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The possibility of construction of the electroweak model based on spontaneously broken gauge SU(3)c x SU(3), x U(1) x U11) group
symmetry has been investigated. In case of arbitrary values of hypercharges of Higgs and fermion fields, expressions for gauge bosons
masses, eigenstates of neutral fields, and expressions for the interactions among the charged vector fields with leptons and quarks are
obtained. The expressions for charges of leptons and the quarks, testifying to the natural solving of the electric charge quantization problems
in the considering model are obtained. Influence of Higgs fields on particles charges "formation" and on electric charge quantization are

shown.
1. Introduction

The SU(3)c x SU2), x U(1)y Standard Model (SM) [1]
of the strong and electroweak interactions, with the
SU2), x U(1)g symmetry spontaneously broken down to the
U(1), of electromagnetism, is an excellent description of the
interactions of elementary particles down to distances in the
order of ~10™"%cm.

Though the Standard Model is a good phenomenological
theory and coincides very well with all experimental results
[2], it leaves several unanswered questions which suggest that
SM should be an effective model at low energies, originated
from a more fundamental theory. Some of the unexplained
aspects in SM are: the existence of three families [3, 4], the
mass hierarchy problem [3, 4], the quantization of the electric
charge, the large number of free parameters to fit the model,
the absence of an explanation for the matter anti-matter
asymmetry, the fact that the SM says nothing about the
stability of the proton, gravity cannot be incorporated as a
gauge theory it cannot account on the neutrino deficit
problem etc.

A very common alternative to solve some of these
problems consists of enlarging the group of gauge symmetry,
where the larger group embeds properly the SM. For
instance, the SU(5) grand unification model [5] can unify the
interactions and predicts the electric charge quantization,
while the models based on Eg group can also unify the
interactions and might explain the masses of the neutrinos
[6], and etc. [7]. Supersymmetric and superstring theories
give the elegant solution of the hierarchy problem.
Possibilities to solve the problem of electric charge
quantization in the framework of SM are considered in [8]. A
very interesting alternative to explain the origin of
generations comes from the cancellation of chiral anomalies
[9]. In particular, the models with gauge group
G331=SU(3)c xSU(3), x U(1)x , also called 3-3-1 models [10-
13], arise as a possible solution to this puzzle, since some of
such models require the three generations in order to cancel
chiral anomalies completely. An additional motivation to
study this kind of models comes from the fact that in these
models there are some progress in the solving such of
problems as lepton charge violation [10,14,15], the families
problem [13,16,17], neutrino mass [18], electric charge
quantization [19], P - parity violation in nuclear transitions
[20].
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In [21] it has been shown, that gauge group Eg x Eg or
SO(32) is free from anomalies, and comprises all type of
interactions, including gravitation. Further the group Ej
breakdowns to E5 with N=1 local supersymmetry. In the low
energy limit the group Es contains at least one additional
U(l) factor [22]. Hence, investigation of the electroweak
interaction models with the additional U(7) group symmetry
represents interest.

Note, that the possibilities of construction of electroweak
interaction models (both usual, and supersymmetric) based
on SU2), x U(l) x UYl) group symmetry have been
considered in [23-31]. In this paper the possibility of
construction of the electroweak model based on
spontaneously broken gauge SU(3)c x SU(3), x U(1) x U11)
group symmetry has been investigated (3-3-1-1 — model).
Taken into account the parity invariance of electromagnetic
interaction, the expressions for charges of leptons and the
quarks, testifying to the natural solving of the electric charge
quantization problems in the considering model are obtained.
Influence of Higgs fields to the particles charges "formation"
and to the electric charge quantization are investigated.

2. Model structure

The electric charge is defined in general as a linear

combination of  the diagonal generators of
SU3)cxSU3), x U(1) x U(1) group
Q:af3+ﬂf8+Xf+Xf, (1)

ith T, = Ldi (1,-10), T, g
with 1; =—diag\l,-1,0), 1y = lag
2 23

the normalization chosen is T r(T ey ) = Eéaﬁ ,

(1,1, - 2) where

I=diag(1,1,1) is the identity matrix. The value of the & and S
parameter determines the fermion assignment and it is
customary to use this number to classify the different models
(see, for example [32]).

The hypercharges of fermions as well as the Higgs fields
are defined as

Y=pT,+XI,+X1,. ()
Some part this hypercharge (X) causes interaction with

Maxwell field B, and other part (X ) - with the another
Maxwell field C, .
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Lagrangian describing interacting Young — Mills fields

- ’ 0 ’ - 4
=2 F3x, x) p=|p® 13X, X)), n=|n" |~(13X,X")

W, Maxwell fields B,,, C,, and Higgs fields look likes
L=Lyy+V, G
x’ p*
XO p!+
In this case
Visn,p)=Vy+V,.
Where
Vkin = (DlttZ)+(D/tZ) + (D#n)+(D,¢77) + (D/lp)+(D;tp)

®)

The covariant derivative of the triplet is given by

D,=o0,-igt w, —ig'T,XB, —ig"T,X'C,, (6) |

where V- the part of lagrangian , responsible for the Higgs
fields.

Let's consider the case when symmetry is broken by
three fields

0

n
“4)

‘0

n

| where T, (a=1,...,8) are the SU(3), generators, and
1

75

1
such that Tr(TaTb): —0u, (ab=12..9) ;g g" andg”
2

T, = diag(],],],l) are defined

— coupling constants.

Note, that similar structure of Higgs fields in the
frameworks of SU(3)c x SU(3), x U(l) models have been
considered in [33], where

Veo=mwn' n+uwp p+usx x+40'm)" + 4,00 p) +

+ A0+ A (P p)+ As (T 01+ A5 (p p) 7 1) +

(7

+ 2, (0 MM )+ A @ )+ A (0 (T )+ A (1T 1)

where 1, —and A;,— coupling constants.
In this work, we choose the scalars to break the
symmetry following the pattern,

SU)  xSUB) ; xU1)xU'(1)
J

SU@) o xSU(2) ; xUH)xU'(1)
J

SUG) - xUMxU'(1)

and give, at the same time, masses to the fermion fields in the
model. Then the minimally required scalars are:

®)

0 0 u
1
<y>=——| 0|, <p>=—|v|<np>=—7|0 ©)
R 2 2
14 0 0 |
|4
Vi =|¢€ ~ (1:3=X=X')9l//eR = e
N L
u
Vo = d ~(3s39X9X')9l//uR
U L

| here the VEV V is responsible for the first breakdown while

v and u are responsible for the second breakdown. So y and
n have the same quantum numbers but they get VEVs at
different mass scales. Then the scalar y breaks SU(3)c x
SUG3). xU((1) xU11) to SUB3)cxSU2), xU(l) x UYl) and
gives large masses to the new fermions as well as non-SM
gauge bosons. The remaining scalars implement SU(3)c x
U(l) x U{1) breaking and give the realistic masses to the
known fermions and bosons. To keep consistency with the
effective theory, the VEVs in the model satisfy the constraint:
V >>p>> u. This is also true to the present version. This
issue has been studied in a number of papers [11], so we will
not discuss it further.

For the lepton and quark fields we choose the following
representations (we will consider one family of leptons and
quarks without mixing):

~ (LI,XX')J//NR = NR ~ (I,J,XX'),

=u, ~(1,1LXX), (10)

l//dR :dR ~ (3’1:X’X')7WUR :UR ~ (371>X5X')'
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Multiplet structure and hypercharges of fermions and | bosons mass matrix. Since that reason we neglect terms
Higgs isomultiplets of considered model are listed in Table 1. contain the G,,, gauge bosons in the covariant derivative.
The gauge boson mass matrix arises from the Higgs
3. Masses of gauge bosons boson kinetic term (5). The covariant derivatives for the
triplet of Higgs fields write down as
The gauge bosons of this model form an octet W,,
associ'ftted with SU(3);, an octgt Gau (gluons) with SU(3)c Dﬂq)l_ = @ﬂq)l_ _iPﬂq)l_, (11)
and singlet B, and C, associated with U(l) and U7l)
accordingly. It is easy to see that the massless gauge bosons

associated with SU(3)c group decouple from the neutra1| where ¢; - Higgs fields (4), and the matrix P,, looks like

w
S |2 ,
Wy + \/f +\ﬁ(tXBlu FIXC,) \/EW; J2x?
3 3 u
_ 2 "
p =% Jaw, ~0XB, +XC) V2, . (12)
L2 \f
2w
Nk ' 8 2
\Exg Var,f . \ﬁ(tXB L HIXC,)
NER

here ¢ = g’/g, t'= g”/gand

W Fiw w_ Fiw, W —iW

+ In 2 T bu w0 4 S

wre———— YV e X = (13)
" V2 Z V2 “ V2

In this case taking into account (4), (12) and (13) in (11) for the masses of gauge bosons we have

22 ; 5 2
W3ﬂ +EW8/J +\E(tXﬂB# +tX,7 C#) +

' 1 %
2,0,,0% 2 . £
2 2
g21)2 2 g2V2 2 2
+ tX B +t’X C + tX B +t’X C , (14)
8 ¥ 3u f Weu * p U s | 3 Wsu ™ X X

2 u
s MXXIU . WW W# +Mleu Yﬂ e
where for the non — Hermitian gauge bosons we have the following masses
2 2 2
M2 :g—(02+u2),M2:g—(V2+02j,M2 =g—(V2+u2j. (15)
w4 Y 4 X 4
Taking into account V' >>v>> u, from (15) we have My, My >>My,.
For a mass matrix of neutral fields in the W3, , Ws,, B,,, C, basis from (14), we have

m m m

, i "2 Mz Mg
w28 "2 T2 Moz Mg (16)
Mz Moz M3z My
"1 "2 34 "4
where
m,, :(u2 +1)2), m,, :L(u2 —vz),mm :it(uzX -0’ X ) m,, :itrz(uzX' —DZX'),
\/} \/g n P \/g n P

m,, =§(4V2+u2+1)2), My, = ——

2 2y 2y 2y 2 2 242 2y2 2y2
m24=mt(u X”'i‘l) Xp—2V XX)’ m33=§t (u X,,"'U Xp-l—V XX)’
_ztt!( ZXX!+ ZXX!+V2X X!) _thZ( ZX!2+ ZX!2+V2X!2)
m34_3 u Xy TO A4, ;{x’m44_3 u n v A, x )
The interactions lagrangian, containing the mass of the neutral (Hermitian) gauge bosons in this case, looks like:
1
N Ly T2y vow. w B .C ) 17
mass ) 3u Su owou

For the mass lagrangian of the neutral gauge bosons we have (the field 4, remains massless)
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NG _ 1 2 2 2
L' =—M_ Z,  Z,6 +M_ Z_Z_ +M_ Z_ Z_ . 18
mass 2( Z] lu 1u 22 2u 2u 23 3u 3u (18)
Neutral gauge bosons masses are
2 g2 a 2 g2 a T
M =—( cos—+ [ ) M =—/[f cos(—x— )+ f ], (19)
VA 2 0 3 1 Z_ Z 2 0 3 3 1
1 2,3
where
a /5
cos—:—3, (20)
3
3
fO
and

fo =2(x, +4x, + x, — 2x, —3x4)1/2/9, 1 :[2(V2 +0° +u2)+V2y] +uzy2 +1)2y3]/9,

1 =%[(V2 +ul +07 ) +x, J[LV U’ V0 +u’v’ )-8V +u’ +0? ) - 2D
—8x, = 2x, +9x,+2x,] —§x6.

The expression of notations x; and y; are listed in Appendix A. In the case of M z, >> M 7, >> M 7y corresponding to
the modern experimental data [2], for neutral bosons masses, we have
My ~Eloay )iy, )02yl
1 6

2 V202(3+774)+V2u2(3+n5)+u21)2(3+n6)

Mé <8 , 22)
2 6 2 2 2
V (2+y1)+u (2+y2)+v (2+y3)
2 X
Mé zg 6 ’
3 6

V202(3+174)+V2u2(3+175)+u21)2(3+176)
where the expression of notations 77,75 and 7., are also listed in Appendix A. Taken into account the symmetry breaking

pattern i.e. the condition V' >>v >> y, from (22), we have

2 2 2 2
> &V2+yp 2 g By PR

M M7 = X7 (23)
Z] 6 227 62+, 2
Note that in this case the neutral vector boson M 7, one can identify with SM boson, i.e.
M, =M,. (24)

3
4. Electric charge quantization

Transformation of neutral fields W3, , Ws,, B,,, C,, to the physical photon field, write down in the form
A, =aW, +a,W, +a;B, +a,C, (25)

The eigenstate with zero eigenvalue follow from the equation:
=0. (20)

It can be checked that the matrix M’ has a non-degenerate zero eigenvalue for the arbitrary values of considered model

parameters. Therefore, the zero eigenvalue is identified with the photon mass, M~ =0 and eigenstate with zero eigenvalue

with photon field.
In the considered SU(3)c x SU(3), x U(1) x U’(1) model the equation (26) leads to the following values for quantities:
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i’ e Jor Vot

=—P; a, Py, ay=—PFP,; a,=——FH, @7
g g g g

where

g=Ar? (PP 43P )+ 6P} +60° P P=X (X! - X )- X' (X, - X, )+ 2(x, X! - x, X'}
P=X (X +X)-X (X, +X,} =X +X +X ;P =X +X +X,. (28)

Hence, for any 3-3-1-1 — model, the photon eigenstate is | the general properties of the electromagnetic interaction in
independent on the VEVs structure. This is a natural the framework of the 3-3-1-1 model, such as the parity
consequence of the U(l) (and Uf{I) ) invariance — the invariant nature [34]. These would help us to obtain some
conservation of the electric charge. However photon consequences related to quantities which are independent on
eigenstate depend from the Higgs fields hypercharges. VEVs structure.

Moreover, to be consistent with the QED based on the Let's consider interaction of fermions with gauge bosons.
unbroken U(1) gauge group (in the considering case also on  In the considered case the interaction lagrangian looks like
the unbroken U(1) gauge group), the photon field has to keep |

L= il//lLD,ul//lL + il//eRDyl//eR +il//NRD,ul//NR + 29
iWQLD,uWQL +il7”uRD,ul//uR +i‘//dRD,ﬂ//dR +iWURD,uWUR'

At first consider interaction of leptons with the electromagnetlc field. Taking into account (6) and (25) in (29), we have

=0, vy, (l+ys)vA, +ey ,(Oy, + Op.75)ed, + Ny, (Qy +0y75)NA,, (30)

where

g 1 2 '
== — —| ¢ t =0,
9, 4[“1+@”2+\E(“3yu+ a4ylL)

g i 2 2 0,
Qe :;[‘“1 +$”2 +\E“’3(YZL +yeR)+\Em4(ylL +yeR)]’
8 Az 2 ( ) 2, ( Py ) 31
Q()e—4[‘“1+\@“2+ Sa3WiL VRS9V VR 7. G
L. | Je [ 2ra by + g
Oy :;[‘ﬁ"z TGV P YNR) ST A4V T YNR /.
'8 2 20 ,
Oy=1" (“2 ’“3(yzL Y )+ \Ef agy ~ vl

From the expression (31) one can see that the interaction of neutrino with a photon differs from zero and there are terms
proportional ysin electron — photon and N — lepton — photon interactions. Taken into account the parity invariance of the
electromagnetic interaction from (31) and (27), we have

: : 3P +P
1
0,=0, 0,=0, 0y=0, 0,=-0,, Oy= Q. (32)
2P
where O, = gtt’P/g.
Notice, that in the considered case when neutrino has not the right component the requirement parity invariance of
electromagnetic interaction and the condition of neutrino charge equality to zero are equivalent. Besides, from the condition of

parity invariance of electromagnetic interaction we have the relations between hypercharges of Higgs and lepton fields
following from (30)

P+P +2y,P, =2y, P, =0,
_P+f)1+2(ylL_yeR)P2_Z(ylyL_y'eR)f)} =0, (33)
P+, —ym)b _(ylyL_y;VR)P =0.

Let's consider the interaction of quarks with the electromagnetlc field. Taken into account (6) and (25) in (29), we have

L —uyﬂ(Q +Qu75)”A +d7,4(Qd+Qd7/5)dA +U7/ﬂ(QU+QU7/5)UA (34)

where
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g 1 2 2 /
=7 N m3(yQL+yuR)+\/;m4(yQL+yuR)]’
_E +—a_ + 2t +\Pt ’
0, = 5273 G300 " Yur’ N3 a4(yQL Yur?
g, i 2 \f 35
0y = (=0, T34+ 79300, * ) 3ra4(yQL ) (35)
& L 2
=, Nl 930 0L TV ar’ Y 3ta4(yQL Yar”"
g, 2,2 \F '
Oy = L= 9500 *Yur 3 o * ViR
' _§ i 2 \/7 '
Oy =3 =5 39 o 9,00 Yy
Parity invariance of electromagnetic interaction leads to
, , , P+P +2(Py, — Py,
Qu :0’ Qd :0’ QU = 0’ u = : (22£QL 3yQL)Qe’
, , (36)
_ P-P, _Z(szQL _P3yQL)Q _ P _szQL +P3yQL )
d 2P e’ U P e’
Besides, we have following relations
' ' 1
Py =Py :PZyQL _P3yQL +E(P+P1)>
il ' 1
Pyw=Pyw=Pyo —Pyo _E(P_F)l)’ (37)
PZyUR_P3y;/R = ZyQL_P3yéL_P'

Note that in generally the neutrino and N —

lepton, as well as the u— and U— quarks charges can be different. If in the
considering model there are no leptons with exotic charges (Q,=

Oy), from (32) we have

3P, +P=0. (38)
In this case taken into account (38) in (36) for quarks charges we have
0 PZyQL_Pj’y,QL 0 szQL_])&y’QL
= = € 1 —_ ) == ¢ 2 + . 39
Qu QU 3 f)] ] Qd 3 [ IJI ] ( )

Hence, we obtain that if in the considered model there
are no leptons with exotic charges there are no also quarks
with exotic charges. Fixing of the charge of one particle leads
to fixing of the charge of other particle. It leads to the
conclusion, that the model predicts a quark — lepton
symmetry.

The obtained expressions (32) and (36) can be
considered as the evidence of electric charge quantization of
leptons and quarks. However the expressions (36) and (39)
do not define numerical values of quarks charges (in terms of
electron charge). For obtaining of numerical values of quarks,
it is necessary to have the additional relations between quarks
field hypercharges. Such of relations can be obtained from
anomaly cancellation conditions.

In conclusion of this part note that in the SM (see work
of authors in [8]) and wvarious extended models of
electroweak interaction photon eigenstate does not contain
vacuum averages of Higgs fields, but depends on the
hypercharges of Higgs fields. It leads in turn to dependence
of electron charge from hypercharges of Higgs fields. |

| Dependence of the particles charge from the hypercharges of
Higgs fields leads to the conclusion that the Higgs fields
influence on the particles charge "formation". Thus, Higgs
fields are responsible not only for occurrence of particles
mass and also for the formation of their charges hence for
particles electric charge quantization. Certainly, the further
and detailed studies of this problem are necessary.

5. The Charged and Neutral currents

Diagonalization the mass matrix of neutral fields gives
the mass eigenstates Z;,, , Z,, and Z;,,

Zlﬂ = bJW3ﬂ +b2W8ﬂ +b3Bﬂ +b4Cﬂ,
Zzﬂ = 01W3ﬂ +c2W8ﬂ +c3Bﬂ +C4Cﬂ,
Z,, = d1W3ﬂ +d2W8ﬂ +d3Bﬂ +d4Cﬂ.

(40)

where
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22uR 2su'R, NE 23R,
b; = [ by =———":b, = ;b = . (41
g, 7z S, Tt g
Z] Z; Z; Z;

The expressions of quantities b; (i=1+4) are listed in Appendix B. Note that the expressions of ¢; and d; (i=1+4) can be

obtained from corresponding expressions b; by replacement Z, — Z, and Z, — Z;.

In most general form the interaction lagrangian of fermions with gauge bosons has the following form:

8
L, =iy,y,00, - igz W, -ig'T,XB, —ig"T,X'C, )y, +
a=1

(42)
+iygy, (0, —ig'XB, —ig"X'Cu )y,
where ¥/, , ¥ ,— left and right fermion fields.
Taken into account (13) and (42), the interactions among the charged vector fields with leptons and quarks are
cc 8 v
L, =5(17W#eL+NLY#eL+vXN +quL+U Yd +uXU +h.c.). (43)

We can see that the interactions with Y, # and X ﬂ bosons violate the lepton number (see Eq.(43)) and the weak isospin.

The neutral current interactions can be written in the form

[NC _ 2 N2

i g ?ﬁ’#(giJrgAfyﬂleﬂ — ?fyﬂ(gi+gAfy5)ﬂ2,u
2 Z) (44)
LI R
— 7 Tu gi gAfy5 3w
The values of vector and axial coupling are listed in the Appendix C.
Table 1
Fermions and Higgs fields X X'
V ’
Vi =| € Vel Vel
Ny
Ver = €R Yer y;R
Yar = Npg YL y}VL
u ’
oo =| d Yor Yor
v),
Vur = UR Yur y;,R
Var =dp Ydr Ydr
Your = Ug Yur y;jR
0
X
X=X X}( XZ
0
X
+
p
| 0
p=|pr X, X,
P
0
n
n=\n X, X,
0
n
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6. The Conclusion

Taking into account the arbitrary values of fermions and
Higgs fields hypercharges the possibility of construction of
electroweak interactions model, based on spontaneously
broken SU(3)c x SU(3), x U(1) x UYl) symmetry group by
three Higgs fields have been investigated. Masses of gauge
bosons, arising in the considered model are calculated.
Diagonalization of mass matrix of neutral fields has been
performed and expressions for eigenstates of neutral fields
are obtained. Expressions for fermions charges, testifying the
electric charge quantization are obtained. Dependence of the |

particles charges from the hypercharges of Higgs fields can
be interpreted as new property of Higgs fields. Higgs fields
influence on particles charges "formation", and on particles
electric charge quantization. Higgs fields are responsible not
only for occurrence particles mass and also for the formation
of their charges. In the considered model fixing N - lepton
charge leads to fixing U-quark charge, i.e. the model predicts
presence a quark - lepton symmetry. Expressions for the
interactions of gauge bosons with fermions and vector and
axial coupling constants of interactions of neutral vector
bosons with fermions are calculated.

Appendix A

2

Expression of quantities X; and ,, in neutral M é , M7y andM é bosons masses have the form:
1 2 3

x, =4V +u’ +0?)-[V (W’ +07)+u'v’},

= V2”2(5y1 +5y, _2y1y2)+V202(5y1 +5y; _2y1y3)+”202(5y2+5y3 =2y,¥;),

x, =V +uly, +o'y,

X, =Viy +u'yl +0'y5,

X; = V2u20/1 TV, _yzyz)"'VZUz(yJ +Y; —y1y3)+u21)2(yz +Y; = V,V3)
Xy = “2’)2771 + VZUZ772 + Vzvzm,

Xs

x, =V uv’x,,

X; = 200 [2)(z)+2,)+z,(z, + 25) + 2325 — 2,)] +12Psz +t’2P22’

where

22 202 22 )
=X +t° X, y,=t"X +t° X,

2 y2 )
y3—tXp+t Xp,

2 =X,X,-XX,, z,=X X,-XX,, z,=X,X,-X X,,

n =11z
2,2 _2 2 2 v' !
n, =tttz + 260X X, +26°X X, n,=

ns =, + 20X, + X2 )+20°(X) + X ),

+20X X, +20°X X, n, =17z +20°X X, +2°X X,

Ny +20(X] + X7 )+26°(X) + X)),
My =m,+20(X, + X7 )+2t°(X7 + X ).

Appendix B

Expression of notations in eigenstates of neutral fields Z,, , Z,, and Z;3,,, are

_ 2’2( 2
gZI—\/Stt 3R™ +R;

where

2 2,2

2
)+3t R2 + 12t R4,

2 2 2

2

Zr/t2
Z18 ’

Ry = [R(2rg + 3r8mZ])—R](2r5 + r7mZI)]/r]0 ,

2 2
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222 222
rp=Viuo P3(z2 +z3), ry=V-uv P3(221 +22—z3),

2 2 2
r3:V u 22(2X,1+XX)+V

2 2 2 2 2
r, =V u "z, X -V"0z X +u
4 21 37y

22, ' 2,2 2. 2,2,
rg =u"v (Xp—X”)—V u- -o )XX—ZV (u Xn—l)

2 2. 2 2
rg =u Xn—z) Xp, r9=u X,?—v Xp,

2 2
m, =M 4g” .
Zr 4 /

2 22
) 23(2Xp+XX)_” ) z](Xp—X”),

2 22, ' 2,2 2.
) z](Xp+X,7), rg =-u"v (Xp+X,7)+V u” +o )XX’

2. 2. 2. 2.
Xp), r; =u X’7+D Xp—ZV XX’

22

rig =uvTz) —Vz(uzzz —1)223).

Appendix C

Values of vector and axial coupling constants in neutral current interactions are

g&n =84 =R+R, +R2ylL/2+R4yl,L’

gr. =R-R, +Ry)(y, +yeR)/2+R4(yl’L +y;R)’ g4 =R-R, +R)y, _yeR)/2+R4(yl,L _y;R)’

gw =—2R+R,(y, +yNR)/2+R4()’;L +y;\/R): g un

=—2R+R,(y, _yNR)/2 +R4(J/;L _y;\/R)’

gn =R+R, +R2(yQL +yuR)/2+R40}éL +y:;R): 84 =R+R, +R2(yQL _yuR)/2+R4O’éL _y;;R)’
g =R-R, +R2(yQL +ydR)/2+R4(y;2L +y;lR)J 8. =R-R, +R2(yQL _ydR)/2+R4(y;2L _y;iR)’
8w =—2R +R2(yQL +yUR)/2+R4O/éL +y£/R)’ v = _2R+R2(yQL _yUR)/2+R4(yVQL _yéfR)'
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0.B. Abdinov, F.T. Xolil-zads, S.S. Rzayeva

ELEKTROZOIF QARSILIQLI TOSIRLORIN SU(3)c x SU(3). xU(1) xU{1) MODELI
VO ELEKTRIK YUKUNUN KVANTLANMASI

Isda elektrozoif qarsiligh tasirlerin SU(3)c x SU(3), x U(1) x U71) modeli qurulmusdur. Lepton vo kvarklarm yiiklori hesablanmis va
zarrociklorin  elektrik  yiikiiniin  kvantlanmasi probleminin tobii holli gostorilmisdir. Xiqqs sahalorinin zorrociklorin yiikiiniin

“formalagmasina” vo zarraciklorin elektrik yiikiiniin kvantlanmasina tosiri gostorilmisdir.

O.Bb. Aoaunos, ®.T. Xaauna-3age, C.C. P3aeBa
SU(3)c ¥ SU(3). xU(1) xU11) MOJAEJb U KBAHTOBAHUE 3JIEKTPUYECKOI'O 3APAJA
Hacrosmas paborta nocBsiieHa UCCIeI0BAaHUIO BO3SMOXHOCTH IIOCTPOCHHS MOJIEH 3JIEKTPOCIa00ro B3auMOEHCTBUS, OCHOBAHHOI Ha
cnonTanHo HapymeHHoi SU(3)c x SU(3), x U(1) x U{1) rpynne cuMMeTpuH. BrranucieHs! BeIpakeHUs UIA 3apsAa0B JIEITOHOB U KBApPKOB,

CBHJCTEIBCTBYIONINE O €CTECTBEHHOM DEIICHUH IPOOIEMBI KBAHTOBAHHS AIEKTPUUECKOTO 3apsiaa B IpemIokeHHOH Mmomenu. ITokazano
BIMSHAE XUITCOBCKHX MOJIEi Ha «(hOPMHUPOBaHUEY 3apA0B YACTHI] U HA KBAHTOBAHHE IEKTPHIECCKOTO 3apsA/a YaCTHII.
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