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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California. ’
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It is well known that the reaction K p = K (890) + A (1238) 1is
dominated by one pion exchange as modified by absorption effects. The present
note represents an attempt to test the extent to which the entire reaction
+ + -+t . . .
Kp— KnA (1238) can be understood in this fashion. We find that we
need at least three and possibly four distinct effects to interpret our experi-

mental results. These are:

1. K*(890) + Af+, where the K*(890) exhibits the well-known p-wave Knx scat-
tering features with some s-wave interferences.

2. K*(lh20) + cf*, where the K*(lMQO) shows the features corresponding to
d-wave Kn scattering and thus JP = 2+.

3. A n-Af+(1238) enhancement in the mass region 1400 to 1700 MeV. This is
associated with low four momentum transfer squared, A?(K+), to the K+
and may correspond to the diffraction dissociation of the proton into
some of the many N*'s known in this mass region--a phenomenon which 1s
well known from other reactions. This channel has an important bearing
on the other three in that, 1f interpreted as Kn scattering, the events
occur strongly peaked in the forward direction in cos & and hence intro-
duce an additional asymmetry in cos @ as well as an anisotropy in ﬁ, the
Treiman-Yang angle.

b. The most vital question--and also the most difficult to answer--is: 1is

+
there any evidence for a O Kn resonance? There is clear evidence for
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strong asymmetry in the Kn scattering angle a (in the K+n_ c.m. system).
(See Fig. 9.) This asymmetry drops to a minimum in the mass region

~ 1100 MeV and rises sharply again beyond this mass. If all the data
could be ascribed to Kn scattering this effect could be due to an s-wave
Kn state, as for example the 1080 enhancement indicated by the CERN group
at the 1966 Berkeley Meeting. The difficulty with this interpretation
lies in the presence of the nA enhancement effect which gives rise to a
strong asymmetry in the high mass region, but as can be judged from the
Dalitz plots in Fig. 2 still persists in the region of the two K*'s.

What is more, this effect persists even after a A?(Kn) < 045 (BeV/b)e

cutoff as Fig. 3 shows. We are thus faced with the dilemma: which

effect causes the asymmetry, or even whether the two represent alternative

descriptions of the same physical phenomenon. The latter point of view is
currently expressed in terms of the Multiperipheral Model. A partial answer

which favors the Kx s-wave interpretation is given by the following points.

a) The reaction K+p = Kon0£f+ glves no noéf+ enhancement (Fig. 5);
however, an asymmetry in cos a is present (Fig. 9).

b) There is an indication of a shoulder in the K+n- mass distribution
above the K*(890) which becomes more apparent when the n-éf+ enhance-
ment 1s removed, or cut for cos @ < 0.8 is taken (see Fig. 10).

c) A stu@y of the A?(K+) distribution as a function of M(K+n-) as in
Fig. 4 shows the feature that whenever M(K+n-) hits a resonance the
A?(K+) distribution exhibits a second bump. This is the consequence
of backward decay in the resonance region. Such a second bump is
clearly visible for K*(890), K*(lMEO), but what is possibly relevant

+ -
here, also for M(K n ) = 1100 MeV (sce Fig. 4).
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This work is based on two exposures in the BNL 80-inch hydrogen bubble
chamber at 4.6 GeV/c and 9 GeV/c as described earlier. All measurements were
performed with the LRL Flying Spot Digitizer. At 4.6 GeV/c of the L-prong
events measured 2051 events gave the Ue fit corresponding to K+p = K+n-n+p.

The corresponding results at 9 GeV/c are 2947 events which gave the hc fit.

*This work was supported by the U. S. Atomic Energy Commission.

TPresent address: ©SLAC, Stanford, California.
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