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Abstract
We report about the studies of the processes ete™ — ete~ete™ and efe™ —
ete"putp~ in a single tag configuration, using data collected by the LEP

experiments at /s ~ 91 GeV.

1. Introduction

The reaction eTe™ — ete T~ (I = e, pu) is a QED
process of the order O(a?) [1]. We studied the single
tag configuration in which one of the scattered
electrons is detected. The study of this process is
not only a test of QED, but also a check of the
experimental procedures adopted for the analysis
of the hadronic photon structure function.

The F) is extracted from the measurement of the
cross section in the muon channel. The other two
structure functions F'} and F}, related to different
helicity states, are extracted from the study of the
azimuthal correlations.

2. Formalism

The lowest order Feynman diagrams which describe
the reaction ete™ — ete It~ (I = e,u) involve
different processes; multiperipheral, annihilation,
bremsstrahlung and conversion [2]. The only one
which gives an important contribution in the single
tag configuration is the multiperipheral, which
include the interaction of two virtual photons.

The probe and the target photons have four-
momenta ki o2 = (21,2Fbeam, K1,2) and virtualities
Q? = —k?,P?2 = —k2 which are related to the
energies E;, and the polar angles 6; 2 of the
scattered electrons Q? =~ 2FEpcumE1(1 — cosfy).
The Bjorken scaling variables are defined as:
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where W, = (k1 + k2)2 is the mass squared of the
produced lepton pair.

The differential cross section have contributions
from a transverse (T) and a longitudinal (L)
photon, and can be written as:
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where %m:) is the flux of the target photon.

In our configuration y is much smaller than
unity, therefore measuring the differential cross
section gives only informations on the Fy structure
function.

The scattering amplitude of the longitudinally
polarised photons can be extracted by the
measurement of the angular correlations in the vy
centre-of-mass system [3] [4] [5] [6]. The angle x is
the angle between the plane defined by the scattered
electron and the v+ axis, and the plane defined by
the direction of the pu~ and the vy axis. In the
single tag configuration, neglecting the longitudinal
component of the target photon, the cross section
has only three terms:
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The terms A;, A2, and Az are related to the
three differential structure function F', F'} and F3,
respectively.

3. Data analysis and results

In order to measure the differential cross section the
data are corrected for accepatance and efficiency in
bins of 2 and Q2. The systematic errors come from
selection procedure, trigger, efficiency, background
subtraction and luminosity measurement.

The structure function F} is extracted from the
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Figure 1. The leptonic structure function F. The
dashed line corresponds to QED prediction obtained
with P? = 0. The solid line is the result of the fit
to the mean virtuality of the target photon to the data.

cross section measurement, while F} and F} are
extracted from the distribution of the azimuthal
angle x [7], [9], [8]. The results are shown in
Figures 1 and 2. From Figure 1 the virtuality
of the target photon is found different from zero
and in agreement with QED predictions including
corrections for the initial state radiation. The
measurement of the structure functions F} and
F}} establish a presence of the longitudinal photon
component in the single tag configuration of the two
photons reaction.

4. Conclusions

The differential cross sections for the processes
ete” — eTe eTe™ and ete™ — ete putpu™ at
Vs =~ 91 GeV, have been measured using the data
collected by the LEP experiments.

In the muon channel the leptonic structure function
F] has been extracted from the differential cross
section. In addition the leptonic structure functions
F) and F} have been extracted studying the
azimuthal angle distributions of the p~ in the
center-of-mass system of the two photons.
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Figure 2. The leptonic structure functions F} and Fj.
The curves show the QED predictions, the dots are the
data for the three experiments DELPHI, L.3 and OPAL.
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