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STUDY OF w AND ~ PRODUCTION IN K P INTERACTIONS 

AT 4.6 AND 9.0 GeV/c * 

G. Alexander, A. Firestone, C. Fu, G. Goldhaber, and A. Pignotti 

Department of Physics and Lawrence Radiation Laboratory 
University of California, Berkeley, California 

ABSTRACT 

We present results on the w and ~ production in + + 
K P -7 K ~ 

+ + / K P -7 K ~p interactions at incident momenta of 4.6 and 9.0 GeV c. 

and 

There 

is no statistically significant evidence for ~ or K~ resonance production. 

The 437 K+Wp events at 9 GeV/c are analyzed in terms of a multiperipheral 

Regge model on the entire Dalitz plot. The events have been assigned to 

the various peripheral diagrams on the basis of criteria in the four-momentum 

transfers. A satisfactory description of the data has be.en obtained on the 

basis of diagrams involving Pomeranchuk and meson exchanges. 
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I. INTRODUCTION 

In the pa$t, the Regge pole model, which has been relatively successful 

in describing high energy two- and quasi-two-body reactions, has been extended 

to multiparticle reactions.
l 

In particular, there have been some recent 

applications of the multiperipheral Regge pole model to three-body final state 

2-4 reactions. Because the Regge model was originally introduced as an asymptotic 

expansion, in these works the model was used to fit only the comparatively 

small fraction of events for which all two-particle subenergies were larger 

than some prescribed values. In the case of the reactions rrp ~ prrp, Berger5 

succeeded in extending the model down to threshold in the rrp subenergy, but 

was forced to perform a cut in the rrN mass to avoid the strong presence of 

the 6. resonance. Here we deal with the process 
+ + 

Kp ~ Kmp in which no 

strong resonances are observed, and we attempt a fit over the entire Dalitz 

plot with a double Regge model. A justification of this attempt may be found 

in the proposed extension of the Dolen~Horn-Schmid duality argument,6 according 

to which the multi-Regge formalism not only describes the asymptotic behavior 

of the production amplitude, but also its behavior at lower energies, in some 

average sense. If strong resonances are present, we cannot expect this average 

description to be a precise onej on the other hand, if no resonant effects 

are observed, it is tempting to try a detailed fit over the entire Dalitz 

plot. 

In the present work we have studied the production of m and cp mesons in 

+ / + K p interactions at 4.6 and 9.0 GeV c in the final state configurations K mp 

+ + and K cpp. We attempt to describe in detail only the more abundant K mp channel 

at 9 GeV/c in terms of the multiperipheral Regge pole model. 

• 
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In Sec. II we describe the experimental procedure and results. In Sec. 

III we summarize the multiperipheral formalism used in this work and in Sec. 

+ + / IV discuss its application to the K p ~ K mp data at 9 GeV c. 

II. EXPERIMENTAL 

The experiment was carried out with pictures taken in the 80-inch hydrogen 

bubble chamber at the Brookhaven National Laboratory alternating gradient 

+ synchrotron, exposed to an rf-separated K beam. Some 50 000 pictures were 

taken with an incident K+ beam momentum of 4.6 GeV/c and some 90 000 pictures 

with an incident momentum of 9 GeV/c. The four-prong events were measured 

with the LRL FSD and the remeasurements were carried out with a conventional 

digi tizingmachine. The events were then spat:U'ally reconstructed and kine-

mati cally fitted to the following possible final states: 

+ + + -
K P ~ K P11 rr 

+ + - 0 
~ K prr rr 11 

+ + + -
~ K nrr rr 11 

0++ -
~ K prr rr rr 

+ + -
~ K pK K 

For the 4.6-GeV/c events no difficulty was encountered in separating the 

various hypotheses by kinematical fit and ionization estimates. But at 9 

GeV/c some events remained ambiguous even after these steps were taken. 

These ambiguous events were treated in the following way: (a) Events yielding 

a good fit to a four-constraint hypothesis [reactions (1) or (5)] and also to 

a one-constraint hypothesis [reactions (2), (3) or (4)] were considered to 

belong to the four-constraint hypothesis. (b) The remaining ambiguous events 
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were assigned to the hypothesis with the lowest chi-squared. The second 

criterion might introduce some contamination in ,the final state of interest, 

+ + - 0 K pn n n , but this contamination is estimated to be small in the m mass region 

since the m is a narrow resonance which is strongly produced. The three-pion 

+ + - 0 / invariant mass distributions for the K pn n n final state at 4.6 and 9 GeV c 

are shown in Fig. 1. Strong m production is observed at both incident momenta 

in the mass re.gion 760 to 820 MeV. The 
+ - 0 

m"-7 nnn decay distribution has 

been investigated on the Dalitz plot and found to be in agreement with the 

distribution of a 1 meson decay plus the expected background. For comparison 

+ - 0 the same analysis has been repeated for adjacent n n n mass regions where the 

+ - 0 n n n decay distribution was found to be significantly different than in the 

m region. These results are shown in Fig. 2 in terms of the parameter A 

defined as 

where P± are the momenta of the two charged decay pions in the m rest frame 

and Q is the m mass minus the sum of the three pion masses. 7 The expected 

A distribution for the decay of a 1 meson into three pions is also shown 

in Fig. 2b. The events in the m mass region fit the di stribution well with 

background included and disagree with the distribution in the neighboring 

regions. * * No evidence for N (1236) or K (890) is observed in the events 

lying in the m mass region. 

+ -The invariant mass distributions of the two K K 

+ + +-

combinations in the 

reaction Kp"-7 KpKK are shown in Fig. 3 for both incident momenta. 

A clear production of 

1040 MeV. 

+ -
cp "-7 K K is observed in the mass region 1000 to 

.' 
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2 2 + 
In Figs. 4 and 5 the Dalitz plots, M (pm) vs M (K m), are shown for the 

188 K+mp events at 4.6 GeV/c and the 437 K+mp events at 9 GeV/c. The m mass 

+ - 0 
region is selected as 760 MeV < M(IT IT IT ) < 820 MeV. In Figs. 6 and 7 are 

+ + shown the invariant mass histograms M(K m), M(pm) and M(K p) at both momenta. 

+ 
There is no evidence for the production of any narrow resonances in the K m 

system. However,' as seen from the Dalitz plot of the 9-GeV/c data (Fig. 4), 

the events tend to accumulate in the low M2(K+m) and M2(pm) regions. The 

+ production center-of-mass angular distributions for the K , P and ill are shown 

in Figs. 8 and 9 and their four-momentum transfers squared in Figs. 10 and 11. 

/ 
+ . In the 9-GeV c data a strong forward peak is observed for the K -mesons whlle 

the proton peak is strongly backward. This suggests a peripheral production 

mechanism. These peripheral features are also seen in the 4.6-GeV/c data 

but they are much less pronounced at this lower momentum. 

,In Fig. 12 the Dalitz plot M2(~) vs M2(K+~) is shown for the 48 K~p 

events at 9 GeV/ c. As in the case of the illJJp events no obvious resonance 

production is seen in the K~ system, although a general accumulation of events 

is seen in the low K~ mass region. At 4.6 GeV/c only 21 events fitted the 

hypothesis + 
K P ---7 K~p. 

The clear peripheral nature of the K+mp data at 9 GeV/c and the absence 

of any noticeable resonance production strongly puggest the application of 

the multiperipheral Regge model. Because the higher energy data satisfy the 

criteria for the validity of this model better, we have attempted the analysis 

first on the 9-GeV/c data, and only these results are presented here. The 

c11'l-'li,'ability of the mO(lel at 1.~.6 GeV/c is discussed in Sec. V. 
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III. THE DOUBLE- REGGE MODEL 

We start the double-Regge analysis of the processes 
+ + 

Kp ~ Kwp by 

drawing six diagrams of the type of Fig. 13 which differ from each other by 

permutations of the three final state particles. Each diagram defines a 

complete set of variables: 

(p -
2 

t Pl) a 3 

(p -
2 

tb P2) 5 

(P3 
2 s = + P4) a 

(P4 + 
2 

sb - P5) 

(Pl x P
3

)· (P
2 

X P
5

) 
cos 5 = (6 ) 

Ipl X P31 ·1 P2 
X P5,1 

Here Pi denotes the three momentum of the particle labeled by i in the rest 

frame of particle 4. The contribution of each diagram to the amplitude is 

of the form2 

R (s ,t ) is an expression having the Regge asymptotic behavior and phase a a a 

R(s,t)1 'V a a a 
s~CXl 

t
a 

fixed a 

(8) 

,;here 0:
30 

ts a Regge t.rajectory with the quantum numbers defj_ned by the corre-

sponJing diagram, and s is 11 COllstant introduced for dimensional reasons. 
o 

Ive choose s = 1 GeV
2 

in the conventional way. The quantity (J is either 
o a 
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+1 or +i according to whether the signature of the trajectory is even or odd. 

Of course, this asymptotic behavior does not define R uniquely. The choice a 

of the optimum Regge representation for extrapolation to lower energies is 

still an unsettled question, and we use that of Eq. (8) in the present analysis. 

The real residue functions t3a (ta ) and t3b (tb ) are the same that appear in 

two-body Regge analysis and we choose for them the standard exponential 

parametrization 

a = constant 

which inhibits large values of the momentum transfer. It will be shown below 

that in one case we need a zero in an external residue at t "'" O. A similar 

introduction of zeros has been found necessary in some two-body processes. 8 

The final element in Eq. (8) is the internal residue t3I (ta,o,tb ). We 

expect this residue to decrease with increasingly negative values of t and 
a 

tb for two reasons: (1) when t is continued analytically to the mass squared 
a 

of a particle lying on the Regge trajectory, this residue becomes an external 

residue which decreases with increasing -t
b

; (2) the integral of 1t312 is 

bounded by unitarity.9 Thus we also assume that t3 is exponentially decreasing 

in -ta and -tb · The ° dependence of the internal residue is still unknown 

10 except in some particular models, and we will assume it to be negligible 

in the present analysis. Therefore we use the parametrization: 

( 10) 

hi2::.'e :\: is determined by normalizing to the number of events, and Y
a 

and Y b 

incorpo:c2. te the dependence on ta and tb due to both the internal and the 
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external vertices. For a(t) we choose straight lines with the following cri-

teria: if the trajectory is associated with a particle of mass m and spin J, 

we require a(m2
) == J and da/dt == 1/GeV

2
; for the Pomeranchuk trajectory 

we set a(o) = 1 and we take a small value for the slope (da/dt == 0.12). 

Thus if a(t) is written as a + a't o 
we use the values for a and a' as 

o 

given in Table I for the various possible exchanged trajectories. Note that 

when a is a linear function of t, the parameters Y , Yb and s in Eg. (10) a 0 

are not independent. Indeed, A depends only on the combinations 

and 

1 
- Y - a' en s 2 a . a 0 

It has been remarked by various authors that the contribution of different 

multi-Regge graphs obtained by permutation of the final particles do not over-

2 11 
lap, provided the momentum transfers are small and the subenergies are large. ' 

In our case, however, the problem of separating the different contributions 

is a more delicate one, because we do not perform cuts in the subenergies. 

The general approach is to include all six possible diagrams and divide the 

available phase space into six different parts, retaining only the dominant 

diagram in each region. After the events are fitted by separate contributions 

of the dominant amplitudes, and thus the parameters in the amplitudes are 

determined, the possibility of interferences among different diagrams should 

be considered. However the problem is a circular one, because prior to the 

determination of the parameters, the relative importance of two diagrams in 

a region may not be clear. The problem maybe solved by iteration and as 

a first approximation we adopt the following procedure: each diagram defines 

a ,lifferent pair of invariant momentum transfers ta and tb and it peaks at 

101,' value8 of Ita + tb I; thus we classify the events into six categories, 

,-~e~ending on ,·;hich of the six possible Ita + tb I combinations is minimum. 
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IV. APPLICATION TO THE K\oP DATA AT 9 Gev/c 

+ 
When the above classification is applied, the 437 K wp events fall into 

different categories in the amounts shown in Fig. 13b. Note that the two 

most populated categories do not involve baryon exchange, while the remaining 

four do. Because too few events fall into all but the first two categories, 

we attempt to fit only the latter. 

Although the events involving baryon exchange are easily separated from 

the two classes of events involving only meson and possibly Pomeranchuk 

exchange (I and II in Fig. l3b), there is still some overlap between these 

two classes. A plot of tKK vs tKw for these (184 + 112 =) 296 events (Fig. 

14) shows a concentration of events in the region where both tKK and tKw are 

small and close to each other. In view of this overlap we adopt the following 

iterative procedure: first we divide the'events into the two classes of 184 

and 112 events and try to fit each diagram separately ignoring the overlap 

in order to obtain initial values for the two residue parameters Y
a 

and Y
b 

[see Eq. (10)]. Then we consider all 296 events together and add the results 

of both diagrams, including the effects of interference terms. 

First we consider the 112 events associated with diagram II in Fig. 13b. 

Since strangeness exchange is involved in this case the number of possible 

exchange pairs is small. Four exchange pairs seem plausible: * K or K at 

the meson vertex together with P or pI (= f ) at the nucleon vertex. The 
o 

procedure in each case is to choose values of Y
a 

and Y
b 

[see Eq. (lO)],which 

for this diagram are YKwand Ypp,and to generate phase space events by Monte 

Carlo calculation on a compute~ and weight them by the modulus square of the 

matrix element given by Eq. (10). This calculational technique enables us 

to perform cuts on the theoretical distribution in any 'kinematical quantity 
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and to plot all kinematical quantities with ease. To calculate these distri-

butions from explicit analytical expressions or'by numerical methods tends 

to be more difficult in general. The same cut performed on the data, i.e., 

that It~ + t I be minimum is applied to the theoretical calculation. Using 
l\.ill pp 

the values of y~ and y which best reproduce the experimental distributions 
l\.ill pp 

in tKill and tpp we compare the theory with the distributions in the production 

+ center-of-mass angle of the lIinteriorll particle, here the K , in the three 

possible mass combinations, and on the Dalitz plot. There is one difficulty 

with this diagram before we can proceed, and that is that the experimental 

distribution in tKill peaks at 0.4 (GeV/c)2 and falls rapidly towards tKill = o. 

In order to reproduce this behavior we have to put a zero into the amplitude 

at t = O. Kill Similar zeros have been introduced into Regge residues in existing 

8 
analysis of two-body data. This is done by modifying Eq. (10) slightly so 

that the contribution to the amplitude from the residue function at the meson 

vertex has an extra factor of - t Kill • With this change in the amplitude the 

calculation was done according to Eq. (10) and the results are shown in Figs. 

15 through 18. Figure 15 shows the experimental distributions in tK and t , ill pp 

"lith the smooth curves showing the results of the best values of 'Kill = 1.0 

(GeV/c)-2, Ypp = 4.0 (GeV/c)-2 for the exchange pair (K, p) and 'Kill = 1.0 

(GeV/c)2" = 2.0 (GeV/c)2 for the exchange pair (K*(890),p I). We do not 
pp 

consider the exchange pair (K*, p) because of Morrison's selection rule. 12 

The exchange pair (K, pI) gives results intermediate between the two cases 

presented here. Note that to fit the data a larger value for Ypp is needed 

if there is a Pomeranchtik at the nucleon vertex than if there is a pI at the 

!ltk'leOll vertex. This is due to the smaller slope in t of the Pomeranchuk 

trajec1:.ory (see Table· r). Figure 16 shows the production center-of-mass 
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+ distribution of the "interior" particle, here the K , and again the smooth 

curves show the result of the calculations for the two exchange pairs. The 

(K*, pI) exchange gives a better fit than the (K, p) exchange. Figure 17 

shows the three mass distributions and we note that the (K, p) exchange pair 

is especially poor in the (K+p) mass distribution, while the (K*, pI) exchange 

pair fits all three mass distributions reasonably well. Figure 18 shows the 

Dalitz plot M2 (Kill) vs M2(Kp) for these events. A rough measure of the good-

ness of fit on the two-dimensional Dalitz plot is given by calculating the 

distribution in the quantity ~ == Rm, (sKJ sKP). The line ~ == 0 divides 

the Dalitz plot along a 450 line. The real events have 84 events with x 

negative and 27 with x positive or 24% with x positive. * The (K , pI) exchange 

pair predicts 23% positive, while the (K, p) exchange pair predicts only 7% 

positive. Thus we conclude that the (K*, pI) exchange pair fits the data 

,,7ith I tK + t I minimum best~ If we adopt the point of view of trying to ill pp . 

fi t the data using the least number of diagrams, then we can say that there does 

not appear to be any strong need for Pomeranchuk exchange for these events. 

We next consider the 184 events associated with diagram I of Fig. 13b. 

In this case there is neither strangeness exchange nor baryon exchange and 

so the number of plausible exchange pairs is larger. We consider only two 

cases: (1) (ill, p) and (2) (ill, pI). Note that in considering the (ill, pI) 

exchange pair, for example, there is a'priori no reason to put the ill at the 

meson vertex and the pI at the nucleon vertex; the reverse is just as plausible. 

In fact, both diagrams must be considered along with the interference term 

betl-7een them. In average the subenergy associated wi th Pomeranchuk exchange 

is larger than that with meson exchange, and therefore the diagrams with (p, ill) 

and (m, p) exchange pairs tend to populate different regions of the Dalitz 
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plot. The ratio of the two amplitudes was estimated by normalizing each ampli-

tude in the region of the Dalitz plot where it dominates l to the observed number 

of events in that region. This ratio is 

K
2

(CD,p) = 
K2(P ,CD) 

0·79, ( 11) 

where the KI s are defined in Eq. (10). On the other hand, since the CD and 

pI have similar trajectories, addition of the (pI, CD) exchange pair to the 

(CD, pI) exchange pair does not modify the results. Thus, for these 184 events 

we consider two cases. Case I involves (CD, p) and (p, CD) exchange pairs, 

and Case II involves (CD, pI) exchange. The results are shown in Figs. 19 

through 22. Figure 19 shows the experimental distributions in tKK and t , pp 

with the smooth curves referring to Cases I and II above. The best fit values 

of yls used are y = 
KK 

(GeV/c)-2 for Case II. 

for Case I and y = y = 0.0 
KK pp 

Figure 20 shows the production center-of-mass angular 

distribution for the I!interiorl! particle, here the CD meson. Neither exchange 

pair adequately explains the forward CD peak: this will be discussed in detail 

in the next section which deals with the combined (112 + 184) non-baryon-

exchange sample. Figure 21 shows the three mass distributions for these 

events and no discrimination between the two exchange pairs (CD, p) and (CD, pI) 

can be made. Figure 22 shows the Dalitz plot for these events. The distribu-

tion in the quantity x =&(ST'/S) CD I\.CD rup has been calculated and the agreement 

with the data has been found to be satisfactory. 

We next consider the combined sample of 296 events with either ItKK + t I pp 

or ItK + t I minimum. The calculation of the diagram with the K+ as the CD pp 

"interiorl! particle (112 events) and with (K*, pI) exchange pair using the 

best values of YKCD an"! Ypp shows that 45% of the intensity of this diagram 

, 

.. 
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is lost by the requirement that 1 tv", + t 1 < 1 tKK + t I. For the events 
1\,'" pp pp 

with the ill as the lIinteriorll particle and with the two diagrams with (ill, p) 

exchange pair the loss due to the cut ItKK + t 1 < ltv + t I pp l\.ill pp 
is 6%. The 

sharp forward peak in the angular distribution of the ill for the 184 events 

is due partially to. contamination from events which should have been classed 

with the 112 events with the K+ as the lIinteriorll particle, as discussed 

earlier. According to our stated procedure we now use the parameters deter-

mined for the separate fits to the 112 and 184 events to fit the 296-event 

combined sample. 

The amplitude for each diagram is given by Eq. (10), and the three diagrams 

vIe use are: (1) the ill is the lIinteriorll particle and the exchange pair is ill 

at the meson vertex and Pomeranchtik at the baryon vertex; (2) the ill is the 

lIinteriorll particle and the exchange pair is Pomeranchlik at the meson vertex 

and ill at the baryon vertex; and (3) the K+ meson is the lIinterior" particle 

and the exchange pair is K*(890) at the meson vertex and pI at the baryon 

vertex. The relative strengths of the three diagrams are determined by Eq. 

(11) and by the normalization 

JIAl + A212dcp 

J IA312dCP 

184 (12) == --
112 

to be less satisfactory. The results are shown in Figs. 23 through 26. 
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Figure 23 shows the three t-distributions tKJ(' t pp , and t Ku) Fig. 2it shows the 

three production center-of-mass angular distributions; Fig. 25 shows the three 

invariant mass distributions; and Fig. 26 shows the Dalitz plot. In all instances 

agreement between theory and experiment is good. We emphasize that the separate 

fits to the 112 and 184 event subsamples with It~1\ + t I and ItKJ( + t I 
l~~ pp pp 

minimum,respectivel~are not to be taken too seriously, due to the large overlap 

between these two diagrams. We have used them as an intermediate step to 

obtain approximate parameters and ratios for the various diagrams. We further 

emphasize that we have succeeded in fitting the entire Dalitz plot for the 

+ K (.l)p events with no cuts in the subenergies and a cut in the four-momentum 

transfers which essentially only eliminates baryon exchange. For summary of 

the parameters used in this fit, see Table II. 

v. DISCUSSION AND CONCLUSIONS 

In the present work we are primarily interested in studying the extent 

to which the multi-Regge model is able to successfully describe reaction 

processes. To this end we selected the reaction + + K P -7 K (.l)p at 9 GeV/c 

where no strong re sonances are observed, since the Regge model is not expected 

to reproduce resonance effects in detail. In addition, we show that in this 

case we do not need to introduce any cuts in the subenergies,and have the 

possibility of fitting the entire sample of events on the complete Dalitz 

plot. Our approach is thus consistent with previous analyses where low mass 

resonances were excluded by cuts on the Dalitz plot. 2- 5 Furthermore, we 

expect that the background events in the (.l) mass region ('" 35%) modify very 

~~:;:le) ~f at all, the characteristics of the various mass and angular cJistrj-
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+ - 0) the various mass and angular distributions for the neighboring M(n n n regions 

+ - 0 
820 < M(n n n ) < 940 MeV) are very similar 

to the corresponding ones in the (j) region apart from the expected difference 

in the ~ distributions. 

We adopted in this work the criterion of Ita + tb l = minimum for the 

classification of the events into the six double-Regge diagrams where we 

encountered difficulties due to the overlapping of the various double-Regge-

matrix-element contributions in the Dalitz plot. Previous analyses have 

adopted classification methods based on the hierarchy of the longitudinal 

momenta of the three final-state particles (PL1>PL2>PL3). We have also 

applied this last method to our data with the result that the total number 

of events assigned to the diagrams I and II of Fig. 16b remained essentially 

the same, but the internal division between these two diagrams wa:s somewhat 

different from the one obtained by the Ita + tb l minimum criterion. The 

longitudinal momentum criteria was found to suffer from the matrix elements 

overlapping problem as wel~and no obvious advantage has been found in using 

one or the other method in this experiment. 

In the double-Reggemodel analysis one can consider in principle all the 

six diagrams at the same time. This leads, however, to numerous possible 

variations of the exchange trajectories, residue functions and coupling 

constants. Consequently, to obtain a more meaningful analysis, we have 

restricted ourselves to the events assigned to the two most populated double-

Regge diagrams (diagrams I and II of-Fig. 13b). In this way we are able to 

deSCrlb(' successfully about 2/3 of the events with 1/3 of the possible diagrams. 

'nle:'e ie' no i'e:lsoll t.L' doubL that the remaining 1/3 of the data may equally well 

be fitted by the four diagrams III to VI of Fig. 13b. In addition, our fit 
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successfully describes the distributions in derived kinematical quantities 

such as the Treiman-Yang angles. At this point. it should be stressed that 

the choice of Regge trajectories used in this work is by no means the only 

possible one to fit the data. 

Due to the overlapping of the matrix elements) we expect some contamina-

tion in the fitted events from the diagrams that we have neglected (III to VI). 

Such a contamination is likely to be responsible for the broadening of the t-

distributions (see Fig. 23) and for this reason in the fitting of the residue 

parameters y we have neglected the tail of the t-distribution. 

No serious attempt has been made to apply the double-Regge model to the 

+ + / K P -7 K CDp data at 4.6 GeV c since it seemed to us to be less meaningful 

than at 9 GeV/c for the following reasons: 

a) The validity of the Regge model is expected to decrease at lower incident 

momenta. 

b) The problem of the overlapping of the various matrix elements is more severe 

at lower energies. 

c) The number of events is relatively small; i.e.) 188 at 4.6 GeV/c in comparison 

with 437 at 9 GeV/c. 

Finally) it is interesting to observe that ~ production in the reaction 

+ + 
K p -7 K ~p is smaller by a factor of O.26±O.05 than CD production in the 

+ + 
reaction K p -7 K CDp. Since the ~ and the CD are particle mixtures in the 

SU(3) classification it is of considerable interest to compare a double-Regge 

analysis of the ~ production with that of the CD production. Unfortunately 

the slClall number of ~ events even at the 9-GeV/c data prohibits any meaningful 

analysis at this time. 
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Table II. Summary of parameters. 

Criterion Events Y Ib a (0) ~(o) Fig. Nos. 
a a 

(a) ItK(J) + tppl minimum 112 1.0 2.0 0.2 0.44 18-21 

(b) ItKK + t I minimum 184 2.0 2.0 0·387 1.0 22-25 pp 

2.0 2.0 1.0 0·387 

(a) or (b) 296 1.0 2.0 0.2 0.44 26-29 

2.0 2.0 0·387 1.0 

2.0 2.0 1.0 0·387 
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Fig. 26. (a) M2(p, 00) vs M2(K+, 00) for the 296 K+P ~ K+OOp events at 9.0 

GeV/c assi~led to either diagram I or II of Fig. l3b. (b) Comparison 

between the experimental Dalitz plot distributi?n and the one calculatp.d 

from the double periphera~ Regge model using the parameters given in Table II. 
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This r~port was prepared as ~n account of Government 
sponsored work. Neither the United States, nor the Com­
mISSIon, nor any person acting on behalf of the Commission: 

A. Makes any warranty or representation, expressed or 
implied, with respect to the accuracy, completeness, 
or usefulness of the information contained in this 
report, or that the use of any information, appa­
ratus, method, or process disclosed in this report 
may not infringe privately owned rights; or 

B. Assumes any liabilities with respect to the use of, 
or for damages resulting from the use of any infor­
mation, apparatus, method, or process disclosed in 
this report. 

As used in the above, "pe'rson acting on behal f of the 
Commission" includes any employee or contractor of the Com­
mission, or employee of such contractor, to the extent that 
such employee or contractor of the Commission, or employee 

of such contractor prepares, disseminates, or provides access 
to, any information pursuant to his employment or contract 
with the Commission, or his employment with such contractor. 




