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The present report concerns three experi-
ments of K* and K- mesons performed at
CERN in the Saclay 80 cm hydrogen bubble
chamber.

I. The first experiment is a study of elastic
scattering

K*+p—K"+p

in a collaboration between Brussels, CERN
and Stockholm. Preliminary results are pre-
sented below.

The angular distribution of the elastic scat-
tering shows a dominant diffraction peak
(Fig. 1). The angular distribution is fitted by
an exponential, which corresponds to an opti-
cal model with black disc. The slope of the
exponential is directly related to the disc
radius.

The slope of the diffraction pattern is given
as a function of K* momentum on Fig. 2.
Our results are shown together with those
obtained by other groups [1, 2]. A shrin-
king of the diffraction peak is observed, which
is related to the increase of the inelastic cross
section, while the total cross section remains
constant.

II. The second experiment is a study of
reaction

K'+p—K*+p—K'+n*+p

by the CERN group.

Results are already published at 3 GeV/c
[3, 4] Preliminary results are now presented
for 3.5 and 5 GeV/c. The study of the
Dalitz plot (Figs. 3, 4 and b5) shows that
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the reaction K* + p — K° - p +a* proceeds
through 3 channels

K +p— K*+p (1)
> K0 - 7",
K*4p— K+ N* (2)

s p+at
Non-resonant. (3)

The results on reaction (1) are presented here.
The A-distribution shows a sharp peaking
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Fig. 1. The angular distribution for K*p elastic

scattering at 3.5 GeV/c. The distributions ob-

tained at 3 and 5 GeV/c have a similar expo-
nential behaviour.

characteristic of peripheral processes [3. 4].
The reaction can thus be interpreted with the
following graph (Fig. 6) and the analysis can
be done with the assumption that the producti-
on mechanism is one-meson exchange.
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The study of the angular distribution of the
resonance decay gives information on the spin-
space density matrix of the K* and on the
exchanged particle.
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Fig. 2. The dependence of the slope of the elastic
difiraction peak on incident momentum. The point
at 2.0 GeV/c (Cook et al.) was wrongly plotted on the
slide shown at the Conference. The points between
(7—15) GeV, (Foley at al.), have been evaluated using
a quadratic fitting for the cross section, and over
a different range of ¢ values. If these latter points
are treated on the same basis as our data, all the K*p
scattering points fit a straight line y = ax 4 b where
b=3 (GeV/c)™ and a = 0.2 (GeV/c)™3.

If the axis of quantization is chosen along
the direction of the incident K* in the K* centre
of mass system, it is easily shown that:

— with pion exchange the K* amplitude
follows the spherical harmonic Y{. The polar
angular distribution is proportional to cos®8
and the corresponding azimuthal distribution
is flat. The @y, matrix element is equal to I.

— with vector meson exchange, the K* am-
plitude follows the spherical harmonics Y?
and Y;'. The polar angular distribution is
proportional to sin?0 and thé azimuthal di-
stribution is proportional to sin? ¢. Then Qq,,
is equal to 0 Thus, the value of gq,o gives
an estimate of the fraction of pion exchange
in our simple one-meson exchange model.

At 3.5 and 5 GeV/c the 6 and ¢ angular di-
stributions for the K* decay clearly show the
dependence on sin®6 and sin* ¢, indicating
predominant vector meson exchange, as was
already the case at 3 GeV/c [3, 4].

Table summarizes the results obtained at
three energies. It calls for the following com-
ments:

— as the energy increases the A? distribu-
tion shrinks and the parameter g,,, seems



K+ K_
GeV/e ! 3 ’ 3.5 | 5 3
Otot mb 2.140.3 2.240.3 1.04-0.2 1.4940.3
o(K* — Kon+) mb 0.840.1 0.840.1 0.330.1 0.7650.1
A2 (60% of events) (Gev/c)2 0.5 0.4 0.24 0.5
0.0 0.1140.05 0.214-0.08 0.234-0.12 | 0.1740.05
01,1 0.3430.04 0.18%0.08 0.4240.11 |  0.293-0.04
Re (01,0) —0.0573-0.04 —0.043-0 09 |  0.013-0.02

to increase, which in our simple one-meson
exchange model can be interpreted as an in-
crease of pion exchange.
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Fig. 3. Dalitz plot for the reaction K* -- p — K -
4wt 4 p at 3.5 GeV/c. The similar plots at 3 and

5 GeV/c show the same general behaviour.

However, Gottiried, Jackson and Svensson
[5, 6] have developed a model taking into ac-
count the competition of absorptive processes.
Using evidence from our elastic scattering
results, they limit the partial-wave expansion
of the propagator of the exchanged particle
to large impact parameters. By adjusting the
relative amounts of vector to pion exchange,
as well as the ratio of vector to tensor coupling
to Iit the observed differential cross section,
two solutions for the ¢ parameters were obtai-
ned. One of them was in good agreement with
the value of gy, averaged over all production
angles. This solution also predicted the varia-
tion of the o parameters as a function of A2
We have studied the A? dependence of g,
01,-1 and Re oy, at 3 GeV/c and have found
it to be in excellent agreement with the theore-
tical prediction given by the model [4].

[IT. The reaction

K-+p—K+a +p
was studied in a collaboration between Am-

sterdam, KEcole Polytechnique an Saclay [7].
For the reaction

K‘+p->f?*‘+p

— =Ko

the émalysis was similar to that at CERN
(moreover, a detailed moment analysis was

made on the decay of the K* and showed that

the K* can indeed be considered as a particle
of spin 1, decaying freely). The results are
given in Table.

[t is seen that the spin-space matrix elements
are in excellent agreement with the results
for K*. The A® distribution is exactly the same
as for the K*. The results also show the A®
dependence of @g,o and g4,-1, predicted by the
Gottlried, Jackson and Svensson-model.

The K~ vertex is the exact charge conjugate
of the K* vertex. But the competitive absorp-
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Fig. 4. The distribution of the (K°a™) effective mass squared,

at 3.5 GeV/c. The K*' resonance is clearly seen.
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tion processes are probably different in the

Fig. 5. The distribution of the (pn™) effective mass squared, at 3.5 GeV/c. The N*** resonance is
clearly seeen.

4. Ferro-Luzzi M. et al. Sent for publi-

two cases, which makes the apparent equality
of the matrix elements more dilficult to under-

stand.
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