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The idea that Cosmology plays an important role in the properties
of the elementary particles has been considered many times in the litera
ture (Einstein, Dirac, Klein, etc.). Recently, Hoyle and Narlikar !
have claimed to pe able to explain the mass difference of the electron
(e) and the muon (n) by making an appeal to Cosmology by means of what
they called a Machian theory of inertia. However, it seems to us that
there is a crucial drawback in this model because there is no way to
predict the value of the mass difference me = m, by an actual measure

ment. This is due to the fact that their proposal relates the value of

mz - mg, to the relative abundance of electron and muon in the
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Universe, what is not an easy number to obtain. However, we do believe
that it is fashionable to look for the explanation of this mass difference
in the actual structure of the Universe. To realize such program.  we
will make an appeal to a recent suggestion of Nngl]o‘and Rotelli 2 in
which the weak interaction process depends on the cosmological time. These

authors have proposed that the weak interaction current, in a Friedmann-

type Universe assumes the form

T+e(t) — 1-e(t) — |
al¥) = — Yo ()Y (A +vg) wp(x) + U () Yo =vg) bplx)

where e2(t) is the norm of v (x). In the above expression of the current,

Yq and Y, are the constant Dirac matrices.

Let us consider now what could be the origfn of the muon and the
electron mass. Recently, Higgs 3 has suggested a very useful mechanism in
which this mass could appear by an interaction of the‘1eptons with a scalar
field. To rea]ize such program we start by considering a modification of a
unified model of weak and electromagnetic interaction by means of a Yang-

Mills type theory of leptons as has been proposed by Weinberg, Salam 4

etc..
From the fundamental spinors e, Ves Hs V) we construct two left and right-
handed doublets defined by

1+ ) v 4 1-¢ a ) -

Ly = — (1 +vy ( 2) and R, = —~— -y [
Yoo N ] * 2 s\
for 2 = e, u. Then, we construct a theory in which fhe minimal Yang-Mills
group is SU(2) (® U(1). The mass appears as'a consequence of an inter-

action between L, R and a doublet of real scalar fields. We remark here
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that due to the fact of the time-dependence of y_(x) there is now two pos—
sibilities: of par1ty v101at1ng interaction between the leptons and the
scalar fields. Let us consider the two s1ng1ets S( ) : = (1 - ys)z and

Sé+) = {1 %+ &5)2 . Then we construct the interacting Lagrangian

NAR RO R MRS NP A IR W rc)

Due to the'gauge invariance of the theory we can choose = (92¢)

where p is a constant and ¢ is a real scalar field. With this choice we
guarantee the nu]] mass of the neutrinos and the cnnnespondnng mass for

the leptons:

1y Tp(l+c¢)

3 °
i

mosr = Fp (1 - ¢€)

e remark that the coupling constant of the two massive leptons with the

p-field is the same (f). Then the"mqss factor Am deffned'ey'mz/mz. will

be equal to Am = l+e . This re1at10nsh1p shows the dependence of the
1-¢ .
mass factor on the actual structure of the Un1verse

For actual measurements gn -the earth yié “caf put e = 1-§, with a

very small quantity §. The limits that actual theoretical and experiment

al arguments can put on § have}beenﬂana1ysed,2' by an inveStigation Bn’:

the behaviour of the Michel parameter on u-decay; for instance and for g-

decay. These results suggest the value § ~ 0.01.as a representative one.

This value will imply a mass factor Am ~ 200. HoWeVer, the abnve‘gimp1e

model gives a relationship between Am and & in which any change on ¢
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gives origih to a very sensitive change on the value of Am.

Now we coqu‘use the other Way round~ergument.‘,That is we assume
the expeeimentei‘vaiue of Am and deduceryﬂihen_eboyefexﬁreésﬁon the
value of 8. Then, this value of & can befuéed‘ fe} instance to evaluate
second order rad1at1ve corrections to the u»decay and checked by

exper1nent , For Am ~ 206 the value of & 1s 9 xrla 78" The above value

is COﬂpat1b1e with the analysis of the M1c1e7 parameter on’ u- decay in

which 6 < 0.05.

'_So,'we c]aim,ﬁere“that an accurate measur§QEn¢jof alcaﬁvpredict the
valye of Am. One of the most interesting“featueeéeof'the theory we are
nresenting heke is that it gives a relationshiprbetween the masses of the
leptons and the dependence of the value of these]ﬁasses on“;he structure

of the Un1Verse.

To study th1s dependence more carefui]y we have to know the func-
~ tion e(t). This function will be ava11ab1e when ‘cosmic neutr1nos have

beenidetected, as explained earlier 2.
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