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find I G I'&0.02 l G t'.
In conclusion, me see no evidence for a charged

positive heavy muon (lepton number =+1) cou-
pled to muon neutrinos. It now appears, in con-
trast to very simple gauge models, that if such
a heavy lepton exists it either is very massive
or has a small effective coupling constant.
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Data from p+p-p+X at 102, 206, and 406 GeV and from & +p-p+X at 206 GeV ex-
hibit an approximate scaling propexty in the charged-prong multiplicity distributions as
a function of the xnissing mass for the r~~f e 5» Mz ~ 13 GGV.

A well-kllowll elllpll'leal fact ls tile approxi-
mate scaling of the charged-particle multiplicity
cross sections &N(s) in the reaction p+p -X:

guchi' suggested looking for a more difficult scal-
ing behavior in the reaction P +p -p +X. In parti-
cular they suggested looking for scaling of multi-
plicity distributions as a function of the missing
mass of X, hereafter denoted by I:

where o(s) is the inelastic cross section and

(N(s)) the average charged multiplicity. Although
the variation of the scaling function g with the
center-of-mass energy E~ is definite, ' it is
small, hence the usefulness of Eq. (1). Based
upon a geometrical picture, ' Ba.rshay and Yama- Here rt is the associated multiplicity, n =%-1.
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We have examined data on associated charged-
prong multiplicities as a function of missing
mass fromPP and m p interactions in the energy
range 102 to 405 GeV. Details of event identifica-
tion in the reactions p(s'") +p -p +X are given by
Chapman et al. ,

' Barish et al. ,
' and Winkelmann

et al. ' We give results from 205-GeVPP inter-
actions for all multiplicities and for the M inter-
val 0 &M' & 150 GeV'. %'e use published results
for multiplicities n & 10 in the M 2 interval 0 &M2

& 70 GeV' for pP interactions at 102 and 405 GeV, '
and 0 &M' &120 GeV' for m P interactions at 205
GeV. ' In all cases M~ is below the value where
experimental losses set in as a result of detec-
tion. inefficiency of the slow proton. %'here not
given, the experimental errors for (n(M', s))
xP„(Ms, s) are estimated from the known micro-
barn equivalents of the experiments and the pub-
lished do'„/dM' distributions. The M' bins are
chosen such that statistical errors are about the
same.

Figure I shows (n(Ms))P„(M, s) for the pp data.
An approximate scaling behavior as in Eq. (2) is
exhibited. There is no marked 8 dependence. As
has been noted, '0 the scaling function inp+p-X
[Eq. (I)] is not very sensitive to details of the

multiplicity distributions. We therefore give in
Table I the values of various moments of the mul-
tiplicity distributions in different M' bins for the
205-GeVpp da.ta. If Eq. (2) holds,

must be independent of M'. Except for the low-
mass bin, the data are consistent with such a
trend. It mould be valuable to study the low-
mass region more differentially. Note that
(n(M')) varies by more than a factor of 2 over
the I' region studied.

In Fig. 2 vie show the 205-GeV data on m +p-p
+X. The curve represents the pP data from Fig.
1. The distributions are quite similar.

It has been noted"" that the M' dependences of
(n(Ms)) and (ns(M')) in p +p «p +X are similar to
the s dependences of ([N(s) —I]) and ([&(s)—I]')
inP+P -X, provided one postulates" a suitable
relation between M and an "equivalent" v's. We
emphasize however, that approximate scaling
properties for Pt~&(s) and P„(M') are independent
empirical results since at any given s one sums
over all Mm.

We conclude that the multiplicity distributions
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FIG. l. (n(M, &))P„~,s) versus s/(s(Ms, &)) for
p+p p+X in M2 bins and at laboratory momenta as
indicated.
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FIG. 2. Data for ~ +p-p+~ at 205 GeV plotted as
in Fig. 1. The curve represents the data in Fig. l.
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TABLE I. The average associated multiplicity (s) and the moments
C& of the multiplicity distribution in different M2 bins for the 205-GeV

ata, .
~2 range

{GeV')

2.74+0.09
4.85 +0.13
6.55 +0.14
6.03 +0.15

1.41+0.03
1.22 +0.02
1.23+0.02
1.23 +0.02

2.54+0.1V
1.V1 +0.06
1.77+0.0V

1.V3 +0.06

5.64 +0.69
2.66 +0.18
2.8V ~040
2.VO +0.18

~„(M2, s) in the reactions p(s')+p -p+X exhibit an approximate scaling behavior over a wide range of
missing mass 5 &M&18 GeV. This feature does not change markedly with s (as shown for p +p -p+X).
We note that our empirical result would follow from (a) the existence (for given s) of multiplicity dis-
tributions at each four-momentum transfer to the proton 4- t, of the form
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~„{v'-I,M*) 1 n
'(& tM')-,&~(~i,I')~ &(M~M')),

with the only M~ dependence coming through the
average associated multiplicity (n(~I, M')); and 'J. w.
(b) approximate factorizstios of (n(v- t, M )) and (I&74).
o (v —I,M'). ' It would be useful to investigate
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these properties with high-statistics data.""


