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Abstract

Quasi-elastic scattering with central dipion cluster production is studied in ntp
and Ktp interactions at 250 GeV/c. The cross section of double pomeron ex-
change is obtained as oppe(ttp — a¥(rtr~)p) = 24 + 5ub and oppe(Ktp —
K*(zmt7~)p) = 19 £ 5ub. The low energy pomeron-pomeron cross section is esti-
mated for the first time.



1. Introduction

New direct information on the interaction properties of the pomeron and on its
role in strong interaction physics can be extracted from the study of the processes in
which it can be exchanged more than once. The simplest one among these is double
pomeron exchange (DPE) [1-8]. This process is characterized by two fast leading
hadrons (with Feynman |z| > 0.9) and a centrally produced diffractive cluster. Large
rapidity gaps are required to isolate these central particles kinematically from the
background. According to the existing literature (e.g. [5],[7]), this background is
mainly due to single diffraction dissociation or pomeron-regge exchange.

DPE has recently been studied in pp-interactions at ISR energies (see refs. in
[7], and [9-12]). First results are now also available from the SPS collider [13]. In
meson-nucleon scattering, attempts have been undertaken to study DPE in K *p-
interactions at 70 GeV/c [14] and in w¥p-interactions at 147 GeV /c [15]. However,
due to the small rapidity interval available, only upper limits for the DPE cross
section could be obtained.

A better opportunity to study DPE in meson-nucleon scattering is given by
the European Hybrid Spectrometer [16-18] at the CERN SPS exposed to a positive
meson enriched beam with momentum 250 GeV/c. This momentum corresponds to
a sufficiently large rapidity gap (7-8 units) between the colliding hadrons. A first
study of the reaction

atp o ot (xTn7)p (1)

K*p— K (ntn7)p ()

at 250 GeV /c has been performed in [19] where an upper limit of the DPE process
has been obtained.

In this paper we present our final results on the study of DPE in reactions (1)
and (2). The experimental details are shortly described in Sect.2. The estimate of the
cross section and the study of the characteristics of the DPE process are presented
in Sect.3. An attempt to extract the low energy pomeron-pomeron cross section is
undertaken in Sect.4 and a summary is given in Sect.5.

2. Experimental details

The full experimental set-up of the European Hybrid Spectrometer (EHS) with
the rapid cycling bubble chamber (RCBC) filled with Hj as vertex detector is de-
scribed in detail in [16-18]. Tracks of secondary charged particles are reconstructed
from hits in the wire and drift chambers of the two lever arm spectrometer and from
measurement in RCBC. The momentum resolution varies from (1-2)% for tracks re-
constructed in the bubble chamber, to (1-2.5)% for tracks reconstructed in the first
lever arm, and to 1.5% for tracks reconstructed in the full spectrometer.

Particle identification in EHS is supplied by RCBC, the Cerenkovs SAD and FC,
the ionization sampling device ISIS and the transition radiation detector TRD.
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Our results are based on 144 220 7tp events and 49 564 K*p events. The
number of well measured and reconstructed 4-prong events with the proper charge
balance and Ap/p < 25% for each track are equal to 9 753 for ntp and 3 706 for
K*p-interactions. The corresponding sensitivity, deduced from the results of [17], is
0.25 pb and 0.58 pb per event, respectively. The events are processed through the
HYDRA kinematics program. We further select events with a x2-probability P(x?2)
for the 4C hypotheses (1) and (2) larger than 0.01% for which the leading particle
in the c.m.s. forward hemisphere is a 7% (K*)-meson with z,+(zg+) > 0.9 and
the leading particle in the backward hemisphere is a proton with |zp| > 0.9. These
criteria lead to 83 events for reaction (1) and 35 events for reaction (2) all with, in
fact, P(x?) > 0.2% for reaction (1) and P(x?) > 0.1% for reaction (2). No event is
found to simultaneously satisfy hypotheses (1) or (2) with a leading proton in the
forward and with a leading pion (kaon) in the backward hemisphere, or a hypothesis
with central (K*K ™) or (pp) instead of (w7 ~)-pair production.

We use the information on the identification of low-momentum (pis < 1.2
GeV /c) particles in RCBC and of centrally produced particles (with piap < 20 GeV /)
from the identification device ISIS, based on multiple sampling of the ionization [16].
We exclude events for which the leading backward particle is not consistent with the
proton hypothesis and events for which at least one of the centrally produced particles
cannot be accepted as a pion due to the x? probability for the pion hypothesis being
smaller than that for another hypothesis. The leading forward particle (pias > 225
GeV/c) is assigned the pion mass for reaction (1) and the kaon mass for reaction (2)
for all events accepted. The number of events excluded is 10 for reaction (1) and 6
for reaction (2).

Events with low squared four momentum transfer to the quasi-elastically scat-
tered meson ([tr+/x+—(nt/k+),| < 0.03 GeV?/c?) have very low trigger efficiency
and are excluded from further consideration. The remaining events are weighted to
correct for losses induced by the interaction trigger [20]. The number of events re-
maining is 69 (or 128.8 weighted events) for reaction (1) and is 26 (or 45.6 weighted
events) for reaction (2). Systematic errors due to this procedure are small compared
to the statistical errors. The corresponding cross sections are

z, < —0.9
o'(ntp — nf(xt77)p) = 31 £ 4pb Taf > 0.9
| tﬂ-»«}*l > 0.03 (GeV/c)?
| 3)
z, < —0.9
o'(Ktp — K}"(r"’w-)p) =25+5ub { TK} >0.9
|tK+_,K;-| > 0.03 (GeV/c)? .

The correction for the loss at |tx+ i+ —(n+/K+),| < 0.03 (GeV/c)? is estimated
from a fit of the experimentally observed spectra do/ dt,r.,._m};- and do/dty,_, K}

(Fig.1) by the exponential form ~ bexp[b(t+0.03)]. The values of the slope parameter

4



fitted by the maximum likelihood method are b, = (6.85 % 0.19) (GeV/c)™* and
bx = (5.98 £ 0.34) (GeV/c)~2 for the 7+ and KT induced reaction, respectively.
For do/dt,—., (Fig.2) we obtain b, = (7.29 £ 0.26) (GeV/c)~2 for reaction (1) and
b, = (6.66 £ 0.40) (GeV/c)~2? for reaction (2), in good agreement with b, ~ 7
(GeV/c)~2 obtained for the reaction pp — p(n*n~)p with quasi-elastically scattered
protons and a centrally produced (n+m~)-cluster at 1/s=30.7 GeV [21].

The corrected cross sections are

z, < —0.9
o(xtp - at(rtn7)p) =38+ 6ub { xp~+ > 0.9
s
0o (4)
z, < —0.
o(Ktp — Kt(rtn™)p) =29 £ 6ub { $L+ > 0.9
s

The values (4) are close to those reported previously in [18], where only half of
the present wtp statistics was used, and can be considered as upper limits for the
DPE cross section.

3. Cross section and characteristics of DPE

The rapidity y and Feynman-z distributions for the DPE candidates are shown
in Figs.3-4. With the zs-cut on the leading particles, one obtains good rapidity
separation of leading hadrons and centrally produced pions. However, even large
rapidity gaps between leading and centrally produced hadrons do not necessarily
exclude all non-pomeron exchanges. In particular, there could be a remnant of single
diffraction dissociation, characterized by one of the exchanges being reggeon instead
of pomeron.

However, it is expected that the background from single pomeron exchange
(SPE) is different in the various phase space regions. This follows from a non-
similar behaviour of the differential cross section for the pomeron-pomeron (PP),
pomeron-reggeon (PR) and reggeon-pomeron (RP) exchange processes.

Below, the following variables will be used to describe the differential cross sec-
tion: '
the effective mass of the central cluster

Mpr =

t = tp—p

ta = ta—m (M denotes the leading meson: 7t or K *)
21 = ln(s/m?rmr) ~ ln[l/(l - zM)]

22 = ln(s/m?\'[wr) ~ ln[l/(l - ‘TP)] ’

where s is the squared invariant energy of the meson-proton interaction (Vs =217
GeV), Mpqx is the effective mass of leading hadron h and the centrally produced
pions.

The invariant differential cross sections for the PP, PR and RP exchange pro-
cesses (see Fig.5) are [2,6]



d4UPP

1 9 2 )
S =7 t1,t ¢ ¢
dtldtzdzldz2 4UPP(m7”‘" 1 2)gMP( 1)gpP( 2)

e2:1(01P(t1)—l)eZzz(OtP(tz)—l) (5a)

._diﬁ_____laPR(nﬁ t1,t2)9%, p(t1)g2R(t2)
dt1dtadz1dzs ~ 4 w2 B2/IMPLL/IpR
6221(aP(tl)_l)e2z2(aR(t2)—1) (5b)
dioBP 1

2 2 2
7 =% ty,t ¢ ¢
dtldtzdzldz2 40RP(m""’ 1 2)gMR( l)gpP( 2)

e2zl(an(t1)-1)6222(01P(t2)—1) , (50)

where ap(t) = 1+ a/pt is the pomeron trajectory and a’p is its slope, & r(t) = -;-+a'Rt
is the reggeon trajectory with intercept equal 1 and slope a;. The functions 92 p(1),
g2 p(t) describe the pomeron-hadron and reggeon-hadron couplings (see Fig.5) and
are parametrized as

g2 p(t) = g2 p(0)eThr! (6a)

2
92r(t) = gip(0)efrrt . (60)

The functions opp(m?,,t;,t2) and apR(Rp)(mfm,tl,tz) define the pomeron-
pomeron and pomeron-reggeon cross sections. They can depend on the “masses” ¢,
and ¢, of the pomerons (reggeons); in this case we shall use the parametrization

opp(mi, ., t1,t2) = opp(mi,,0 e Ro(t1+t2) -
T T

apR(mfm, t1 y t2) = apR(mfm, O)CTg(tl-Hz) (7b)

with o pp(m2,,0), o pr(m?2,,0), RZ and r} as open parameters. This parametrization
is the simplest and most convenient one. It allows to integrate (5) and to obtain (8)
and (15). The distribution in ¢; and ¢, (Figs.1 and 2) are described well by the
exponential form. If the pomeron-pomeron interaction itself proceeds via one-pion
exchange, with the usual pion-pomeron coupling g2 p(q?) = g2 p(0) exp(RZ pg?), this
leads to opp(m2,,t1,t2) = a(m?,,0)exp[RZp(t1 + t2)] which is just a special case
of (7). Hitherto, no data exist on the parameters of expression (7a) characterizing
the pomeron-pomeron interaction at low energies.

Note that in (5) the contribution of double reggeon (RR) exchange is omitted.
Due to the small mass my, of the central pion cluster (see below), (RR) is sup-
pressed relative to DPE by a factor (m2,/s) ~ 10~ — 1073, Furthermore, possible
interference of DPE and SPE diagrams is ignored.
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Integrating (5) over t; and t; one obtains:

d*ePP 1, 1

e _ - 2 2

dzydzo 4gMP(0)gPP(O)aPP(m""’ 0) (2a'pz1 + R%;p + R3)(2apz + Rip + R2)
= UPP(mgnn O)fPP(zlazZ) (80‘)

d*sPR 1, 2 2 e~ %2

Tords; = 9P PR(men O R Gaes T R+ 70)
= UPR(mgnr, O)fPR(zl, 22) (8b)

d20'RP 1 2 e %
=~ 0)g2p(0 20

Tndss = 19Mr(095p(0)0PR(Man 0) 5 gy R2, + RY)
= opr(mZ,,0)frp(21,22) - (8¢)

For a limited interval of mrx, Where one can neglect the variation of ocpp and
opr, DPE (expression (8a)) predicts only little variation of the density distribution
in (21, 22), while SPE (expressions (8b) or (8c)) leads to exponentially decreasing
distributions in 2; or zs.

The experimentally observed (21, z2) distribution and its kinematical boundaries
(21,22 > Zmin ~ 2.3 and 2; + 22 < In(s/4m?) = 8.3) are shown in Fig.6. The region
of z; + 29 > 2z = 7.4 corresponds to very low dipion mass (note that z1 + 22 =
In(s/m2_ ), were mgx1 is the dipion transverse mass; for z;+22 > 7.4,m2, | <0.28
(GeV/c?)?), for which opp and o pg are suppressed due to small phase space for the
nm system. In the region z; + z2 < 2, indeed, no strong variation of density is
observed. This means, on the one hand, that SPE processes do not play a dominant

role, and on the other, that opp does not depend significantly on m2, ~mi | =

s - exp[—(21 + 22)]-

In order to estimate the contribution from SPE, we therefore ignore the possible
dependence of opp and gpg on My, in the region of z; + 22 < 2o, and fit the
one-dimensional distributions in z; and z; (Fig.7) by the expressions

20— Zmin

do/dz; ~ / {fpp(z1,22) + cr[fPr(21,22) + frRP(21, 22)]} d22 (9a)
do/dzy ~ / {fpp(21,22) + crlfPr(21,22) + frP(21,22)]} dz1,  (9D)

with cg characterizing the SPE contribution as a free parameter.
The parameters entering into the functions fpp, fpr, frP (see expressions (8))
are taken from [6,8,22,23]. The following values are used (all parameters are in units

(GeV/c)™2):



ap=02+04, ap=07+1;
92p(0)=4 , ¢Zp(0)=14 , gkp(0)=11;
g2p(0)=1+3 , g2p(0)=08+12 , gkp(0)=02+06 ; (10)

R]2)P=3'5+4 ) R3P=1'4—:_2 ) R%{P=0‘74+1'24 ;

R? and r2 varies from 0 (where opp and o pp are assumed to have a negligible depen-
dence on t; and ¢;) to R2 = R, and r2 = R2, (where the PP and PR interactions
occur via one-pion exchange). We have verified, that the choice of different sets of
these parameters leads to different values of cg, but practically has no influence on
the integrated contribution of SPE in expressions (9).

The combined fit of the #tp and K*p data (assuming the same cg for both)
shows that the contribution from SPE to the cross section in the considered region is
small (see Fig.7), but determined with large errors, (15339Y% for 7+ p and (10135)%
for K*p-interactions. Subtracting these contributions, one obtains for [¢;| > 0.03
GeV?/ct:

oppp(rtp — nt(xtr)p) = 26X],ub (1)

oppe(Ktp— Kt (xtn")p) = 22T5ub .

Another estimate of the DPE cross section can be obtained with the help of the
rapidity gap method [4,5,24]. It can be shown that the rapidity gap Aj(2) between
hadron hj(z) and the nearest centrally produced pion my(z) is of very similar value
as zy(2), and the distribution in Ay is qualitatively similar to that in z;(3). In the
case that a reggeon is exchanged between hadron hy(2) and the nearest pion 7(z), the
distribution in Aj(y) is expected to have a rapidly falling form (see the expressions
(8¢) or (8b), and ref. [5]). One can assume that the largest “arm” of the rapidity
gap Amaz = maz(A;,Az) corresponds to pomeron exchange, and the smallest one
Amin = min(A1,Az) corresponds to pomeron (DPE) or reggeon exchange (SPE).
The relative contribution of the latter should decrease as A,;n increases.

The distribution in A,;, is shown in Fig.8 for the combined 7t and K1 data.
Under simplifying assumptions (see ref. [5]), the SPE contribution can be represented
by ~ e Amin(29 — 2Apmin). Assuming that at the lower values of Amnmin the differen-
tial cross section do/dAmin is completely determined by SPE, one can estimate an
integral contribution in the region of Amin > 2 of (9 £ 3)%. Thus, the events with
Amin > 2 (51 and 18 events for reactions (1) and (2), respectively) can be accepted
as an almost pure sample of DPE events. After subtraction of the SPE contribution
the corresponding DPE cross section at |t;| > 0.03 GeV?/c? is

U’bPE(‘lr-i'p —_ 7r+(7r+1r-)p) =19+ 4ﬂb (12)
opp(KTp— KT (ztn)p) =16 £ 4ub .

Within the large errors these values are consistent with estimates (11).

8



The correction for loss of events with low momentum transfer (|t;|] < 0.03
GeV?/c?) is carried out according to the method described in Sect.2, with the help
of the fitted slope parameters b, and by for the DPE events of Table 1. The final
values of the DPE cross sections are

oppe(rtp — nt(ntn7)p) = 24 £ 5ub (13)

oppe(KTp — KT (rtn7)p) =19 £ 5ub .

Average characteristics of the events with Ap;, > 2 (the almost pure sample of
the DPE events) are shown in Tables 1-3. The characteristics of leading hadrons are
presented in Table 1. The average rapidity gap between leading hadrons is 7.1 for
reaction (1) and 6.6 for reaction (2). The slope parameters in the differential spectra
do/dt for DPE are consistent with those for the whole event sample.

The central pion characteristics are presented in Table 2. As can be seen from the
last column, only low mass central clusters are produced ({(mxx) ~ 0.7 GeV/ c?). They
have comparatively large average transverse momentum ((p7)xx ~ 0.5 GeV/c), low z
({(zxx) ~ 0.02-+0.03) and rapidity ({yxr) ~ 0.3). The average transverse momentum
of the centrally produced pions is approximately the same as that of pions produced
in the central region of 4-prong non-single-diffractive (7+/K *)p-interactions at 250
GeV/c [25].

The average rapidity gap between the leading hadron and the nearest central pion
(Table 3) is about 3 units. The average effective masses (m whas )=24, (m K¥xs )=2.9

and (m,.+) =~ 3.5 GeV/c? are far from the p° K°(890) and A*+(1232) masses,
resepctively, and it has been varified that no peaks are observed in the region of
these resonances.

4. The pomeron-pomeron cross section

A first attempt is undertaken to extract information on the properties of the
pomeron-pomeron interaction, itself. The unknown parameter R2, which determines
the dependence of the pomeron-pomeron cross section on the pomeron “masses” t;
and t, in (7a), can be estimated from fitting the DPE data by the four-dimensional
distribution (5a). A maximum likelihood fit is performed at fixed values of ap =
0.2,0.3 and 0.4, with as free parameters R? = R} + R2p, R} = R} + Rip and
R2 = R} + R% p. The mass dependence of o pp(m2,,0) for the massless pomeron
cross section (which is expected to be weak) is parametrized by the two-pion phase

space dependence
UPP(mgnno) ~V 1- 4m?r/mgr1r . (14)

The results of the fit are given in Table 4 for the three values of ap. At given
o'p, three different estimates of R} are obtained by subtracting from the fitted values
of R2, R% and R? the known “average” value of RZp = 3.8+ 0.2, R3p = 1.7+0.3
and R%p = 1.0 £ 0.2 (GeV/c) ™2, respectively (see Sect.3). The three estimates of
R? are consistent within errors and their average is given in the last column of Table
4.




At no value of a'p, the obtained R} value are consistent with zero. Thus, the
dependence of opp(mZ,,t1,t2) on t1, t2 cannot be ignored. The closeness of R32
and R2, (= 1.7 % 0.3 (GeV/c)~?) may indicate that the one-pion exchange (OPE)
between the two pomerons may play a significant réle within the pomeron-pomeron
interaction. However, this closeness is only a necessary, but not a sufficient condition.
For additional information from the angular distribution see below.

The differential cross section do ppg/dmyx for reactions (1) and (2) is shown in
Fig.9. The theoretical expression for dopp E/dMmpr can be deduced from (8a) and

has the form [8]:

2 2
doppe _ 9p(0)9,p(0) app(Mym0)
dm,..,, 8a'P Mgy a'Pln ms + R&P+1222P+2Rg

(20/p In 23200 4 RY, 1, + RE)(20p1n (-%=)e | RZ, + RY)
(205 In ;2= + R3,p + R})(2¢/p In 7=~ + R7p + RY)

x In , (15)

where z,, = 0.9 is the Feynman z boundary of the leading hadron. From a compar-
ison of the data and expression (15), the massless pomeron-pomeron cross section
opp(m2,,0) is extracted. The results are found to be practically independent of
the choice of parameter sets in Table 4 and coincide within errors for the 7*p and
K*p data. The dependence of opp(m?%,,0) on \/spp = Mgy averaged over the
ntp and K+p data is presented in Fig.10. Above the rise at the two-pion threshold,
opp(spp,0) is consistent with being constant in the interval 0.45 < /spp < 1.5 GeV.
The cross section averaged over this interval is o = 0.11 + 0.02 mb. Note, that in
the quoted errors the possible uncertainty of the pomeron-hadron vertex parameters
92p(0), 92p(0), 9% p(0) (which can reach 20%) is not included.

As the pomeron isospin is T' = 0, aﬂ,”_ = 20}5‘}1’0 is expected. So the massless
pomeron-pomeron total cross section (to two pions) is g&°t = 0.17 = 0.03 mb at

V/3Spp = 0.45+ 1.5 GeV and gi°t = 0.08 + 0.02 mb at \/spp < 0.45 GeV. These are
first estimates of the low energy pomeron-pomeron cross section.

Our value for the massless pomeron-pomeron total cross section 53°* = 0.174:0.03
mb for 0.45 < mr < 1.5 GeV/c is in agreement with the theoretical prediction (8]
for the high-energy limit o***(spp — 00) &~ 0.14 mb. Furthermore, some estimate for
opp can be extracted from [26], where the DPE contribution o8 to the invariant
cross section for the reaction pp — ppX is given. We extract o¢®(m2,,0) = 0.48 &
0.07 mb at mxr = 3.6 GeV/c?, noticeably larger than our estimate. This is probably
due to the contribution from other channels as PP — 4w, — 2K etc.

Using the parametrizations (7) and (14) one can express the dependence of the
total pomeron-pomeron cross section on their four-momenta ¢; and ¢z (¢ =t1,¢3 =

t2) as

o%5(q1,42) = av/1 — 4m2 /(g1 + g2)? exp[R3(q] + 43)] (16)

with a = (0.16 £ 0.02) mb and R = (1.8 + 0.4+ 0.6) (GeV/c)~2, where the second

error in R? is due to uncertainty in the pomeron slope ap.
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The angular distribution of the centrally produced pions in the pomeron-pomeron
frame is shown in Fig.11. One can see that the angular distribution is consistent
with being isotropic, except for the low angle region. This means that the S-wave
pomeron-pomeron interaction dominates. However, some contribution from the OPE
mechanism (peaked at lower angles) cannot be excluded.

5. Summary

The reactions 7tp — n (77~ )p and K*p — K¥(nt 7~ )p with quasi-elastically
scattered leading hadrons (|z| > 0.9) and centrally produced pion pairs are studied
at 250 GeV/c. It is shown that a dominant part of these reactions is consistent with
the DPE process, and its cross section is obtained as

oppe(rtp — 7t (nTn7)p) = 24 £ 5ub

oppe(K¥tp - KT (nt77)p) =19 £ 5ub .

For the first time estimates are obtained for the cross section of the massless
pomeron interaction at low energies, 58°* = 0.17 & 0.03 mb at /spp = 0.45 — 1.5
GeV and 7¢°* = 0.08 + 0.02 mb at \/spp < 0.45 GeV.

An approximate expression for the dependence of the pomeron-pomeron cross
section on the four-momenta ¢; and g is obtained as

o%(q1,92) = ay/1 — 4m2/(q1 + ¢2)? exp[R3(q} + ¢3)]

with a = (0.16 % 0.02) mb and R3 = (1.8 £ 0.4 £ 0.6) (GeV/c)~2.
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Table 1
The mean characteristics of leading hadrons in the DPE.

Reaction  Particle (z) (y) (lth—nl) b (GeV/c)2
(GeV/c)? (slope in do/dt)
(1) P -0.963+0.003 -3.06+0.02 0.15£0.02 6.81+0.6
7r}" 0.986+0.004  4.03+0.05 0.1740.03 7.3+0.4
(2) p -0.967+0.006 -3.09+0.02 0.13+0.04 7.84+0.9
K‘-fi— 0.938+0.006 3.49+0.04 0.20+0.05 6.0+0.7
Table 2

The mean characteristics of centrally produced pions in the DPE.

Reaction  Particle(s) (z) (v) (pT) (Mrr)

(GeV/c) (GeV/c?)

t 0.005+0.004  0.17+0.11 0.38+0.03

(1) - 0.016+£0.004  0.45+0.12  0.33:£0.03
(m*t7~). 0.021+0.006  0.26+0.08 0.52+0.04 0.70+0.04

nF 0.013+0.005  0.48+0.13 0.32+0.04

(2) T 0.01440.007  0.29+0.16 0.45+0.04
(v*7~). 0.029+0.010  0.36%0.12 0.471+0.05 0.73+0.07
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Table 3
The combined mean characteristics in DPE.

Reaction Combination (A) (mhr.)
(GeV/c?)
(1) (P ) min 2.9+0.1 2.98+0.14
(7f7e)min 3.240.1 2.10+0.16
prt 3.4440.15
nfns 2.3740.16
(2) (pmc)min 3.140.2 3.5040.15
(K*7e)min 2.740.1 1.9440.19
pr 3.55+0.20
K*n7 2.88+0.29

Table 4

The fitted paraemters R?, R%, R3.

olp (GeV/c)~? R? (GeV/c)™? R} (GeV/c)~? R} (GeV/c)~? R} (GeV/c)™?

0.2 5.7£0.5 4.6+0.4 3.7£0.7 2.41+0.4
0.3 5.0+0.5 4.0+£0.4 3.1+0.7 1.9+0.4
0.4 4.3£0.5 3.3+0.4 2.440.7 1.2+0.4
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Figure Captions

Fig.1 Squared four-momentum transfer distribution do [dt(x+ | K+)—(nt K +), fOT
reactions (1) (crosses) and (2) (circles). The results of the exponential fits
are also shown.

Fig.2 Squared four-momentum transfer distribution do/dtp—p for reactions (1)
(crosses) and (2) (circles). The results of the exponential fit is also shown.

Fig.3 Rapidity y and Feynman-z distributions for reaction (1).

Fig.4 Rapidity y and Feynman-z distributions for reaction (2).

Fig.5 Diagrams for (a) pomeron-pomeron, (b) pomeron-reggeon and (c) reggeon-
pomeron exchange processes.

Fig.6 Scatter-plot in the variables (z1,22). Full circles correspond reaction (1),
empty circles to reaction (2).

Fig.7 Distribution in the variables z; and z; for (a) reaction (1) and (b) reaction
(2).

Fig.8 Minimal rapidity gap distribution for the combined 7*p and K*p data.
The curve represents the SPE contribution parametrized as ~ e Amin (z9—
2A min) and normalized at the point Amin = 1.5.

Fig.9 Central cluster mass distributions for DPE in reactions (1) and (2).

Fig.10 Cross section for the massless pomeron interaction.
Fig.11 Distribution in the cosinus of the angle between pomeron and pion in the
pomeron-pomeron frame for DPE in reactions (1) and (2).
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