


Bemroe X.M. E2-99-81
O HeKOTOpHIX OTJIMYMTENbHBIX yepTax cnabbix B3anMoaeHcTBHi

Ioka3aHo, 4TO B CTAHAAPTHOH TEOPHH CaGOro B3aUMOAECHCTBHA, B OTJIHYHE
OT 3JIeKTPOMArHUTHOIO M CHJIBHOTO B3aMMONEHCTBHi{, COXpaHAIOIIHECS aTUTHB-
HbIE YHca (Takue Kak JIENTOHHbIE, apOMaTHYeCKHE U TIP.) U ys-aHOMAIHH He Ho-
SBASI0TCA. DTO 03HAYaeT, YTO B JAHHOM B3aUMONEHCTBHH 3TH ANMTHBHLIE YHCNA
MOTYT HC COXPAHATBCA. DTH pe3yNbTaThl ABISIOTCA CICACTBHEM crielMduueckoro
XapakTepa c1aboro B3aUMONEHCTEUS: JIEBBIC KOMIIOHEHThl CITMHOPOB HE TPHHHMA-
10T y4acTus B 3TOM BiaumopencTsuu. [IpHBouTCa cxeMa HapylleHHs apoMaTHye-
CKHX H JICIITOHHBIX YHCE. '

Pa6ota BrimonHeHa B JlaGoparopun dusnku yactun OUSH.
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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 y; 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.
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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—j*
= e‘i”Y” o, ( 1 )

where e is an electrical charge;

the current of strong interactions—j

i = qUT*Y, (2)
where ¢ is charge of a strong interactions, T° is SU(3) matrix, a is
color;
electrical charge @

Q= /ee\TI\Ildax; (3)
baryon numbers B - : ‘

‘ B= /E\TIB\Iléd:;m; 4)
the lepton numbers /;(i ="e, U, T) ' ‘ '

li= /é\i',,.Wz‘daa:; (5)

aromatic numbers and etc.
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In the vector (electromagnetic and strong interactions) theories all
components of spinors (¥, ¥g) participate in interactions. In contrast
to the strong and electromagnetic theories, the right components of the
spinors (\IIR, ¥r) do not partlclpate in the weak interaction, i. e. this
1nteract10n does not refer to the chiral theory (in the chiral theory the
left and right components of ferrmons participate in the interaction
in the 1ndependent 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 a.nother consequences of this specific feature of the
wea.k interaction

The local conservmg current j#* of the weak mteractmn has the
followmg form:

=iy, , _(6)

where ¥, ¥, are lepton or quark doublets

Ve 1o,
(m), i=1-3.
q2 Ll

The currents S* obtained from the global abelian transformation is
St =i(¥,0,1,), (7)

(where 7 characterizes the type of the gauge transformation) and the
corresponding conserving current (the forth component of S¥) is

L= [ 8z = /’e}fl,-\Il,-df’x, e

where € is the energy of fermion ;.

If now we take into account that in the right components qf fernhohs
¥;r, U:r do not patticipate in the weak interaction, then from (8) we
et
: L= /e\fl.-;,ﬁl;;,d% =0, - (9)
(m contrast to the strong and electromagnetic 1nteract10ns) no
conserving additive numbers appear in the weak interaction.

It is clear that the lepton and aromatlc numbers appear outside
the weak interaction and it is obvious that the mteractmn Where these
numbers appear, must be a left- rlght symmetrlc 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]
, Vid Vis Vs
V= I/cd I/cs I/cb ’ (10)
Va Vis Vo ‘

where u,d, s, c,b,t are quarks. ’ o
The analogous scheme can be used to discribe of the violation of

the lepton numbers [5]
Xee Xeyw X :
V=1 Xpe Xpu Xpr |> o (11)
X X '

where e, u, T are leptons. L . _
It is necessary to stress that, probably, in the weak interaction there
is no conserving baryon number B, third projection the weak isospin



(13), and etc. ( see Egs (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 s anomaly appear in the

weak 1ntera.ct10n7

. For this purpose we, at first, use the functlonal-mtegral measure
method for the vector theory, considered bv K. Fujlka.wa [6], and then

use this method for the weak interaction.

At the 75 t;ansfonnatlons
\Il(x) - exp(za(x)75)\Il
\Il(x) — exp(za(x)'ys)\ll | | ; N (12)
we get the following increment to lagrangian £
L — L= 8ua(x) Ty ¥ — 2mia(z) Ty T, (13)

where. . -

L= \Il(zD m)\Il+( )trF""F,,,,

and a(z) is infinitesimal parameter.

Functional- integral measure is deﬁned by the followmg equation:
d;z = [[ DA,(z)D¥ (2)D¥(z) (14)

Under infinitesimal transformations this measure does not remain in-

variant and we get (see Appendix and work [6])
. 1 . i S '
dﬂlfﬁ:duezp‘[z /Aa(x)(g—ﬁ)tr F"F,,dz), o (15)

where *F* = ¢ EF,, - -

oy

b e

According to the requ1rement of the measure invariance at this

infinitesimal transformation, we obtain
= N em .1 "
0 (UyFys W) = 2mz\Il75\Il - z-gﬁe””” FopFu (16)

The second term of the right part of (16) is the v5 anomaly term.
In the case of the weak interaction Uy = ¥ jg =0 and

o0, 00y, o (17)
then the functional-integral measure is zero
dp=0, S (18)

and the 5 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:

Ou(VpyFys¥L) = 0. . (19)

3. Conclusion .

~In-this work it was shown that, in contrast to strong and electro-
magnetic theorles 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)

U(z) — exp(ic(z)ys)¥



the coefficient ay, of the fellb‘.wyin»g' expa.lisionszi |
¥(z) = T, @ (a.1)
U(z) = Tadfba
du = H[DA,,(:::)] H dbndan, |
(where D¢(z) = A, ¢+(z)¢m(x)d4x = 6pm and ay, by}, are the

elements of the Grassman algebra)

are transformed as

dn =T [ $texplia(z)s)pmdzom = T cantm:  (a2)
Then for S T T A
e [ldd's =é(detCk,l)”11;Idd,, s (ad)
wheré ’ o
(detC,,,l)"l = det(6k+ i/a* (a:)cj)}f(a:)"/s@(w)da;)‘l =
= exp(—i [« o(2) 30 (=) 15u(z)dz).

The summatlon in the exponent of (12) is a bad-deﬁned quantity,

and evaluating it by introduction a cutoff M (| M\ |< M) we have

Te 0} (2)v50(z) = hmM—-»oo Tk ¢f Vs€xp [ ] ¢k
= hmM_*oo y—z tr'y5e:cp [ ( ) ] 6(z — )
= limp—ooy—z J (2r).tr'y5e:cp[ (D*D,, + 37" "]F,‘,,)/le e”‘(’ V=
1 (— )

dk
= llmM—ooo 16t1‘"/5(["/", Y ]Fgu)22M4 / 272 5,A€TP ( 4)
a.

After the integration one abtains

Z of (2)vs0k(z) = ———1——t1 *F¥F,, (a.5)

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

dy' = dpe(i @GRy F* Fu),

It is clear that in the case of the weak mteractlons since ¢Rk( ) =
dre = 0 we have SRR R

%‘ﬁk(f’?)"r’s%k =0. L (a.6)
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