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Arguments based on experimental evidence are presented against the existence of
strange leptons, as recently suggested by Weiner.

In a recent paper, Weiner has made the inter-
esting suggestion that strange leptons exist and
that strangeness is thereby conserved in semi-
leptonic decays of strange particles. ' The selec-
tion rules in semileptonic decays are deduced
from this hypothesis without the necessity of in-
voking the "absence of neutral leptonic currents"
and the "hS=AQ rule. " Weiner suggests that in
addition to the usual leptons there exist strange
leptons according to three possibilities:

(i) There exist neutral strange leptons, P and
P~, with strangeness -1 and +1, respectively.

(ii) There exist charged strange leptons p+,
e+ and p, ~, e ~ with strangeness +1 and -1, re-

spectivelyy.

(iii) There exist both the charged and neutral
strange leptons listed above.

We present here direct experimental evidence
againt possibility (ii) by showing that p 's from

the decay Eg'- n++ p + & undergo nuclear cap-
ture with the same rate as p, 's from ~ decays.
We also discuss evidence against the other two
possibilities.

For purposes of reference we shall designate
muons from Kp3' decay as p,g+ and those from
m~ decay as p. &~. If Weiner's second possibility
is correct, strangeness is conserved in E&3' de-
cay with

{j ~ ~sK -m +p +P(v)

The mean life for p, ~ in carbon is shorter than
that for p~+ because some of the p. ~ undergo
nuclear capture in the reaction

+p-6+ V.
7r

If strange neutrinos do not exist this process
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FIG. 2. Time distribution of the decay rate of posi-
tive and negative muons stopped in graphite.

From this we conclude that the muon capture
rate of pK is the same as for p~ in contradic-
tion to the prediction of possibility (ii) of Wein-
er s theory. Possibility (iii) remains provided
the rate for p +P - n+ v is similar to that for

+p —n+ v or provided that most of the p,

from K&3' decay are nonstrange. The latter al-
ternative merges with Weiner's possibility (i),
about which we can draw no conclusions.

An argument against possibility (i) is the ap-
parent absence of the decay mode K —7t + v

+ P which conserves strangeness and lepton num-
ber according to the assignments made by Wein-
er. Without special assumptions to suppress it
the rate for this decay should be approximately
equal to that for K -TI +e v. The experimen-+ p +

tal upper limit for the former mode is (K
+ +

+ v S+ v)/(K+ - rr'+ e++ v) ~ g').
'

Beall' has presented an argument against pos-
sibility (iii). This is the possibility of the reac-
tion e -e + v+ v which would allow electrons
in high-lying atomic states to decay to a lower-
lying state. The result would be that all atoms
with Z &30 would have four electrons in the 8
shell. Another argument against the existence
of strange charged leptons, as Weiner himself
points out, is that it should be possible to pair
produce p, ~ and e+ . This would cause a dis-
agreement by a factor of 2 between the experi-
mental results for pair production and the Bethe-
Heitler formula. Experimentally, however, the
pair production cross sections agree with theory
to about 10'.'

Another difficulty with possibility (ii) is that it
allows the decay K -m +l +l which con-+ — +5 +

serves strangeness and lepton number. ' This de-
cay would be a,llowed if the &S=hQ rule and the
absence of neutral leptonic currents are not
specifically invoked. A reasonable upper limit
on the branching ratio for K —~ + p, + p, is
probably that for K —p, + p, +7I which is less
than 2.4X10

Thus we conclude there is strong evidence
against all three possibilities proposed by Wein-
er, though the possibility that strange neutrinos
exist cannot be ruled out completely.
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From measurements of the polarization of muons from K 3 decay, we have found the
average longitudinal component to be 0.88+0.25, and the average component in the plane
of decay but perpendicular to the muon momentum to be 0.369+ 0.036. From these we
determined Re( = -1.75~0 2, assuming constant form factors. The behavior of Re) (0)
with varying form factors is discussed.

The three components of polarization of the
muon from the decay &L,'+m + (Lt.

++ ~ were mea-
sured at the Bevatron. The component PT trans-
verse to the plane of decay has been discussed
elsewhere. ' It provides a measure of the viola-
tion of time-reversal invariance in E~3 decay
and was found to be consistent with zero. There-
fore, we take Im( to be zero; so Re(= $. The
nonzero components of polarization are PI, the
longitudinal component, and PP, the component
that is in the plane of decay, but perpendicular
to Pi. . The longitudinal component PI, is along
p~, the momentum of the muon, and the perpen-
dicular component I'~ is parallel to p&x(p&
x p ), where p~ is the momentum of the pion.

The components of muon polarization are ex-
pressed relative to directions of momenta in
either the EI. rest system or the laboratory
system. Cabibbo and Maksymowicz have given
expressions for both cases. The polarization
is expressed in terms of $(q'), the ratio of the
two form factors f (q') and f+(q'), where q' is
the absolute value of the square of the four-mo-
mentum transferred to the di-lepton system,
i.e., q =Mff +m„' 2MAE~ Assu-ming tha.t the
form factors are slowly varying, their q' depen-

dence can be taken as

Therefore,

where f (0), f+(0), $(0), &, and &+ are con-
stants. The goal of the experiment was to ob-
tain information about these constants by mea-
suring PI and PP.

An isometric view of the experiment is shown
in Fig. 1. Conventional scintillation counter
techniques were used. KL mesons decayed in
flight upstream from counters U, and D, . The
neutral beam had a flux of -5&& 10' &'s per pulse
of 5&10"protons in the external beam of the
bevatron. The EI.' momentum ranged approxi-
mately from 1 to 4 GeV/c.

Negative pions from accepted events passed
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