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ARST~I\CT 

~e propose an investiqation of diffrActive processes 

in K+p interactions at 150 GeV/c. For this purpose we re­

quire a samole of 100no K+p interactions in the F~nl 30" 

bubhle chamber usinq the Proportional ~ire Hybrid Syste~ 
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INTRODUCTION 

As a continuation of the systematic $tu~y of K+p interactions 
which has been performed by our group during many years, we propose an 
exposure of the FHAl 30u bubble chamber Prop~rtional wire Hybrid ~ystem 
to an enriched K+ beam at a momentum close to 150 ~ev/c(I). Thp. number of 
pictures required depends on the percentage of K+ in tne beam an~ should 
be choosen to provi~e about 10000 K+p int4ractions, correspondin~ to a 
stAtistics of ~ 0.5 event/pb(2). 

A determination of topoloqical cross sections and related 
quantities may be obtained from raw scanninq data. Furthermore several 
interest1nq features of the proposed exp~r1men~ have been described in 
another proposal(3). Ne would like to insist here on some special aspects 
of the d1ffractive Drocesses which in a first sta~e will be our main 
subject of intepolt in this experiment. ~e expect in~eed dif'ractive 
events to be dominant among 4C fits and to account for a sizable fraction 
of the inclusive reactions 

+K P + P X (1) 

and (2) 

With our present knowledge of K+p interactions at 32 GeV/c(4) 
- the highest momentum available outside F~~l - we feel that even a 
small sample of K+p events in an entirely new energy region will contri­
bute significantly to our underst~ndin~ of the diffractive interaction 
mechanism. Furthermore, since the total ~+p cross section starts to 
rise around 25 GeV/c, we may exoect that some featurps already observed 
at Serpukhov e~erQies will appear more clearly at 150 r,eV/c ~here the 
distinction between ~iffractive and non-di~fractive events is muc~ 
easier. 
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FOUR-COMSTRAINT REACTIO~S 

4-C fits to inelastic reactions arA ex~ected only i~ the 
lowest topo10qies. naffle1y 4 and 6 oron~s. With the reQuesterl statistics 
we expect to obtain a significant number of fits to the fo11owin~ 
reactions: 

+ 	 + ­K+p .. K p'll' 'II' 	 (3) 

" .~K+p .. K+pK+K- (4 ) 


+ + ­K+o .. K p{2'11' )(2'11' ) (5) 

+ + + - ­K !'l .. K+p K 'II' I( 'II' (6) 

a) The enerqy ~ependencp. of !!!ction (~) has been foun~ t0 f011ow a 
5p-O.71 law for incident momenta between 5 and 16 GeV/c('. However 

the cross section at 32 GeV/c(n) is siqnificant1y hiqher t~an the 
extrapolated value (630 ± 40 pb instead of ~480 ph). This hehaviour 
is clearly due to the fact that the rn~ction is entirely ~ominated 
by diffractivQ processes at 32 GeV/c while at lower ener~ies com­
petinq mechanisms contribute. At 150 ~eV/c we may thus expect a 
cross section of the order of 500 ~b. much closer to the value ob­
tained at 32 ReV/c than to the value extrapolated from the 5-1~ 
GeV/c data (~140 ~b)(fiq.l). 

At 	 32 GeV/c it can be seen on the scatter plot of ~(K'II''II')vs.M(n'll''II') 

that respectively ~ 50 % and ~ 35 % of the events of this reaction 
corresoond to the beam and the tar~et fragmentation (fiq.2). The 
events corresoontiinq to the beam fraqrnentation may be mostly assianed 
to 	the channels 

K+p .. pQ (~Y3) (7) 

+anrt K p .. pL (~1/3) (8) 

We eXDect similar proportions to hold at 150 GeVlc. A determination 
of the cross sections of these various channels will ~ertainly contri ­
bute to a better understand1nq of their nature. 

b) 	 Reaction (4) is dominated by the production of a low mass KKK system 
and its cross section is almost constant from P to 32 GeV /c(7) 
(~35 vb). If this behaviour persists UP to 150 r,eV/c the nu~ber of 
events is expected to be small but would enable us to determine the 
total cross section with an accuracy of ~ 25 %. 
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c) 	The cross section of reaction (5) decreases froM ~25n pb at A.25 
GeVlc to (160 ± 20) pb at 32 GeV/c. AssuminQ a nOWAr law decrease the 
total cross section should be of the order of lnO ph at 150 Rev/c. 
It is however likely that a change in the enerny depenrlence-similar 
to the one observed in reaction (3) - will occur and that the cross 
section will fall somewhere hetween lOry and 16r pb. The sample will 
contain some sinqle diffraction (i.e. fragmentation of the beam or 
the target into 5 particles) as well as double diffraction. A com­
parison hetween the number of ~ouble ~iffractive ann simple diffrac~ 
tive events 1n reactions (3)(4)(5) will provirie a simnle test of 
factorization. 

d)Very little is known about reaction (5) which has oractically never 
been analyzed at lower enerqies. Preliminary ~ata at 32 Gevlc 
suogest that its cross section could o~ as hiQr ~s 50 pb (i.e.>1/4 
of that of reaction (5)). At 15" ~ev/c we may hone to obtain an 
estimate of th~ total cross section of this reaction if the kine­
~atical am.hiquities with reaction (5) are not to severe or if the 
final state kaons can he unambiQuously identifie~ hy the P~HS. 

INCLUSIVE REACTI"~S 

a) 	Reaction (1) is quite suitahle for a bijbble chamoer experiment since 
most of the final state protons are easily identified by their bubble 
density. At 32 GeV/e about one inelastic event out of three contains 
a low mo~entum oroton(8)(p<1.2 GeV/c). These protons are found almost 
exclusively in the lowest topoloQies (i.e. 2-4-~ nronas). 

For 2 and 4-pron9 events the ~istribution of the ~issinq m~ss to the 
proton shows a clear enhancement near its lower edqe corresnnnding 
to the fraqmentation of the beam particle (fiq.3). The size of this 
enhancement (~ 1 mb at 32 GeV/c), its Dosition anrl the topologies 
in whic~ it occurs will be compared with the existina data at lower 
energies and with those obtained in similar reactions inducerl bv 

different beam particles. Th~ results may be ~asilv ohtained since 
only the position of the vertex and the momentum and th~ emission 
anqles of the proton are needed. 
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h) 	 On the other hand reaction (2) is not analysahle in a bare buhble 
chamber experiment since the fast for~~rd kaons cannot be nroperly 
irlentified. Recent results of a cnlJnter eXDeri~pnt at 10 and 14 SeV/c(1 
have shown t~at the momentum tr~fer rlistribution stronqly ctenenrls on 
the ~issinq mass recoilinq against the kaon. The sloop is much' higher 
than for elastic scatterin~ '~hen the missing mass is near its minimum 

.? ~value, falls to 3-4 GeY for ~x ~ 1.8 GeY an~ remains constant forc. 

higher values of t~e missinQ mass. This pheno~enon is practically 
independ nt of the incident energy h~tween 10 and 14 Ge v but it 
should be checked over a much broader ranqe. 

BEAM AND CH~~BER REQUIRE~ENTS 

To obtain the physical results presented in the previous 
sections an unambiQuous identification of the incident kaons is required. 
The total number of incomin~ tracks shnul~ not eXCp.e1 5 per Dicture to 
avoid difficulties at the scanninq an1 measurement sta~es. The momentum 
of the fast outqoinq particles should be measured by external detectors 
with an accuracy of a few Dercent to obtain meaninoful 4C fits and to 
reduce the kinematical ambiguities to an acceptable level. 

Identification of the fast outqoinq kaons is obviously neede~ 
for the analysis of reaction (2). If not available it will st.ill be 
possible - and meaningful - to analyze all the other reactions, knowino 
that at least a fraction of the outqoin~ kaons will he identified by 
the kinematical constraints. 

EXPERIMENTAL E~UIPMENT AND ~AMpnYEn 

The qroup submittin~ this proposal has a long experience in 
bubble chamber physics and, more specifically, in the analysis of K+D 
interactions. The analysiS of a 32 GeV/c experiment with a statistics 
of ~10 events/pb is presently underway. Our automatic measurinq device 
(SWEEPNIK) will be fully available for the proposed eXDeriment an~ the 
requested samole could be completely measured in ~ 6 ~o~ths. The 
laboratory is link~d to a CnC660Q and the physicists involved in the 
experiment are familiar with the CERN geo~etry and kinematics nrnqrams. 
They are r~a~y tn collaborate with any other grour intereste~ in the same 
eXDeriment. 
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FIGURE CAPTIO~S 

Fi9.1. Variation of the total cross secti~n of the r~action 
+ + +­K P + K pw w vs. the inci1ent momp.ntum. The ~ata 

points are taken from ref.~-6. 

Fig.~. Scatter dianram M{Kww)vs.~{Pww} for the reaction 
+ + +­K P + K pw w at 32 ~ev/c (from rpf.6) 

FiQ.3. Missing mass squared to the proton for the rea~tion 
+K p + oX at 32 ~eV/c. nnly events with Plah(nroton) 

<I.? Geu/c are includpd (from ref.P.) 
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Fig. 3 


