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It is shown that the standard model of the electroweak interactions holds at an
infinite sublayer quark level, insofar as we consider the weak isospin doublet
(toor , 42;,)7, Where u, is an infinite number of quarks at an infinite sublayer
level.

In a previous paper (Sugita et al., 1991), we applied the standard model
of the electroweak interactions to the weak isospin doublet (uez, u%;)7 at
an infinite sublayer quark level. It was then shown that the parameters a'
and &’ in SU(2), should be zero and hence there exists only one gauge field
W, associated with the electromagnetic field A, = W, cos fw and the neutral
vector boson field Z= W, sin Oy, where 8y is the Weinberg angle.

As an alternative to the doublet (u.r, u%;)7, here we consider the
doublet (4, u2;)", where u%; means the left-handed particle operated on
by charge conjugation C and then parity transformation P, viz.,

Uz =y Cy°(1/2)(1—ys)uk 0]

At an infinite sublayer quark level, the hypercharge is zero. Therefore, the
Lagrangian describing the electroweak interactions is written as follows:

L=gy"io.—(8/2)7 - Wulx 2

where = (U, %)
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The Lagrangian in equation (2) is invariant under the following in-
finitesimal gauge transformation:

2'=0+ig/2)a 1)y 3

Thus, we obtain
ubor =[1+i(g/2) @’ Juor +i(g/2) (" —ia*)u, 4
uB=i(g/2)(a’ +ia*Yupr+[1—ig/2)a’lu, (5)

However, u.,; and 4%, are not independent of each other. Therefore, u%,
should be equal to CP transformation of u),., that is, 45, . From equation
(4), we obtain

e . o 0 Q, %7
upr=ug =y Cyuzy

=7'Cy'[1-i(g/2)’ uk .~ i(g/2)7°Cy’(a' +ia®) Y’ Cy UL

=[1-i(g/2)a’Y’ Cyut.L—i(g/2)(a' +ia®) Y CY Y’ Cy ueer

=[1-i(g/2)a B+ i(g/2) (e + it oy (6)
Equation (6) is quite the same as equation (5). Therefore, the weak isospin
doublet (ux;, uZ;)" does not give any limitations to the parameters a under
the condition that u.; and u%; are not independent of each other. This
result is quite different from the case of the doublet (uer, u%z)”. Thus, we
can conclude that the standard model of the electroweak interactions holds

even at an infinite sublayer quark level, insofar as we consider the weak
isospin doublet (unyr, uZ,).
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