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ABSTRACT 

We present cross-section measurements for inclusive kaon 

charge exchange, (K-,p) + (KO,X), at 68, 116, and 176 GeVjc in 

the kinematic region x > 0.7 and -t < 1.3 (GeVjc)2. The results 

are in excellent agreement with the predictions of triple Regge 

theory and for the first time confirm the dominance of the Regge

Regge-Pomeron terms. 
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Regge theoryl describes amplitudes for exclusive scattering ~ 

processes in terms of their singularities in the complex angular 

momentum plane. When the number of singularities (exchanges) is 

small, attempts to describe reactions in terms of the simplest 

singularities (poles ) have been very successful. Triple Regge 

the o r y 2 describes inclusive processes in the kinematic region 

"close" to the conditions of their exclusive counterpart. The 

two processes 

n- + p + nO + X (la) 

n- + p + n + X (lb) 

which may be described in terms of a single exchange each, have 

been extensively studied. 3 (Here X refers to the recoil system 

in the inclusive pr-oces s , ) The exchanges are the p- and A
2



trajectories for processes (la) and (lb), respectively. In this 

paper we present data on the inclusive process 

K- + p + j(o + X (2 ) 

which may be described by a combination of the above p- and A2 

exchanges. This process has, in the past, been studied in bubble 

chambers for incident kaon momenta between 5 and 32 GeV/c. 4 Some 

of these data have been compared with triple Regge predictions,S 

but the low acceptance in the kinematic region of interest 

severely limits the statistical power of these experiments. 

,T.p.e experiment was performed in the tagged kaon beam in the 

M4 line at Fermi lab • The M4 spectrometer measures the momentum 
.:: "\ 

vectors of the incident K- and of the charged pions from the Kn2 
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decay of the neutral kaon , Details of the experiment are given 

in Ref. 6. Data were taken for values of s of 128, 218, and 330 

(GeV)z (beam momenta of 68, 116, and 176 GeVjc). The measurement 

resolutions of relevant parameters for each beam momentum are 

shown in Table I. Of the 110,000 recorded neutral kaons, 21,000 

were in the kinematic region appropriate to triple Regge analy

sis, namely 0.975 > x > 0.7 and t(min) < It\ < 1.3 (GeVjc)z. Here 

sand t are the squares of the total energy and the four-momentum 

transfer, respectively, and x = 1 - D\: Z/s ("Feynman x") where fix 

is the mass of the recoil system in (2) (to good approximation, x 

is the ratio between the KO and K- momenta). 

Triple Regge theory predicts the cross section for (2) to 

have the form 

Z 1 - 2 cx (t)d (1 
= P +B (t) [c p (1 ~ x) D p (s , t lJdxdt p 

1 - 2cx (t )
Az 

x ) + D (3 )+ BA,ct l [cA ,c1 - l]A 2(S,t 

+ Interference term. 

The first bracket contains the dominant p-p-Pomeron term and the 

small p-p-(p + f) triple Regge term, the second, the equivalent 

terms for Az-exchange • The (p, Az) interference term is also 

small. If we neglect the "small" terms, which at our values of s 

are < 2% of the dominant terms, we have 

z 1 - 2cx (t) 1 - 2cx ( t ) d (1 Az = G p (t ) (1 - x ) p + GA 2 (t ) (1 - x) , (4 )
dxdt 
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where a p(t) and aA (t) are the same Regge trajectories which ...., 
2 

describe reactions (la) and (lb). SU(3) symmetry rules 7 relate 

the residue functions Gp(t) and GA (t) for kaon charge exchange 
2 

to those for pion charge exchange as follows: 

(5 ) 

Assuming the validity of these rules and neglecting the above 

"small" terms, the results of this experiment are completely con

strained by triple Regge theory and the results of the pion 

charge exchange experiments, as follows: 

is s-independent and its (x,t)-dependence is 
gi ven by (4), 

a p(t ), aA (t) are the same for kaon and pion charge exchange� 
2 reactions,� 

Due to the near equality of ap(t) and aA (t), fits of our data to 
2 

(4) are insensitive to the relative contributions of the p and A2 

terms. We therefore fit these data to an x-dependence containing 

an effective trajectory aE(t) 

G(t)(1 (6 ) 

Figures 1 and 2 show the x-dependence of our cross sections 

for process (2), in two representative t-bins, for the three 

s-values of the experiment. The data have been corrected for 

acceptance, measurement resolution, secondary interactions of the 

incoming and outgoing particles, and backgrounds due to target 
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nonassociated interactions. Reference 6 gives a detailed 

description of these procedures as well as a complete set of 

measured cross sections. We see that expression (6) represents 

the x-dependence of the data extremely well. The parameters 

UE (t) and G(t) obtained from the fits of (6) to our data are 

shown in Fi gs , 3 and 4. The prediction that these parameters, 

and hence the cross sections, be s-independent is indeed con

firmed. Preliminary and partial comparisons of our data with 

those from pion charge exchange reactions (la) and (lb) are 

di scussed in Ref. 6. Publication of a detailed common analysis 

of the two experiments is in preparation. 

Our data provide an important test of triple Regge theory in 

general and by examining for the first time in detail their 

s-dependence, we show conclusive proof of the dominance of the 

Regge-Regge-Pomeron terms over the triple Regge and p-A 2 inter

ference terms. As in previous similar experiments, 3 our data are 

well described by Regge pole contributions alone. Contributions 

due to other terms are either small or undi stinguishable from 

those of pole terms. 
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Table 1. Resolutions. 

Beam Momentum bsjs bxjx btjt 

68 0.005 0.012 0.043 
116 0.004 0.016 0.032 
176 0.004 0.019 0.028 

Average relative measurement resolutions in x , s , and t , 

The average is weighted according to the event distribution in 

each variable. 
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FIGURE CAPTIONS� 

Fig. 1. Measured cross sections for process (2) in the interval 

> t > -0.1 (GeVIc) 2 at beam momenta of (a) 68 GeV[e (b)t mi n 

116 GeV/c, (c) 176 GeV/c. The line is the best fit of the 

data to (6). 

Fig. 2. Measured cross sections for process (2) in the interval 

-0.3 > t > -0.4 (GeVIc) 2 at beam momenta of (a) 68 GeV[c , 

(b) 116 GeVjc, (c) 176 GeVjc. The line is the best fit of the 

data to (6). 

Fig. 3. Value of the effective trajectory QE(t) from fits of our 

cross sections to (6). 

Fig. 4. Value of the residue function G(t) from fits of our 

cross sections to (6). 
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