


1 INTRODUCTION

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

In previous works [1] a dynamical mechanism of quark mixing by
the use of four doublets of massive vector carriers of weak interaction
B* C*, D* E%*, i.e., expansion of the standard theory of weak inter-
action (the theory of dynamical analogy of the Cabibbo-Cobayashi-
Maskawa matrices) working on the tree level, was proposed.

This work is devoted to the study of K9 K oscillations in the the-
ory of dynamical analogy of the Cabibbo—Cobayashi-Maskawa, matrices.

At first, we will give the general elements of the theory of dynamical -
analogy of the Cabibbo-Cobayashi-Maskawa matrices, then the I 0 K°
- oscillations will be con51dered in this theory. ’

2 The Theory of Dynamical Analogy of the Cabibbo-
Kobayashi-Maskawa matrices

In the case of three families of quarks the current J# has the following
form:
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where V is Kobayashi-Maskawa matrix [2].
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Mixings of the d, s, b quarks are not connected with the weak in-
teraction (i.e., with W%, Z° bosous exchauges). From equation (1) it
is well seen that mixings of the d, s, b quarks and exchange of W*, Z°
bosons take place in an independent manner (i.c.. if matrix V° were
diagonal, mixings of the d, s, b quarks would not have taken place).

* If the mechanism of this mixings is realized independently of ‘the
weak interaction (W%, Z° boson exc¢hange) with a probability deter-
mined by the mixing angles'8,3,v,8 (see below). then this violation
could be found in the strong and electromagnetic interactions of the
quarks as a clear violations of the isospin, strangeness and beauty. But,
~ the available experiméntal results show that there is 110 clear violations
of the number conservations in strong and electromagnetic interac-
tions of the quarks. Then we must connect the non-conservation of the
isospins, strangeness and beauty (or, mixings of the d. s, b quarks) with
some type of interaction mixings of the, quarks. We can do it intro-
ducing (together with the W%, Z° hosous) the licavier vector bosons
B*,C*, D%, E* which interact with the d, s, b quarks with violation of
isospin, strangeness. and beauty. »

- We shall choose parametrization of matrix V" iu the form offered by
Maiani [3] '
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To the nondiagonal terms in (2), which are responsible for mixing of
the d, s,b- quarks and CP-violation in the three matrices, we shall
make correspond four doublets of vector bosons B*. C'*, D*, E* wlose
contributions are parametrized by four angles 8, 3, v.6 . It is supposed
‘that the real part of Re(sgexp(i6)) = s3cosé corresponds to the vec-
tor boson C* | and the imaginary part of Im(szexp(ié)) = sgsiné
corresponds to the vector boson E* (the couple constant of E is an
imaginary value !). Then, when ¢? << m¥, , we get:
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Concerning the neutral vector bosons B%, C% DY EO the neutral
scalar bosons B'%;C"°, D, E'%nd the. GIM mechanism [4] we , can
repeat the same arguments which were given in the previous work [1].

The proposed Lagrangian for expansion of the weak interaction
theory (without CP-violation) has the following form:
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where J%* = ¢; ;1 Y°Tp; 1,
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The weak interaction carriers A’, which are responsible for the
weak transitions between different -quark families are connected with
the B, C, D bosons in the following manner:

A, — B A2 - CF, A% - D= (6)
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Using the data from [5] and "equation (4) we have obtained the
following masses for B, C*, D*, E* bosons:

mp: = 169.5 +171.8 GeV |

me: = 345.2 + 448.4 GeV (

=1
~—

mp: = 958.8 + 1794 GeV

mp: = 4170 + 4230 GeV.

3 Oscillations of Neutral K° K° Mesons in the
- Theory of Dynamical ‘Analogy of Kabibbo-Koba-
-~ yashi-Maskawa Matrices ‘ -

The oscillations of K9, K0 mesons are characterized by two parametrs:
angle mixing—6 and length- R or time oscillations—r.

At first, we will consider mixings of A mesons aud then obtain the
Lagra?glan fo.r mass differences Of,, K? KY arising for existence of the
weak interaction through B boson violating strangeness, and further

. 0 - . .
mass (hiference§ of K7, ng mesons 1s estimated. In the end, the general
scheme of K, X0 meson oscillations is given, ‘

In the further considerations, for transition from the standard
model to our model, the following values are used for sind, cosf and

GF:
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A) Mixings of KO, A” mesons

Let us consider mixings of A% 'V mesons.

LY and R consist of d,s.d.5. quarks and have the sanie masses
(it is a consequence of the CPT invariance) but their strangenesses are
different sio = —1,s50 = 1. Since the weak interaction. through B

. -0 - . I,

hoson exchanges, changes the strangeness. then the KK ¥ arc mixed.

The mixings of KV mesons can be considered using the following -
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nondiagonal mass matrix of A mesons:
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Since m}o = mio; the angle # of L. KY mixing. or the angle

rotation for diagonalization of this matrix
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given by the expression:
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Then the following new states K. K7 arise:

. L4+ [0 LY [0
M=—75— K==7r

Below the C' P-invariance is supposed to he strong conservated (the
consequences which arise of the C'P-violation were discussed in work
[6] ), and then the following decavs are possible: (C'P parity of K7 is

P(K?}) = +1, and of K is P(K?) = —1)

(12)
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B). A Lagrangian for Mass differences of L'V . 'Y NMesons and Esti-
mation of the Value of this Difference

If the masses of K, K mesons are the average value of Lagrangian
L (the evident form of L will be obtainned below) tlien:

mi=<KY)|L|LV>, md=< KY|L|KY>. (14)
all(l; if to take into account equation (12) then:

mi —ms =< K°|L|K">+ < K°| L K>, - (15)
The calculation of the value Am = m; —m, will be executed in the
framework of the weak quark interactions using the following diagram:

where B is a boson changing the strangeness; w, ¢ are quarl\s (for sim-
phﬁcatlon the ¢ quark is not taken into account).

e do not give here the'details of the calculation on this dlagram

since thev were widely discussed in literature [7.8]. Using the standard
Feynman rules for the weal interaction (after integrating on:the inside
lines, twice using the Firtz rules and without the outside momenta) we
obtain the following equation for the amphtude of ¥ — K0 transition: -

Gpm 3817,:‘20005 etTQasans ~ , (16)
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Then, the Lagrangian for this process with changing the strangeness

on As = —2 is:

LASS_Q = —GdQ.sdQ"s, (17)

and the Lagrangian with As = 42 is Lagrangian conjugated by Ermlt
to Lagrangian (17).

Using equations (14), (15) and quark Lagrangian (11) Am is com-

puted.

For this purpose the followxng phenomenologlcal matrix element is

used:

<0] JQ;S | II'0‘><= ?A’fKPm : (18)

where p, is four-momentum, c,oK_’ is the wave function of /™ meson and
fr = 1.27f, . If to take into account that the quarks have colour, then
there appears the factor (1 + 3).



So, the following equation for matrix element of L is obtained:
K| L|K°>= —Gm,\ f,\ (19)

For ‘the full matrix element of L, when also the inverse procéss
% — IO is taken into account , the following equation is obtained:

<K’ |L|K°>+<R°|L|R°>x %Gcm'j{ffﬁ
and then for masse differences:

2 y
mi —mi = Gm,\f,\, \

or
Am = (my — my) = gGml\-ﬁ\-. (20)

If to take into account equation (8), then the equation (20) for Ain is

rewritten in the following form:

1 m g2

Am = ——my fim? W B2 gt \ 21
oGr2 Fime( m )(m/}) gh = g (21)

i.e. Am is inversely proportional to the mass of B hoson, the carrier

changing strangeness, in the fourth degree

1
Am ~ -
mpg

In‘the general case we obtain: the heavier mass of the carrier chang—
ing the strageness, the less is Am :

~mi, (22)

or the heavier mass of the carrier changing the strangeness, the more is
the time (the length R) of oscillation:

T~my, R=1v. : (23)

where v is the velocity of the oscillating particle.

Tho m, (,, o I (9) and (11) or Am in (20) characterize the time
of K% & K9 transitions or tlie mass value (0114\5])011(1111;, to this time.
And at tralmtlons fr om states K°. K to states K0, K'Y the mass sum
nz]\ + ml o = m,\o + m,\a is not (h(mg,(‘(l since rho “(‘dl\ 111r01<1(‘r1011 1s
75 invariance interaction and it (.mnot "(‘llt‘ldt(‘ 11ASSeS [9]

C) The schieme of KO, K oscillations

As an example of this odéillation we consider the oscillation of
mesons created in the reaction 77 4+ P — K" + A, At = 0 we have
the state K0(0). then in time # # 0 for K(#). if to take into account
equation (12), we get K

K%t) = !

_ t . ; .
[(KO4+Rerp(—imt— FTI )4 (L ‘—I\'(l Jeap(—ingt— FZ“

N
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= %I\'Oe;lrp(—i'm-gf)[e.rp(‘-iAmf - E_;—lf) + (’.rp(—T‘f)]—F (24)

+%I;'Oe.1?p(—i_mjf)[(’.z'p(iAmf — —I;lf) + ('.rp(——%f)].,,

From (23) it is clear that on the background of A meson decayvs: the
oscillations of A mesons take place [7.9].

4 Conclusion

The elements of the theory of dynamical expansioun of the weak inter-
action theoryv working on the tree level, i.e.. the theory of dynamical
analogy of Cabibbo-INobayashi-Maskawa matrices. were given.

The cquation for mass difference of K. A mesons or the length
of K% I meson oscillations was (‘al(‘ula.t(‘d. In the framework of this
theory the oscillations of LK RO mesons which arise at violation of
strangeness by B bosons were considered.

The general conclusion is: The length of K% K" meson oscillations
is proportional to the mass of B l)oson (“111(11 (hdng,(‘\ strangeness) i
the fourth degree.
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