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ABSTRACT 

The inclusive production of vector mesons (charged p(770), w(783), ¢(1020) and neutral K(892)) 
in 7t-p interactions at 360 GeVfc is studied. The data are based on 160 000 reconstructed events 
recorded in the NA27 Experiment using the LEBC- EHS facility at CERN. The production cross sec
tion in the forward hemisphere in c.m.s. and the longitudinal and transverse momentum distributions 
are determined. The results are compared with model predictions and with data obtained at lower ener-
gtes. 
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1. INTRODUCTION 

The underlying dynamics of 1ow p( hadron-hadron interactions at high energy is badly known 

and raises a series of questions: 

• the role and fate of the incident valence quarks in the interactions (do these quarks 'remember· 
that they were originally confined in the same hadron?), 

• the parton hadronization into final state particles, 

• the ratio of vector to pseudo scalar mesons which are produced in this hadronization, 

• the suppression factor for the strange quarks creation, 

• the role of the OZI suppression rule in inclusive production. 

To answer at least partially these questions, it is important to study the hadrons which are as 
closely as possible related to the primary (partonic) interaction, i.e. to study the production properties 
of the parents rather than the daugthers, which mean the study of the production of hadronic reso
nances rather than their decay products. 

It is particularly interesting to study the vector meson production (p, w, K', </>) since both experi
mental evidence and spin statistical arguments suggest that they contribute through their decay products 

0 
± 0 ± • .o -

(1t • 1t • K • A • K ) 

to a large fraction of the particles finally observed. 

To achieve such a program, a number of experimental conditions must be satisfied: a large accep
tance of the detectors (to have access to a large fraction of the phase space), good momentum resolu
tion (to obtain a good signal for narrow resonances such as w(783) and c/>(1020)), 1t 0 as well as 1t± 

detection (essential for p ± (770) reconstruction) and good particle identification (K± j1t ± separation for 
K'-+ K±1t and c/>(1020)-+ K+K- production). These conditions are fulfilled, to a large extent, by the 
European Hybrid Spectrometer (EHS) [I] which has been used in the experiment described in this 
paper. 

The experiment was performed at CERN, using the H2 beam of the SPS, EHS and a small liquid 
hydrogen bubble chamber (LEBC) as target. LEBC- EHS was exposed to a beam of 360 GeVjc "
(.fJ = 26 GeV). The data accumulated correspond to a sensitivity of 9 events/ /lb. Details of the exper
imental procedure are given in sect. 2. 

In sect. 3, we present results obtained on the following reactions: 

(I) 

"-p-+ w(783) + X, (2) 

(3) 
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(4) 

•0 
1t-p--. K (892) +X, (5) 

(6) 

For completeness, we recall here the results previously obtained [2] by the same experiment on 
the reaction 

(7) 

Experimental !imitations (mainly due to the difficulties associated with K0 detection) preclude a 
detailed analysis of the reactions 

(8) 

(9) 

for which we can only give an upper limit for the cross section. 

2. THE EXPERIMENTAL SET-UP AND DATA HANDLING 

Details on the experimental set-up of EHS are given in ref. [1]. Briefly, EHS consists of a high 
resolution bubble chamber, serving both as a target and as a vertex detector, a two-lever-arm spec
trometer for momentum analysis, a set of detectors for particle identification (mainly K± vs 1t ± in the 
present experiment) and gamma detector for detection and reconstruction of 1t

0
, '7° and 'I·· 

2.1 The trigger 

Data acquisition was triggered by a simple interaction trigger [3] demanding three or more hits in 
each of the two single plane trigger wire chambers positioned just downstream of LEBC. The triggered 
fraction of the total inelastic cross section (21.6mb [4]) was found to be (80.3 ± 4.5%) [5]. 

The trigger losses mainly affect low multiplicity interactions (81 %, 60% and 26%, for two-, 
four- and six- prong events respectively). They are much smaller for eight and ten- prong events and 
become negligible for higher multiplicities. The information collected on two- prong events is unreli
able and will not be used in the following analysis. On the contrary, the information collected on the 
remaining low multiplicity events (four, six, eight, ten- prong) can be used after adequate normaliza
tion to the known topological cross sections [ 5]. 

The results presented below correspond to 19.7 mb out of 21.6mb of inelastic cross section, the 
difference is caused by the inelastic two- prong interactions ( 1.5 mb) and to a small fraction of the tar
get diffraction (0.3 mb) excluded from the analysis. 
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2.2 The reconstruction 

The event reconstruction was preceded by film scanning. The scanning information was used to 
select only those triggers corresponding to a primary interaction within the effective volume of the bub
ble chamber. During scanning only the primary multiplicity and the coordinates of the primary vertex 
were recorded since the spectrometer data alone are sufficient to achieve track reconstruction with high 
efficiency and no additional measurement of the bubble chamber pictures is necessary. 

The charged particle geometrical acceptance was ± 200 mrad vertically (in the bending plane of 
spectrometer magnets) and ± 90 mrad horizontally. This corresponds to 100% coverage of the forward 
centre of mass hemisphere (the '"- hemisphere', in this experiment, as opposed to the 'proton hemi
sphere' for the target proton backward hemisphere). 

The momentum accuracy is !;. p/p ~ 1.5% for tracks reconstructed in the first lever- arm (p < 40 
GeV/c) and reaches~ 0.8% for those reconstructed in both lever-arms. The single charged particle 
reconstruction efficiency depends on xF ( = p"ll I P: . .J and varies from 70% at xF = 0. to 90% at 
XF = J. 

2.3 The charged track identification 

The charged particle identification is provided by a large pictorial drift chamber, ISIS, which gives 
for each crossing track a maximum of 320 ionization measurements (N.) [ 6]. From the most probable 
ionization (Im), defined by a fit of the (N,) ionization samplings for a given track to Landau distribution, 
and the expected ionization(!,), given a mass hypothesis 'h" (h = e, "· K, p)1, one computes a condi
tional probability 

where 

-~ 
P(Imllh) = P(mlh) ~ e 

2 

The error (cr =!ll)Im) on the ionization depends on the number of the ionization measurements (N.J. 
Its averaged value for our ISIS selection cut (N, > 100) is equal to ~ 3.5%. 

Then using as 'a priori' information the fractional yield (P(h; Q)) of the charged particle 'h' 
known from a previous analysis [7] in a given phase space region (Q) and Bayes theorem, it is possi
ble to calculate for each track the 'a posteriori' probability for the hypothesis 'h' 

P(hlm; Q)= P(mlh) x P(h;Q) . 

,LPI.mlh) x P(h;Q) 
h 

The track is considered as being of type 'h • if 

(10) 

If the difference in the energy detected in the y -detectors and the momentum reconstructed in spectrometer is larger than S 

s.d. or if the momentum is larger than 40 GeV jc we remove the electron from this hypothesis list. 
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P(hlm; Q) ~ 0.10. (11) 

The losses due to this cut are estimated by integration over the ionization distribution, for a given 
phase-space region Q, of expression (10) with the condition (11). In the same war it is possible to 
calculate the probability of misidentification (for example, pion as kaon) in order to account for 'reflec
tions' (sect. 2.6). 

ISIS information is only used if it provides a sample of at least 100 good ionization measurements. 
This condition limits the identification capability of ISIS which mainly depends upon the relative longi
tudinal momentum of the particle, as shown in fig. !. 

2.4 1t 0 -detection 

The rr 0 's are detected in the Intermediate and Forward Gamma Detectors (IGD and FGD) of EHS 
[8] via their decay rr 0 -+ yy (with branching ratio 98.8% ). The yy pair is requested to satisfy a kine
matical one- constraint fit to the rr 0 hypothesis with a probability larger than 4.5% using the assump
tion that the rr 0 originates from the production vertex. The y energy thresholds have been chosen (0.9 
GeV in IGD and 2 GeV in FGD to maximize the signal to background ratio in the rr 0 -+ yy region. 

Very asymmetric decays rr 0 
-+ y1 y2 are rejected, using the condition lcos81 :S: 0.9, where 

cos8 = E,- E, , p 
0 

is the rr 0 momentwn, and E 1 , E2 are the energies of the gammas. 
P"o " 

The combined geometrical acceptance of the gamma detectors is presented in fig. 2. The valley 
observed at .r "" 2 is due to the reduced y detection efficiency at the geometrical intersection of IGD 
and FGD. Nevertheless, rr 0 produced in the region x, ~ 0.01 can be observed and used in the subse
quent analysis. 

In order to reduce the combinatorial background in the yy invariant mass, showers due to charged 
hadrons have been rejected. This rejection leads to a loss of 3% of the rr 0 signal but reduced the back
ground by more than 20%. 

An additional loss of rr 0 's comes from the limited two showers spatial resolution of the gamma 
detectors (d = 4cm for FGD and 10 em for IGD): this loss is taken into account, using the relation 
sin8m" "=' 2d x M 0/P 0• 

• • 

Finally, losses due to conversion in the materials upstream of IGD and FGD are taken into 
account, including the conversion in the remaining hydrogen target, using the real position of the pri
mary vertex. 

The overall efficiency for rr 0 detection and reconstruction in the kinematical region x, ~ 0.0 I is 

approximately 50% and the systematic error on rr 0 total cross section is smaller than 6%. 

The acceptance for resonances which includes a rr 0 in its decay products has been limited in order 
to satisfy the following condition. For any polar angle ¢> 1 defined by 

2 Actually, one has to calculate the m.inimwn and maximum ionization (I , 111 < I m < I mrzJ for which the condition (11) is 

satisfied. 
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coS</>, = (n,_ X n Xn 0 X n ) 
UBam l"ls • r11 

the 1t0 is reconstructable if it corresponds to forward 1t0 emission in the resonance decay system. Tills 
condition is satisfied if x F ~ 0.02 for p ± (770) and x F ~ 0.06 for ro(783). 

2.5 Fitting Procedure 

The total and differential cross sections of vector meson resonances in reactions (I) to (6), are 
obtained by fits to the corresponding invariant mass distributions, i.e. (1t ·7t 0 ) for p ·(770), (1t +" ·1t 0 ) 

•O 
for ro(783), (1t +1t 0 ) for p + (770), (K +" ·) for K'0 (892), (K ·" +) for K (892) and (K + K ·j for ¢( 1020). 
In fig. 3 are shown some typical mass distributions. 

Depending on the relation between the natural resonance width (r N) and the experimental resolu
tion in the invariant mass (r R = FWHM) the following three forms have been used for the fit: 

(a) r N> > r R : (p(770) and K'(892)) 

d<t/dM = BG(p") X (I+ fl X BU'(M)), 

where BU'(M) is the relativistic P- wave Breit- Wigner function 

with 

M BU'(M)=(-) X 
p" 

(12) 

(13) 

p" is the momentum of the decay products in the resonance centre of mass, p~ = p" at the mass 
of the resonance MR. The background is described by the form 

(14) 

ex, (i = I to 4) and fl are fit parameters. 

(b) r d"r R: (¢(1020)) the Breit- Wigner distribution (12) is folded with a Gaussian invariant 
mass resolution function, 

da/dM=BG(M)+fl he 
:ara' 

(IS) 
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where " = r R/2.35 and 

(16) 

M., is the 3n threshold mass. 

2.6 Reflections 

A well known difficulty arises when the particle identification efficiency is limited. Resonance sig
nals (e.g. 

K'(892)) 

in the invariant mass spectrum for a particular particle combination (e.g. K+n-) are distorted by oth
er (e.g. 

and 

combinations if a particle (e.g. "+) is misidentified (e.g. as a K +). Tiris problem occurs for the phase 
space region where ISIS cannot provide efficient particle identification, i.e. for K"0(892) at xF > 0.5. 

The K" n• invariant-mass spectra can be corrected for the p(770) and f2 (1270) reflection fol
lowing the method of ref. [9]. For each Kn pair falling into a given x-interval we reassign the 
" mass to the particle which was previously assigned K- mass and, using the formalism 3 described 
above, we estimate the probability that it does not belong to the p(770) and f2 (1270): 

where K is the probability for the pion to satisfy the condition (11) for the kaon hypothesis. Using this 
probability as a weight for Kn combinations we can correct for the p(770) and f2(1270) reflection. 

We have checked that this method yields the same results as the standard one (using IS IS and no 
reflection subtraction) in the region (0 < xF < 0.2) where particle identification is efficient. 

3 We neglected reflection of K"(892) into p(770) because <T(K"(892)) < < <T(p(770)) for XF > 0.2. 
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2.7 Resonance Parameters 

As a check of the fitting procedure, we have left free, in a first attempt, the masses and widths of 

the t/>(1020), w(783) and K'0(892). 

For the masses, we find M(t/>) = (1019.4 ± 0.6)MeV/c2
, M(w) = (782.0 ± 3.0)MeV/c2 and 

M(K')= (900.2 ± 3.6)MeVjc2 to be compared to the PDG values [10]: 1019.5, 782.6 and 896.5 MeV/ 
c2

, respectively. 

For the widths, we find r ,{t/>) = 9.5 ± 1.7 MeVjc2
, r ,(w) = 33.9 ± 6.8 MeV/c2 and 

r ,{K')=(69.0 ± 17.2)MeV/c2 , for a mass resolution of 4.4, 35. and 15. MeVjc2 , respectively. 

These results are in excellent agreement with the expected values. In the following, we shall fix all 
the masses and widths of the resonances to the PDG values [ 10]. 

3. RESULTS 

The cross sections obtained for vector meson production for various xF intervals are given in 

Table I on page 17 and figs 4-6. The errors quoted are statistical only. These cross sections take into 
account the branching ratios of the observed final states. 

Concerning reactions (8) and (9), we can only quote an upper limit for K'± (892) production since 

no significant signal is observed in the channel K'± -+ K±no 

Before comparing with other results, it is worthwile to evaluate the losses due to the rejection of 
the two- prong events in our sample. The only channel which is affected by this rejection in a signifi
cant way is the p- (770) production at large Xr Using simple isospin arguments, and the observed 

p 0 (770) production in four-prong event (0.49 ± 0.05 mb), one estimates the losses of p-(770) in the 
0.5+ 1.0 xFrange to be (0.60 ± O.IO)mb. 

Taking into account this correction, a comparison of our results with those obtained for n + p 
interactions at 250 GeV/c, xF > 0.3 [11] can be made (Table 2 on page 17). The agreement is excel

lent. 

3.1 Vector meson production in then- fragmentation region 

We now compare the production of vector mesons in the n- fragmentation regton, i.e. for 
0.2 < x, < 0.80. 

First, we note that 
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(17) 

In models where the incident valence quarks can recombine, one expects a ratio two to three times 
larger (the p- contains two valence quarks identical to those of the 1t-, the p 0 only one). This is 
notably the case of the additive quark model [ 12] and of the single string LUND model [ 13], which 
predicts a ratio R 1 = 2.8. In models which do not allow recombination, like the DTU model [ 14], 
one expects R 1 = 1.4, in better agreement with the observations. We conclude that the valence quark 
recombination does not propose a good interpretation of the data [9], [ 11]. 

The ratio 

R = <r(p+) = 0.25 + 0.09 
2 <r(/) -

(18) 

is, as expected (the p+ does not contain valence quarks identical to those of the 7t-), smaller than one. 
Indeed all the string models predict R2 values of the order of 0.4. The experimental result suggests a 
suppression of p + (770) beyond the current predictions of the string models. 

The ratio obtained for 

(19) 

indicates that I = 1 and I = 0 ( uu ± dd) combinations have a similar probability to be formed in the 
1t - fragmentaion region. This ratio differs significantly from the result obtained for 1t + p interactions at 
15.7 GeV/c R 3 = 0.44 ± 0.07 which is obtained, however, when limiting the measurements to the sum 
of the exclusive channels [ 15]. This, however, was obtained by limiting the measurements to the sum 
of the exclusive channels. 

The comparison of K to p production provides information on the strange quark suppression. In 
the 1t- fragmentation region (0.2 < xF < 0.8) we can estimate this value from comparison of K 0 to p

whereas the comparison of 

0.. 

K. 

to p + may be related to the strange quark suppression factor in the sea (remember that 

•0 
0 -K = as,K =as, 

whereas p- = ud and p + = au) 

;._frag = R = <r(Ko) = 0.27 + 0.06, 
' 4 <T(p-) -

(20) 

.o 

A.J~a = R = 
' 5 

<r(K ) = 0.31 + 0.15. 
<T(p+) -

(21) 
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The diffel"''ltial cross section for r/>(1020) production is shown in fig. 6 and compared to the results 
obtained at 100 GeV/c (1t-Be interactions) [16]. The two results are in fair agreement, taking into 
account the large statistical errors which affect our results leads to comparing the 4> (I 020) production to 
the (non- strange quark) isoscalar vector meson w production 

R6 = :~!~ = 0.048± 0.015 (22) 

for 0.20 < x, < 0.80. 

3.2 Test of the OZI suppression rule 

R 6 can also be used to estimate the degree of suppression of unconnected to connected quark lines 
in the production of vector mesons (OZI suppression rule [ 17]). It is first necessary to estimate the 
fraction of r/>(1020) which is not produced in association with particles containing strange quarks. 

Using particle identification, we can estimate the fraction of the interactions where a 4> (I 020) is 
produced (at x, > - 0.05) in association with a K + or a K- (at x, > - 0.10) to the total 4> produc

tion 

<t(t/>K±) -
<t(r/>) - 0.70± 0.10. (23) 

• 
Assuming that half of the K, K, and K', K produced in association with 4> ( 1020) lead to a K + or 

K-, one may now use expressions (22) and (23) to estimate the degree of OZI suppression for strange 
quarks 

R0 ZI = 0.014± 0.006. 

Very limited experimental information is available on the OZI suppression rule. One of the most 
accurate measurements has been obtained for pp annihilation in the (0.70 + 0.76)GeV/c momentum 
range [18]: 

The r/>(1020) is not a pure 8s state. The deviation from ideal mixing for the vector mesons (8 
39') leads to the following expected ratio: 

R~~ = tl(8 - 8 0) = o.oo34± o.ooo5. 

One sees that for 1t- fragmentation as well as for pp annihilation, the OZI suppression rule seems 
to be broken by dynamical effects [ 19]. 
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3.3 Vector versus pseudo- scalar meson production 

In a previous publication [7] we have reported results on (1t±, 1t0
, K±, '7 and 11') inclusive produc

tion cross sections for xF > 0. We can now use results on vector mesons production to estimate which 
fraction of the pseudo- scalar particles observed originates from the decay of vector mesons. 

For this purpose we have to extrapolate the inclusive cross section for p+(770) and p-(770) from 
xF > 0.02 to xF > 0.0 and from xF > 0.06 to xF > 0.0 for w(783) (as well as from xF > 0.10 to 
xF > 0.0 for '7). The results of the extrapolation are shown in Table 3 on page 18, and the correspond
ing contributions to 1t +, 1t-, 1t0 , K + and K- are 

·0 
1t+ = 0.286'7 + p + + p0 + 0.896w + 0.568.1; + ;K + 0.149¢> = 

= 16.lmb(0.426ofal/1t+), 

1t-= 0.286'7 + p- + / + 0.896w + 0.568_t; + tK0 + 0.149¢> = 

= 23.4mb(0.476 ofal/1t-), 

•0 
1r

0 = 1.194>7 + p- + p+ + 0.983w+ 0.568.1; +0.333(K0 + K ) + 0.149¢> = 

= 25.4mb (0.511 of al/1t0
). 

Obviously, 40 to 50% of the 1t+, 1t- and 1t0 observed in the final state are from the decay of vector 
mesons. We can conclude that direct production of pseudoscalar mesons and those from the products 
of high mass mesons (mainly vector mesons). 

Similarly, we can estimate the fraction of K + which come from K:0 
...,. K + 1t - decay 

u(K0 
...,. K+ 1t-) I u(K+) = 0.40 ± 0.03 , 

•• 
and K- fromli' ...,. K-1t+ decay 

•0 
u(K ..... r 1t +) I u(K- l = 0.25 ± 0.04. 

With these estimates, and using the fragmentation symmetry assumption 

(U- ..... I<:-):::: (d- ..... .K'l, 
• • 

We obtain (neglecting K;(1420) production) 
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and 

•0 
u(K , K-, ¢ .... r)! u(K-) = 0.49 ± 0.04. 

So that half of pseudo- scalar mesons, strange or not, are produced via vector mesons. 

The strange vector meson production can also be compared to the 'direct' strange pseudoscalar 

one. It is found to be equal to 

.o 
0 - + 

V:PS= u(K + K ) : <T ~ (K + K-) = 1.04 ± 0.10. 
wrsct 

(24) 

This result may be surprising: simple spin counting factor would have predicted a ratio 

V:PS=3:1. Earlier estimations of this ratio, for K+p interactions at 32, 70 and 250 GeV/c were also 

found to be close to one [20], [21], [22]. 

4. CONCLUSIONS 

We have found that the vector meson production is comparable to the direct pseudo - scalar pro

duction. The former contribute, with their decays products, to half of the 1t ± , 1t
0

, K± observed in the 

final state: a good understanding of the 'direct' particle production must therefore go via the measure

ment of the vector mesons. 

The comparison of <T(p -), <T(p 0 ) and u(p +) in the 1t- fragmentation region underlines the role of 

the incident valence quarks in the hadronization procedure. The recombination of the valence quarks in 

a single hadron is not operative. 

For a given combination of the valence quarks in the hadronization process, isospin 0 and 1 are 

on equal footing. 

The strange quark suppression factor is found of the order (0.24 ± 0.04). 

Disconnected quark line diagrams are suppressed as compared to connected ones (OZI rule) but, 

perhaps, less than ( 0.014 ± 0.006). 
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TABLE CAPTIONS 

TABLE I The vector meson cross sections (mb) for different Feynman- x intervals. 

TABLE 3 Non- strange vector meson cross sections (mb) for Feynman- x > 0.3. 

TABLE 4 Resonance cross sections (mb) extrapolated to the region x > 0. 



Resonance 

p-(770) 

p 0 (770) 

m(783) 

p•(770) 

K'+(892) 

K'•(892) 

q\(1020) 

0 ~ I 

6.35 ± 0.24 

1.77±0.13 

1.07 ± 0.15 

0.22 ± 0.02 

Reaction 

n-+p-p+x 

1r+p- p" X 

11"+p-p-x 

n+p- w X 

Vector meson production 

Table I 

x- interval 

0.1 ~I 0.2 ~ I 0.3 ~I 

4.58 ± 0.52 2.59 ± 0.33 2.24 ± 0.24 

4.15 ± 0.16 2.95 ± 0.11 2.24 ± 0.09 

2.80 ± 0.64 2.18 ± 0.53 1.06 ± 0.15 

0.83 ± 0.43 0.54 ± 0.18 0.17±0.15 

0.93 ± 0.10 0.56 ± 0.07 0.48 ± 0.08 

0.31 ± 0.09 0.17±0.06 0.02 ± 0.03 

0.12 ± 0.02 .086 ± .023 .065 ± .018 

Table 2 

~ (mb) 

2.80 ± 0.27 

2.44±0.18 

0.26 ± 0.22 

1.10 ± 0.25 

Reaction 

n-p - p-x 

11"-p -Po X 

n-p - p+ X 

n--p - w X 

0.5 ..:... I 

0.73 ±0.12 

1.37 ± 0.06 

0.41 ± 0.05 

0.25 ± 0.05 

"(mb) 

2.84 ± 0.25 

2.24 ± 0.09 

0.17 ± 0.15 

Ul6 ±0.15 

page 16 

0.2 ~ 0.8 

1.86 -:- 0.33 

2.17 ~ 0.29 

1.84 ..:... 0.20 

0.5-1 -'- 0.18 

0.50 ..:... 0.07 

0.17 -:- 0.06 

O.OR6 ..:. 0.023 

'------------------------------' 
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Table 3 

Resonance f7 {mb) {mea:o:ured) n (mh} (cxtrap0latcd} 

p-(770) 7.72 ± 0.94 8.95 

(x > 0.02) 

p 0 (770) 6.35 ± 0.24 6.J5 

(x > 0.0) 

ru(783) 3.91 ± O.RJ 4.6R 

(x > 0.06) 

p•(770) 1.66 ± 0.78 2.17 

(x > 0.02) 

r,(I270) 1.03 ± 0.22 I .OJ 

(x > 0.0) 

ru(783) 3.91 ± 0.83 4.6R 

(x > 0.06) 

~ 3.1 ± 0.5 7.2 

(x > 0.10) 

~- 2.9 ± 1.4 

(x > 0.3) 

K'• 1.77±0.13 1.77 

(x > 0.0) 

i(O+ 1.07 ±0.15 1.07 

(x > 0.0) 

~· 37.8±0.21 37.R 

(x > 0.0) 

~ 49.10 ± 0.27 49.).0 

(x > 0.0) 

~' 49.7 ± 1.5 4Q.7 

(x > 0.0) 

K+ 2.95 ± 0.13 2.95 

(x > 0.0) 

K- 2.RO ± 0.12 vw 
(x > 0.0) 
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FIGURE CAPTIONS 

Fig. I 

Fig. 2 

Fig. 3 

Fig. 4 

Fig. 5 

Fig. 6 

ISIS efficiency: the solid line gives the geometrical acceptance; the dash- dotted line frac
tion of K± lost; the dotted line the fraction of"± misidentified as ~. 

Gamma detector geometrical efficiency for 1t 
0 reconstruction as a function of the rapidity 

y• and the transverse momentum Pr 

Invariant mass spectra and result of the fits (curves): (a) K+K-, (b) 1t+7t-1t0 , (c) 1t-1t0 , 

(d) 1t +1r 0 , (e) K +"-, and (f) K -" + combinations. The curves on the figures correspond 
to the fits of the full distribution with the forms ( 12) - ( 15) and for the background only. 

Differential cross section for p- (full dots), p 0 (crosses), p + (circles) and ro0 (triangles). 

.. 
Differential cross section for K"0 

( +) and K ( o ). 

Differential cross section for <1>(1020) (+)compared to [16] (o). 
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