


1 INTRODUCTION =

At the present time the theory of electroweak interactions has the status
of a theory which is conﬁrmed with a high degree of precision. However,
some experimental results (the existence of quarl aud of lepton fanilies,
etc.) did not get any explanation in the framework of the theory. Oue
such part of the electrowealk theory is the existence of uark mixing
which is introduced by the Cabibbo-Kobayashi-Maskawa matrices (i.c..
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* was proposed. o ;

In this work in continuation of [1] a dynamic dl 1110¢ lmmsm of quark
and lepton mixing including CP-violation by using four doublets of
massive vector carriers of thie weak interaction B¥.C*. D* E* in the

i

quark sector and X, X, XF, X{ in the lepton sector are suggested,
i.e., expansion of the electroweak theory at a tree level is propesed.-
Then together with the 11, ZY bosons there arise a pair of four dou-.
blets of massive vector carriers of the weak interaction B C*, DY E*,
\'1 , ‘\2 - '1 -Xj . leading to the qluuk failies and lepton families mix-°
ing. An (‘stmmnou of the boson masses is 1)(‘1 formed. The’ (uasi-c Jastic
processes proceeding thl()ug_,h an exchange of thv Dbosons and thv pro-
duc tion cross sec tions arce ;)1\(-11

2 QUARK SECTOR
In this section the transitions between the quark families are consid-
ered. V ) '

a) Dynamical Analogy of the Cabibbo-Klobayashi-Maskawa
Matrices

Now let us go on to generalization of the work [1], which includes
C P-violation. ' ‘
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In the case of three families of quarks ‘the current "Jihas the fol—.

, low ing form
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s where V is-the Kobayashi- Maskawa ma,trl\ [2]

. We shall choose a parametrlzatlon of the matrl\ V in the form offeled
: rby Malam [3] SRR S
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cp = cosB,sp =-sinb, e\p(zé) = cosé-{— rsm6 o (2)

To the nondlagondl terms ( Wthh are 1espons1ble for ml\mg of the
: d s,b quallxs and C’P—wolatlon in. the thlee matrices) in (2) we shall

make correspond four doublets of vector bosons B*, C*, D, B+ (we' :

will suppose that the real part Re(sgexp(id)) = s3 cosé corresponds
“to the vector boson C* , and the imaginary part I'm(sgexp(i8)) =

sgsiné corresponds to the vector boson: ‘E*(the couple constant of E
- isan imaginary value !)) whose contrlbutlons are par ametnzed by four
- angles —0, 3,7,6 . Then, when ¢* <<}, , we get
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If gp+ = g+ = gpt = g+ = gwt“,-then
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Concerning the neutral vector hosous BY, C*.D". E’, the neutral

' scalar bosons B?,C", D", E%nd the GIM mechanisi [4] we can re-

peat the same argunents as were 51\011 in the previons work [1]
The proposed Lagrangian for e\panslon of the weak 1nt(‘1(ut10n
theory (w1thout C’P-v1olat10n) has the’ foll(mmg_, fonu b g

Ly = IZ(]I II i 4:; +"-(—7-)- SRS = > (5)

where J = ¢ ;v Twir. Lo bmar e Fese e g
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- The weal interaction carriers' A5, which are responsible for the
weak transitions between different quarL families, are connected with
the B C, D bosons in the following manner: '

A oBE AL CEA-DE  (©

'b) Reactions Proceeding through the B%, C=t D=t E* Bosons
: and Estimation of thelr Masses

K

The reactions with SubStltllthIlS d .~ s;d « b,s «— b proceed via
~ the B%,C*, D*; E* bosons. Besides the decays of leptons and hadrons,
- the followmg quasi-elastic reactions- proceed through e\change of the
bosons:
a) .“(+di' u+s, p+p - p+T*
u(@) + 3(s) -5 vi(5) + &), i=ep,T,
n(@) + @ies) T u(@) + 5(s);
Byutd-Su+b, ptp-Sp+ E*’»(qb), SR -(7)
u(@) +5(8) S (@) + &ie),
() + &) < u(@) £ b(0);
c) ’c+'s —.Dv c+b,
(@) + B(b) 2 vi(53) + é,-(e;),z
(V,) + &;(e:) 2, c(c) + b(b)
d) through E boson w111 go the follomng reactlons with CP-violation:

K} - K3 ,BOHB2 .-+ etc.

-Let us estimate the masses of the B, C*, D*, E* bosons. For this

\ )

¥

purpose we shall ‘ase’the -'da'ta from [5] and e(jhationf (4):
1) tgd = 0.218 +0.224, '
mps 2'169.5 <+ 171.8 GeV; .

2) 198200320054, 8
‘Mot 3452 = 4484 GeV; T T ko

3) 'tg7~0002 0.007, . -.osno oo T

mp: = 958 8 = 1794 GeV

4) f_zg(s 240.00036 < 000037,

. E; = 4170 4230 GeV
c) An’ Estlmatlon of the Productlon Cross Sectlons of the
Vector Bosons

For estimation of the productlon cross sectlons of the vector bosons
B%,C%, D*, E* at, resonance, in. pp reactlon e can use a standard

formula [6] (gW = 'gx)

HOX = %E— I‘-—\—)BT(‘\ — qq)B1 4\ — f) R
//dmldmgu,(a‘l uk(:12)6(.7:13,2 — 1\1\/5 (9)

where s = (p, + ps)? , Br( ...) is branching mode probability, ui(z)
are quark structure functions, i = u,d, s ,quarks, my is the mass of the
vector boson X, X =B, C D, E is boson, I'y is total width of the
vector boson X. : '
" Using expression (9) ¢ at energy E =138 TeV (FNAL), we obtain the
following values for productlon cross sections of B boson at resonance:

o(iu?iﬁ ﬂll)g 2451-7177"',? R



in this case we have used quark structure functions of u, d quarks from
7L ) _ o , e .

a(u§ £, all) =T, 6pb o
o(us 2 ep) = 0.64ph, = | (11)

in this case we have used the u, s quark structure functlons from 8].

s THE LEPTON SECTOR

Weak interactions of quarks and:leptons have essential distinctions, At
_the weak interaction of the quarks from one and the s same family, the
- aromatic numbers are changed, while at the wealk i 111teractlon of the lep-
* tons from the same family the lepton number is conserved. In spite of
such distinctions we can use the above- suggested’ approacl to describe
transitions between-different lepton families witliout cou%er\atlous of
lepton munbers. ‘ ‘
Let us pass on to description of these transitions.

i

| ‘a) Dynamxcal Analogy of the Cab1bbo-Kobayash1-Maskawa
: Matrices

In this section transitions between different lepton families are con-
sidered . In the case of three fdlmh(‘s of l(‘ptous the current j* has the
followmg form:

e

e
- ‘;e ‘;‘[l 1;1' e
V=1 Ve Vi Vir I+
Vee Vip Vi
where V" is an analogy of. the Cabibbo- I\obavashl Maskawa matrices
. for leptons. For this case we also choose a parametrization of the matrix

V! in the form offered by Maiani’ (2):

i* =V o | (12)
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To the nondlagonal ‘terms ( whlch are responslble for ml\mg of the
Vey Vs Vr | leptons and CP-Vlolatlon in ‘the three matrlces) in (13) we
shall make correspond four doublets of the vector boqons \1 JXFEXGE X
(as in the' above-conSIdered quarl\ case, we w111 <.uppo<.0 that the’ 1cal_ ‘
part Re(Sﬂr ekp(zé')) = 'sp'cosé' corresponds to the vector boson XiE,
and the imaginary part Im(s,;r exp(18')) = sy sind’ corresponds to the.
vector boson X (the couple constant of Xy is‘an unag,m(uy value !))
whose contrlbutlons are paramotn?ed by four augles 8, /3", 7,6 . Then,

when g2 << mj, , we get( in this casc the angles 6'..3'. 4", &' are very
small and therefore we will change the function tg on sin:
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siné' m—gv- R ;" (15)
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In the cons1dered approach the neutral bosons Yl , X2, X3, X 4 may

-appear tegether with Xif, X5 , X3, Xi. Itis clear that (by analogy with

the W, Z° bosons) masses of Xl ,XQ,AO,X ‘must be blgger than the
correspondlng masses of X 5 A N X5 ,X "

The Lagranglan of, the e\panded; theory of the weak 111teract1011

- (wrthout C P-violation ) for the lepton sector has the same form as for

the quarL Lagranglan L,,,, ( 5) “ here the followulg substltutron is made

. ‘e
NI

U= Ve € — "1/,,, t — v,
"d—+e_',:sA—+p_', b+, (16)
: :

b) Reactions Proceedmg through the Bosons ‘\1,‘\2,,);3,};4
and Estlmatlon of their Masses

The transitions between',lg 4’—.'>~l,,,%’l,,' ‘' I;,1, & I, (I is v or charged
“lepton) with violations of lepton numbers will proceed via the bosons
- Xi, XF, X5, Xi. Besides the "deca.ys of the leptons (u, 7,v,,vr)

i v (77,
7 L»vr(ﬂ ) -an
T = X l/,-(e l/e) /

the following reactions will take place.’ through the neutral bosons:

X? 4
pu- e (e e l{eVé),

xg
7~ =5 u(eteT),.

T\—»e(ee)

Besides the decays of. the leptons T, u,,,u,- the reverse’ reactlons o
wrll also. take place through these: bosons:- el :

: Vc+e ‘:\’—’U”‘FC; l/e+p—)yﬂ+p
'1\
V”+e -_'Uf"'e’”e"‘]’—’l’r'l‘l’y c
Vl‘+ﬂ _"")V‘r'l'/l "
l7¢+e—'A—’l7e-+u_,, T (18)

= - X3 _. N
Dot T I Bkl

‘»u,,-l-,u -\—»u,,-l-‘r.' ’
The reactlons w1th C'P-v1olat10n W111 go through the bosons A4
R u_,(z ;é], Li=ep, T) = (19)

Let us estlmate the masses of the }x bosons For tlus purpose we'
will use data from [5] and equatlon (15)

a) From the upper limit for the process p+ — e+e e+ we get " '

! .<.,:2-4.10.112_~ oF mA;’ >»>103m"‘>,; TS ,’ .‘ (20)

b) from the upper hrmt for the process 7T — # ﬂ+lt we get e

RS | 4 ‘ " AN A PR RS ST A T .
W < 2 7 10_5 or ng > 26mw. A I (21)
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It-is obvxous that the. masses of .\1,‘\2 are, not blgger than the:
masses of X?, X9, if they emst : S nea L

4 ' CONC'LUSION' R

A dynamlcal analogy of the Cabibbo- I\obayashl I\Iasl\awa matrlces ( in-
cluding C P-violation), i.e.-a phenomenologlcal expansion of the weak

-interaction theory worklng at a tree level, is proposed. For this purpose

four doublets of vector bosons B*, C*, D*, E* for the quark sector and



four doublets of -vector bosons X§, X5; X5, X§ for the lepton: sector
- are introduced. Lagrangians of these expansions are glven ‘Estimation: -
of their masses (mp = 170 GeV, mg = 345 GeV, mp = 1000 GeV,
mg = 4200 GeV ) is calculated. The qua51-elast1c reactions proceeding
through the excllange of these boqons are listed. The estimation of the
production cross section for energv E = 1 8 TeV (F NAL) and decdy
widths of B boson is given.
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