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Abstract

A spin-parity analysis of a sample gfp — KT K~ 7tz 70 annihilation events taken at rest in gasedijsat NTP is
reported. The invariant mass spectrum of #i€ K ~7° system shows the presence of #é resonance pattern at 1.42 GeV.
The analysis of this signal confirms the results obtained by the OBELIX Collaboration in previous works, namely: the existence
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of two pseudoscalar states at 1.4130.002 and 460+ 0.012 GeV with widths 0.05H- 0.004 and 204+ 0.015 GeV,
respectively. Thes p system in the®P; wave shows also a signal corresponding to the axial veftdrd20 decaying tok * K

with mass 1420+ 0.003 GeV and width @61+ 0.005 GeV. A study of the incoherent phase space background shows that its
origin is mostly due to the reflection of a resonant state inkiHek ~ 7~ system. The isobar decomposition of this resonant
state is mainlyfg(1370(x )y, its parameters arg:’C = 0+, m = 1.670+ 0.02 GeV and width 67+ 0.036 GeV. This
signal can be probably identified with another decay mode of§li&710.

0 2002 Elsevier Science B.V. All rights reserved.

1. Introduction

The interest to the pattern of resonant states in
the E/. region lies in the fact that some of these
objects could be exotic, i.e., najy mesons [1,2]. For
a detailed review see [3].

Most of the work performed at LEAR on the/:
case has been carried out by the OBELIX experiment
[4-6], which investigated th& K final state, the
only one which allows to study the full pattern of res-
onances in the interesting mass region. A contribution
is also due to the Crystal Barrel experiment, which in-
vestigated the channek = [7-9] and to the Authors
of [10], who investigated the channglr .

In the present Letter, the investigation of the chan-
nel pp - K*K-7tzx~7% in gaseous hydrogen at
NTP, to continue the study of the :Eb K Kx decay
modes, is reported.

A spin-parity analysis was performed, according
to which the results of the previous OBELIX results
[4—-6] were confirmed, and precisely: two pseudoscalar
states were seen atll GeV and 145-146 GeV, with
widths Q05 GeV and (110-0125 GeV, respectively.
The first pseudoscalar decays #@m, K*K, but
mainly directly toK K 7; the second one decays only
to K*K. In 3P; protonium wave a signal was seen
corresponding to the axial vectgi (1420 decaying
to K*K with mass and width.#2 GeV and 06 GeV,
respectively.
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A new interesting result came out from the present
analysis studying the nature of the incoherent phase
space background; this background was found unex-
pectedly large, of the order of 50% against an ex-
pected 15%. It turned out that its origin was mostly
due to the reflection of a resonant state in the
KTK~—ntmx~ system. This resonant state, with scalar
quantum numbers, observed in tki& 77 system for
the first time, can be tentatively identified with another
decay mode of thg(1710 [11]. Nature and spin as-
signment of thefo(1710 were controversial until re-
cently, its interpretation ranging from a glueball to a
molecular state [12].

2. Datataking and event selection

About 24 million antiproton—proton annihilations
at rest on a gaseous hydrogen target at NTP were
collected in 1995 using the OBELIX spectrometer, at
CERN LEAR. The OBELIX experimental setup con-
sisted of four detectors having cylindrical geometry
(a detailed description can be found in Ref. [13]),
arranged between the poles of the Open Axial Field
Magnet (OAFM) of CERN. In the present analysis
only TOF (Time Of Flight) and JDC (Jet Drift Cham-
ber) detectors were exploited. The data were collected
with a 4-prong trigger, asking multiplicity 4 in the in-
ner TOF and 3 or 4 in the outer TOF barrels. In addi-
tion, it was required the presence of at least one par-
ticle with a time of flight, between the internal and
external barrels, larger than58ns, in order to record
data with a larger fraction of charged kaons in the final
state.

The events were reconstructed using the OBELIX
reconstruction program and the charged particles were
identified through their energy deposition in the JDC.
The kaon and pion identification efficiencies were op-
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Fig. 1. (a) Scatter plot 0fi2(xt 7~ 70) versusn?(K T K ~); (b) =+ 7~ =0 invariant mass; (cK * K ~ invariant mass.

timised by defining contour regions in th&ddx ver-
sus momentum scatter plot with uniform confidence
level. The residual pion contamination of the kaon
sample was thus below 1% in the momentum interval
of interest (below 400 MeYk).

The scatter plot of the squared mass ofittter 70
system versus that of thE* K~ system is shown in
Fig. 1(a) for the selected events. The 7~ 79 in-
variant mass (Fig. 1(b)) is dominated by the presence
of two signals in the mass regions aroun& GeV

The 9682 selected events were submitted to a and 08 GeV, corresponding to the production of the

one-constraint kinematical fit to test the hypothesis
pp — KTK ntn—n0 Events with a confidence
level greater than 90% were retained for further
analysis. Contamination from other final states was
minimized by rejecting events satisfying concurrent
kinematical hypotheses. A residual 8% contamination
was estimated by comparing the experimenidl
distribution to the theoretical one with one degree of
freedom.

n and w resonances. The-signal is very much re-
duced by the OBELIX apparatus acceptance, due to
the undetection of the low momentura 0.2 GeV/c)
charged kaons, causing the depletion of events with
large values of ther * 7~ 70 invariant mass. A signal
corresponding to th¢-meson is visible in th& K~
invariant mass spectrum (Fig. 1(c)) together with a
second peak at.1 GeV, which is a kinematical re-
flection due to thev-resonance. Thg p — w¢ chan-

The apparatus acceptance for events of the type nel cannot be observed in the OBELIX setup due to

pp — KTK—ntn—70 was evaluated by using the
OBELIX Monte Carlo program based on the GEANT
3.21 simulation package.

a combined effect of kinematics (thg is produced
guasi at rest) and due to failure to detect low momen-
tum kaons.
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In the K K ~7¥ invariant mass spectrum of Fig. 2
one observes an enhancement aroudd@eV corre-
sponding to thet /i signal. This signal becomes more
evident when events associatedit@ndw-production
are removed from the data sample by making an ap-
propriate selection of thertz 7 invariant mass
(0.610< m+,—50 < 0.730 GeV). After this cut the
data sample reduces to 3651 events.

The main feature of th& = invariant mass distrib-
utions, Fig. 3, is the presence of the charged (892
and the absence of the neut&i®(892). This ‘asym-
metry’ was checked as neither being induced by the
apparatus acceptance nor by selection cuts. An inter-
pretation of this feature is that there is &G direct
production. It will be shown in the following section
that indeed chargeff * are coming mainly fronk /:
decay.

3. Spin-parity analysis
3.1. Globalfit
A spin-parity analysis of the selected™ K ~m -

—70 data sample was performed within the frame-
work of the isobar model, using the Zemach tensor for-
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Fig. 3. (a) Charged and (b) neutr&lr invariant mass spectra for the full and reduced (withpahdw) data samples. The line is the result of
the best fit.
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malism, relativistic Breit—Wigner for resonance ampli-
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In a second series of fits, the full data sample (8598

tudes, as well as amplitudes in the scattering length events) was used. In this case, the fitting amplitude

approximation for low-energy two-body scattering (as
for 77 ~). The spin-parity formalism, together with
the fitting procedure, was already described in detalil
in previous works [4,5] of the Collaboration.

The first step in the spin-parity analysis consisted
in fitting the reduced data sample (withopandw).
A global fit of these 3651 events was done with an
amplitude similar to the best fitting amplitude used to
describe the data sampl&s" K °z ¥+~ of the pre-
vious works [4,5], and constructed in terms of two iso-
bars: thek K system recoiling against an isoscalar
nmw S-wave. Then, for théSy pp partial wave con-
tributions to thek K isobar, two pseudoscalars were
considered: thg(1400, decaying taiorr, K*K +c.cC.
and to the directk Kx three-body decay, and the
1n(1460, decaying toK*K + c.c. For theP; proto-
nium wave, contributions from a*1" resonance were
considered: thef1(1420, decaying toK*K + c.c.,
plus a directk*K production. Since thef;(1285

was practically unobserved in the reduced data sam-

ple, its contribution was not taken into account at
this stage. Finally, the fitting amplitude contained

contained in addition the contribution gk + K~ and
oKt K~ intermediate states, where tih&" K~ sys-
tem can be in relatives (like fo andag) or P (like
¢(1020) angular momentum states. The question of
which KK system is produced witlb can be ad-
dressed. It might be a complicated superposition of
many resonances or free production of two uncorre-
lated kaons. As it was reported in the previous sec-
tion, low momentum kaons could not be detected by
the apparatus and therefore channels jike — w¢

or pp — wag could not be measured. One has then
to look to greatek K mass systems. The best fit re-
sult was thatk * K~ are coming fromfy(1370. The
main contributions to the full data sample, besides the
complexE /. structure, ares fo(1370), from initial 1So
and3P; and the amplitudes fo(1370 andn¢ (1020,
from initial 35, and 1Py, respectively. Withfo (1370

is indicated thek K isobar inL = I = 0 state [11],
which has been parametrized in different ways, the
best one being a broad resonance with mass around
1.4 GeV and width o~ 200 MeV. These values were
obtained from the fit leaving mass and width as free

also an incoherent phase-space background term (thgparameters. Other contributing amplitudes were also
background shape was tested in dedicated analyses)considered: from the initial statés;, the ¢ (1020
Masses and widths of the resonances were fixed to channel and from thépP; state, thewfo(1370 chan-

the values obtained in the previous published analy- nel. The contribution of theag channel was also taken

ses of thek K% channel [4,5], and the number of

into account. All contributions were found to be neg-

free parameters was varied between 5 and 8, dependigible.

ing on the testing hypotheses. The quality of the fit
was established by evaluatinj= —logL, the log-
arithm of the likelihood function used for the min-
imization, as well as from the(? calculated over
several invariant mass distributions. The theoretical
amplitude constructed in this way provided a rea-
sonable description of the experimental data; how-
ever, the result of the minimization procedure indi-
cated a poor quality of the fig2/Npor = 1600/1126,
with £ ranging from —2040 to —2100. Moreover,

The fit (with 12 free parameters) of the full data
sample was not yet satisfactorg & —11890 and
x?/Npor = 1755/1250). Still, the background con-
tribution turned out too large~ 26%). The fit of
the reduced data sample, using the above described
more complex amplitude, gave again a too large
background contribution, even if it provided a qual-
itatively good description of all the invariant mass
distributions. The only spectrum poorly fitted was
the KT K~ntm~ invariant mass £ = —2220 and

the result suggested an incoherent background of x2/Npor = 1454/1126). The larger discrepancies
the order of 54-56%, which appeared unexpectedly were around B8 GeV where an enhancement, asso-

large, indicating an incomplete description of the de-
cay amplitude. In fact, the total background is due
to the contamination from other reactions (estimated
around 8-10%) and from the contributions to the
overall amplitude which were neglected in the analy-
sis.

ciated to a peak at.07 GeV/c in the 7% momentum
distribution, was observed in the experimental distrib-
ution (Fig. 4).

From these studies, it was concluded that a con-
tributing term in the transition amplitude was still
missing. The possible source of the large background
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nant state of such a mass and with a width of about
0.250 GeV or more.

All other hypotheses used for the description of
the K Knw system were characterised by a larger
background contributionx 36%) and no reasonable
improvement of the fit quality.

The final form of the fitting amplitude was then
constructed by including the contribution of direct
K*0K*070 final state and the production of a scalar
resonant statefy(1710) decaying inta K K )s()s,
where thg K K ) system was parametrized in terms of
a Breit—-Wigner amplitude, here callg@(1370.

The results of the best fit are shown in Table 1 for
both the reduced and the full data samples. For the
latter, the best fit solution (with 17 free parameters)
yields £ = —12138, x2/Npor = 15451250 and a
background contribution of 15%. The resonant state
observed for the first time in th& K system can
tentatively be identified with another decay mode of
the fo(1710 [11].

The results of tests of spin assignment and decay
modes of thef;(1710 are shown in Table 2 for
the reduced data sample. Th@g(1710 mass and
width used in these fits were.670+ 0.02 GeV
and 0267 + 0.036 GeV, respectively. The = 2
assignment for the spin of thE K 7z resonance was

was analysed separately in a series of fits using tested using resonance parameters from the analysis

mainly the reduced data sample, where the back-

ground relative contribution was larger. By inspecting
the KT K~ ntx~ invariant mass distribution (Fig. 4)
it was proved that the shoulder arourd..7 GeV was
not due to an acceptance effect.

In order to construct the most appropriate isobar
decomposition of thek K system, the following
hypotheses were individually testedk 7)s(Kn)s,
K*OK*0, £(1370(wn)s. It was assumed F§ =
0t* for K Kz produced from the initial state'sy
and3pP;. The K*9K*0 hypothesis gave a substantial
improvement of the fit quality, even if its partial con-
tribution was small (confirmed by the absencekof
signal in theK 7 invariant mass distribution), but the
background contribution remained large 84%). The
fo(1370 (rrr)s hypothesis gave also an improvement
of the fit and, in addition, it reduced the background
contribution to a reasonable value- 1%). More-
over, theK Knm — fo(1370(w7)s amplitude con-
tribution produced a peak around8 GeV and could

therefore be interpreted as the production of a reso-

of J/¥ radiative decays t&K ™K~ from the BES
Collaboration [14]. The fit with the 2" hypothesis
has an additional parameter sincet2is also allowed
from pp 3P, initial state. The result of this fit turned
out of poorer quality if compared to that where the
spin assignment is 0. It determined a decreasing of the
likelihood value, an increase of the? and a greater
background contribution (see last four columns of
Table 2, where a constant coherdfitk * production
term is included). From the table, it comes out also
that the most probable decay mode of fa€1710 is
fo(1370 (7).

Alternative ways for suppressing the large incoher-
ent background and a search for contributions from
other intermediate states were attempted with negative
results. Indeed, neither an improvement of the qual-
ity of the fit nor a reduction of the background were
observed when thgp — ¢ (168079, h1(1380 (),
f1(1510 (7 r) channels were considered.

The f5(1710 resonance is dominantly produced
from the 3P initial state (with relativel = 1) and it
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Table 1

267

Fractional contributions to the best fitting amplitude for the full data saniplq.z/NDop and N,y are given also for the reduced data sample

pp init. state Amplitude Intensity (%)
s, n(14007 T 7~ (agm) () 2.0+04
(K*K +c.c)(mm) 35+04
(KK7O)(xr) 105+ 1.4
n(14607 7~ (K*K +c.c)ewm) 23+08
nfo(1370 (T 7K TK™) 42+05
fo(171079 (KtK~mtn)m0 05+05
K*K*70 (KTn ) K~ 7 )0 05+0.2
351 wfp(1370 tr— 20K tTK™) 285+ 15
1p ne (T 7K TK™) 46+02
3p; nfo(1370 (rTa 70K K) 8.8+0.3
114207t 7~ (K*K +c.c)mm) 20403
K* dir. prod. K*K +c.c)ewm) 20+08
K*0g*070 (KTn)(K 7 T)n0 11+04
fo(171070 (KTK~nta~)n0 145+05
Bkg 150+2.0
—L 12138 2397
%x2/Npog 1.236 (Vpor = 1250) 1.056 ¥por = 1126)
Nr. events 8598 3641
Table 2

Tests of spin assignment and decay modeg;@f 710 over the reduced data sample. The last four columns include a constant catiereht

production term

f2(1710 — (K7)(K7) - X - -
f2(1710 — fo(1870 () - - x -
fo(1710 — (Km)(K) - - - x
fo(1710 — fo(1870 () - - - -
— K*K* - - - -
Bkg. (%) 4Q7 405 410 360
—L 22200 22220 22260 22270
x2/Npor(NpoE = 1126 1.291 1288 1240 1267
Np 120 150 150 140

X - - - - X
- X X X X X
210 340 340 340 280 260
23020 23340 23360 23370 23540 23900
1179 1145 1146 1141 1076 1061
140 150 180 180 17.0 170

is practically absent fromsSy (relative L = 0). Such

a ‘centrifugal barrier anomaly’ was also observed in
pp — ¢x0 annihilations at rest [15,16], since this
channel is mostly produced from the tripl&twave
(3s1), with relative L = 1, and it is unobserved from
initial 1Py, with relative = 0.

3.2. Partial wave analysis

The resonance contributions to the best fitting am-
plitude, and in particular the presence of a strong in-
terferingK ¥ K~ T7~ wave from®Py, were checked
by making a partial wave analysis (PWA) of the
K+ K~ 70 system. To perform such an analysis, it was

necessary to simplify the structure of the fitting ampli-
tude. All Breit—Wigner factors entering in the ampli-
tude expression were removed. The considered partial
amplitudes were those describing tikeK = isobar
decaying intoagm, K*K + c.c., as well as directly
into K K7 from 1Sy initial state, and intdk*K + c.c.
from initial 3P; state. In the’P; amplitude, an isobar

K K decaying intofo(1370 ()5 was also con-
sidered and, in order to arrive to a stable solution, the
phase space incoherent background contribution was
fixed to the value obtained from the global fit. Due to
several relatively small contributions which were ne-
glected in this type of analysis, the relative phases be-
tween partial waves were not well defined and only the
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Fig. 5. KT K~ 7Y intensity spectra from the partial wave analysislszj initial protonium wave.

intensity distributions of different partial waves were o0.35 = g 2P1

analysed. 0.3 E 0-25 :'+_
The general trend of partial wave intensities agreed . .. - 02 F

well with the results of the global fit. All partial waves 3 E

from pp 1So showed a resonant peak aroundiGeV, Tk 015

the n(1400 (see Fig. 5). The intensity & *K + c.c. o1e e 01 |

from this wave, besides the peak a41 GeV, showed -1 F F

an asymmetry at higher mass, suggesting the presence®-05 £ 002 2

of the second pseudoscalpd460. SRR, O ST ET
From the initial °P, wave, the resonant peak of m(K+K —10) GeV m(K+K —10) GeV

f1(1420 is shifted to 145 GeV, due to the interfer-
ence between th& *K~7+x~ amplitude and the  Fig. 6. Comparison between thsy and3p; partial wave intensities
K*K system fromK T K ~x¥, a behaviour well seen  and the global fit results. The distributions are arbitrarily normalized
from the3P; projection of the global fit amplitude, as o unity.

shown in Fig. 6. In the figure, the superposition of the

1Sy and 3Py partial waves intensities to the global fit the data was performed. Starting with 21 free para-

results is also shown. meters, those parameters which were compatible with
zero were switched off, one by one. The number of
3.3. Global best fits free parameters was thus reduced to 15 (9 real coeffi-

cients and 2 relative phases, 3 relative initial state con-

In a final series of fits, a search for a possible tributions and one additional parameter to describe the
f1(1285 signal, as well as an investigation of the background contribution), with no negative effect on
sensitivity of the data to the existence of tfig1420 the quality of the fit.
and of the second pseudoscalar, #@460, were Although not directly observed in th& TK ~7°
performed. invariant mass distribution of the reduced data sam-

After a preliminary grid search for a better deter- ple, the presence of th¢ (1285 could be demon-
mination of the masses and widths of the resonancesstrated if some selection criteria on tke” K ~ invari-
produced in the reaction, a search for the optimal num- ant mass € 1.052 GeV) andr 7~ invariant mass
ber of free parameters (the absolute value and the rel-(> 0.41 GeV) were applied. Such criteria intended to
ative phase of partial amplitudes) suitable to describe emphasise theg production and to select the kine-
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Table 3
Tests of sensitivity to th¢1 (1420 over the reduced data sample
L x2/Npor (KTKk— 7% = K*K +c.c. (KK~ 7% - £1(1420 Np
(Npor= 1126 % %

2413.6 1.057 1.6 2.5 21
2406.8 1.064 - 5.3 19
23914 1.078 6.8 - 19
2397.0 1.056 2.6 3.2 15

matical region of lowk T K ~z0 invariant mass. The  best fit solution where some parameters compatible
resulting invariant mass distributions are shown in with zero were switched off and both contributions are
Fig. 7. The curve superimposed to the data of Fig. 7(a) included.
is the result of best fit solution neglecting the contribu- The results of the tests of the sensitivity of data to
tion of the /1(1285. An evident better agreementwith  the presence of thg(1460 are reported in Table 4. By
the experimental data is visible in Fig. 7(b), where the removing then (1460 from the fitting amplitude, and
contribution of thef1(1285 from P-wave was added  keeping fixed the parameters of all other resonances,
to the best fitting amplitude. the quality of the fit became worse (second line). How-
The results of the tests of the sensitivity of data to ever, if masses and widths {1400 and f1(1420
the existence of the axial vectgr (1420 are reported  were left free, an equally good description of the data
in Table 3. The tests were performed by removing or was obtained (last line). The price paid for that is a
leaving thef1(1420 contribution from the amplitude  very large width for the axial vectof; (1420, in con-
in order to see whether the direkt** K production tradiction with the previous OBELIX results [5] and
or some interference effect could reproduce the bestwith all the values reported in literature [11]. From
solution. The first line of the table reports the results of these tests, one can conclude that the present data are
the fit including both contributions; lines 2 and 3 show sensitive to the presence of a second pseudoscalar in
the results wherk *K direct production orf;(1420), the K K system, at a mass aroundt@ GeV, decay-
respectively, were excluded. Finally, the last line is the ing mainly intok *K + c.c., in agreement with the pre-
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Table 4
Tests of sensitivity to the (1460 over the reduced data sample
17(1400 1n(1460 f1(1420 -L x2/Npor
% (agm) % (K*K) % (KTK 79 % (K*K) % (K*K)
3.2 4.05 176 38 32 23970 1056
(m =1.413 GeV,I" = 0.052 GeV) (n = 1.461 GeV,I" =0.120 GeV) = 1.420 GeV,I" =0.061 GeV)
4.4 7.20 153 - 37 23667 1083
(m =1.413 GeV,I" = 0.052 GeV) - = 1.420 GeV,I" = 0.061 GeV)
3.3 7.80 158 - 42 23937 1050
(m = 1.415 GeV,I" = 0.068 GeV) - = 1.419 GeV,I" =0.162 GeV)

vious results of the OBELIX Collaboration [4-6] and The pseudoscalar state namgd440 in the PDG
with the earlier analyses performed by Mark Il [17] [11] appears as the superposition of two indepen-
and DM2 [18]. Moreover, this implies that the hypoth- dent states, the(1400 and then (1460, with differ-
esis of a “super-high pseudoscalaf(;1700-1800, ent decay modes. According to the most recent inter-
formulated in one of the previous OBELIX analyses pretations [19], the higher mass state is likely to be
[6], as compatible from a fitting point of view, has here the ss member of the radially excited pseudoscalar
a lower probability. nonet, whereas the lower mass state should be an ex-
The above tests for the significance of th&1420 otic, under the hypothesis that th€1295) is the non-
andn (1460, were done using the reduced data sample strange member of the excited pseudoscalar nonet.
(without the contributions off andw). However, they Then (1400 has strong affinity for glue, and its prop-
were repeated using the full data sample and the two erties and mass are even consistent with those ex-
sets of results were found in excellent agreement. pected for a bound state of light gluinos [20].
A nice confirmation of this scenario is coming from
a recent L3 analysis [21], concernigk = andnm
final states obtained iy collisions. Since inyy
interactions the production of a pure gluonic state is
expected to be small with respect taja state, the
absence, or suppression, of a state is a good argument
in favour of an exotic interpretation, or, at least, of
a large coupling to gluons. The states observed by

4. Conclusions

From the analysis of a sample pp annihilations
atrestin gaseoull, at NTP into theK TK ~7t 7~ =°

final state, the following evidences can be drawn. In L3 i th _ h L th 1285 th
the KK 70 system it is required the presence of were, in theK Kz channel, thef,(1289, the

two pseudoscalar states: the first with= 1.413+ /11420 and a state withn = 1.481+ 0.012 GeV,
0.002 GeV,I" = 0.051+ 0.004 GeV: the second with dentified with theyy; in[11] and, in theyrxr channel,

m = 1.460+0.012 GeV," = 0.120+0.015GeV: and 1€ /1(1289. No evidence was found for thg1400,

of one axial vector state withh = 1.420+ 0.003 GeV, neither in theX Kz channel nor in theyrx one.

I = 0.061+ 0.005 GeV. The presence of a second ax- This points to the fact that indeed the Iqwer mass
ial vector state, thg1(1285, was also demonstrated. componentof thé /: structure; (1400 or 7, in [11],

These results are in agreement with the OBELIX pre- is an exotic state which can be se_er_)?ipl qnnihilation
vious analyses on th&* KOz ¥+~ system [4-6]. or in J/lP_decay. In particular, inpp, it has been
In addition, in theK ™K~z 7~ system, an evidence observed in theK K channel avn = 1.416 GeV

for a scalar state withh = 1.670+ 0.020 GeV,I" = [4], in the nzrr [7,8] and in then'zx final states

0.267+ 0.035 GeV, was found. The errors reported [1,031 akt1 m = 1'4é0 GEV’ n the Iai,[ th channels
here are only statistical, uncertainty in the Monte W the same branching ratio, taking into account

Carlo program reproducing the detector behaviour detection and reconstrucjcion ef_“ficiencies. The higher
and the effect of small contributions not considered MaSS component is mainly afs member of the

in the amplitude, yield to a systematic uncertainty psgudoscalar nonet and therefore is seen only in the
of 10% K K7 channel and not in ther 7 one.
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