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Introduction

e In the case of no "cross-talk” between W™ and W
== each pair decay independently and Hadrons can be uniquely
assigned to a W boson along a string.

W bosons decay at short distances (1/1";=0.1fm)
— Coherent gluon emission from both q systems for
Ey < T'w)
— Large space-time overlap during hadronisation process
(typical scale about 1fm)

"Colour Reconnection” in the non perturbative phase



Introduction

= Initial colour flow pattern is modified
eParticle distributions are affected  q,
= depletion, enhancement etc... _ﬂ-..,s\
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» Particles cannot be uniquely assigned to a particular W ~ qs

= potential bias when determining My from jets.
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% Reconnected Events
= essential to estimate or constrain FPrc-, from data

= investigate "soft” particle distributions
e Charged particle multiplicity and momentum distributions
= previous results limited by statistics and systematics
difficult to improve sensitivity, effects =~ syst. uncertainties.

e Energy and Particle Flow distributions



Phenomenological models

PYTHIA: Rearrangement of string topology
e S5K: 5jostrand-Khoze models (Z.Phys.C 62 (1994) 281.)
Reconnections allowed if strings cross or overlap (SKIIII1")
(space-time evolution):
= SKI: extended flux tubes
= 1 reconnection: most overlapping

1.26
-g 1 sKiModel
S 11 seaqev
gﬂ.ﬁ:
free strength parameter k; % o
0.25]
T~
e i .-'h,l.|E1 E
Prgm (1—6. '}l'll'* ' *'I) x o - T
10 1 10

ARIADNE: Gustafson-Hakkinen model (Z.Phys.C 64 {1994) 659.)
* Reconnections of colour dipoles if total string length reduced
AR2, AR3

HERWIG: Local cluster reconnection (J.Phys.G24 (1998) 2.)

e In fragmentation phase, clusters are rearranged if reduction
of the space-time extension of the clusters

NEW Rathsman model (Phys. Lett.B452 (1999) 364.)



The Particle Flow Method

Idea initiated by L3: investigate the particle- and energy flow
between jets in qqqq events.
> probe the colour topology of the events

Principle:
In hadronic 4-jet events
identify the jets from the
two W boson decays.

Build the particle flow
distributions between

pair of jets. I;'I* »

Jet 47 .

*  ALEPH data (189 GeV)
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jets (1,2) and jets (3,4)
are associated to the W's.
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The Particle F}pw Method

e Rescale angles and subtract background bin-by-bin
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Event selection

e DELPHI and L3: Tight topological cuts based on interjet
angles to assign jets to W.

® Nje.t = 4 with Durham (y,:=0.01) or LUCLUS (d;in=6.5
GeV)

A=B=C=D

Jety

e 2 angles between 100° and 140" and other angles < 100°
clean event topology with symmetric interjet regions = trivial
string configuration.but low efficiency.

e ALEPH and OPAL: looser selection cuts based on their stan-
dard W analysis
e association between pairs of jets and W using 4-jet Matrix
Element (A) in a likelihood variable (O)

better efficiency, more statistics

but less planar events =+ less trivial configuration

Vs (GeV) !E{ph N[# evts| € | ® |right pair.
DELPHI| 183-208 601.4 759 |11%|82% | 76%
L3 189-208 626.6 666 |12%(85% | 91%
ALEPH | 189-208 626.8 5487 |90% [78% | 70%
OPAL 189 182.5 699 |42%|83%| 89%




Results

L3 (#515): /s — 189-207 GeV
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systematics: fragmentation, BEC, background variation
+ cluster definition (L3)



Comparison with Models

In SKI model: free strength parameter k;
Preco  (1-e~f(VB)EI)

— parameter variation to find the compatibility

The k; dependence is parameterise after summing all /5
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Ry = prefered value: k;=0.32 (= 18%)"
Limit: k; < 1.55 at 68% CL (= 50%)
Sensitivity to SKI 100% model: 5o



Results

DELPHI (#309): /s = 183-208 GeV
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Compute the ratio Data/MC at each /s and do the average.
= < Rp > =1.009 & 0.030 (stat) £ 0.019 (syst.)
No effect. Sensitivity to SKI 100% model: 2.70



Results

ALEPH (#260): /s 189-208 GeV
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Sensitivity to SKI 100% model: 3.4

Tight cut selection analysis: agrees with default analysis






