SLAC-PUB-6601 August 1994 (E)

A STUD Y OF K_S , Λ AND Λ PR ODUCTION IN HADR ONIC Z^0 DECA YS^{∗ †} K.G. Baird Rutgers University, New Brunswick, NJ 08903 and Stanford Linear Accelerator Center. Stanford University, Stanford, CA 94309

Representing the SLD Collabora tion

ABSTRACT

We present a preliminary measuremen t of the inclusive production rates of K_S , Λ and Λ hadrons produced in e^+ e^− annihilation at the Z^0 pole. The analysis is based upon approximately 50K Z^0 decays collected in the SLD experiment at SLAC in 1993. The observed rates of ⟨K_S ⟩ = 1.02 ± 0.02 ± 0.09 and ⟨Λ⟩ + ⟨Λ⟩ = 0.38 ± 0.01 ± 0.04 are consistent with previous measuremen ts. Our differential cross section peak-position results are shown to be consistent with QCD predictions based on the modified leading logarithm approximation and local parton-hadron duality.

Presented at the Meeting of the American Physical Society, Division of Particles and Fields (DPF94), Albuquerque, NM, August 2–6, 1994

∗Work supported in part by Departmen t of Energy contract DE–AC03–76SF00515 (SLAC) and National Science Foundation contract PHY–9370976. †SLD Collaboration members and their institutes are listed following the references.

1. Intro duction and Exp erimen tal Pro cedure

The SLAC Linear Collider produces polarized electron-p ositron annihilation events at the Z^0 resonance, which are recorded by the SLC Large Detector (SLD).^1 In the physics run between March and August 1993 a sample of approximately 50,000 hadronic Z^0 decays was collected by SLD.

A set of cuts was applied to select events that were well contained within the detector acceptance; this yielded a total of 29,724 events from the 1993 data sample. Oppositely charged tracks were systematically combined to form V^0 candidates. Candidate pairs were required to have a distance of closest approach less than 2.5 mm and 3σ in the transv erse uncertain ty of the common vertex point. Candidates were also required to point back to the interaction point within 1^∘ in the plane transv erse to the electron beam and 2^∘ overall, and to have secondary vertices separated from the primary by at least 5σ in flight length. Potential gamma conversions were rejected by requiring the invariant mass of the charged track pair (assuming both tracks to be electrons) to be greater than 100 MeV/ c^2. Lastly, the requirement that the momentum of the V^0 be greater than 300 MeV/c allowed kinematic separation of the Λ candidates from the Λ candidates according to the charge of the higher momentum decay track.

After applying this procedure to the hadronic event sample, a sample of 13,102 V^0 candidates was obtained. Figure 1 shows the invariant mass distributions for a) the ππ hypothesis and b) the p(p)π hypothesis, where the higher momentum track was assigned the mass ofthe proton. As the mass resolution is a function ofV^0 momentum, it was necessary to fit both distributions to the sum of two gaussians with a quadratic background in order to adequately describe the peak over the displayed momentum range of 0.3 to 20 GeV/c.

2