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We have measured the mean charged multiplicity 5' as a function of the transverse mo-
mentum p ~ of a forward ~ meson for fixed missing mass MM in the reaction p +p p+
+MM using the multiparticle Argo spectrometer system, We observe an increase simi-
lar to that seen in p +p p +MM at the same incident energy,

In an earlier Letter' we reported the behavior
of the average charged multiplicity, ' n, (p), as a
function of the transverse momentum of a for-
ward proton p, in the reaction

p, + p~ $3+MM

for different intervals of missing mass MM.
n, (p) exhibited a rise of An, -0.6 charged parti-
cles over an interval of 6&~-0.3 GeV/c and was
approximately independent of P~ outside that in-
terval. The location of the rise moved towards
smaller values of P~ with increasing MM. Since
the reaction

(2)

may illuminate the theoretical understanding' of
this effect, we have studied it in the same way
as Reaction (1) and report our results here.

The data samples represented by Reactions (1)
and (2), which we will refer to as proton data
(165000 events) and pion data (32000 events) re-
spectively, were taken concurrently using the
multiparticle Argo spectrometer system (MASS)
operating in a 28. 5-GeV/c diffracted proton beam
from the Brookhaven National Laboratory alter-

nating gradient synchrontron. The forward 7t+

meson was detected, momentum analyzed, and
identified by the high-momentum spectrometer,
while all other charged particles were detected
in the vertex spectrometer. ' The apparatus has
been described elsewhere. ' In addition to using
the pattern recognition code PlTRACK' and apply-
ing corrections to n, as described in Ref. 1, we
have fitted by least squares all tracks of each
event to a common vertex,

In Fig. 1(a) we present the behavior of n, (v')
with p~ of the forward ~+ for three intervals of
MM, and in Fig. 1(b), for comparison, the be-
havior of n, (P) with Pj of the forward proton.
The proton contamination in the pion data is

10% in the lowest MM bin and & 3% in the high-
er bins. The data show a rise which moves to-
wards smaller p~ values for increasing MM and
is located at g j -0.85 GeV/c for MM = 5.5 GeV.

In order to further demonstrate the similarity
of n, (v+) and n, (P) as a, function of b~ for the pro-
ton and pion data, we display in Fig. 2 their dif-
ference, 6 =n, (P) —n, (m'), as a function of p~ for
three intervals of MM. Inspection of the figure
reveals a striking independence of 6 with re-
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FIG. 1. (a) Charged-particle multiplicity n (v ) ver-
sus p& of a forward z+ meson in the reaction p+ p z+

+MM. (b) Charged-particle multiplicity II~(p) versus

p~ of a forward proton in the reaction p+p p +MM.

n, ( p); this can be qualitatively understood by the
fact that MM in the pion data contains both nu-

cleons while in the proton data, MM contains
only one.

In Fig. 3 we display the MM dependence of n,
before and after this rise for both the proton and

the pion data. All four data sets are compatible
with a common slope of 0.65+ 0.01 GeV ' ()('
=16.4 for 11 degrees of freedom with a single
datum point contributing more than half of the
)('). From the intercept differences we find the
average value of the rise M, =0.58+0.05 and the
average proton-pion multiplicity difference 4
= 1.08 + 0.05.

In conclusion, we have observed a distinct in-
crease of n, (v') in pp collisions at 28.5 GeV/c
as a function of the transverse momentum of a
forward m' meson in close analogy to the behav-
ior of the charged multiplicity with transverse
momentum of a forward proton.

%e thank our collaborators for their contribu-
tions and express our gratitude to M. Dorage,
E. Bihn, and R. Rothe.
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FIG, 2. Difference bebveen proton and pion data mul-
tiplicities 4=n (p) -n (w ) versus p~ for three inter-
vals of MM.
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ERRATA

SOI AR OBLATENESS, EXCESS BRIGHTNESS,
AND RELATIVITY. H. A. Hill, P. D. Clayton,
D. L. Patz, A. %. Healy, R. T. Stebbins, J. R.
Oleson, and C. A. Zanoni [Phys. Rev. Lett. 33,
1497 (1974)].

The following typographical error should be
corrected. The number on page 1499, 'column 2,
line 32, should read 6 =18.4+12.5 are msec.

SPECTRUM OF HEAVY MESONS IN e'e AN-
NIHILATIO¹ Barry J. Harrington, Soo Yong
Park, and Asim Yildiz [ Phys. Rev. Lett. 34, 168
(1975)].

In the abstract, the parenthesis "(in particular,
one at approximately 4.0 GeV)" should be correct-
ed to read "(in particular, one at approximately
4.18 GeV)."

Equation (5) should read

f~„, ,„,dz = (8~'/m'"~')r, ,

where M" is the corrected factor for M" which
appears in our manuscript.
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