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Hadronic cross section. The precise measurement of the
total hadronic cross section o(e*e~ - hadrons) was ex-
tended up to the highest PETRA energies of Ecp = 46.78
GeV. A point to point systematic error of 1% and a 3%
overall normalisation error was achieved. The data
selection and the corrections applied are the same as
described in ref. 1. Fig. 1 shows the measured values
of R = ohadron/opoint with the statistical and point
to point systematic error indicated. For the region
39.79 GeV < Ecp < 46.78 GeV, not covered in ref. 1,
the mean R value is <R> = 4.13 1+ 0.08 (stat.) + 0.14

(syst.).
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A fit of the QCD predictions including the standard
electro-weak interference effects with the running
strong coupling strength ag and the Weinberg angle
sin?0y as free parameters, yields: sin2gy =

0.23 7 3:0% and o5 = 0.20 7§55 (at Egp = 30 Gev).

This measurement of ag is independent of fragmentation.

Energy Energy Correlations. The energy energy corre-
Tation (dz/dO) (Ref. 2) between particles produced by
ete” annihilation at high energies is expected to be
symmetric around © = 90°% for 2-jet events, but in
general not for 3-jet events. The asymmetry: A(Q) =
dz(w -0)/do - dz(0)/de is therefore expected to be
especially sensitive to the effects of gluon emission.

For the selection of hadronic .events we refer to Ref. 3.

Fig. 2 shows the corrected distributions of dZ/do and
A(©), which _are compared with the string model of the
Lund group4). The ca]cu;ations are based on a second
order QCD calculation 9/, and a ypin cut is used to
distinguish different parton classes.

Fory =mj 42 / s < ¥pins the_ four momenta of the
partons i anA’J are combined. A low value for the ypip
cut turned out to be essential for a good description
of the data. Fig. 2 shows the dependence on the ypin
cut. The value of ag determined from A(0) in the region
0 > 360 is ag = 0.165 + 0.01 (stat.) z 0.01 (syst.).

We did not succeed in obtaining a similar reproduc-
tion of the experimental d;itributions by independent
jet fragmentation models6s7). For these models, depen-
ding on the way of energy momentum conservation is en-
forced and the gluon is treated, ag varies between
0.105 and 0.145. For further details see Ref. 3.
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which use leading
log approximation, for the QCD calculations. In the
Gottschalk mode19), for instance, partons, produced
far off mass shell in the hard process, evolve by
successive branchings into jet-like cascade of partons
closer to its mass shell. If Q2 is the virtual mass of
the first parton, then the second parton has to have

a smalier one and so on, until it reaches the cut off
Timit Qo?, where the cascade stops. At the end each
gluon splits into a qg-pair. To get preconfinement,
qq-clusters are combined according to the evolution of
the colour flux. These clusters decay into two par-
ticles in their rest system.

The Teading log approximation was improved in re-
cent theoretical studies on soft gluon interference10),
which leads to destructive interference effects. To
interprete this in a semiclassical way, the ordering
in 'off shellness' has to be replaced by an ordering
of emission angles. This ordering of gluon emission
angles instead of the ordering of ? tual masses is
incorporated into the Webber model!!/, which otherwise
has a parton shower evolution similar to the model
of Gottschalk.

Comparing these QCD shower model calculations with
our data one notices, that these models are unable to
describe the observed number of 3-jet events and its
distribution in detail, since they do not contain the
full 3-parton matrix element.

Ignoring this deficiency the particle distributions
in 3-jet events predicted by the QCD cluster models
were studied. Fig. 3 shows the energy and the particle
flow in the event plane of selected 3-jet events in
comparison with the two models. (Please note that data
and predictions are normalized to the number of 3-jet
events observed.) For these distributions all the par-
ticles are projected onto the event plane. The events
are ordered such that the flow starts from the axis
of jet #1 and runs via jets #2 and #3 back to #1. The
jet ordering is chosen according to the angles between
the jet axis: jet #1 is opposite the smallest and jet
#3 opposite the largest angle. Interpreting these 3 jets
as caused by gluon bremsstrahlung ete~ -+ qqg one finds
that jet #3 is connected with the gluon in the majority
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of the cases.
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mesons produced per multihadron event is determined

; ot Y l  to be K**/event = 0.87 & 0.;6 (stat.) + 0.08 (syst.).
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also by the Lund model) but not by the Gottschalk
model. This is visible in Fig. 1c, where the particle
flow is drawn only for particles with pAOUt > 0.3 ]
GeV/c. The similarity between the string model and the Fig. 5
Webber model has also been observed in several other 19.
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Inclusive production of vector mesons. Vector mesons
in muTtihadron final states from efe™ annihilation are
both produced directly during the fragmentation as
well as in the decays of higher mass particles. Using
simple spin arguments the direct production of vector
mesons relative to that of pseudoscalars should be in
the ratio 3 :1. This ratio, however, is possibly modi-
fied due to the fact that the mesons do not have equal
masses.

For the pO production the invariant mass M(w*n~) is
calculated for oppositely charged tracks using the
pion hypothesis for both tracks. A smooth background
and reflections from the decay w0 - w*n™m0 as well as
from K*O -+ Kfn¥ with the pion hypothesis taken for the
Kt, are subtracted. The production rate per event ex-
trapolated to the full yp range is found to be 0.98
0.09 + 0.15 pO/event.

K** production is determined using the decay K** -
KsOmt. The K0 is identified through the decay K0 -
ntn-. The details of the Ks0 identification are des-
cribed in ref. 13. From the spectrum of the invariant
mass M(KgOm*) a smooth background was subtracted. After
correcting for the branching ratio of K*t » KsOnt and
for unseen decay modes of the Ks@, the number of K*t

Phys. Lett. 93B (1980) 155;

JADE Collaboration, W. Bartel et al.; Z. Phys. C21
(1983) 37

T.D. Gottschalk; Nucl. Phys. B214 (1983) 201

A.H. Mueller; Phys. Lett. 104B (1981) 161;

A. Bassetto et al., Nucl. Phys. B207 (1982) 189;
Y. L. Dokshitzer et al.; Phys. Lett. 115B 242;
Z. Phys. C18 (1983) 37

B.R. Webber; Nucl. Phys. B238 (1984) 492

A. Petersen; Proceedings of Symposium on
Multiparticle Dynamics, Lund (1984)

JADE Collaboration, W. Bartel et al.; Z. Physik C20
(1983) 187,

B. Andersson and S. Gustafson, LU TP 82-5;
Sjostrand, private communication

JADE Collaboration, W. Bartel et al.;
DESY 84-058 (1984)

313





