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FIG. 2. Variation of cross section with c.m. angle
of the neutron compared with the prediction from Sel-
leri' s equation. (a) shows the distribution for ~cose)- 0.8; {b) shows the distribution for all angles, folded
about 90'.

FIG. 3. Scattering angle of the virtual pion in the
s+-p o.m. system. {a}Events outside (3/2, 3/2}
resonant peak; (b) events in resonant peak.

Selleri's equation, thus giving the absolute dif-
ferential cross sections. The model gives a rea-
sonable fit to the data at small angles, although
the predicted differential cross section drops off
less rapidly than the observed distribution. At
large angles the theoretical cross sections are
about twice those observed experimentally. Thus,
the total cross section predicted was 23.4 mb,
compared with our experimentally determined
value of 16.06~ 0.44 mb for this reaction. How-
ever, events with large recoil angles involve
large momentum transfers, i.e. , collisions with
small impact parameters. Consequently, the con-

cept of real scattering of an intermediate virtual
pion is unlikely to be valid in such collisions.

An independent test of this concept might be giv-
en by considering the angular distribution of scat-
tering of the virtual pion. If these can be consid-
ered to behave as real pions the characteristic
(1+3cosso.) distribution, associated with n-p
scattering in the angular momentum state J= 3/2,
should be observed for those events for which the
total kinetic energy of the pion and proton in their
c.m. system, Qzp, is in the region of the (3/2, 3/2)
resonance. The direction and momentum of the
incident virtual pion were assumed to be given by
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the resultant of the laboratory momenta of the
final-state pion and proton. The angle, n, of the
final-state pion in the m-p center-of-mass system,
relative to this virtual pion direction, was calcu-
lated for each event. Of two possible rest frames
(incident proton and target proton) for each event,
that one was chosen in which the neutron retained
the higher momentum, so that the virtual pion
production was more probably associated with a
peripheral collision. Events were selected from
the resonant region with 120 Mev (Qsp(200 Mev.
An examination of the experimental m+-P scat-
tering data" showed that the mean angular dis-
tribution through this region is approximately
(1+2.5 cosa').

The results are shown in Fig. 3. Events in the
selected Q interval were approximately symmet-
ric about 90' (forward/backward = 254/227). The
folded distribution shows partial agreement with
a (1+2.5cos'n) distribution. Events with Q(120
Mev give isotropy within statistics, and for those
with Q ~ 200 Mev the distribution is peaked strong-
ly forward in qualitative agreement with m+-P scat-
tering above the resonance.

The shape of the neutron momentum distribu-
tion predicted by the one-pion exchange model is
in good agreement with experiment. The theoreti-
cal differential cross section is too high at large
neutron angles, so that the total cross section is
about 50% higher than that observed. At small
angles (small momentum transfers) the mean dif-
ferential cross section observed is in good agree-
ment with theory, but the cross section changes

more rapidly than the theory predicts.
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