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" Abstract

We propose to take a more detailed look at w+p
collisions at an energy intermediate between AGS
energies and current high energies at FNAL. We would
initially concentrate on‘the quasi?elastié diffraction
processes to understand their energy dependence by
comparison to the data at 150 GeV/c (FNAL experiments
El154- and E299). The exposure is for the pure beam

equivalent of 100k pictures.
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I Physics

Leading particle effects have long been reported in cosmic

ray literature and have been observed in pp collisions at ISR and
NAL. Recently(l), we(z) have demonstrated the ability of the
hybrid 30 in. bubble (BC) and proportional wire chambers (PWC) to
isolate fast leading particles, and have measured the overall leading
cross—sections.for T p collisions at 150 GeV/c.

These leading particle effects are associated with the
diffraction contribution to mﬁlti—particle collisions and we wish
to exploit the 4n geomefry of the bubble chamber and good momentum
resolution of the chambers to investigate the details of the diffrac-
tion mechanism. In particular, we propose to study ﬂ+p leading
particle collisions and investigate whether their energy dependence
is constant as expected for diffraction processes., Ih addition,
-comparison among several types of collision will be necessary to
understand some features of diffraction, e.g. factorization of
amplitudes and dependence on guark content. We will make compari-
-sons to the published pp and 7 p daté. We expect that by the time
our gtudy is completed further comparisons to detailed data from ﬂ+p
collisions at 150 GevV/c (E-299) will be possible.

We expect to examine the following features of leading
particle interactions especially concentrating on their energy and
beam particle dependences:

(a) leading‘particle cross-—-sections

(b) associated multiplicity



(c) Comparative ﬂ+, 7  and p inclusive distéibutions.
Correlation among particles, i.e. invariant maéses, azimuthal
angles, longitudinal and transverse momentum distributions.
We expect to look for resonances and sub-clustering effects.

(d) Exclusive final stétes determined by 4C fits
(e) u° production using conversions in the bubble chamber or
in a lead glass hodoscope which we plan to help make available.
(£f) strange particle production
Past experiments in the AGS energy range have studied diffractive

multibody processes in exclusiye channels such as p + pwm, 7w + 37,

Y + p etc. At high energy, we have available an inclusive outline

of diffractive processes, namely interactions producing a leading

particle, either projectile or target-like. In th@sé reactions

the system recoiling against the leading particle forms a well

defined cluster who§e properties it would be of interest to compare

to those of the clusters éxpected to occur in multi-peripheral colli-
sions. This experiment will be able to do this for W+p collisions
and, will be compared to experiments with other beams and at other
energies.

Experiment E154 (7 p collisions at 150 GeV/c) has established

the leading particle cross~sections.l Some preliminary results3

have established that K, A, and A production in leading particle

collisions are in the approximate ratios 1/2, 1, 1 compared to

all collisions. Continuing work should estabiish ratios for n°

production, and should establish other properties of the diffraction

dissociation of the t'arget.3 We wish to extend these studies to an

energy intermediate between the AGS and NAL ranges, and to another

beam particle.



II Feasibility

{(a) Resolution

Fig. 1 shows inclusive distributions in the Feynman-x variable
for n p collisions at 150 GeV/c resulting in low multiplicity
events. Leading particle peaks for u and p near x = +1 and =1
respectively can be seen,.most prominently in the 2 and 4 prongs.
The resolution on leading m is sufficient to separate events with
a leading 7 by making a cut in the Feynman x variable gi?ing‘a good
signal to background ratio. The resolution for leading protons
is better and separation easier.

These results are for 150 GeV/c 7 p collisions. The resolution
on momentum measurement of fast tracks is proportional to momentum
so should be better by a factor of 2 for the 75 GeV/c collisions
proposed here; the extraction of leading particle eveﬁts should
‘be cleaner.

The acceptance of the proportional planes in the overall c.m.
frame of reference will be less at 75 GeV/c compared to that at
150 GeV/c. This will reduce the number of tracks which have an
improved momentum measurement but not enough to affect the

' . +
measurement of leading 7 .

{b) Event Yield

Pictures should be taken with an average of 5 entering beam
. . + . :
particles per picture. At an assumed 7 /p ratio of 1:1 (Fermilab

report FN259) to obtain 100K of pure beam equivalent pictures



would reguire 200K of pictures. This would give approximately
1200 events each of leading W+ and p among ﬂ+p collisions, roughly
15~20% of all ﬂ+p collisions. These could be located in the film
using scan lists generated from ¢ tag information on the nature of
the beam particle and from the existence of a fast forward track

in the downstream PWC.

(d) Manpower Considerations etc:

The main burden of the experiment lies in scanner timé. all
events in the film could be processed by 8 scanners in 1 year; with
selection obtained from PWC upstream and downstream information,
this could be reduced by roughly a factor of 5. This scan ioad is

easily within the power of this collaboration.
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Figure 1:

7~ meson and proton x distribution. a) - c) give the m meson data
while d} - f) give the proton data. The shaded areas are thbser
Atracks for which the downstream PWC equipment determined the
momentum.

a) Two prong m sample. The insert is the inelastic

sample,

-b) Four prong m data

c) Six prong 7 data

d) Two prong proton sample. The insert is the inelastic

sample.
e) Four prong proton sample

f) Six prong proton sample
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