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Using the current value for the pion lifetime, we have recomputed the branching ratio for m ~ ev
decay obtained from the 1963 experiment of Di Capua et al. and find I (m ~ ev + m —~ evy) /
I {m ~ p,v) = (1.274 + 0.024) )& 10 ', a change of 2%. The theoretically predicted value lies within

i
two standard deviations, compared to the 2 standard deviation reported previously.

The branching ratio measurement for the elec-
tronic mode of pion decay is one of the most sensi-
tive tests of the principle of electron-muon uni-
versality. The most accurate experiment, per-
formed by Di Capua etal. ,

' used a NaI crystal to
detect the electrons as well as the photons emitted
in internal bremsstrahlung. The measured ratio
is

I'(s - ev, ) +I'(w- ev,y)
I (w +van)

The experimental setup made the measured ratio
dependent on the pion decay rate A. „, such that

where X „ is the muon decay rate, D, N„, , N„, are
experimentally measured electron yields, and t,
is the separation between two experimental time
bins. The measured ratio obtained with the known

pion lifetime 25.5+ 0.3 nsec in 1963 (see Ref. 2)
was R„„=(1.247+0.028)x10 '. The theoretically

predicted ratio, taking into account radiative cor-
rections, ' was found to be 1.232 &10 '. This agree-
ment is considered a great success of the V-A.
theory and a confirmation of the hypothesis of
electron-muon universality' to better than 1 jp.

We have recomputed the experimental branching
ratio in Eq. (1), using the current value' of the
pion lifetime, 26.030+ 0.023 nsec, to obtain
R„„,= (1.274+ 0.024) x10 ', and also the theoretical
result, with radiative corrections, using the cur-
rent value' of the pion mass, to obtain R,&„„=1.233
x10 '. The theoretical value is within 2 standard
deviations of the experimental one, compared to
the —,

' standard deviation reported previously.
The above theoretical result uses the same

ultraviolet cutoff parameter A for both the w- ev

and m- pv virtual-photon corrections. It is inter-
esting to note that if we take the ratio of the values
of A for the two processes to be in the ratio of
the masses of the electron and muon, A, /A„
=m, /m„, then the theoretical result becomes
Rtb,.=1.258&10 ', in better agreement with the
experiment.
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