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1. Introduction

Strong and electromagnetic interactions theories are left-right sys-
temic theories (i.e. all components of the spinors participate in these
interactions symmetrically). In contrast to this only the left compo-
nents of fermions participate in the weak interaction. This work is
dedicated to some consequences deduced from this specific feature of
the weak interaction.

2. Distinguishing Features of Weak Interactions

As it is well known from the Neuter theorem [1], conserving currents
appear at global and local abelian and nonabelian gauge transforma-
tions.
These values are:
electromagnetic current-^''

jf = e ^ t f , (1)

where e is an electrical charge;

the current of strong interactions-j'aAi

j*" = g#Ta7"*, (2)

where q is charge of a strong interactions, T" is SU(3) matrix, a is

color;
electrical charge Q

Q = JeeVVcPx; (3)
baryon numbers B

B = jL$BVBd3x; (4)

the lepton numbers i,-(i = e, /z, r)

li = /£*,,. <M3s; (5)

aromatic numbers and etc.



In the vector (electromagnetic and strong interactions) theories all
components of spinors ($£, VR) participate in interactions. In contrast
to the strong and electromagnetic theories, the right components of the
spinors (WR, ^R) do not participate in the weak interaction, i. e. this
interaction does not refer to the chiral theory (in the chiral theory the
left and right components of fermions participate in the interaction
in the independent manner). Such character of the weak interaction
leads to certain consequences: impossibility to generate fermion masses
[2] and to the problem of jointing this interaction to the strong and
electromagnetic interactions [3].

Let us consider another consequences of this specific feature of the
weak interaction.

The local conserving current j1" of the weak interaction has the
following form:

/ • = fiT-y^i, (6)

where #£, \p£ are lepton or quark doublets

* , « = l - 3 .

The currents Sf obtained from the global abelian transformation is

Sf = i (# ,^*j) , (7)

(where i characterizes the type of the gauge transformation) and the
corresponding conserving current (the forth component of Sf) is

j ^^i^x, (8)

where e is the energy of fermion \P,\



If now we take into account that in the right components of fermions
, WiR do not participate in the weak interaction, then from (8) we

get
(9)

i.e. (in contrast to the strong and electromagnetic interactions) no
conserving additive numbers appear in the weak interaction.

It is clear that the lepton and aromatic numbers appear outside
the weak interaction and it is obvious that the interaction, where these
numbers appear, must be a left-right symmetric one.

It is also clear that, since in the weak interaction no conserving
additive numbers appear, then the additive (aromatic, lepton and etc.)
numbers can be violated in the weak interaction . Thus, the violation
scheme of aromatic numbers, as well known, is Cabibbo-Kobayashi-
Maskawa matrices [4, 5]

Vub\

V =
VU

Vcd Vcs Vc
cb

(10)

V vid vu vtb

where u, d, s, c, b, t are quarks.

The analogous scheme can be used to discribe of the violation of
the lepton numbers [5]

V* V V \
A-ee -^-eu -^er
V V

XTe XTn

(11)

where e, fi, r are leptons.

It is necessary to stress that, probably, in the weak interaction there
is no conserving baryon number B, third projection the weak isospin



(i^1), and etc. ( see Eqs (7),(9)), but it leads to any consequences since

the local electric, strong and weak currents are conserved.

All the above considered violations of these numbers in the weak

interaction are the direct violations.

Now we consider the problem: Can the 75 anomaly appear in the

weak interaction?

For this purpose we, at first, use the functional-integral measure

method for the vector theory, considered by K. Fujikawa [6], and then

use this method for the weak interaction.

At the 75 transformations

(12)

we get the following increment to lagrangian C

£ -* C - ^or(x)f r7''75* - 2mza(a;)*75*, (13)

where

C = 9(iD - m)V + (^)trF'"'Flu,

and a(x) is infinitesimal parameter.

Functional- integral measure is defined by the following equation:

) (14)
X

Under infinitesimal transformations this measure does not remain in-

variant and we get (see Appendix and work [6])

dp' -» dnexp{i Ja{x){-^)tr*F^F^dx], (15)
k87T2

w h e r e *F>XV =
ai).



According to the requirement of the measure invariance at this

infinitesimal transformation, we obtain

F^ (16)

The second term of the right part of (16) is the 75 anomaly term.

In the case of the weak interaction ^R — ̂ R = 0 and

*-»*£,*-»*!, (17)

then the functional-integral measure is zero

d,i = 0, (18)

and the 75 anomaly term of the right part of Eq. (16) is also zero.

So, we see that in the weak interaction the 75 anomaly does not

appear and the equation type of Eq.(16) for the weak interaction has

the following form:

d^L-f-r^i) = 0. (19)

3. Conclusion

In this work it was shown that, in contrast to strong and electro-

magnetic theories, additive conserved numbers (such as lepton, aro-

matic and another numbers) and 75 anomaly do not appear in the

standard weak interaction theory. It means that in this interaction the

additive numbers cannot be conserved. These results are the conse-

quence of specific character of the weak interaction: the right compo-

nents of spinors do not participate in this interaction. The schemes of

violation of the aromatic and lepton numbers were considered.

Appendix

Under the chiral transformation (12)



the coefficient an of the following expansions:

*(*) = £»#*»

x)) I] dbmdan,
x m,n

(where D<j>(x) = An̂ >n, f (j)+(x)(j)m(x)dix = £„,„, and an,6+ are the
elements of the Grassman algebra)
are transformed as

a'n = ]£ (<t>+exp{ia(x)~ft)<t>mdxam = £c n m a r a . (a.2)
m ^ in

Then

Uda'n = {detCk,,)-
1TldaB (a.3)

n n

where
y1 = det(6kil + i J a (x)cj>+(x

= exp(-i J a(x

The summation in the exponent of (12) is a bad-defined quantity
and evaluating it by introduction a cutoff M (| At |< M) we have

- ( ^ ) I «5(x - j/) =

j0ytr75exp [-(D"DVL + i[7", 7"]F

(aA)
After the integration one abtains



The same result one obtain at 6+ transformation, and as a result one
gets eq. (15), i.e.

It is clear that in the case of the weak interactions, since <j>%_k(x) =

(pRk = 0 we have
5 > J * ( * b ^ L * s O . (0.6)

it
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Beshtoev Kh.M. E2-99-81
About Some Distinguishing Features of Weak Interactions

It is shown that, in contrast to strong and electromagnetic theories, additive
conserved numbers (such as lepton, aromatic and another numbers) and y5 anom-
aly do not appear in the standard weak interaction theory. It means that in this in-
teraction the additive numbers cannot be conserved. These results are the conse-
quence of specific character of the weak interaction: the right components
of spinors do not participate in this interaction. The schemes of violation
of the aromatic and lepton numbers were considered.

The investigation has been performed at the Laboratory of Particle Physics,
JINR.
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Бештоев Х.М. Е2-99-81
О некоторых отличительных чертах слабых взаимодействий

Показано, что в стандартной теории слабого взаимодействия, в отличие
от электромагнитного и сильного взаимодействий, сохраняющиеся аддитив-
ные числа (такие как лептонные, ароматические и пр.) и у5-аномалии не по-
являются. Это означает, что в данном взаимодействии эти аддитивные числа
могут не сохраняться. Эти результаты являются следствием специфического
характера слабого взаимодействия: левые компоненты спиноров не принима-
ют участия в этом взаимодействии. Приводится схема нарушения ароматиче-
ских и лептонных чисел.

Работа выполнена в Лаборатории физики частиц ОИЯИ.

Сообщение Объединенного института ядерных исследований. Дубна, 1999
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