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Abstract

This memo is based on Monte Carlo simulations with the BHLUMI
generator of Jadach and Was. It adresses the question how accurately
electrons and positrons have to be reconstructed in the TESLA Lum-
Cal in order to achieve a precision of 10−4 on the luminosity measure-
ment.
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1 Method

Bhabha events are simulated with BHLUMI1 in the phase space region of
the TESLA luminosity calorimeter. The simulation is based on a redesign of
the forward region for an l∗ that allows to place the luminosity calorimeter
behind the ECal endcap. The luminosity calorimeter is called LumCal to
distinguish it from the LAT and LCal of the TDR design. The design is
sketched in fig. 13.

A simple selection is applied to the simulated events (see below). In a
first step the position of the electron and positron on the front face of Lum-
Cal is calculated. The scattering angles are determined from these positions.
The energy of the particles is taken from the tree. In subsequent steps the
position and energy are subjected to systematic misreconstructions. The
change in the number of accepted events with respect to step 1 gives the
systematic error introduced by the respective systematic error. The size of
the effects are varied in order to determine the level which is acceptable in
order to achieve a 10−4 precision on the luminosity measurement. The same
event sample is used for all steps so that statistical fluctuations largely cancel.

BHLUMI version 4.04 was used with the following parameters:
Type of generator BHLUM4
Photon Removal on
Event weights off
Random generator RANMAR
Z0-contribution on
QED matrix elements from BHLUM4
Vacuum polarisation from ref. 1
center-of-mass energy 250 GeV
min. scattering angle 25 mrad
max. scattering angle 90 mrad
photon infrared cut-off 10−4

The following cuts are applied

• energy: E (e+) > 0.8 Ebeam

E (e−) > 0.8 Ebeam

• scattering angle of positron: 30 mrad < θ+ < 75 mrad

• accollinearity: cos θacol > 0.98

1S. Jadach and S. Waş, http::/www.xxxxxx.pl/
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Diagram 1; topology u1_ Diagram 2; topology u2_
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