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I. INTRODUCTION 

The theory of electroweak interactions, at the present time, has the status of 
a theory which is confirmed with a high degree of precision. However, some 
experimental results (the existence of quarks and of leptons families, etc.) did 
not get any explanation in the framework of the theory. One such part of the 
electroweak theory is existence of quark mixing which is introduced by the 
Cabibbo - Kobayashi - Maskawa matrices (i.e., these matrices are used 'for 
parametrization of the quark mixing). 

In this work a dynamical mechanism of quark mixing by the use of doublets 
of massive vector carriers of weak interaction B±, c±, n± is suggested, i.e., ex

pansion of the electroweak theory is proposed, where together with the w±, z) 
bosons there arise three doublets of massive vector carriers of the weak inter-

action B±, c±, n± _leading to the quark mixing. An estimation of the boson mas
ses and the quasielastic reactions proceeding through.these bosons are given. 

II. DYNAMICAL ANALOGY OF THE CABIBBO MATRIX 

The charged current [ l ] in the standard theory of weak interaction has the 
form 

j; = luclLrµv l~IL· 
V _ I cos 0 sin 01 

- - sin 0 cos 0 ' 
(1) 

where V [2] characterizes mixing of the d and s quarks: 

1::1 = V l~I'. (2) 

This mixing of the quarks is not connected with the weak interaction (i.e., with 

w± and z1 bosons exchange). From equation (1) it is well seen that mixing of 

the d, s quarks and exchange of w±, z1-bosons take place in an independent 
manner (i.e., if the matrix Vwere diagonal, mixing of the d ands quarks would 
not take place). 
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If the mechanism of this mixing is realized independently of the weak inter

action (W±, z1-boson exchange) with a probability determined by the mixing 
angle 0, then this violation could be found in the strong and electromagnetic 
interactions of the quarks as a clear violation of the isospin and strangeness 
conservation. But the available experimental results show that there is no clear 
violation of the quantum number conservation in the strong and electromagnetic 
interactions of the quarks. Then we must connect the non-conservation of iso
spin and strangeness (or mixing of d ands quarks) with some type of interaction 

mixing of the quarks. We can do it introducing together with w±, z1-bosons the 

heavier vector bosons B± which interact with the d ands quarks with violation of 
isospin and strangeness conservation. The corresponding current can be chosen 
in the following form: 

jµ~ luclLrµI-? bl l~IL· (3) 

Equation (1) at 0 = 0 (i.e., without taking into account the quark mixing) will 
have the form 

. 'µ 1--1 µ 11 0 11 d I Jp = UC Ly O 1 s L. 
(4) 

Combining (3) and (4) and performing normalization of the amplitudes of pro
bability for the existence of quarks in an appropriate manner we come to an 
equation of the same type as (1) when the square momentum transfer 

q2 «mt. In this equation the mixing angle 0 can be expressed through the 

w±, B± masses and the charges GB' G w: 

m2 

If GB e G w , then tg 0 e ~ . 
mB 

2 
mWGB 

tg0 e 2 • 

mBGW 

(5) 

In the above approach a neutral boson, B0
, may appear together with B±. If we 

proceed from the analogy to the standard theory of electroweak interactions or 

to chromodynamics, then besides B0 there must exist a scalar boson - B
10

, 

which will be mixed with B0• If the mass of B'o is sufficiently large, then, due to 

mixing with this boson, Bo will acquire a large mass and, as a result, processes 
involving the participation of neutral currents · 
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-- µ I O 
1 I ldl jµ= Ids IL Y - 1 0 s L (6) 

will be strongly suppressed. 
However, owing to the u and c quarks having different masses correspon

ding processes will proceed via the GIM mechanism [3 ]. 
As a matter of fact, the analogy with the theory of electroweak interaction 

and chromodynamics may not take place; then, if to be strict, we must take into 

account only the B± bosons. 

III. DYNAMICAL ANALOGY 
OF THE KOBAYASHI - MASKA WA MATRIX 

Now let us go to generalization of the above-considered scheme of two fami
lies of quarks to the case of three quark families. 

In the case of three families of quarks a generalization of the Cabibbo matrix 
(1) is given by the Kobayashi - Maskawa matrix [4 ]: 

d 
1µ= luct!Lrµ v Is I , 

b L 

V ud V us Vub (7) 

V= I vcd vcs vcb 

Vtd . Vts Vtb 

We shall choose a parametrization of the matrix Vin the form suggested by 
Maiani [5] (we shall not consider CP-violation and therefore shall assume 
o = 0): 

1 0 0 c{J 0 S{J CO so 0 

V= 10 C s 0 1 0 .- so co 0 y y 

0 - s C - s/3 0 C{J 0 0 1 I (8) 
y y 

c0 = cos0,· s0 = sin 0. 

To the nondiagonal terms (which are responsible for mixing of the d, s, b
quarks in the three matrices) in (8) we shall make correspond three doublets of 

vector bosons B±, c±, D±, whose contributions are parametrized by three 

angles 0, /3, y (when q2 « mt>: 
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2 
mWGB 

tg0 = 2 , 
mBGW 

If GB±= Ge±= GD±= Gw"-, 

m2 
w 

tg0=-2, 
mB 

m~Ge 
tg/3 = 2 G ' 

mew 

then 

2 
mw 

tg/3 = -2' 
me 

m~GD 
tgy = 2 G 

mD W 

2 
mW 

tgy=-2. 
mD 

(9) 

(10) 

Concerning the neutral vector bosons B0 , c0, D0 , the neutral scalar bosons 

B'0, c•0
, D'o and the GIM mechanism we can repeat the same arguments which 

were given in the preceding section. 

IV. REACTIONS PROCEEDING 
THROUGfl THE B±, c±, D± BOSONS 

AND ESTIMATION OF THEIR MASSES 

The reactions with substitution d +-+s, d +-+b, s +-+b proceed via the 

B±, c±, D± -bosons. Besides the decays leptons and hadrons, the following 
quasielastic reactions proceed through the exchange of the bosons: 

B + 
a) u + d - u + s, p.+ p - p + ~ , 

v(v) + e(e) ~ u(u) + s(s); 

e . + 
b) u + d - u + b, p + p - P + ~ (qb), 

v(v) + e(e) __s u(u) + li(b); 

D 
c) c + s -c + b, 

v(v) + e(e) ~ c(c) + li(b). (11) 

Let us estimate the masses of the B±, c±, D± -bosons. For this purpose we 
shall use the data from [6] and equation (10): 

1) tg0 = 0.218+0.224, 

mB± = 169.5+171.8GeV; 

2) tg/3 = 0.032 + 0.054, 

me±= 345.2 + 448.4 GeV; 

3) tg y = 0.002 + 0.007, 

mD± = 958.8 + 1794 GeV. 
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V. CONCLUSION 

A dynamical analogy of the Cabibbo - Kobayashi - Maskawa matrices is 
proposed. For this purpose three doublets of vector bosons B±, c±, n± are 
introduced. Estimation of their masses (m8 = 170 GeV, me= 345 GeV, mD = 
= 1000 Ge V) is performed. The quasi elastic reactions proceeding through the 
exchange of these bosons are listed. 
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CTponTc.11 AHHaMHqecKHH amwor MaTpHIJ, Ka6tt66o - Ko6a.11IIIH - Mac
KaBhl. T.e. npeAJiaraeTC.11 paCIIIHpeHHe Teopuu CJia6oro B3aHMOAeHCTBH.II C 
BKJIIOqeHHeM B Hee Tpex Ay6JieTOB BeKT!JPHhIX 6o30HOB B±, c±' n±' npHBO
A.11:ru;Hx K CMeIIIHBaHHlO KBapKOB. LI:aIOTC.11 ou;eHKH Mace 3THX 6o30HOB H KBa3H
ynpyme peaKIJ,HH, KOTOphle npoTeKaIOT qepe3 o6MeH 3THX 6o30HOB. 

Pa6oTa BblilOJIHeHa B Jla6opaTOpHH CBepXBbICOKHX 3Hepmii. 0115£11. 
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The dynamical analogy of Cabibbo - Kobayashi - Maskawa matrices is 
built. I.e. the expansion of the weak interaction theory with the inclusion of 
three doublets of the vector bosons B±, c±, n±, leading to the quarks mixing 
is suggested. Estimation of the bosons masses is performed. The quasielastic 
processes proceeding through exchange of the bosons are given. 
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