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eration regions. However, any further discus-
sion of the problem of the cosmic-ray electron
sources requires a better knowledge of the

shape of the primary negatron spectrum which

at low energies depends critically on the re-
sidual modulation and hence must await future
positron measurements.
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Such a transition was first suggested by L. I. Dor-
man [Progr. Elem. Particle Cosmic Ray Phys. 7, 1
(1963)] on the basis of the scattering of cosmic rays by
a continuous distribution of interplanetary magnetic
scattering centers. More recently, J. R. Jokipii I Enri-
co Fermi Institute for Nuclear Studies Report No. 67-
46, 1967 (unpublished)] showed that the measured pow-
er spectrum of the interplanetary magnetic field in
1965 could be consistent with a transition at low rigidi-
ties from an Rp-dependent modulation to a p-dependent
one.
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In studying high-energy multiple production
events it has long been customary to investi-
gate the transverse momentum distribution
of the final-state particles. The invariance
of this distribution when transformed from the
center of mass to the laboratory system makes
it one of the few directly observable physical
quantities of significance at very high energies.
Below several hundred BeV incident energy
the dominant feature has been the constant and

relatively small value of the average transverse
momentum.

More recently experiments have been per-
formed at zero-gradient-synchrotron and al-
ternating-gradient-synchrotron energies with
a capability for good statistics. Using 12-BeV/c
p-p collisions, Ratner. et al. ' have shown that
for a fixed center-of-mass component of mo-

mentum along the beam direction the transverse
momentum distribution per unit of "phase space'"
drops off according to a very precise exponen-
tial in the square of the transverse momentum.
For p-p collisions up to 30 BeV/c, Anderson
and Collins' have presented evidence that the
average multiplicity is linearly related to the
"transverse momentum" of one of the final-
state protons.

In the experiment discussed here we have
noticed a significant correlation between the
multiplicity of events and the distribution of
both longitudinal and transverse momentum.
Events were produced by 25 BeV/c w mesons
in the 80-in. Brookhaven hydrogen bubble cham-
ber. An arbitrary division of data limits our
analysis to events with 6 to 16 visible outgoing
prongs.
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them. Obvious strange particles are not in-
cluded.

The procedure adopted was to fit the forward
distribution of the center-of-mass longitudinal
momentum PZ, to the form

All events were used without benefit of kine-
matic fitting and mass identification. To min-
imize the number of incorrect mass assignments
we consider only tracks that transform into
the forward hemisphere of the center-of-mass
system whenever a pion mass is assigned to

dN(p ) = B exp(-ap )dp
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in transverse momentum PT, it was found nec-
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dN(PT) =&TPT' ' exp( —bpT)dpT.
200

I0
L

h

O
4A

Again only particles in the forward hemisphere
of the center of mass were used. dN(p) is the
number of tracks observed in a momentum in-
terval dp, and 8 is a normalization constant.
The constants a and b were obtained separate-
ly for each multiplicity of visible prongs. Our
results give values of b 21/m~c'= 7 BeV
The need for the factor PT'~' has been antici-
pated by statistical models. '

Figure l(a) shows how the slope a changes
on a log plot of the PL distribution as the num-
ber of visible prongs changes. As one might
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FIG. 2. (a) The values of a for which the longitudi-
nal momentum spectrum achieved the best fit with the
form dN/dPL=BLexp(-aPL). (b) The values b for
which the transverse momentum spectrum achieved
the best fit with the form dN/dpT BTpT 2 exp(—bpT). ——

In (a) and (b) the dashed lines and equations represent
the best fits of the parameters a and b to linear func-
tions of n, the charged multiplicity.

FIG. 1. (a) The curves obtained by a chi-squared fit
to the longitudinal momentum of particles in the for-
ward hemisphere defined by the direction of the inci-
dent 7t in the 7t-P center-of-mass system. Fits were
made separately for events of different charged multi-
plicities. The histogram for the ten-prong data is dis-
played. (b) The distribution of the observed magnitude
of transverse momenta in the forward hemisphere is
plotted as a histogram for the ten-prong events. The
smooth curve is a best fit to the data.
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expect, large values of pl are less likely with
increasing multiplicity. A typical plot of a trans-
verse momentum spectrum and its fitted curve
is shown in Fig. 1(b).

Figure 2 shows the systematic trends observed
in both a and b as the visible multiplicity chang-
es. In order to plot true multiplicity, one would
have to increase the values along the abscissa
to reflect the number of neutrons and m"s that
were not included in this presentation.

The analytic form used to parametrize the
data here should not be considered unique. It
is also observed that the experimental angu-
lar distribution is not reproduced especially
well if it is calculated from the product of the
fitted distributions in p& and pT. When cut
and presented in similar manner, ' the data ap-
pear within statistics to agree with the distri-
butions obtained by Ratner et al. ' in P-P col-
lisions.
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The recent achievement of higher luminos-
ity' (counting rate per unit cross section) in
the Orsay storage ring (ACO) made possible
the investigation of the electron-positron an-
nihilation

e++ e —n++ n.

in the region of the p resonance. In this Let-
ter, we present a preliminary measurement
of the cross section 0~~ of this reaction at the
energy of 775 MeV.

Electron-positron pairs from large-angle
Bhabha scattering and w+m pairs were detect-
ed in the same experimental setup (Fig. 1).
We were thus able to monitor the m+m events

by the e+e scattering, "ssuming quantum elec-
trodynamics, and to deduce an absolute value
of o~~. The accepted solid angle around a ver-
tical axis had a constant value of 2 &&1.6 sr over
22 cm along the beam line. The interacting
length of the colliding beams was only 12.6
cm (full width at half maximum).

Our experimental setup was comprised of
tmo identical arrays of scintillation counters
and spark chambers. In each array, a, 4-gap
thin plate chamber C, (or C, ') was used to de-
termine particle trajectories. Then two thick
plate chambers C2 and C3 (C, ' and C~') were
used as shower and range chambers in order
to identify electron and pion tracks.


