Study of D^0 and D^+ Decays into Final States with Two or Three Kaons

The ARGUS Collaboration H. Albrecht, T. Hamacher, R. P. Hofmann, T. Kirchhoff, R. Mankel^1, A. Nau, S. Nowak^1, D. Reßing, H. Schröder, H. D. Schulz, M. Walter^1, R. Wurth DESY, Hamburg, Germany C. Hast, H. Kapitza, H. Kolanoski, A. Kosche, A. Lange, A. Lindner, M. Schieber, T. Siegmund, B. Spaan, H. Thurn, D. Töpfer, D. Wegener Institut für Physik^2, Universität Dortmund, Germany P. Eckstein, M. Schmidtler, M. Schramm, K. R. Schubert, R. Schwierz, R. Waldi Institut für Kern- und Teilchenphysik^3, Technische Universität Dresden, Germany K. Reim, H. Wegener Physikalisches Institut^4, Universität Erlangen-Nürnberg, Germany R. Eckmann, H. Kuipers, O. Mai, R. Mundt, T. Oest, R. Reiner, W. Schmidt-Parzefall II. Institut für Experimentalphysik, Universität Hamburg, Germany J. Stiewe, S. Werner Institut für Hochenergiephysik^5, Universität Heidelberg, Germany K. Ehret, W. Hofmann, A. Hüpper, K. T. Knöpfle, J. Spengler Max-Planck-Institut für Kernphysik, Heidelberg, Germany P. Krieger^6, D. B. MacFarlane^7, J. D. Prentice^6, P. R. B. Saull^7, K. Tzamariudaki^7, R. G. Van de Water^6, T.-S. Yoon^6 Institute of Particle Physics^8, Canada C. Frankl, M. Schneider, S. Weseler Institut für Experimentelle Kernphysik^9, Universität Karlsruhe, Germany G. Kernel, P. Križan, E. Križnič, T. Podobnik, T. Živko Institut J. Stefan and Oddelek za fiziko^{10}, Univerza v Ljubljani, Ljubljana, Slovenia V. Balagura, S. Barsuk, I. Belyaev, S. Chechelnitsky, R. Chistov, M. Danilov, A. Droutskoy, Yu. Gershtein, A. Golutvin, I. Korolko, G. Kostina, D. Litvintsev, V. Lubimov, P. Pakhlov, S. Semenov, A. Snizhko, I. Tichomirov, Yu. Zaitsev Institute of Theoretical and Experimental Physics, Moscow, Russia

1 DESY, IfH Zeuthen 2 Supported by the German Bundesministerium für Forschung und Technologie, under contract number 054DO51P. 3 Supported by the German Bundesministerium für Forschung und Technologie, under contract number 056DD11P. 4 Supported by the German Bundesministerium für Forschung und Technologie, under contract number 054ER12P. 5 Supported by the German Bundesministerium für Forschung und Technologie, under contract number 055HD21P. 6 University of Toronto, Toronto, Ontario, Canada. 7 McGill University, Montreal, Quebec, Canada.

8 Supported by the Natural Sciences and Engineering Research Council, Canada.

9 Supported by the German Bundesministerium für Forschung und Technologie, under contract number 055KA11P. 10 Supported by the Ministry of Science and Technology of the Republic of Slovenia and the Internationales Büro KfA, Jülich.

Abstract

Using the ARGUS detector at the e^+e� storage ring DORIS II, we have studied Cabibbo-suppressed D^0 decay modes resulting in the K^+K�π^+π� final state and twobody D^0 decay modes with a ϕ meson in the final state. The BR(D^0 ! K^0SK^0Sπ^+π�) was measured for the first time. We also present a measurement of the D^+ ! K^0SK^0SK^+ branching ratio. The values are compared with other experimental results and model predictions.

1 Introduction

Over the last few years much attention has been given both to experimental and theoretical study of D meson decays. The simple spectator model [1] appears to be inadequate in describing nonleptonic D meson channels, while other approaches (see [2, 3, 4]), need further investigation. Cabibbo-allowed decays have already been studied at a relatively good level, and modern experiments have reached a sensitivity which allows the systematic study of Cabibbo-suppressed channels.

In this paper we report on a study of Cabibbo-suppressed D^0 decays. The decays under consideration include the D^0 → K^+K�π^+π� and the D^0 → K^0_S K^0_S π^+π� decay modes as well as a number of two-body channels with a ϕ meson in the final state. We also measured the branching ratio for Cabibbo-allowed decay D^+ → K^0_S K^0_S K^+, which is presumed to proceed through the creation of an ss pair from the vacuum. This work extends the range of nonleptonic D decays investigated by ARGUS [6, 7, 8, 9, 10].

2 Data analysis

The data used for the analysis were taken on the Υ(1S), Υ(2S) and Υ(4S) resonances and in the nearby continuum using the ARGUS detector at the e^+e� storage ring DORIS II at DESY. The integrated luminosity of the sample is equal to 476 pb�^1, corresponding to more than 500, 000 D^0 and about 300, 000 D^+ mesons from continuum production. The ARGUS detector is a 4π spectrometer described in detail elsewhere [11].

Charged particles from the main vertex were required to have a polar angle θ with respect to the beam axis satisfying | cos θ | ≤ 0.92 . Particle identification was based on specific ionization, time of flight, energy deposition in the shower counters and hits in the muon chambers. This information was combined into likelihood ratios for each of the e, μ, π, K and p particle hypotheses. The likelihood ratio had to exceed 1% for the hypothesis to be accepted. The likelihood ratio for K mesons was required to be more than 5%.

Energy clusters in the calorimeter of more than 80 MeV which were not associated with a charged track were considered as photons. Two-photon pairs having an invariant mass within ±60 MeV/c^2 of the nominal π^0 mass and a χ^2 < 9 for the π^0 mass hypothesis fit were accepted as π^0 candidates and kinematically constrained to the known mass. We also attributed the π^0 hypothesis to energy clusters of more than 700 MeV. Photon detection and π^0 reconstruction are described in [12].

A K^0_S candidate was defined as a π^+π� pair forming a secondary vertex with an invariant mass within ±30 MeV/c^2 of the K^0_S mass. In addition we required the cosine of the angle between the momentum of the π^+π� system and the vector from the interaction point to the K^0_S decay vertex to exceed 0.9.

D^0 decay modes were analysed either from D�^+ → D^0π^{+ 1} decay or without D�^+ reconstruction. Due to the narrow D�^+ signal the former method has the advantage of low background level. The latter one provides us with the larger statistics but requires consideration of numerous background sources.

ϕ, η and ω candidates were accepted if they had a measured mass within two standard deviations of the known masses [13]. Narrow intermediate resonances (η,ω) were kinematically fit, constraining their masses to the nominal values. D^0 candidates from reconstructed D�^+ mesons were also treated in this way.

The invariant mass resolutions, the efficiencies for particle reconstruction and for the kinematical cuts for all channels were obtained from Monte Carlo simulation. The efficiency of the cut on the likelihood ratio for K mesons was determined from the data using K mesons from ϕ decays.

The momentum spectrum of D mesons from continuum production is significantly harder compared to that of the combinatorial background. Therefore all D^0(D�^+) and D^+ meson candidates were required to satisfy x_p ≥ 0.5, where the scaled momentum of the D meson candidate is defined by x_p = p_D/p^{max}_D .

The mass spectra for the D^0, D^+ and D�^+ signals were fit with the sum of a gaussian, to parametrize the signal and a polynomial, to parametrize background. In the case of D^0π^+ mass spectrum a square-root threshold factor was introduced.

The D^0 → K^0_S π^+π� channel was used for normalization of the D^0 → K^0_S K^0_S π^+π� mode, while the D^0 → K�π^+π�π^+ channel was chosen for other D^0 decays under study. To normalize D^+ → K^0_S K^0_S K^+ we used the D^+ → K�π^+π^+ mode. Absolute normalization was obtained using BR(D^0 → K�π^+π�π^+) = (7.5 ± 0.5)%, BR(D^0 → K^0_S π^+π�) = (2.7 ± 0.3)% and BR(D^+ → K�π^+π^+) = (8.0^{+0.8}�_{0.7})% [13].

Systematic errors were determined by varying the cuts, the background parametrization, the single track reconstruction efficiency and the widths of the signals. When calculating the relative efficiency some portions of these errors cancel. The errors in the PDG values for the branching ratios for D^0 → K�π^+π�π^+, D^0 → K^0_S π^+π� and D^+ → K�π^+π^+ channels were also included in the systematic error.

3 Study of the D^0 ! K^+K^−π^+π^− resonance structure

D^0 candidates were accepted if their reconstructed masses differed by less than 20 MeV/c^2 from the nominal D^0 mass. K^+K�π^+π� combinations having a π^+π� invariant mass consistent with the K^0 mass were not considered as D^0 candidates.

Figure 1 shows a clear signal at the D�^+ mass in the D^0π^+ invariant mass distribution for the D^0 → K^+K�π^+π� channel. A contribution of six events from D^0 → K�π^+π�π^+ due to π → ”K” misidentification was subtracted, resulting in a signal of 114 ± 20 events.

1References to a specific particle state should be interpreted as implying the charge-conjugate state also.

Figure 1: D^0π^+ invariant mass distribution for D^0 → K^+K�π^+π� channel

This leads to BR(D^0 → K^+K�π^+π�) = (0.31 ± 0.05 ± 0.04)% in agreement with CLEO [14], E691 [15] and ACCMOR [16] results (see Table 1).

Table 1. Measurements of BR ( D^0 → K^+K�π^+π�) (the E691 value is rescaled using BR ( D^0 → K�π^+π�π^+) from [13]) BR ( D^0 → K^+K�π^+π�) BR ( D^0 → K�π^+π�π^+) BR(D^0 → K^+K �π+π�) ACCMOR (0.28 ± 0.07)% E691 0.028^{+0.008}�_{0.007} (0.21^{+0.06}�_{0.05} ± 0.04)% CLEO 0.0314 ± 0.010 (0.24 ± 0.08)% ARGUS 0.041 ± 0.007 ± 0.005 (0.31 ± 0.05 ± 0.04)%

The K^+K�π^+π� final state structure study is discussed below. D^0 candidates consistent with having arisen from D�^+ decays were used for further analysis. The numbers of events as well as the relative efficiencies for the channels are listed in Table 2.

Among the resonance structures of this final state the greatest focus to date has been on the D^0 → ϕπ^+π� and D^0 → ϕρ^0 modes.

The K^+K� mass distribution for the D^0 → K^+K�π^+π� decay is shown in Figure 2. The corresponding spectrum obtained from the D�^+ sideband ( 2.013 - 2.017 GeV/c^2 ) has been subtracted in this figure. The fit gives 28 ± 8 events for the ϕ signal. This results in BR(D^0 → ϕπ^+π�) = (0.15 ± 0.04 ± 0.03)%. Our value agrees within errors with the other measurements summarized in Table 3.

Figure 3 shows the D�^+ sideband subtracted π^+π� mass spectrum for D^0 candidates with K^+K� pairs consistent with being from a ϕ meson. K^+K� pairs were considered as ϕ mesons if they had an invariant mass within ±10 MeV/c^2 of the ϕ mass^2. The distribution

2The same cut on the Œ mass was applied in other modes.

Table 2. Structure of the D^0 → K^+K�π^+π�mode Number Decay mode of Relative events efficiency D^0 → K�π^+π�π^+ 3226 ± 65 1.00 D^0 → K^+K�π^+π� 114 ± 20 0.86 D^0 → ϕπ^+π� 28 ± 8 0.43 D^0 → K�^0K�π^+ 55 ± 18 0.40 D^0 → K�^0K^+π� 30 ± 17 0.40

Table 3. Measurements of BR ( D^0 → ϕπ^+π� ) BR ( D^0 → ϕπ^+π�) BR ( D^0 → K�π^+π�π^+) BR(D^0 → ϕπ^+π �) ACCMOR (0.24 ± 0.08)% CLEO 0.024 ± 0.006 (0.19 ± 0.05)% ARGUS 0.020 ± 0.006 ± 0.005 (0.15 ± 0.04 ± 0.03)%

was fit to a relativistic p-wave Breit-Wigner with the current average values for the mass and width of the ρ meson [13] taking into account phase-space suppression. The K^0_S mass region was excluded from the fit. The π^+π� invariant mass spectrum is consistent with an entirely ρ^0 dominated contribution.

Assuming that D^0 → ϕπ^+π� decays proceed exclusively via D^0 → ϕρ^0, we can compare our result with theoretical predictions for two-body decays. Bauer, Stech and Wirbel predict a D^0 → ϕρ^0 branching ratio of about 0.10% [2], close to our result. Two different approaches to D meson decays have been considered by Kamal, Verma and Sinha [17]. In the factorization approach the branching ratio ranges from 0.026% to 0.080% and does not contradict what we derive from our measurements. In the nonet symmetry model they calculate BR(D^0 → ϕρ^0) = (0.38 ± 0.14) ∗ 10�^2% [17], which is significantly below our result, as well as the prediction of Bedaque, Das and Mathur [18] of 0.022% for this branching ratio.

Taking into account the π meson charge from the D^0π combination in the D�^+ signal we can distinguish D^0 from D^0 and thus the decay modes D^0 → K�^0K�π^+ and D^0 → K�^0K^+π� from each other. After sideband subtraction, the K^+π� and K�π^+ mass spectra for D^0 → K^+K�π^+π� decay appear as shown in Figures 4,5. Kaons (pions) consistent with being from a ϕ ( K^0_S ) mother were excluded from the analysis. As a consequence we fit the Kπ invariant mass distributions with a relativistic Breit-Wigner function to describe the K�^0(K�^0) signal, and a polynomial to parametrize non-K� contributions. Both threshold factors were included in the fit function.

D^0 ! ϕπ^+π�

Figure 2: K^+K� invariant mass distribution for D^0 → K^+K�π^+π� channel

D^0 ! ϕρ^0

Figure 3: π^+π� invariant mass spectrum for D^0 → ϕπ^+π� channel

Finally we obtain : BR(D^0 → K�^0K�π^+) BR(D^0 → K�π^+π�π^+)

= 0.043 ± 0.014 ± 0.009,

BR(D^0 → K�^0K^+π�) BR(D^0 → K�π^+π�π^+)

= 0.023 ± 0.013 ± 0.009,

and hence

BR(D^0 → K�^0K�π^+) = (0.32 ± 0.10 ± 0.07)%, BR(D^0 → K�^0K^+π�) = (0.17 ± 0.10 ± 0.07)%.

This is the first measurement of BR ( D^0 → K�^0K^+π�). Earlier, E691 [15] set a 90% confidence level upper limit on the sum of both branching ratios of 0.28%.

Figure 4: K^+π� invariant mass distribution for D^0 → K�^0K�π^+ channel

Figure 5: K�π^+ invariant mass distribution for D^0 → K�^0K^+π� channel

4 Search for D^0 ! ϕπ^0, D^0 ! ϕω, D^0 ! ϕη decays

We have searched for other two-body decays of the D^0 with a ϕ meson in the final state. D^0 → ϕπ^0, D^0 → ϕη and D^0 → ϕω can all occur via internal emission of a W^+ boson. To reduce the combinatorial background associated with the soft photons used for the analysis only one combination per event was allowed by selecting the candidate with the maximum kinematical fit probability. The theoretical predictions as well as the numbers of events, the relative efficiencies and the upper limits obtained for the modes under consideration are included in Table 4.

To search for the D^0 → ϕπ^0 decay mode D^0 candidates were required to have a measured mass within ±35 MeV/c^2 of the nominal D^0 mass. Since the ϕ must have helicity zero in the D^0 rest frame, the helicity angle θ_h, the angle between the π^0 meson and the direction

Table 4. Search for D^0 → ϕπ^0, D^0 → ϕω, D^0 → ϕη decays Number of BR Decay events Relative (Upper Limit Theoretical mode (Upper Limit efficiency @90% CL) predictions @90% CL) (%) (%) D^0 → K�π^+π�π^+ 2734 ± 60 1.00 7.5 ± 0.5 0.06 [2] D^0 → ϕπ^0 < 5.3 0.10 < 0.14 0.05 [19] 0.21 [4] 0.094 [2] D^0 → ϕω < 4.4 0.06 < 0.21 0.0035 ± 0.0013, 0.023...0.072 [17] D^0 → ϕη < 5.7 0.06 < 0.28 0.014 [2]

of either K in the ϕ rest frame, was required to satisfy the condition | cos θ_h| > 0.5. A cut of cos θ� > −0.7, where θ� is the angle of the π^0 flight direction in the D^0 rest frame with respect to the D^0 boost direction, was also applied^3. This takes advantage of the fact that the π^0 momentum in the D^0 rest frame is isotropic for signal events, while for combinatorial background it is peaked in the backward direction. The spectrum obtained shows no signal at the D�^+ mass (see Figure 6).

From the theoretical point of view, the D^0 → ϕω decay bears strong resemblance to D^0 → ϕρ^0, although the more restricted phase space leads to a slight decrease in the branching ratio (see Table 4). For the decay D^0 → ϕω the mode ω → π^+π�π^0 was used. We required the reconstructed ω ( D^0 ) masses to lie within ±40 MeV/c^2 ( ±45 MeV/c^2 ) of the nominal masses. The resulting D^0π^+ mass distribution is shown in Figure 7. The fit leads us to an upper limit of 4.4 events @90%CL.

To complete the study of two-body decays with a ϕ meson, the D^0 → ϕη mode was searched for. The η mesons were reconstructed in the decay mode η → γγ. The D^0 candidates masses were allowed to differ by less than 50 MeV/c^2 from the known mass ( the same cut for the η mass was set at ±100 MeV/c^2 ). The same angular cuts used for the D^0 → ϕπ^0 channel were applied. The fit to the D^0π^+ invariant mass spectrum ( Figure 8 ) provides us with an upper limit of 5.7 events for this decay.

In general our sensitivity is at the boundary of the values proposed by the various theoretical models. The upper limit on D^0 → ϕπ^0 mode is in contradiction to the Chau and Cheng value of 0.21% [4].

3The efficiencies of the angular cuts applied amount to 88% and 85% correspondingly.

D^0 ! ϕπ^0

Figure 6: Search for D^0 → ϕπ^0 decay mode. D^0π^+ invariant mass distribution

D^0 ! ϕω

Figure 7: Search for D^0 → ϕω decay mode. D^0π^+ invariant mass distribution

5 D^0 ! K^0_SK^0_Sπ^+π^− decay mode

Good K^0_S mass resolution and secondary vertex requirement provide us with a clean event sample of D decays with K^0_S mesons in the final state. The Cabibbo-suppressed D^0 → K^0_S K^0_S π^+π� decay will be discussed here.

In order to avoid feeddown from the D^0 → K^0_S K^0_S K^0_S mode, K^0_S K^0_S π^+π� combinations with the π^+π� pair having a mass within ±30 MeV/c^2 of the K^0_S mass were not used for the analysis. The D^0 resolution for this mode was found to be 9.2 MeV/c^2 from Monte Carlo. The D^0π^+ invariant mass spectrum is shown in Figure 9. The fit yields a signal of 8.6 ± 3.1 events at the D�^+ mass. Assuming that whole mass range does not contain any signal, a background level has been fit and the Poisson probability for the background to fluctuate to the enhancement at D�^+ mass has been obtained to be 7 · 10�^4. This conservative estimate

D^0 ! ϕη

Figure 8: Search for D^0 → ϕη decay mode. D^0π^+ invariant mass distribution

D^0 ! K^0SK^0Sπ^+π�

Figure 9: D^0π^+ invariant mass distribution for D^0 → K^0_S K^0_S π^+π� channel

corresponds to a significance of about 3.5 standard deviation. A signal is also observed in the K^0_S K^0_S π^+π� invariant mass spectrum without D�^+ reconstruction at the level of 24.6 ± 9.7 events ( Figure 10 ). The contribution from D^0 → K^0_S π^+π�π^+π� is less than 1 event.

For the D^0 → K^0_S π^+π� mode used for normalization we obtained 521 ± 26 events at the D�^+ mass and 2110±86 events without D�^+ reconstruction. After averaging the independent parts of the signals in D^0 and D�^+ we obtain BR(D^0 → K^0_S K^0_S π^+π�) = (0.17±0.05±0.04)%.

6 D^+ ! K^0_SK^0_SK^+ decay mode

The D^+ → K^0_S K^0_S K^+ decay is so far the only observed decay mode of the D^+ into three kaons, which involves the popping of an ss pair. Unlike most charm meson decays it seems to proceed as a three-body decay. The K^0_S K^0_S K^+ invariant mass spectrum is shown in Figure

D^0 ! K^0SK^0Sπ^+π�

Figure 10: K^0_S K^0_S π^+π� invariant mass distribution for D^0 → K^0_S K^0_S π^+π� channel

D^+ ! K^0SK^0SK^+

Figure 11: K^0_S K^0_S K^+ invariant mass distribution for D^+ → K^0_S K^0_S K^+ channel

11. The distribution was fit with a gaussian ( a width of 5.2 MeV/c^2 was determined from Monte Carlo ) and a third-order polynomial to describe the background, yielding 39.2 ± 8.8 events in the signal region. The efficiency was found to equal 2.0% for D^+ candidates with x_p ≥ 0.5.

To normalize the D^+ → K^0_S K^0_S K^+ channel we use D^+ → K�π^+π^+ mode analyzed in detail in [20] and obtain BR(D^+ → K^0_S K^0_S K^+) = (0.28 ± 0.08 ± 0.05)%, which corresponds to BR(D^+ → K^0 K^0 K^+) = (1.1 ± 0.3 ± 0.2)%. Our branching ratio is somewhat smaller than the CLEO result, BR(D^+ → K^0 K^0 K^+) = (2.7 ± 0.6)% [14].

7 Summary

In conclusion, we have studied the D^0 decay modes resulting in the final state K^+K�π^+π� and found BR(D^0 → K^+K�π^+π�) = (0.31 ± 0.05 ± 0.04)%. The branching ratios for D^0 → K^+K�π^+π� and D^0 → ϕπ^+π� agree with other measurements [14, 15, 16]. Our value for the D^0 → ϕρ^0 branching ratio agrees with the theoretical value from [2], while the prediction of [18] is smaller than our result. The BR(D^0 → K�^0K�π^+) = (0.32 ± 0.10 ± 0.07)% was measured for the first time.

We also looked for other two-body decay modes with a ϕ meson. The upper limits obtained are at the boundary of model predictions. Our upper limit for the D^0 → ϕπ^0 mode is in contradiction with the prediction of [4].

The D^0 → K^0_S K^0_S π^+π� branching ratio was measured for the first time and found to be (0.17 ± 0.05 ± 0.04)%.

The branching ratio of (1.1 ± 0.3 ± 0.2)% we obtained for D^+ → K^0 K^0 K^+ is somewhat smaller than the previous CLEO result [14].

Acknowledgements It is a pleasure to thank U.Djuanda, E.Konrad, E.Michel, and W.Reinsch for their competent technical help in running the experiment and processing the data. We thank Dr.H.Nesemann, B.Sarau, and the DORIS group for the excellent operation of the storage ring. The visiting groups wish to thank the DESY directorate for the support and kind hospitality extended to them.

References

[1] M.K.Gaillard, B.W.Lee, J.L.Rosner, Rev. Mod. Phys. 47 (1975) 277;

J.Ellis, M.K.Gaillard, D.V.Nanopoulos, Nucl. Phys. B100 (1975) 313; N.Cabibbo, L.Maiani, Phys. Lett. B73 (1978) 418; D.Fakirov, B.Stech, Nucl. Phys. B133 (1978) 315.

[2] M.Bauer, B.Stech and M.Wirbel, Z. Phys. C34 (1987) 103. [3] J.F.Donoghue, Phys. Rev. D33 (1986) 1516. [4] L.L.Chau and H.K.Cheng, Phys. Rev. D36 (1987) 132. [5] R.E.Karlsen and M.D.Scadron, Phys. Rev. D45 (1992) 4113;

X.Y.Pham and X.C.Vu, Phys. Rev. D46 (1992) 261.

[6] H.Albrecht et al. (ARGUS Collaboration), Phys. Lett. 158B (1985) 525; Z. Phys.

C33 (1987) 359.

[7] H.Albrecht et al. (ARGUS Collaboration), Z. Phys. C46 (1990) 9. [8] H.Albrecht et al. (ARGUS Collaboration), Z. Phys. C53 (1992) 361. [9] H.Albrecht et al. (ARGUS Collaboration), Z. Phys. C56 (1992) 7; Z. Phys. C43 (1989) 181.

[10] H.Albrecht et al. (ARGUS Collaboration), Phys. Lett. B199 (1987) 447;

Preprint DESY 92-056 (1992).

[11] H.Albrecht et al. (ARGUS Collaboration), Nucl. Instr. and Methods A275 (1989) 1. [12] H.Albrecht et al. (ARGUS Collaboration), Z. Phys. C46 (1990) 15. [13] Particle Data Group, Phys. Rev. D45 (1992) 1.

[14] R.Ammar et al. (CLEO Collaboration), Phys. Rev. D44 (1991) 3383. [15] J.C.Anjos et al. (E691 Collaboration), Phys. Rev. D43 (1991) R635. [16] S.Barlag et al. (ACCMOR Collaboration), Z. Phys. C48 (1990) 29. [17] A.N.Kamal, R.C.Verma and N.Sinha, Phys. Rev. D43 (1991) 843. [18] P.Bedaque, A.Das and V.S.Mathur, Preprint University of Rochester, UR-1314 (1993). [19] B.Yu.Blok and M.A.Shifman, Yad.Fiz. 45 (1987) 211,478,841. [20] H.Albrecht et al. (ARGUS Collaboration), Z. Phys. C52 (1991) 353.