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We present data on the energy dependence of the production
probability of electron pairs around 3,1 GeV total energy at Adone(l“‘B),
in the angular region from 44° to 136° with respect to the direction of
the beams. '

The apparatus shown in Fig, 1 consists of two symmetrical six
counters telescopes, All information on the detected particles, includ-
ing the colinearity, is extracted from pulse-height and timing analysis
on the two photomultiplier tubes mounted on each scintillation counter,
In order to minimize the inefficiency due to the finite length of the
beam-beam collision region (hereafter called the "source"), the length
of the plastic scintillators was made the maximum compatible with the
machine geometry,

The longitudinal dimension of the source is typically 60 cm
(FWHM) at a beam energy of 1,5 GeV,

All counters have been carefully tested for uniformity and li-
nearity response over the whole surface. As a.matter of fact, they had
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FIG. 1 - Sketch of the experimental apparatus, S1.9 g B3re
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scintillation counters with the following dimensions :

Sq = 0.5x7x100 em®; 8, 5 = 4x46x300 i3,

been prepared for an experiment on low px‘otori—antiprotonVprac’luction
at Adone, based on pulse height analysis and velocity measurement,

The following factors affecting the efficiency have been célc:ul_a_
ted

1) Fractional length of the source seen from the apparatus, for Bhabha
scattering events and p-pair production, for a source length of 52cm
FWHM, Vll H
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2) Trigger efficiency, 9 g

3) Percentage loss due to misaligment between ‘che telescepe axis and
the beam direction, UEW

4) Fractional loss due to sc attering of the electrons out of the appara-~
tus, 7n4;

5) Fractional loss due to cuts introduced in the off- line analysis, 7)5 .
These factors were found to be:

M= 0. 67 for Bhabha scattering and 0, 75 for p-pair production,

'172 = 0, 94,
?)'3 = 0.986,
'n4 = (0,99,
7),5 = (, 96,

Cosmic rays are rejected in hardware with an efficiency larger than
99%, by requwmg the proper time-of-flight between counters Sq and

S9. A further suppression of the cosmic rays is made off-line using
the recorded values of the time~of-flight.

The colinearity of the detected particles and their common ver
tex at the source is determined using the measurement of the impact
point on the counters, The impact point is related to the difference in'
the time of arrival of the scintillation light at the two photomultipliers
seceing each counter, The colinear particles are divided in two cate-
gories, In the first one, we include the events with an energy loss cor
responding to minimum ionization in all (six) counters of the telescope
In the second category we include the events which show the same be-
haviour in the counters before the lead absorber, and an energy loss
corresponding to at least twice the minimum in counters S3, which
are behind an average of 3,5 radiation lengths of lead,

Figure 2 shows the colinearity of detected events : ; Figure 3
shows the angular distribution of electron pairs compared with the ex
pected rate from Bhabha scattering ; Figure 4 shows the bidimensio-
nal pulse height distribution for the two opposite counters S,

The number of electron pairs normalized for integrated lumi-
nosity versus total c.m, energy is shown in Fig, 5a, Figure 5b shows
the energy behaviour for production of two colinear minimum ionizing
particles (p-pairs plus hadrons pairs),

In order to derive a cross section for the process ete™ —» ete”
at the resonance, one must make use of an absolute monitor, ThlS was
provided by our apparatus itself. Its efficiency for detection of e™
pairs was obtained by comparing the expected rate from Bhabha scaﬁ
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tering with the experimental rate of e¥e™ pairs, at energies well out-
side the resonance, The small-angle Bhabha scattering monifor of A~
done machine group was used as relative monitor,

With this procedure the effect of systematic errors due to de-
tection efficiency and source length are reduced, ‘

In this way we can derive
2
6w T '

/(o - aQED) dW = -—5—;‘*— = 4591110 nb MeV
M "t

2 : ’ . .
and evaluate I . /T =1(0.187T0,05) keV with the assumption of spin 1
resonance (systematic errors and radiative corrections are not included),

It should be observed, however, also in view of the peculiar
shape of the structure seen in Fig, 5a, that the previous quantity is
very sensitive to the Bhabha scattering subtraction.

We would like to thank all the Adone staff members for the hard
effort made in running the machine under the very hard conditions re-
quired by this investigation, Very useful suggestions in dealing with
narrow resonances have been given to us by the Frascati and Roma
Theoretical Groups, Finally we are very grateful to all technicians of
Frascati National Laboratories and Naples and Pisa who have been of
great help in modifying our apparatus for the study of this phenomenon,
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