SLAC-PUB-7682 December 1, 1997

Search for CP violation and b ! sg in inclusive B decays^�

Mourad Daoudi

Stanford Linear Accelerator Center Stanford, CA 94309

Representing the SLD Collaboration

Abstract

We present preliminary results on two analyses performed by the SLD Collaboration using inclusive B decays: a search for CP violation and a search for the b → sg transition.

Talk given at the International Europhysics Conference on High Energy Physics Jerusalem, Israel, August 19–26, 1997

�Work supported by U.S. Department of Energy contract DE-AC03-76SF00515.

1 Search for CP violation in inclusive B decays

Because they involve large branching fractions and sizable CP asymmetries, (semi-) inclusive B decays have been proposed[1] as a means of searching for CP violation, and extracting measurements of CKM parameters. The totally inclusive asymmetry provides a measurement of the CP observable a = Im^{Γ12}_{M12} . It is the focus of this analysis. Its time dependence is[1]: A(t) = Γ(B^0(t) → all) − Γ(B̄^0(t) → all) Γ(B^0(t) → all) + Γ(B̄^0(t) → all) = a `_{Δm τB} 2 sin Δm t − sin^2 Δm t 2 ´_·

A non-zero value of a implies CP violation. Due to the large value of Δm_s, this analysis is only sensitive to asymmetries in B_d decays for which a_d is expected to be ≈ 10�^3 in the Standard Model.

Fig.1. Asymmetry as a function of decay length.

B-decay vertices are reconstructed using a topological technique[2]. From the 1993- 96 data sample (200k Z^0’s), about 11k neutral and 19k charged vertices are selected, with a B_d content of 50% and 35%, respectively. The crucial part of the analysis is tagging the flavor of the b quark at production. This is done mainly using the left-right forwardbackward asymmetry (given by the electron beam longitudinal polarization and the thrust axis polar angle) and the opposite hemisphere momentum-weighted jet charge. These two tags which have an efficiency of 100%, are complemented by additional information from the opposite hemisphere when it is available (vertex charge, sign of a high-p_T lepton, charge sum for kaons from a B-decay). The overall b-flavor tag purity is estimated to be 84%.

The measured asymmetry is shown in Fig. 1 as a function of decay length. A binned χ^2 fit is performed and a value of a_d = −0.04 ± 0.12(stat) ± 0.05(sys) is obtained. This gives a 95% C.L. limit of −0.29 < a_d < 0.22.

2 Search for enhanced b ! sg in inclusive B decays

It was suggested recently that a branching ratio ∼ 10% for the b → sg transition (0.2% in the Standard Model) could resolve a variety of B decay puzzles (e.g., b semileptonic branching ratio, number of c quarks produced per B decay, etc)[3]. The search strategy consists of looking for an excess in kaon production at high p_T , where the signal-to-background ratio is expected to be of the order of 1:1 (for a 10% branching ratio).

Table 1. Number of kaons with p_T > 1.8 GeV/c

1-Vertex 2-Vertex All No Lepton All No Lepton Data 35.0 30.0 30.0 23.0 M.C. 22.1 14.1 27.5 20.3 Diff. 12.9 ± 5.9 15.9 ± 5.5 2.5 ± 5.5 2.7 ± 5.5

At SLD, we select B vertices that contain an identified K� using the Čerenkov Ring Imaging Detector. We measure the kaon transverse momentum w.r.t. the direction defined by the small SLC interaction point and the well-reconstructed B decay vertex. The signal is enhanced by: i) separating the data into a one-vertex sample (signal) and a two-vertex sample (control) according to the probability for all B-decay tracks to originate from a single point, ii) rejecting decays that contain an identified lepton. The efficiency for isolating true one-vertex decays (e.g., charmonium) is estimated at 80%, whereas only 45% of standard b → c transitions satisfy the one-vertex requirement. We compare the K� transverse momentum spectrum observed in the data to that in the Monte Carlo and look for an excess above 1.8 GeV/c. Our modeling of the p_T resolution is cross-checked using leptons whose spectrum is well known. The results are summarized in Table 1. We observe in the 1993-95 data (150k Z^0’s) an excess of 12.9 ± 5.9(stat) ± 3.1(syst) decays, without lepton rejection. The systematic error is dominated by the uncertainty in the modeling of the D^0 momentum spectrum and its two-body decay branching fractions. The result for the case with lepton rejection is also given in Table 1 (statistical error only). This analysis will be significantly improved with the addition of an anticipated large data sample in the near future.

References

[1] M. Beneke, G. Buchalla, and I. Dunietz, Phys. Lett. B393 (1997) 132.

[2] D.J. Jackson, Nucl. Inst. and Meth. A388 (1997) 247.

[3] A. Kagan and J. Rathsman, HEP-PH/9701300.

The SLD Collaboration

K. Abe,^{(18)} K. Abe,^{(29)} T. Abe,^{(27)} T. Akagi,^{(27)} N.J. Allen,^{(4)} D. Aston,^{(27)} K.G. Baird,^{(16)} C. Baltay,^{(33)} H.R. Band,^{(32)} T. Barklow,^{(27)} J.M. Bauer,^{(17)} A.O. Bazarko,^{(10)} G. Bellodi,^{(11)} A.C. Benvenuti,^{(2)} G.M. Bilei,^{(21)} D. Bisello,^{(20)} G. Blaylock,^{(16)} J.R. Bogart,^{(27)} T. Bolton,^{(10)} G.R. Bower,^{(27)} J.E. Brau,^{(19)} M. Breidenbach,^{(27)} W.M. Bugg,^{(28)} D. Burke,^{(27)} T.H. Burnett,^{(31)} P.N. Burrows,^{(15)} A. Calcaterra,^{(12)} D.O. Caldwell,^{(5)} D. Calloway,^{(27)} B. Camanzi,^{(11)} M. Carpinelli,^{(22)} R. Cassell,^{(27)} R. Castaldi,^{(22)(}a^) A. Castro,^{(20)} M. Cavalli-Sforza,^{(6)} A. Chou,^{(27)} H.O. Cohn,^{(28)} J.A. Coller,^{(3)} M.R. Convery,^{(27)} V. Cook,^{(31)} R.F. Cowan,^{(15)} D.G. Coyne,^{(6)} G. Crawford,^{(27)} C.J.S. Damerell,^{(24)} M. Daoudi,^{(27)} N. de Groot,^{(27)} R. Dell’Orso,^{(21)} P.J. Dervan,^{(4)} R. De Sangro,^{(12)} M. Dima,^{(8)} A. D’Oliveira,^{(7)} D.N. Dong,^{(15)} R. Dubois,^{(27)} B.I. Eisenstein,^{(13)} V.O. Eschenburg,^{(17)} E. Etzion,^{(32)} S. Fahey,^{(9)} D. Falciai,^{(12)} J.P. Fernandez,^{(6)} M.J. Fero,^{(15)} R. Frey,^{(19)} G. Gladding,^{(13)} E.L. Hart,^{(28)} J.L. Harton,^{(8)} A. Hasan,^{(4)} K. Hasuko,^{(29)} S.J. Hedges,^{(3)} S.S. Hertzbach,^{(16)} M.D. Hildreth,^{(27)} M.E. Huffer,^{(27)} E.W. Hughes,^{(27)} Y. Iwasaki,^{(19)} D.J. Jackson,^{(24)} P. Jacques,^{(23)} J.A. Jaros,^{(27)} Z.Y. Jiang,^{(27)} A.S. Johnson,^{(27)} J.R. Johnson,^{(32)} R.A. Johnson,^{(7)} R. Kajikawa,^{(18)} M. Kalelkar,^{(23)} Y. Kamyshkov,^{(28)} H. J. Kang,^{(25)} I. Karliner,^{(13)} Y.D. Kim,^{(25)} M.E. King,^{(27)} R.R. Kofler,^{(16)} R.S. Kroeger,^{(17)} M. Langston,^{(19)} D.W.G.S. Leith,^{(27)} V. Lia,^{(15)} M.X. Liu,^{(33)} X. Liu,^{(6)} M. Loreti,^{(20)} H.L. Lynch,^{(27)} G. Mancinelli,^{(23)} S. Manly,^{(33)} G. Mantovani,^{(21)} T.W. Markiewicz,^{(27)} T. Maruyama,^{(27)} H. Masuda,^{(27)} A.K. McKemey,^{(4)} B.T. Meadows,^{(7)} G. Menegatti,^{(11)} R. Messner,^{(27)} P.M. Mockett,^{(31)} K.C. Moffeit,^{(27)} T.B. Moore,^{(33)} D. Muller,^{(27)} T. Nagamine,^{(29)} S. Narita,^{(29)} U. Nauenberg,^{(9)} M. Nussbaum,^{(7)y} N. Oishi,^{(18)} D. Onoprienko,^{(28)} L.S. Osborne,^{(15)} R.S. Panvini,^{(30)} C.H. Park,^{(26)} T.J. Pavel,^{(27)} I. Peruzzi,^{(12)(}b^) M. Piccolo,^{(12)} L. Piemontese,^{(11)} E. Pieroni,^{(22)} R.J. Plano,^{(23)} R. Prepost,^{(32)} C.Y. Prescott,^{(27)} G.D. Punkar,^{(27)} J. Quigley,^{(15)} B.N. Ratcliff,^{(27)} J. Reidy,^{(17)} P.L. Reinertsen,^{(6)} L.S. Rochester,^{(27)} P.C. Rowson,^{(27)} J.J. Russell,^{(27)} O.H. Saxton,^{(27)} T. Schalk,^{(6)} R.H. Schindler,^{(27)} B.A. Schumm,^{(14)} J. Schwiening,^{(27)} S. Sen,^{(33)} V.V. Serbo,^{(32)} M.H. Shaevitz,^{(10)} J.T. Shank,^{(3)} G. Shapiro,^{(14)} D.J. Sherden,^{(27)} K.D. Shmakov,^{(28)} N.B. Sinev,^{(19)} S.R. Smith,^{(27)} M.B. Smy,^{(8)} J.A. Snyder,^{(33)} H. Staengle,^{(8)} A. Stahl,^{(27)} P. Stamer,^{(23)} H. Steiner,^{(14)} R. Steiner,^{(1)} D. Su,^{(27)} F. Suekane,^{(29)} A. Sugiyama,^{(18)} S. Suzuki,^{(18)} M. Swartz,^{(27)} F.E. Taylor,^{(15)} E. Torrence,^{(15)} A.I. Trandafir,^{(16)} J.D. Turk,^{(33)} T. Usher,^{(27)} J. Va’vra,^{(27)} C. Vannini,^{(22)} E. Vella,^{(27)} J.P. Venuti,^{(30)} R. Verdier,^{(15)} P.G. Verdini,^{(22)} S.R. Wagner,^{(27)} D.L. Wagner,^{(9)} A.P. Waite,^{(27)} C. Ward,^{(4)} S.J. Watts,^{(4)} A.W. Weidemann,^{(28)} E.R. Weiss,^{(31)} J.S. Whitaker,^{(3)} S.L. White,^{(28)} F.J. Wickens,^{(24)} D.C. Williams,^{(15)} S.H. Williams,^{(27)} S. Willocq,^{(27)} R.J. Wilson,^{(8)} W.J. Wisniewski,^{(27)} J.L. Wittlin,^{(16)} M. Woods,^{(27)} T.R. Wright,^{(32)} J. Wyss,^{(20)} R.K. Yamamoto,^{(15)} X. Yang,^{(19)} J. Yashima,^{(29)} S.J. Yellin,^{(5)} C.C. Young,^{(27)} H. Yuta,^{(29)} G. Zapalac,^{(32)} R.W. Zdarko,^{(27)} and J. Zhou,^{(19)}

(1)Adelphi University, Garden City, New York 11530 (2)INFN Sezione di Bologna, I-40126 Bologna, Italy (3)Boston University, Boston, Massachusetts 02215 (4)Brunel University, Uxbridge, Middlesex UB8 3PH, United Kingdom (5)University of California at Santa Barbara, Santa Barbara, California 93106 (6)University of California at Santa Cruz, Santa Cruz, California 95064 (7)University of Cincinnati, Cincinnati, Ohio 45221 (8)Colorado State University, Fort Collins, Colorado 80523 (9)University of Colorado, Boulder, Colorado 80309

(10)Columbia University, New York, New York 10027

(11)INFN Sezione di Ferrara and Università di Ferrara, I-44100 Ferrara, Italy

(12)INFN Lab. Nazionali di Frascati, I-00044 Frascati, Italy

(13)University of Illinois, Urbana, Illinois 61801

(14)Lawrence Berkeley Laboratory, University of California, Berkeley, California 94720

(15)Massachusetts Institute of Technology, Cambridge, Massachusetts 02139

(16)University of Massachusetts, Amherst, Massachusetts 01003

(17)University of Mississippi, University, Mississippi 38677

(18)Nagoya University, Chikusa-ku, Nagoya 464 Japan

(19)University of Oregon, Eugene, Oregon 97403 (20)INFN Sezione di Padova and Università di Padova, I-35100 Padova, Italy (21)INFN Sezione di Perugia and Università di Perugia, I-06100 Perugia, Italy (22)INFN Sezione di Pisa and Università di Pisa, I-56100 Pisa, Italy (23)Rutgers University, Piscataway, New Jersey 08855 (24)Rutherford Appleton Laboratory, Chilton, Didcot, Oxon OX11 0QX United Kingdom (25)Sogang University, Seoul, Korea (26)Soongsil University, Seoul, Korea 156-743 (27)Stanford Linear Accelerator Center, Stanford University, Stanford, California 94309 (28)University of Tennessee, Knoxville, Tennessee 37996 (29)Tohoku University, Sendai 980 Japan (30)Vanderbilt University, Nashville, Tennessee 37235 (31)University of Washington, Seattle, Washington 98195 (32)University of Wisconsin, Madison, Wisconsin 53706 (33)Yale University, New Haven, Connecticut 06511

yDeceased (a)Also at the Università di Genova (b)Also at the Università di Perugia