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Event Selection and Data Samples
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Event Shape Observables

| nclusive quantities which _
characterize geometry of event Y OPAL
(planar, spherical, pencil-like..) | - 197 Gev (27

* 177 GeV (x9)
& 133 GeV (>3)

| nfra-red safe (soft gluon emission)
Collinear stable (collinear parton branchings)

Thrust axisn, ischosen to maximize the sum
of the absolute momentum components of all
particles projected on that axis
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Six Standard Event Shape Observables

Thrust 1-T:
Thrust axis divides event into two hemispheres

Heavy jet massM .

Heavier scaled jet mass of the two event hemisphere
C-parameter

Sum of eigenvalues of the momentum tensor

Total jet broadening B_ and wide jet broadening B :
Sum (Maximum) of the jet broadenings of the two hemispheres
y23:

Transition value between 2 and 3 jetsfor the Durham algorithm



DELPHI
207 GeV

* data
Jetset 7.4 PS
Herwig 5.8
Ariadne 4.08

- Calculated from all neutral
and charged particlesin the
event (tracks/clusters)

- Dataand Monte Carlo
are usually in very good
agreement

- Simple bin-by-bin unfolding
methods can therefore
be used

Four-fermion background
subtracted
(dominates at high y)
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- Agusone Event shape variables depend on quark mass
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Two theory predictions exist
for all six observablesy:

1) o(a ) calculation

Matrix elements— best for multi-jet region (high y)

2) NLLA calculation

_ _ O( O( . 1
R, .y)=(1+C, (XSJFCZ(XL;)e(Lgh( LIt galenL) L=Iog;

Summation of leading logarithms — best for two-jet region (low y)




a_isobtained by fitting
the event shape distributions

=206 GeV

¥ he ot
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with theory predictions ,..-"'*'**f-*..:_
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Jet Broadening B_



M. Ford, LEP-QCD WG,
prel. combination using final inputs
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«,(M,)=0.1202+0.0003(stat)+0.0007 (expt)+0.0015(hadr)+0.0044 (theo)




Sour ces of uncertainty

«,(M,)=0.1202+0.0003(stat)=0.0007 (expt)=0.0015(hadr)+0.0044 (theo)

- Experimental
cut variations, detector corrections etc.
- Hadronization
comparing HERWIG, ARIADNE and PYTHIA

- Theory (see R. Jones et al, JHEP 12, 7 (2003))

variation of renormalisation scale O.5<xu<2
variation of logarithmic rescaling factor 2/3<x <3/2

‘modified log(R) matching' vs'modified R matching
variation of kinematic cutoffs



The runnlng Of as -' < gl Q) fit at single energy
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Relative weight
of resultsin global fit:

46% LEP1

54% LEP2 0.105

0.100




M easur ement of o INn Radiative Hadronic Events

Initial State Radiation (I SR)

lsolcrl'ed
photon”

a_at reduced scale Vs

Assumption:
no interference between photon
emission and QCD process
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based on cluster shape
fit in calorimeter

Photon | dentification
Likelthood used for

TC/y Separ ation



OPAL preiminary
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Power L aw Corrections

non-perturbative corrections
can bederived using
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- Monte Carlo generators

- analytic power corrections
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E_ [GeV




with p,=infrared matching scale

distributions -

aa[ M z}
with MC

C-parameter correction
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similar result from DEL PHI




Different clustering algorithms . ALEPHE, 206GV -+,
(Jade, Durham, Cambridge) \ e |

PYTHIAGL

areused to measure jet rates HERWIGS.L
r

-------- ARTADNE4.1 f,f

Durham ¢

F L3 Data (206.2 GeV) (Cambridge) Iil“‘r
¥ 2-Jets ® 3-Jets 4 4-Jets * 5S-dets ' t
. — JETSETPS --- HERWIG - ARIADNE

F'.

good data/M C agreement




a_Measurements from Four-jet Rates

NL O expression for four-jet rate:

R,(y)=B(y)o?+(C(y)+2B(y)byInx,)os

~33-2n,
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simultaneousfit to four-jet rate
of optimized sc:alexpOIOt and o_
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OPAL

Preliminary

Durham 4-Jet Rate

DELPHI

-+ 0 from Cambridge

4-jet rate
[ 1/logkE fit

- — QCD evolution
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x (M,,)=0.1175+0.0010(stat+expt)+0.0027 (hadr)+0.0007 (scale) DELPHI Cambridge
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Summary

All four LEP experiments have published their final event
shape analysis

a (M) ismeasured using both Monte Carlo smulations and
power law correctionsto take into account non-perturbative effects

A prelimininary combination of the final results has been
presented

Therunning of a_hasbeen studied over a widerange of energies
using radiative hadronic events

Good M C/data agreement for n-jet rates has been observed and
o _measurements have been performed using four-jet rates

thanks to Matthew Ford and Roger Jones



