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ABSTOACT

We propose an investigation of diffractive processes
in K+p interactions at 150 GeV/c. For this purpose we re-
quire a samnle of 100N0 K+p interactions in the FNAL 30"
bubhle chamber using the Proportional Yire Hybrid System
(PWHS).



INTRODUCTION

As a continuation of the systematic study of K'p interactions
vhich has been performed by our qroup during many years, we propose an
exposure of the FMAL 30" bubble chambher Proportional “ire Hybrid System
to an enriched k¥ beam at a momentum close to 150 GeV/c(l). The number of
pictures required depends on the percentage of K¥ in the heam and should
be choosen to provide about 110000 K+p intaractions, corresponding to a
statistics of ~ 0.5 event/uh{(?),

A determination of topoloqical cross sections and related
quantities may be obtained from raw scanning data. Furthermore several
interesting features of the proposed experiment have been described in
another proposa1(3). He would like to insist here on some special aspects
of the diffractive processes which in a first stage will be our main
subject of interest in this experiment. Me expect indeed diffractive
events to be dominant among 4C fits and to account for a sizable fraction
of the inclusive reactions

kK*p » p X (1)

and Ko » k*x (2)

With our present knowledge of K+p interactions at 32 GeV/c(dl

- the highest momentum available outside FNAL - we feel that even a
small sample of K+p events in an entirely new enerqy region will contri-
bute sianificantly to our understanding of the diffractive interaction
mechanism. Furthermore, since the total K+p cross section starts to
rise around 25 GeV/c, we may exnect that some features already observed
at Serpukhov enerqies will appear more clearly at 150 GeV/c whére the
distinction between diffractive and non-difractive events is much
easier.



FOUR~CNOMSTRAINT REACTIONS

4-C fits to inelastic reactions are exnected only in the
lowest topologies, namely 4 and 6 prongs. Mith the requested statistics
we expect to obtain a significant number of fits to the following
reactions:

k*tp » ktprta” (3)
vtp > K+pK+K" ()
kto » k*p(2eNy(20T) 0 (5)
k*n > kto kteteTe” (6)

a) The enerqy dependence of reaction (3) has been found to follow a
p~?71 Jaw for incident momenta between 5 and 16 GeV/c(S). However
the cross section at 32 GeV/c(S) is siqnificantly higher than the
extrapolated value (630 + 40 ub instead of ~480 ub). This hehaviour
is clearly due to the fact that the rnaction is entire1y dominated
by diffractive processes at 32 GeV/c while at lower eneraies com-
neting mechanisms contribute, At 150 ReVY/c we may thus expect a
cross section of the order of 500 ub, much closer to the value ob-
tained at 32 GeV/c than to the value extrapolated from the 5-164
GeV/c data (~140 ub)(fiq.l).

At 32 GeV/c it can be seen on the scatter plot of ™(Kwn)vs.M(pwn)
that respectively ~ 650 % and ~ 35 %4 of the events of this reaction
corresnond to the beam and the taraet fragmentation (fiq.2). The
events corresoonding to the beam fragmentation may be mostly assianed
to the channels

k*p + po (v 73) (7)

and k*p + pL (~1/3) (8)

We exnect similar proportions to hold at 150 GeV/c. A determination
of the cross sections of these various channels will -~ertainly contri-
bute to a better understanding of their nature.

b) Reaction (4) is dominated by the production of a lTow mass KKK system
and its cross section is almost constant from & to 32 GeV/c(7)
(~35 ub). If this behaviour persists up to 150 GeVY/c the number of
events 1s expected to be small but would enable us to determine the
total cross section with an accuracy of ~ 25 %,




c) The cross section of reaction (5) decreases from A250 uh at 8,25
GeV/c to (1A0 + 20) ub at 32 GeV/c. Assumina a nower law decrease the
total cross section should be of the order of 100 uh at 150 GeV/c,
It is however likely that a change irn the eneray dependence-similar
to the one observed in reaction (3) - will occur arnd that the cross
section will fall somewhere bhetween 109 and 16¢ ub, The sample will
contain some single diffraction (i.e. fragmentation of the beam or
the target into 5 particles) as well as double diffraction. A com-
parison between the number of douhle Aiffractive and simple diffrac-
tive events in reactions (3)(4)(5) will provide a simnle test of
factorization.

d)Very 1ittle is known about reaction (5) which has pnractically never
heen analyzed at lower enerqies. Preliminary data at 32 GeV/c
suagest that its cross section could bhe as high as 50 ub (i.e.>1/4
of that of reaction (5)). At 150 feV/c we may hone tn obtain an
astimate of the total cross section of this reaction if the kine-
matical ambiquities with reaction (5) are not to severe or if the
final state kaons can be unambiauously identified hy the PWHS,

INCLUSIVE REACTINNS

a) Reaction (1) is quite suitahle for a hubble chambher exneriment since
most of the final state protons are easily identified by their bubble
density. At 32 GeV/c about one inelastic event out of three contains
a Tow momentum nrotan(g)(P<1.2 GeV/c). These protons are found almost
exclusively in the lowest topnlingies (i.e. 2-4-h nronas).

For 2 and 4-pronq events the distribution of the missing mass to the
proton shows a clear enhancement near its lower edqe corresnonding
to the fragmentation of the beam particle {fig.3). The size of this
enhancement (~ 1 mh at 32 GeY/c), its nosition and the topologies

in which it occurs will be compared with the existina data at lower
energies and with those obtained in similar reactions induced bv
different beam particles. The results may be easily obtained since
only the position of the vertex and the momentum and the emission
angles of the proton are needed.
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b) On the other hand reaction (2) is not analysahle in a bare buhble
chamber experiment since the fast forward kaons cannot be nroperly
identified. PRecent results of a counter experiment at 10 and 14 feV/c
have shown that the momentum transfer distribution stronqly denends on
the missing mass recoiling against the kaon. The slone is much higher
than for elastic scatterinag when the missing mass is near its minimum
value, falls to 3-4 GeV“g for My % 1.8 GeV and remains constant for
higher values of the missing mass. This phenomenon is practically
independ nt of the incident enerqy hetween 10 and 14 GeV but it
should be checked over a much broader range.

(

BEAM AND CHAMBER REQUIREMENTS

To obtain the physical results presented in the previous
sections an unambiquous identification of the incident kaons is required.
The total number of incoming tracks should not exceed 5 ner nicture to
avoid difficulties at the scanning and measurement staces. The momentum
of the fast outaoing particles should be measured by external detectors
with an accuracy of a few nercent to obtain meaninaful 4C fits and to
reduce the kinematical ambiquities to an acceptable level.

Identification of the fast outgoning kaons is obviously needed
for the analysis of reaction (2). If not available it will still he
possible - and meaningful - to analyze all the other reactions, knowina
that at least a fraction of the outqoing kaons will bhe jdentified by
the kinematical constraints.

EXPERIMENTAL ENUIPMEMT AND MANPOWEP

The aroup submitting this prnposal has a long experience in
bubble chamber physics and, more specifically, in the analysis of K*p
interactions. The analysis of a 32 GeV/c expveriment with a statistics
of ~10 events/ub is presently underway. Our automatic measuring device
(SYWEEPNIK) will be fully available for the proposed experiment and the
requested samnle could be completely measured in ~ 6 months. The
Takoratory is linked to a CNC660N and the physicists involved in the
experiment are familiar with the CERN aeometry and kinematics nronqrams.
They are ready to collaborate with any other grour interested in the same
experiment.
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FIGURE CAPTIQONS

Fig.1. Variation of the total crnss sectien of the reaction
K+p -+ K+pn+w- vs. the incident momentum. The data
noints are taken from ref.5-6,

Fig.2. Scatter diaaram "(Kyw)vs.M(Prn) for the reaction
kK*p > kT netrT at 22 rev/ic (from ref.f)

Fiq.3. Missing mass squared to the proton for the reaction
k*p > nX at 22 feY/c. Nnly events with P 4n(Proton)
<1.? GeV/c are included (from ref.P.)
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