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Results are Preliminary!
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The Data Sample
• σhad (PETRA)     
= 0.1…10nb         

≈ 1/100 σhad(MZ)

•216 pb-1
•43100 
multihadrons

14 GeV 43.8 GeV

•JADE: unique contribution for 14 < √s < 44 GeV
•analyses using FSR-Z0 events O(500) / energy point

OPAL LEP2 calibration Z0 ~ 400000 events
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The JADE detector

data taking from 1979-1986

•since 1998 re-analysis of JADE data 
•improved Monte Carlo models and theoretical calculations
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Resurrection  of JADE Software

Successful 
reanimation of JADE 
event simulation and 

reconstruction
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Moments of Event Shapes
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e.g. Thrust:

probes all of the available 
phase space

event shapes observables:
1-T, C, BT, BW, y23 and MH
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Moments of Event Shapes
1-T

comparison 
between data and 
Monte Carlo:

•O(αS
2) NLO predictions :

‘running’ of αS

Observables:
1-T,MH,C,BT,BW,y23(D)
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Hadronization Correction
•Hadronization and detector correction using modern Monte 
Carlo

hadronization correction:

14 GeV 35 GeV

•detector correction up to 50%
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αS with event shape moments
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result consistent with 
fit to distribution

Require:

1...5ifor  increase =
n
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0.00720.1286

(theo.)0068.0(had.)0022.0.)(exp0011.0(stat.)0007.01286.0)( 0
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Combined result:
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Measurement of the 4 Jet-Rate
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•cluster events according to 
the Durham algorithm:

•combine particles with 
smallest yij

•calculate y34 > ycut > y45
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Theoretical Prediction 

(hep-ph/9806317)

•combined NLO+ 
resummed NLLA 
calculations:

R4=σ4-Jet/σtot=αs
2B(ycut)+αs

3C(ycut)+NLLA terms

μμ α xxR S ln)( 3
4 ⋅∝Δ

•reduced scale sensitivity:
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Fit to the 4-Jet Rate

Hadronization Correction

Fits to the 4-Jet Rate
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αS with the 4-Jet Rate

total. 
error

stat. 
error

Combined result:

(tot.) 0.00260.1169
(theo.)0007.0
(had.)0021.0

.)(exp0012.0
(stat.)0004.0

1169.0)( 0

±=
±
±
±
±

=Zs Mα
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Summary

•JADE data allow 
unique access to 
e+e- data below Z0

• αS from moments 
of event shape 
observables and 4-
Jet Rate
•uncertainties 
comparable to LEP 
results
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Backup Slides
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Correction for bb-Events

•bb events fakes events with gluon radiation (electro weak 
decay) 

subtraction at detector level
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1-T

1/σdσ/d(1-T) (detector level)
JADE (14 GeV)

Pythia
Pythia bb

--

Jetset(J)
Ariadne
Herwig

2-jet region bb events

e+e- bb

b

b

~about 9% bb-events
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Quality of Simulation

(PhD thesis Andreas Dieckmann, 1987)

significant improvement of data 
description by Monte Carlo (LEP tune) 

normalised deviation from data

detector correction
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Quality of 
Simulation



1/25/2006 Measurement of the strong coupling with Jade 18

Hadronic Event Selection 
•main selection cuts:

• 4 tracks from vertex region
•3 ‘long+good’ tracks
•visible energy > 0.5 √s
•momentum balance < 40%
•missing momentum < 0.3 √s
• |cosΘt| < 0.8

residual background ~ 1%:
•e+e- e+e γγ
•e+e- τ+τ-
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K-factor for Moments 


