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3.4.2 Precise determination of oy

3.4.2.1 Event Shape Observables

3.4.2.2 The tt System

3.4.2.3 A High-luminosity Run at the A

Resonance



3.4.2.1 Event Shape Observables

Introduction

Detector systematic errors
Event selection and backgrounds
Hadronisation uncertainties

Theoretical uncertainties



LINEAR COLLIDER o,(M2) MEASUREMENT

EVENT SHAPE OBSERVABLES
o Studied at Snowmass 96 (Burrows et al.,, SLAC-PUB-7371)

e ECFA/DESY Workshop: O. Biebel

N. America; B. Schumm et al.

e Statistics:

> 50k (7 events = A, = 0.001

¢ Detector systematics:
currently Ao, ~ 0.002

Excellent tracking + calorimetry = Acr, ~ 0.001

¢ Hadronisation uncertainties ~ 1/0)

At () = 500 GeV = Ao, = 0.001

¢ Limiting precision:
Higher-order pQCD contributions: Acv, ~ 0.006

— NNLO calculation needed - IN PROGRESS



3.4.2.2 The tt System

Introduction

o+ near threshold

o+ above threshold

ttg events



LINEAR COLLIDER o MEASUREMENT

TOP QUARK OBSERVABLES

e 0; near threshold (Peralta et al.)
new NNLO calculations =
reduced correlation «, < M, Acr, = 0.002 (7)

THEORY UNCERTAINTY +0.012

¢ 04 above threshold (Bernreuther)
PRELIMINARY study of NLO calculations
Vs = 400 GeV: A, = 0.005

(theory limiting)

V5 > 500 GeV: Aa, = 0.012

(exp. syst. limiting)

e efe” — tfg (Brandenburg)



3.4.2.3 A High-luminosity Run at the 7"

Resonance

Introduction
rhpd /r 7"
F?ad/r’lrept

En passant:
Running b mass
QCD colour factor measurement

Rich programme of ‘all the rest’



LINEAR COLLIDER c«,(M%) MEASUREMENT

HIGH-STATISTICS RUN AT THE 7" RESONANCE

o Z° decay widths: I}/ [t
calculated at NNLO
current precision, 16M 7" at LEP: A«, = 0.003
1G2Y = Aa, = 0.0009 (M. Winter)

theoretically very safe

o 7 decay widths; [2ed /Tiert
calculated at NNLO
current cxp. precision, LEP4+CLEO: Ao, = 0.001

theoretical uncertamties = Ao, = 0.001 — 0.006



3.4.2 )° Evolution of oy

Extrapolation to GUT scale

= Low-energy data points at TESLA would
be desirable

(New coloured particles)
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OTHER IMPORTANT efe” QCD TOPICS

¢ Hard gluon radiation in tt events:
— Test of flavour-independence of strong int.
— Limits on anomalous strong top-quark couplings

— Determination of running top mass

e Soft gluon radiation in tt events:

e Polarisation-based asymmetries in ¢gg events:

Bokyxk,  (CP4T)
Bk x T, (CP_ T-)

—. Search for anomalous final-state interactions

e Particle multiplicity in heavy- vs. light-quark jets

= add long lever-arm to current tests
¢ Colour reconnection and Bose-Einstein correls.

¢ Hadronisation studies and renormalon physics



