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Recent data on the large-angle elastic p-p scat-
tering by Cocconi et al. 1) indicate a small but de-
tectable scattering cross section outside the diffrac-
tion peak. This may be interpreted as scattering

from a hard core or perhaps in other ways. However

we wish to point out that the observed data may also
be in agreement with the predictions of a statistical
model 2,3). It is possible to make an explicit pre-
diction of the probability that a statistical state,
once formed, will decay into its initial state (in this
case, two protons). The probability of such a decay
is found empirically, on the basis of numerical
phase space calculations, to fit an exponentially de-
caying function of the centre-of-mass energy. It
remains to postulate the probability of formation of
a compound state, or "compound nucleon' (corre-
sponding to the probability of a ''time-like' inter-
mediate state as opposed to a ''space-like' interme-
diate state or peripheral process). This formation

probability was estimated in ref. 2) from comparison

of observed average multiplicities and observed
antinucleon production with the statistical predic-
tion. In ref. 3) the experimental data for large-
angle pion nucleon scattering is also compared with
the statistical model *. From these sources, a for-

mation probability equal to 1/E, ,, (in GeV) appears

to be a reasonable choice. Therefore the overall
prediction of the statistical model is that the ratio
of "compound-elastic' scattering to the total cross
section is given by

* The data included in ref. 3) are superceded by final ex-

perimental results 4) corresponding to lower cross
sections,
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Fig. 1. The data of ref. 1), do/dQ (cm2/sr) plotted versus
E. m., together with the prediction of the statis-
tical model (solid curve) given by do/di =
(3 X 10-26/2m E; 1y ~1 exp(-3.27 (Eg . -1.88)]
The figures in parentheses beside the 'dafa points
are the corresponding c.m. scattering angles.
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\ -1 gular momentum information in the statistical
=L -3.217 - 1. . .
(op/og Ee.m. exp[-3 (EC- m. 1.88)] , model are necessary in order to make a more sig-

where (op} and og do not include diffraction (1)
elastic scattering. We will take og = 3 X 10-26 cm?2
independent of energy.

In fig. 1 we plot the quantity d(og)/dQ where

d(op./dQ = (3 X 10-26/21)((og )/ 0g) .

We also plot the experimental data from ref. 1) for
comparison. It should be recalled that the statisti-
cal model does not predict or even address the
question of the angular distribution of products. As
may be seen from the figure, the agreement with
the statistical prediction is surprisingly good, par-
ticularly if we consider the large angle points where
8¢ m. ~ 500. Probably a more sophisticated evalu-
ation of the sticking probability and inclusion of an-

nificant comparison. Perhaps the strongest state-
ment that can be made is that the statistical pre-
diction is as satisfactory an explanation as any
other alternative at this time.

Note added in proof: G.Cocconi has independent-
ly reached similar conclusions (private communi-
cation).
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An experiment on elastic scattering, using the
spark chamber technique, has been carried out at
the CERN proton synchrotron. In this paper results
are given for 7--p and p-p elastic scattering at in-
cident momenta of 8.5, 12.4 and 18.4 GeV/c¢, and
for 7t-p at 8.5 and 12.4 GeV/c. For these three in-
cident momenta, the measurements cover a range
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of values for the square of the four-momentum
transfer |¢|between 0.12-1.15, 0.12 - 2.36 and
0.18 - 4.86 (GeV/c)2. The limits on |¢| were de-
termined by the geometry, which covered all an-
gles between 1.250 and 7.450, and by the limited
range of the recoil proton in the hydrogen target.
Only measurements for |¢| values smaller than
1.6 (GeV/c)2 are reported in this paper.

Besides the intrinsic importance of obtaining
data on the fundamental 7-p and p-p processes,
the interest in these phenomena was enhanced by
the theoretical predictions of Regge pole theory 1),
In the limit of high energies and small momentum
transfers, the Pomeranchuk trajectory (vacuum
trajectory) was expected to dominate. The elastic
scattering of any two elementary particles was



