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Abstract 
An overview of measurements using jet rates in e+e- annihilation events at center-of-mass 

energies ranging from 22 Ge V through 172 Ge V is given. Results on determinations of the 
strong coupling from the OPAL experiment at LEPl and LEP2 are presented in connection 
with preliminary results obtained from a recent reanalysis of data taken at the JADE experiment 
at PETRA using similar techniques as in OPAL. It is seen that the application of LEP methods 
significantly reduce the total errors with respect to older measurements at low energies. 

305 



Measurements of jet rates in� 30 rr..,.....,......-,....,....,....,.....-,,....,....,...,.....,.....,....,..,....,....,.....-,,....,....,....,.....,,....,....,...,....,.....,....,...,.... 
e+e- annihilation events have� 28 
been a means not only to ob-� 26 
serve asymptotic freedom qual-ii'_ 
itatively, but also to determined 24 
the strong coupling constant i:i:� 22 

with good precision at various 26 

center-of-mass energies. The 18 

decline of the 3-jet rate us- 16 
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ing the EO scheme over a wide 14 (using old JADE measurements:) 

range of center-of-mass ener- 12 - QCD cx,(Mz) = 0.121 (xµ=l) 
gies, as shown in the figure 10 '-'-2-'-0--'-'-"--40-'-'--'--'--'60-"---'-'--'-80�'-"--100-'-'--'--'--'12'--0'-'--'-1-'-4--'o -"--.L..1-'-60-'--'--'-180L...L...J 
on the right, clearly reflects ..Js (GeV) 
asymptotic freedom [l] .  

For the differential 2-jet rate, as obtained using the Durham jet algorithm, there exist both 
theoretical predictions in second order in a, as well as next-to-leading logarithm calculations. 
This distribution is therefore particularly suited for comparisons with QCD. The OPAL collab­
oration has used the 'ln(R) matching' scheme to combine both types of predictions and perform 
fits for a, at center-of-mass energies .JS between 91 and 172 GeV. The results of the single 
measurements are summarized in the lower part of the table below [l] . The errors stated are 
the quadratic sums of the statistical and the systematic component. The systematic errors 
include variations of the selection, fragmentation modelling and of the QCD scale xw 
At the PETRA accelerator, e+e- collisions were observed from 1978 through 1986 at center-of­
mass energies varying between 14 and 45 GeV. At that time, combined calculations as described 
above did not exist, and a, measurements were mainly done using the energy evolution of some 
event shape variables. 

II Vs [GeV] II 
22 

35 

44 

91  

133 

161  

172 

a, ( .JS) 
* 0 161 +O.Ol§ · -0.0lo 

* 0 145 +0.009 . -0.007 

* 0 134 +0.009 . -0.007 

0 123 +0.008 . -0.007 
0. 104 ± 0.011 

0.102 ± 0.009 

* 0.088 ± 0.019 

a, (Mzo ) 
0. 124 ± 0.009 

0 123 +0.006 . -0.005 

0 119 +0.007 . -0.006 

0. 109 ± 0.013 

0.110 ± 0.011 

0.095 ± 0.022 

A reanalysis of data taken at the JADE 
experiment at PETRA using the same 
techniques as in the OPAL analyses is 
currently being performed by P. Movilla­
Fernandez et al. [3]. Preliminary deter­
minations of the strong coupling at ener­
gies of 22, 35 and 44 GeV are also listed 
in the table with their total errors. Val­
ues marked with a star are preliminary. 
A comparison with a previously pub­
lished value of a, = 0.14 ± 0.02 at .JS =  
35 GeV [2], incorporating results from 
various different experiments, indicates 
that the application of LEP techniques 
is in fact able to significantly reduce the 
total errors . 
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