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ABSTRACT

. . X0 —Xa
Inclusive photoproduction of %, K (890), K (890) and
* K
K °(1420), K °(1420) has been studied in yp collisions with photons
of energy 20 to 70 GeV and in the renge 0.1 £ Xp £ 0.95 [0.4 £ x

F

—) %
£ 0.8 for the (K) (1420)1, Xp being the Feynman variable of the
vector/tensor meson. The cross-sections for these processes, averaged over

the photon energy range and integrated over x, are given. The inclusive ¢
production in the forward direction can be described quantitatively by a
triple-Regge. model calculation. The remaining ¢ production and the total
K*°(890) and E*°(890) production are consistent with a quark fusion

picture.

(To be submitted to Zeitschrift fiir Physik C)
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1.

INTRODUCTICN

In this paper we report on the measurement of the inclusive processes

YP > ¢X , &~ KK 1
and
*0 *0 + -
Yp * K (890)K . K (890} » K« (2a)
X X —
-+ K °(890)X , K °(890) » K #' (Zb)
*O *0 [E T
Yyp * K (l420)}X , K "(1420) » K'w (3a)
X %X —
> K %(14200X , K °(1420) » K o (3b)

where X is a system of at least two particles with a mass greater than the

sum of the proton and the pion mass.

The data originate from a general study of photoproduction of
multiparticle final states carried out at the CERN SPS using the Omega

Prime Spectrometer with a tagged photon beam in the energy range

EY = 20-70 GeV (experiment WAS57). The vector meson production was
studied over the forward hemisphere in the overall centre-of-mass system
x *
in terms of the kinematical variables x = p. /P (where
F L "max

*
19 is the momentum of the vector meson parallel to the photon beam
direction in the e¢.m.s.) in the range from 0.1 to 0.95 and p;, the
square of the momentum of the vector meson perpendicular to the photon

beam direction.

With the study of inclusive ¢ and K* photoproduction we extend
our previous study on inclusive p and w photoproductionl) to
vector mesons containing strange quarks. While inclusive production of
¢ and K* has been studied over a wide kinematical range with
hadronz) and leptona) beams, photoproduction data are rare. Two
experiments have reported on inclusive photoproduction of ¢, between 25
and 70 GeV 4) and 4.6-6.7 GeV 5), and one experiment on inclusive

. X0 =Xg 6)
photoproducticon of K (890}, K (890) at 20 GevV .



The study presented here overlaps with and extends the previous study
of Ref. 4. The study of K*(890) vector meson production is completely
new. The present results together with those of Ref. 1 provide a
comparison of inclusive photoproduction between particles containing only
v and d quarks on the one hand (p and w) 1) and the ¢ with s%

content on the other.

* X
Integrated cross-sections of K °(1420) and K °(1420) tensor
meson production in a restricted X, range are reported for the first

time in photoproduction.

EXPERIMENT AND DATA SELECTION

The data were obtained at the CERN SPS as part of a photoproduction
experiment using a tagged photon beam and the Omega Prime Spectrometer.
The experimental details can be found elsewhere7). The primary
photons were tagged in the momentum range 20 to 70 GeV and hit a 600 mm
liquid hydrogen target. Charged particles were measured by MWPCs in the
spectrometer and #°s were measured via their decay into two photons by
a lead glass wall. Charged kaons and protons/antiprotons were identified
within the momentum range 5 £ Py £ 18 GeV/c and 19 ¢ pp £
35 GeV/c, respectively, by means of a threshold gas Cerenkov counter.
Recoil protons were identified in the range 0.2 £ pp £ 1 GeV/c by
measuring their energy loss dE/dx in a scintillation countera). All
particles not positively identified as kaons or protons were considered to
be pions. The data sets for this analysis came from two different

triggers in the experiment:

i} A trigger (Tl) which required a charged multiplicity between three
and eight in the detector downstream of the target and at least omne
particle with no 1light in the Cerenkov counter, indicating consistency
with a charged kaon/nucleon track. This trigger yielded the event sample
with a Kt in the final state and also, as a subsample, that with an

identified K'K pair.

ii) A trigger (T2) which required a charged forward multiplicity of two

. . sy s + . .
and no signal from a device gsensitive to e e pairs. This low



multiplicity trigger provided, besides pionic final states (not considered

here}, the elastic ¢ production reaction

Y rép , ¢-KK

and inelastic reactions containing charged kaons, essentially

Yo > Kk me)p , mz1

From the interaction of 5.63 x 10*° photons within the tagging
range, incident on 2.54 X 10%* protons/cmz of hydrogen,
corresponding to a luminosity of 143 nb*l, totals of ~ 3 x 10°

events (T1l) and ~ 1 X 10G events (T2) were recorded.

In the déta reduction we required for both triggers a well measured
primary photon in the designed energy range (20 < EY £ 70 GeV), the
event vertex to be inside the hydrogen target, an event multiplicity
congsistent with the trigger conditions and a well classified charged kaon
track (5 = Py £ *}8 GeV/c). The background of protons and
antiprotons taken as K was less than 10%. Elastic production, which
contributes to T2 events, was excluded by requiring m;(K+K_)

2 2 GeV/cz, mx(K K) being the mass squared recoiling

against the 4 system in an event. This cut removes essentially
Kk events with xF(K+K_) p- 0.95, covering the elastic ¢
production.

The selected event samples contained finally ~ 1.7 x 10°

events with a well identified K or K (data set 1) and, as a
subsample, ~ 7.1 x 10° events with an identified K'K pair
(data set 2).

Invariant mass spectra of Kk and Kif$ combinations for the
various data sets are shown in Figs. 1, 2a,b. To determine the number of
events for total and differential cross-sections of ¢, K*(890) and
K*(1420). appropriate fits to the relevant mass spectra were carried out

in each case (see Section 4).



3. ACCEPTANCE

Three major effects had to be taken into account in determining the

acceptance:
i} the effects of the trigger requirements;

ii) the efficiency of charged kaon identification due to the performance

of the Cerenkov counter;
iii) the precision of measurement of single tracks which have to be
reconstructed in order to form the KK end Kwv mass combinations,

respectively.

The acceptance was determined on a 5 x 10 grid in E_Y and x

F
of the vector meson (AEY = 10 GeV, AxF = 0.1) by applying a
nearly model-independent method. Real . events were rotated in 12

equidistant steps around the photon beam axis. At each step the resonance
X

decay particles were additionally rotated in the ¢ and K rest system,

respectively, computing the kaon (pion) momentum for 32 fixed equidistant

combinations of helicity angles (cos GH.¢H).

Tt was assumed that the decay angular distributions are flat in the
s—channel helicity system, an assumption which is ju!t%fied experimentally
(see below). This double rotation method generated, from one real event,
384 artificial events which were then processed through the program MAP
9). This program simulates the experimental set-up in all essential
details including the trigger requirements and the performance of the

Cerenkov counter for the charged kaon identification.

The fraction of these events fulfilling all acceptance criteria
provided a probability estimate for the single event being accepted. The
resulting mean acceptance values averaged over the EY range 20-70 GeV
and the x, range 0.1 £ x, £ 0.95 [0.4 £ x_ £ 0.8 only in the

K° (1420) case] were found to be
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Al » K'K) = (21.5 + 1.4)%

af®*°(890) » k7]

(28.7 £ 1.5)%

AfR¥ °(1420) » +*KT] = (26.0 + 2.0)% .

The errors include our estimates of systematic uncertainties. In
particular it was checked that the acceptance values are not sensitive to
the assumption of a flat decay angular distribution. Experimentally the
K* decay angular distributions are found to be flat and the ¢ decay
angular distributions deviate significantly from isotropy only at high

XF.

EXPERIMENTAL RESULTS

4.1 Integrated cross-sections

In order to measure the inelastic resonance signals the mass

distributions in Figs. 1 and 2 were fitted to

do _ .. .
a = 2°BW(M) + beBG(M)

where the resonance shape was taken as a Breit-Wigner function of the form

H‘HR'F(H)

Bw(m) = 2 2.2 2 2
(M —HR) + HR'F (M)

with resonance mass HR and a mass-dependent width of the form

2R+ (M)
T =T« LBl
g Pt
where
1
p(M) = 2, 2
% q

PR is the resonance width, q the three momentum of the decay products

in the resonance rest frame, 9% the value of q at the resonance mass and



2 the relative angular momentum of the decay particles. For the
background distribution BG(M) we have chosen a 3rd order pplynomial in the

*
case of the ¢ and for the K 's we used an exponential with a threshold

factor
a 2
BG(M) = (H—HTHR) exp (-pfM°-vM) ,

HTHR being the threshold mass and «, B, Y being determined by the
fit. Because of the positive kaon identification, the p reflection
under the K* is less than 5% of the K* signal. There is in principle
a reflection from highly asymmetric decays of the ¢, but this |is

negligible.

The fit for the ¢ signal in the full data [20 £ EY £ 70 GeV,

2
0.1 & X (¢} £ 0.95, sll Pr

the resulting mass, width and number of ¢'s are given in Table 1. The

{¢)1 iz shown in Fig. 1 and

width is consistent with our experimental resolution. The inclusive ¢
photoproduction cross-section was calculated taking into account the total
luminosity of 143 nb * {see Section 2), the acceptance factor of
Section 3 and another acceptance factor accounting for various further
(overall) inefficiencies in the beam line, the tagging system and the
event reconstruction software. After correcting for the branching ratio
BR{¢p - K+K‘) = (0.493 * 0.01) 10), the cross-section averaged
over the whole photon energy range and integrated over 0.1 & X

£ 0.95 and all p; was found to be

F

olyp * & + X) = (1,499 * 0,074 %+ 0,150} uwb

where the errors correspond to statistical and systematic uncertainties,
respectively. In the more restricted X, range 0.2 s Xp £ 0.8 the

integrated cross-section is
alyp » ¢ + X) = (0.907 * 0.037 % 0.09) yb

The previous experiment‘) with a slightly different energy range (25

s EY £ 70 GeV) found for this Xp range & value of

aolyp > ¢ + X) = (0.621 % 0.033 * 0.19) ub .
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x
Fits to the K mass spectra of Figs. 2a and b were carried out as des-
-] %
& *°(1420)

+ e .
in the w X' distributions. The resulting masses and widths are given

cribed above, using a second Breit-Wigner formula for the

in Table 1. The cross-sections for K* photoproduction were determined
as described for the ¢. For the ﬁF) *0(890) in the Xz range
0.1 s e £ 0.9 integrated over p; and corrected for the
branching ratio they are

*
o(YP » K “(890) + X) = (3.33 + 0.19 + 0.40) ub

X
olyp » K C(890) + X) = (3.29 + 0.20 * 0.39) pb .

We note that the inelastic cross-section for ¢ production is about 1/10
of the 1inelastic cross-section for p and o productionl) whereas
*
the inelastic K cross-sections are in between (1/3 of p and w).
“*
The (K) °(1420) cross-gsections, corrected for the branching ratio
%

K (1420) > Kr  of (0.45 * 0.02) *°’. in  the «x range

F
0.4 £ xF & 0.8 and over the total photon energy range were found to

be

*
olyp » K “(1420) + X) = (0.224 * 0.054 % 0.03) b
X
o(yp » K (1420) + X) = (0.217 * 0.046 * 0.03) b .

For the common X, ranges 0.4 & Xg & 0.8 the cross-section ratios

are

*o

oK "(1420)]
X0

ol[K "(890)]

0.36 * 0.09

_%g

o[K "(1420)]
_%g

o[K "(890)]

= 0.31 * 0,07

These ratios of tensor to vector meson production are consistent with

those found with kaon beams (Refs. 2b,c,d,e) and pion beamsll).

4.2 Charpged hadronic multiplicity and mass recoiling

against the vector mesons =
The inelasticity of ¢ and K (890) was studied in terms of the

charged hadronic multiplicity and of m;. the mass squared recoiling



against the vector meson. The rates were determined by fitting
corresponding mass spectra for the multiplicities from 3 to 11 and slices
of m; and are shown together with the acceptance curves in Figs. 3
and 4.

The multiplicity and m; distributions for ¢ and K*(BQO)
production are similar to each other and to the corresponding ones for
inclusive p and productionl). One would expect such a
similarity in any model in which the production of the particles
accompanying the vector meson is independent of its dynamics, and in which
the dynamical mechanisms for the production of the different vector mesons

are the same.

2 M s
4.3 X and Pr distributions .
In the range 0.1 £ Xe 9 0.95 for ¢, K (890) and
-
K °(890) the distributions of dc/dxF and F(xF) were determined,

F(xF) being the Lorentz invariant cross-section

*
1 _ E do
F(xF) =5 x dx_
P F
max

* * -
where E and Prax are the energy and maximum possible momentum of

the vector meson in the overall c.m.s. computed event by event.

The results for these distributions were obtained by dividing the
data into three ranges of EY: 20-35 GeV, 35-50 GeV, 50-70 GeV. The
distributions for the different EY ranges agree well, indicating that

there is no significant variation of the cross-section with EY'

We present the results averaged over the total ET range in
Table 2. The non-invariant cross—sections are also shown in Figs. 5
and 6, The X dependence of the ¢ agrees with that from the previous
experiment‘). In particular, there is a rise for Xe z 0.75, which
can be interpreted as a contribution from diffractive dissociation of the

photon into a ¢ state (see Section 5.1).
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* ek
The distributions for inclusive K 0(890) and K o(890)

production decrease with increasing X The K*olﬁ*o
cross-section ratio is shown in Fig. 7. It is consistent with being 1
throughout the X, range. The dependence on p; for ¢ production
is shown in Fig. 8. The distribution is well described by da/dp;
~ ebpé. The value of b was found to be b = (-2.62 + 0.16)
(Gev/c) * and does not show a significant variation as & function of

EY. It is in good agreement with the result of Ref. 4.

4.4 Decay anpular distributions of the b

The decay angular distribution of inclusivelj produced ¢'s has been
studied in the s-channel helfcity systemIZ). over the whole photon
energy raenge and excluding the elastic reaction yp - ¢p. Figure 9
shows the distributions of cos BH for all inelastic ¢'s (a) and for
subsamples corresponding to Xe 2 0.7 (b) and xF < 0.7 {e). The
distributions of the azimuthal angle ¢ _ were consistent with being

H
flat (not shown).

The cos GH distributions have been fitted to the form
a*(1 + b cos? GH). The resulting values of b are given in Table 3
in comparison with the results of Ref. 4, which were based on a more

restrictive selection of ¢'s, namely ¢'s with 17 ¢ Piab (¢) =

26 GeV/c. The data indicate a large sin? GH component for
xF 2 0.7, similerly as observed in elastic production of vector
mesons. For X, < 0.7 the value of b is consistent with zero indicating

that some other production mechanism is dominant.

4.5 BStrange particles being associated

with inclusive ¢ production . ~
From the data set defined by requiring 2z 1 K and 2 1 K in

‘the final state (data set 2) the subsamples with another K+, K,
Kg or A in the final state were selected, and the number of ¢'s
was computed by a fit to the mass distributions of the KK
combinations of these events. Table 4a shows for the X, range of the
associated kaons 0.1 £ xF(K) £ 0.5 the number of &'s found in this

experiment.
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The numbers are not corrected for acceptance losses (which cannot be
calculated in a straightforward manner due to the lack of an adequate
model for the production mechanism) so that they have to be understood as
lower limits. However, the detection probabilities for the strange
particles are the same for K+ and K due to the symmetry of the
apparatus. It was checked that the shape of the x_ distributions of the

F
* s
accompanying K~ are similar.

The single rates of K+ and K events show a pronounced asymmetry
of .

+ -
A MWK ) - NGWK) _ 4 97 4 0.06 .

N($kT) + N(eK)

This ratio is only slightly biased by acceptance effects,

The asymmetry 1indicates an excess of k' events which could
originate from Ko+ hyperon production (where the hyperon is not seen).
The data (Table 4b) appear to show some energy dependence of the asymmetry
varying as A ~ E;n. n being 1.9 £ 0.2.

DISCUSSION
5.1 Diffractive production of the ¢

Guided by the results from inclusive p/w production1>,' the

cross-section of 1inclusive ¢ production in the forward direction was
compared with an estimate of diffractive ¢ production which was obtained

from a triple-Regge model.

Assuming Pomeron dominance and Pomeron factorization the

cross—section for yp * ¢X within this model is given by

2
d o _ A2 . . 1
dtdx, B BppP(O) By¢P<t) Cppp 16w(1-x.)

and the diffractive cross-section for yp * ¢p is given by
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do 1 2.

2
dt = 161.37¢P(t)'ﬂppp(t)

-2.1/4
GPPP 0.32 (mb GeV 7)

(Ref. 13), the proton-proton-Pomeron vertex factor at 40 GeV (Refs. 1,14)

With the triple-Pomeron coupling

B;pp(t) = 51.3 exp (-5|t]) (mb cev %)’ |

a ¢ forward differential cross-section of

do
dt

t=o

= (2.41 * 0.4) pb/GeV® (Ref. 15)

2 s5)

and an exponential t-slope of (6 * 0.3) GeV (the latter two

from elastic ¢ production) we find

do_ _ (107.67%7* %5y —1 b .
dxF —38.52 l—xF

Figure 5 compares the experimental distribution dc/dxF (¢p) with this

prediction (drawn in as a band, corresponding to the errors). For

X, % 0.8 the guantitative agreement is satisfactory.

' *x
5.2 Non-diffractive production of ¢ and K {890)

Non-diffractive vector meson production is known to be reasonably
well described by the quark fusion model for hadron experimentsle).
In this model the general expression for the cross—section of the reaction

A +B*C 4+ X is given by

g2 -
q1q2

4

Z_EdL_% y

q q q q
vs dx_ = {Fal(x1)FBZ(xz) + FAz(xl)Fax(xz)}
F 3HC

q].qz

Here Fi(x) and Fg(x) are the quark distributions in the
beam and target particle, respectively, with the sum running over all
possible types of gquarks ql.ﬁ; which couple to the meson C with

coupling strength g The fractional momenta of beam and targef

9192’ _
(x1 and X » respectively) carried by the quarks are defined as

2
ual: x -x = x X X x = M_./s.
us 1 2 F' "2 2 C
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To extend this model to photoproduction the incoming photon is
coupled via VMD to p°, w, ¢, thus acting as ean incoming hadron.
It has been shown that the valence quark distributions of the vector meson

are consistent with being those of the pion, i.e ~ x{(1-x) 1’4).

In the previous study of ¢ photoproduction4) it was argued that
for kinematical reasons predominantly valence gquarks of the photon and sea
quarks of the proton should contribute to the process (recombination type

model). This picture described the data in a satisfactory way.

In this analysis we retained also contributions from photon sea
quarks and proton valence quarks. Allowing for different contributions
from u and d quarks with OZI viclating coupling ? and from s querks with a
normal hadronic coupling g the cross-section for ¢ photoproduction

within the quark fusion model reads

2Edo _4v a | gE—z-(""—"’»f-‘ﬂ'i)‘ir(x)-V(x)
Y » p 2

¥s dxF a2 2 4w £2 £2
P w
Ez 4w 4w 4w
+ 3 (—+ — + ) 8 (x )V _{(x)
4w 2 2 2 Y 2 P 2
f £ £
P w $
E2 4w 4w 4w 52
+ 2 [+ — + A — (1 + YIV (x )+8 (x )}
4w 2 2 2 ~2z Y 1 P 2
£ f f g
P w ¢

. 2 '
»2 B 2 422+ B Ar 4w A%y o (x )es (x)
* ~2 2 2 2 1 p 2
g £ £ £
p o Td

Here V and S are the valence and sea quark distributions,
respectively, awlf;H are the VMD couplings of the photon to the
vector meson VM and A is the suppression factor of s quarks relative to
u and d guarks in the sea. This formula is illustrated in the diagrams of

Fig. 10.

}.
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The structure functions were taken from Hoore17) assuming those
of the pion for the (vector meson dominated) photon. ‘E’/g’ and
A were kept as parameters in a fit to the data. These data were
obtained from the cross-sections in Table 2 by subtracting the diffractive
part as estimated via the triple-Regge model of Section 5.1. The
resulting distribution is shown in Fig. 11 together with a fitted curve
which has been normalized to these data. The different contributions to
this curve from the VV, SV, VS, and S8 term, respectively, are shown
separately in Fig. 12. The fit describes the data equally well for
combinations of the unknown parameters in the ranges 0.1 £ X £ 0.4 and

0.01 £ §2/g% 2 0.03.

The range of $ /g° 1leads to the conclusion that the 0%ZI
violating processes of inclusive ¢ production contribute between 25% and
50 for X = 0.25 13). This conclusion 1ig consistent with an
independent estimate which can be obtained in terms of the quark fusion
model. With unpolarized quarks the angular distribution of the k' in
the Gottfried-Jackson frame 1is given by C*(1 + « cos® ©) with
a = —(1—4-m;/H;), where mq is the mass of the quark
involved. We estimate from our data o 2 -0.2 at 90% confidence level
which corresponds to £ 30% 0ZI violeting contributions.

Q

%
Applying the quark fusion model to the photoproduction of K and

%
K ° no contributions from OZI violating processes are possible at the
same level considered for the 4. The 1lines in Fig. 6 show the

prediction of the model in comparison with our data (height adjusted).
The sagreement in shape is satisfactory. Again this shape is nearly
insensitive to a wvariation of % in the range 0.1 & A £ 0.4, The
result of the model calculations for the cross-section ratic do/dx

*o —Xo. , s . .
(K )/da/dxF (K ") is shown as the line in Fig. 7.

* X
The similarity of K ° and X ° data indicates that contribu-

X
tions of proton valence quarks, which are possible for K ° production
—% -
(8d system), but not for K ° production (sd system), are small.

Further the S (x )8 (x ) contribution, mainly for x <
Y 1 P 2 F
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0.3, is in total about 40% of that from VY(xl)-Sp(xz)
since only the valence dd and s§ quarks can contribute to vy(x1)’

which account for 1/3 of the photon's valence quark content.

Within the accuracy of our data, it might be that the effect of
producing the K*O with valence quarks from the proton is not as
important as might be expected from the simple quark fusion model.
However, this requires knowledge of the proton valence quark distribution
at small x (£ 0.1), where it is not well establishedlg) This is an

interesting point, which can be investigated further by also studying the
+

*
photoproduction of K

6. SUMMARY

This paper reports on the inclusive photoproduction of ¢,
...) x X
°(890) and ‘K o(1420) with photons of energy 20-70 GeV in the

I
kinematical range 0.1 £ Xp £ 0.95. The cross—section for the ¢
meson is (1.499 * 0.074 * 0.150) wub; its production over the whole
X, range is consistently described by a quark fusion model with aa
additional diffractive contribution for Thigh Xp quantified* by a
triple-Regge mechanism, Integrated cross—sections for K o(890),
2*0(890} production are measured to be equal and to be about 2.2 times
bigger than for the ¢. Again the quark Ffusion picture provides a

satisfactory description of the production mechanism.

. * -k
The first observation of K °(1420), K 2(1420) in
photoproduction 1is reported. Its integrated cross-section over a
restricted X, range (0.4 £ Xp 0.8 is found to be ~ 1/3 of that
.

x
for the corresponding X (890) in the same kinematical range.
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Table 1

Results of the fits to the K*K~,»"K* and w*K~ mass spectra
of Fige. 1 and 2

Channel HR (MeV) FR {MeV) No. of resonances
¢ > KK 1020.1 + 0.11 10.13 + 0.31 5526 + 132
x —_
K °(890) » v k' 894.52 + 0.63 59.81 *+ 2.29 25182 + 855
X _
K °(890) » 'K 894.63 + 0.76  62.60 + 2.81 19927 + 795
* —_
K °(1420) » « K" 1408.45 + 6.22 62.68 + 20.88 1402 + 375

1+

_Xg . -
K °(1420) » »'K 1435.39 * 6.49 8l1.44 + 23.81 1582 + 380
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Teble 3

Values of b from a fit of the ¢ decay angular distribution
in the helicity system to a+*(1l4b cos? 6y). Comparison is made
with the results of a previous experiment (WA4) 4)

Experiment X, range b
WAS? 0.1 % xF £ 0.95 -0.16 + 0.07
0.7 s Xg £ 0.95 -0.86 ¥ 0,09
0.1 < X < 0.7 -0.07 * 0.08
WA4 0.2 < X, < 0.7 -0.31 * 0.09
0.7 & X £1.0 -0.89 + 0.08
ITable 4

Strange particles photoproduced in association with the ¢

a) Numbers of events integrated over the whole
photon energy range (20-70 GeV)

Reaction No. of events
YP* o+ {(21K) +X 351 + 26
Y ?¢+ (1K) +X 203 + 20
YP 2* ¢+ (21 K;) + X 37 + 10
YP* ¢+ (21A) +X 76

b) Numbers of ¢K* events as a function of the
photon energy

Photon energy range (GeV)
Reaction 20-35 35-50 50-70

yp+ o+ (21K +x 67 + 12 182 * 21 127 * 16

+
2]

Y2 ¢+ (1K) +X 14 * 126 + 14 99 + 17
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Figure captions

Fig.

Fig.

Fig.

Fig.

1

+
.

e

.

Mass distribution of K+k_; the curves show the result of
the fit (explained in the text). Full curve: total fit, dashed
curve: background, dashed-dotted curve: resonance signal.

Mass distributions of a) «K' and b)) vk the
curves show the results of the fit {explained in the text).
Full curve: total fit, dashed curve: background, dashed-dotted
curve: resonance signal. The insets show enlarged the mass

b1
region of the K (1420) (fitted background subtracted).

The number of &) &, b) K %890) and c¢) K 1890) as a
function of the charged particle multiplicity NCT. The curves
show the geometrical trigger acceptance. For comparison the
black boxes in a) indicate the shape of the distribution for

1)

inclusive photoproduction of p° (arbitrary normalization}.

The number of a) ¢, b} K.*%SQO) and ¢) K *?890) as a
function of m;, the mass squared recoiling against the
vector mesons. The curves show the geometrical trigger
acceptance. For comparison the black boxes in a) indicate the
shape of the distribution for inclusive photoproduction of

° 1) {arbitrary normalization).

Non-invariant cross-section da/dxF of the ¢. The lines

are described in the text.

x
Non-invariant cross-section da/dxF of a) the K o(890)

M*
and b) the K °(890). The lines are described in the text.

*
Crogs—section ratio dd/dxF iK °(890)]/(do/dxF)
—
[K ©°(890)1. The line is described in the text.

do/dp; distribution of the $. The straight line

represents an exponential fit described in the text.
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Helicity angle cos © distributions from the ¢ decay for

H
a) the total Xp range 0.1 £ Xg £ 0.95; b) 0.7 £ X
£ 0.95 and c¢) 0.1 = Xp < 0.7. The curves correspond to a

£it of the form as(l+b cos” 8,) (see text).

Some seleéted graphs contributing to the cross-section formula
in the text for a) V_ (x )V (x ), b) S (x )V (x ),
Y 1 P =2 Y 1 P 2
c) V.(x )*8 {(x ), d) 8 (x )*S (x ). Full quark lines
Yy "17 Tp Ta v "1 P 2z

denote valence quarks, dashed quark lines denote sea quarks.

The non-diffractive part of the ¢ cross-section as a function
of xF in comparison with a quark fuszsion model prediction (see
text).

Different contributions to the ¢ cross-gsection (full 1line)

predicted by the quark fusion model. The contributions sare:

from V. (x )*V (x } (- - = = = - - — N
v 2 P 2
from 8 (x )V {x ) {(-.————.=.=.=),
Y 2 P 2
from VT(xl)-Sp(xz) (. . . . . . . .) and
from SY(xl)-Sp(xz) R I
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