 hpwvu
NP | hyi Ny hpahy 0 mp

Table: Tree level Dirac mass terms mj v vjp



Tree level Majorana masses

Since NOR are completely sterile neutrinos, we may also write
the left and right handed Majorana type couplings

h WP OU(ND)e  +  my NP (NP)C + h.c

MmrYIRm (NR)® + herWoRna (NB)° + maNE(NR)° + h.c.
respectively. After spontaneous symmetry breaking, we also
get the left handed and right handed Majorana mass terms

h, [Vm v+ Ve 77 Lt Vus VTL} (ND)Y + mg NLO (ND)°

+ [hm A1 725 + hag As 55,4 (N2)° + mgaNZ(N2)° + h.c.



Vel VaL VL NP
I/gL 0 0 0 hL Vut
v, |0 0 0 hve
v, 0 0 0 hyvus
NP | hovn hevie Buvgs my

Table: Tree level L-handed Majorana mass terms mj; v (v)°

VeR VﬁR V2R Ng
v | 0 0 0 Mal
Von 0 0 0 hophs
e | 0 0 0 0
NS | mahi horNe 0O mg

Table: Tree level R-handed Majorana mass terms m; v (v%)"



Tree Level Majorana mass matrix

_ (VgL)c (VZL)C (VfL)C (Nf)c VgR VZFI Vg N

e, 0 0 0 hve O 0 0 hovi
TLOLL 0 0 0 hL V2 0 0 0 hD V2
TSL 0 0 0 hL Vus 0 0 0 hD Vus

Ny hivae v hoves mg hi A hoA2 0 Mp

we)e | o 0 0  mA 0 0 0  hiah
(voR)® 0 0 0 haAz 0 0 0  hog/o
(2R | 0 0 0 0 0 0 0 0

(Ng)e | hovwy  hpvie  hpvys Mp  higAy hegN2 O Mg



Tree level U2 mixing matrix

S$18 $1S S48 S1S: S$1S
Ci s1CG “L2usg 0 “P2ugy “PPugs S pPugs St g

—S1 C1C “FRugz 0 “Rugy TRugs TRugs TR ugg

po—| 0 -—s2 vz 0wy V35 V3g V3g
Y 0 0 0 0 w4 V45 Vap V48
0 0 vs3 0 usg V55 V56 Vsg
0 0 ves 0 e V65 V66 V68

0 0 0 1 0 0 0 0
0 0 0 0 e Vg5 1z Vgg

U™ M2 U2 = DiagonalMatrix[{0,0,0,0, m2, m, m2, mg}]



One loop Dirac neutrino masses

X=

0o (o} o o (o} 0o
ViRr ViR : N N : Vrr vir,

} }
<Nk > < Q¥ >

Figure: Generic one loop diagram contribution to the Dirac mass
term mj 17;{1//%. M = mp, m;, mg



One loop L-handed Majorana masses

X=

0 o o o (0] 0
Vir ViL : N N : VL vir

} }
< Q¥ > < Q¥ >

Figure: Generic one loop diagram contribution to the L-handed
Majorana mass term my D,‘Z(z/j‘i)T. M = mp, m;, mg



One loop R-handed Majorana masses

X=

0o (o} o o
ViR ViR : N N

! ViR ViR
| |
<Mk > <7ns>
Figure: Generic one loop diagram contribution to the R-handed
Majorana mass term my D,‘;,(u]f,’q)T. M = mp, m;, mg



General One Loop Neutrino Masses

(ve)® (va)® (W2)° (ND)° wven  vim v Na

VgL Ll/11 Ll/12 LU13 0 Du15 DV16 0 0

L2 L2 L,23 0 D25 D, 26 0 0

nl
Vo, L,13 L,23 L33 0 Dyss  Dwse Dz 0O
N? 0 0 0 0 0 0 0 0

(¥%)° | Duts D, s D35 0 Russ R.s6 0 0

(v°g)° | Duis D26 D36 0 R.s6 R.es 0 0

v°)° | o 0 D,s7 0 0 0 0 0




Neutrino Majorana mass matrix up to one loop

M, = U°T M2, U° + Diag(0,0,0,0, m2, mg, me, mg)

0 0 0 p1a T15 Ti6 T17 T1g
0 0 H23  H24 T25 T26 T27 T28
0 poz 0 s T35 T36 737 T38
K14 P24 [34 Hag T45 T46 T47 T48
M, =
Tis  Tps T35 Tas P55+ Mg P56 p57 P58
Tie T2 T36  T46 P56 pes + mg pe7 P68
17 Ter T3 T4y p57 P67 pr7 + M3 p78

Tig Teg 738 T48 P58 P68 P78 pgg + mg



where
0 0
0 0
M =
H 0 23

Hi4  Ho4 34

(M, M,
= ()

T

1414 15
Lho4 M. — | 72
134 ’ ’ T35
[haa T45

T16
T26
736
T46

17
T27
37
T47

718
728
738
T48



See-saw approximation

ps5 + Mg P56 P57 pss
M, — pse  pes+ Mg  per Pes
P57 pe7 p77 + M9 p78

P58 Pes P78 psg + Mg

By assuming the natural hierarchy [(M,,);| < |(M;);]| < |(M,);]
for the mass terms, the dominant contribution for the active
neutrinos and a heavy sterile neutrino, the 3+1 scenario,
comes from the See-saw approximation:

MY ~ M, — M, M M



Numerical results

Particular parameter space region at the My scale:

Input values for the SU(3)r family symmetry:

M; =5300TeV's , M, =103 M, ., 2H —0.1266
v

with My, M, the horizontal boson masses, and the coupling
constant, respectively,

BN e B

M == ’ 2

gy =2235, \; =3352.7 TeV , Ay = 103 A



Quark masses and (Vi )4x4 Mixing

u-quarks:

Tree level see-saw mass mairix:

0 0 0 32445.2
wo| 00D e ey
7.09 x 109 —1.3905 x 10° 0 5.04313 x 10°
the mass matrix up to one loop corrections:
0 —164.78 —450.207 —644.992
M, — 2.05472 600.381 1627.36 2331.45 MeV

—2.47402 1593.14 —173000. 39878.4
—0.000039 0.025346 0.442859 8.811 x 10°

the u-quark masses

(my, mg, my, My) = (1.38049, 638.077 , 173016, 8.81x10°) MeV



the mixing matrices:
VuL = V], V151L)5

0.985383 0.105814 —0.133508 2.677 x 107©

0.000823 —0.78665 —-0.617398 0.000012
—0.170353 0.608264 —0.775239 0.000015
0 4732 x 107 0.000020 1.
Var = V2 VA

—0.000293 0.187295 —0.563405 0.804671.

—0.001495 0.982274 0.101149 -0.157814

0.999999  0.001523 —0.000014 0.
3.507 x 107 0.007521 0.819966  0.572364



d-quarks:
0 0 0 478.509.
0 0 0 213296
o __
Md = 0 0 0 201463 | MeV
3198 x 10° —501085. 0 1.972 x 108
0 37187 -205024 485743
w_ | 342 4sse2s —1sa773 254051 |

—456  34.1272  —2860. 412.606.
—0.0228 0.017063 0.125684 3.791 x 108

(Mg, ms, my, Mp) = (2.8206, 57., 2860.72, 3.79 x 10%) MeV



Mixing matrices:
Var = Vg, Vg(:

—0.982152 —-0.123914 —-0.141504 0.000067
0.183872 —0.790966 —0.583578 0.000358
0.039611  0.599181 —-0.799633 0.000487

—0.000019 0 0.000608 1.

Var = Vin Vaa

0.082490 —-0.123915  —-0.515747 0.843709
0.593446  —0.790966 0.068728 —0.132177
0.800455 0.59918 —0.015932 -7.329 x 107°
0.016995 —3.184 x 10~8 0.853831 0.520273



Quark mixing matrix

—0.974392  —-0.224827 —0.003696 —0.000016

Vorrr — —0.224475 0.973562 —0.042288 0.000021
CKM = | —0.013106 0.040376 0.999098 —0.000608
3.74 x 1077 —1.28 x107® —-0.000020 1.24 x 10~8



Lepton masses and (Upyns)4xs Mixing

Charged leptons:

Tree level:
0 0 0  2670.25
. 0 0 0 119026
Me = 0 0 0 162647 | MeV.

1.218 x 100 —2.322x10° 0 6.078 x 10'°
up to one loop corrections:
0 —19.9797 —-83.226 —16.9884
0.6408 71.9782  293.027 59.814

Me = —0.8544 168.853 —1712.54  480.432 MeV

—2.74 x10~7 0.000054 0.000755 6.20 x 10
the charged lepton masses

(me, m,, m,, Mg) = (0.4860, 102.717 , 1746.17 , 6.20x10'%) MeV



Mixing matrices:

Ver = V2, V&)
0.986458 0.074461 ~0.146138 4.309 x 108
0.002766  —0.898433  —0.439101 1.933 x 10~/
—0.163991 0.43275 ~0.886473 2.624 x 10~7
0 5.689 x 1078 3.238 x 10~/ 1

Vo = V2o Vi3

—0.001109  0.258469 —0.945829 0.196466
—0.005573  0.965887 0.256182 —0.037429
0.999984 0.005670  0.000376 0
9.591 x 1076 —0.014929 0.199442  0.979796



(NP)°

Neutrino masses and Lepton (Upyns)4xs Mixing:

975.261

4601.39

5663.49

800.

1404.

2188.33

0

22500.

0
2188.33
0
0
0

1.24 x 107

Table: Tree Level Majorana masses (eV)

13.247
62.502
76.928
22500.

2.73 x 107

1.24 x 107

1.81 x 10°



One loop Majorana masses (eV)

(vg)° vi)° w2 (NDF VR voR vl Ng
v 05749 27124 -3.3385 0 -0.7559 0.1488 0 0
VTLL 27124 127979  -15.7519 0 -3.1858 0.6214 0 0
vo, -3.3385  -15.7519  -19.3877 0 -3.9212 0.8641 -0.0806 0
N 0 0 0 0 0 0 0 0
(v2q)° | -0.7559  -3.1858 -3.9212 0 -284546.  -129640. 0 0
W 0.1488 0.6214 0.8641 0 -129640.  -59065.7 0 0
(¥25)°¢ 0 0 -0.0806 0 0 0 0 0
(Ng)° 0 0 0 0 0 0 0 0




Neutrino Majorana mass matrix up to one loop (eV)

M, = U°T M2, U2 + Diag(0,0,0,0, mg, mg, me, mg)

0 0 0 —0.0470  0.0067 0.0060 0.0648 —0.0010

0 0 0.0515 0.0490 —0.0067  —0.0065 0.0368 —0.0006

0 0.0515 0 —0.0116  —0.0442  —0.0419 3.56 x 1078 —3.42 x 10~°
—0.0470  0.0490 —0.0116 —3.4587 —6.3112  —5.9927 2.3594 —0.0390
0.0067  —0.0067 —0.0442 —6.3112 —7121.58 —12.9471 —873.148 14.4492
0.0060  —0.0065 —0.0419 —5.992  —12.947  7892.83 897.75 —14.856
0.0648 0.0368 3.56 x 1078 2.359 —873.148  897.758 —839967. 5684.58

—0.0010 —0.0006 —3.42 x 10~°%  —0.0390 14.449 —14.856 5684.58 1.81 x 10°



Neutrino masses: eV

Neutrino masses:

(my = 0.00064, m, = 0.05101, m3 = 0.05174, m, = 3.45909,
ms = 7120.68, mg = 7893.8, m; = 83996, mg = 1.8128x10°) eV

Squared neutrino mass differences:
ms — mf =2.602 x 1073 eV?
m3 — m3 =7.555 x 107° eV/?

mz — m? = 11.965 eV?






Upuns lepton mixing matrix :

0.96347 0.19726 —0.180688 —0.01054
0.26240 —0.66052 0.66940 0.02418
—0.05002 0.14696 —0.14976 0.18702

1.26 x 107% —-1.002x 108 1.04 x 108 —-6.19x 108

0.00446 —0.00421 2.47 x 107 3.44 x 1010
—0.15613 0.14761 —5.68 x 1076 —1.20 x 108
—0.69639 0.65842 —0.00002 —5.38 x 108

234 x10~7 —221x10~7 0 0



FCNC in Neutral Mesons

§ d

Generic tree level contribution to K° — K° from the SU(3)r horizontal gauge
bosons and scalar fiel(gis d=m1,m2,0Y, 09,



FCNC in Neutral Mesons

PDG2018: CKM quark-mixing matrix

To illustrate the level of suppression required for BSM contributions,
consider a class of models in which the unitarity of the CKM is
maintained, and the dominant effect of the new physics is to modify
the neutral meson amplitudes by
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The existent data imply that
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Conclusions:

@ Particle model with local SU(3)r family symmetry can
account for the hierarchical spectrum of quark masses and
mixing, and charged lepton masses

@ FCNC in K° — K° and D° — D° Neutral Mesons may be
properly suppressed

@ The mass of the SU(2), weak singlet vector-like D quark,
Mp may lie within a few TeV’s region

@ Simultaneously this scenario can fit the squared neutrino
mass differences: m3 — m? ~ 2.60 x 1073 eV2,
ms —m3 ~7.55x107° eV? mf — m? ~ 11.96 eV?, as
well as the majority of the corresponding entries of the
Upumns lepton mixing matrix.
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