SLAC-PUB-6004 November 1992 (E)

SLAC–PUB–6004 November 1992 (E) MEASUREMENTS OF SPIN-SENSITIVE QUANTITIES IN HADR ONIC DECA YS OF Z^0 BOSONS PR ODUCED IN e^+ e^− ANNIHILA TIONS^⋆

The SLD Collabora tion +

Represented by

P.N. Burro ws

Abstract

In 1992 the SLD experiment at SLAC collected over 11,000 hadronic decay events of Z^0 bosons produced in collisions of polarised electrons with unpolarised positrons delivered by the SLC. Preliminary experimental results are presented on tests of the value of the gluon spin involving events containing three hadronic jets measured in the final state. A leading order QCD prediction is found to be in agreement with the data, whilst a model including scalar gluons is clearly excluded. Effects of the electron beam polarisation upon the orientation of the three-jet event plane are discussed.

1. INTR ODUCTION

Prop erties of hadronic decays of Z^0 bosons produced in e^+ e^− annihilation events can be described by QCD calculations. Such calculations have been performed for many final-state observables up to O(α^2_s) in perturbation theory [1], and have been compared extensively with data in the c.m. energy range 14 - 91 GeV [2,3]. A most importan t test of QCD has been study of the value of the gluon spin. In QCD the gluon is postulated to be a vector (spin 1) boson, which results in restricted

⋆ Work supp orted by Departmen t of Energy contracts DE–A C03–76SF00515 (SLAC) and DE–A C02–76ER03069 (MIT).

MEASUREMENTS OF SPIN-SENSITIVE QUANTITIES IN HADRONIC DECAYS OF Z^0 BOSONS PRODUCED IN e^+ e^− ANNIHILATIONS^⋆

The SLD Collaboration Stanford Linear Accelerator Center Stanford University, Stanford, California 94309, USA

Presented by P. N. BURROWS Laboratory for Nuclear Science Massachusetts Institute of Technology Cambridge, Massachusetts 02139, USA

Abstract

In 1992 the SLD experiment at SLAC collected over 11,000 hadronic decay events of Z^0 bosons produced in collisions of polarised electrons with unpolarised positrons delivered by the SLC. Preliminary experimental results are presented on tests of the value of the gluon spin involving events containing three hadronic jets measured in the final state. A leading order QCD prediction is found to be in agreement with the data, whilst a model including scalar gluons is clearly excluded. Effects of the electron beam polarisation upon the orientation of the three-jet event plane are discussed.

1. INTR ODUCTION

Prop erties of hadronic decays of Z^0 bosons produced in e^+ e^− annihilation events can be described by QCD calculations. Such calculations have been performed for many final-state observables up to O(α^2_s) in perturbation theory [1], and have been compared extensively with data in the c.m. energy range 14 - 91 GeV [2,3]. A most importan t test of QCD has been study of the value of the gluon spin. In QCD the gluon is postulated to be a vector (spin 1) boson, which results in restricted

⋆ Work supp orted by Departmen t of Energy contracts DE–A C03–76SF00515 (SLAC), and DE–A C02–76ER03069 (MIT).

possibilities for the topology of the hadronic final states. One can consider an alternativ e model in which the gluon is a scalar (spin 0) boson, and this gives rise to different topologies.

In terms of the QCD perturbation series for e^+ e^− → hadrons, the most substan tial gluon contribution is at leading order via the tree-level Feynman diagrams shown in Fig. 1, which, for a sufficien tly hard gluon, give rise to planar events with a characteristic three-jet topology.