SLAC-PUB-6401 November 1993 (N)

Work supported by Department of Energy contract DE–AC03–76SF00515.

STATUS OF A_{LR} MEASUREMENT AT SLD^∗

The SLD Collaboration Represente d by WILLIAM W. ASH Stanfor d Linear Accelerator Center Stanfor d University, Stanfor d, CA 94309 USA

ABSTRA CT

The SLD Collab oration is making a precision measuremen t of the left-righ t asymmetry (ALR ) at the SLAC Linear Collider, exploiting the significan tly impro ved luminosit y and the high electron-b eam polarization of over 60%. General features of the polarized source and polarimetry are describ ed. The experimen tal metho d is briefl y presen ted, together with the preliminary values of the raw asymmetry , which should lead to a precision in the measuremen t of sin^2 θ^{ef f}_W of ± 0.0008 ± 0.0005. The collab oration is preparing a prop osal for an extended run for one million Z^0s with impro ved polarimetry to reach an ultimate level of δsin^2 θ^{ef f}_W = ± 0.00025.

Ov erview

The Left-Right Asymmetry

The left-right asymmetry is a simple function of the production cross section of the Z^0 by a polarized electron beam:

A_{LR} = σ_L − σ_R σ_L + σ_R

, (1)

where σ_L and σ_R are the e^+ e^− production cross sections for Z bosons with left-handed and right-handed electrons, respectively. This is the most sensitive of the electroweak asymmetries to the effective electroweak mixing parameter sin^2 θ^{ef f}_W and does not depend on the final state couplings. The experiment measures A_{LR} by simply counting the number of hadronic and tau decays for the two polarization states to form the measured asymmetry for the known polarization of the beam:

A_{LR} =

A_{meas} P_e = 1 P_e { N_L − N_R N_L + N_R } . (2)

Operation of the SLC

Over the past three years the SLC luminosit y has dramatically increased, delivering for the SLD pilot run in 1991 about 300 Z^0s, increasing to 11,000 in the 1992 run. For the 1993 run a new machine configuration that delivered ‘flat beams’ raised the delivered luminosit y to over 50,000. This very gratifying progression is shown in Fig. 1.

The polarized electron source, which is essential to the measuremen t of the left-right asymmetry ,

∗ Work supp orted by Departmen t of Energy contract DE– AC03–76SF00515.

was installed in 1992, giving an average longitudinal polarization of about 22%. A new ‘strained-lattice’ catho de was installed for the 1993 run boosting the polarization value at the interaction point to about 62%.

These two developments, as well as other advances in instrumen tation and control that have made possible a truly competitiv e physics program, are describ ed in recent publications from the 1993 Particle Accelerator Conference.[1]

Exp erimen tal Pro cedure

The experimental procedure outlined briefly here is discussed in detail in the collaboration’s first publication of the asymmetry based on the small sample of lower polarization data taken in 1992 [2].

Measured Asymmetry

The events used in the analysis are based on triggers in the SLD liquid argon calorimeter, covering 98% of the solid angle and segmented radially into two electromagnetic and two hadronic sections and transv ersely into projective towers, including 17,000 in the first electromagnetic section. Cuts based on energy and energy balance have an efficiency of over 90% with an estimated background contamination of less than 0.5%. The measured asymmetry , which is simply the difference in the number of these triggers for the two polarization states divided by their sum, is shown in Fig. 2.