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The outgoirg electron and positron in reaction (1) were in general not
detected, since they are predominantly emitted at very small angles. Thus the
final state topology consists of twoe charged particles with low momentum and
a single photon of low energy (typically a few hundred MeV). The momenta and
the energy loss dE/dx of the charged particles were measured by the jet chambers
described in Ref. 5, The photon was detected in the lead alass counters, which
consist out of a central cylindrical array and two endcap arravs surroundinag the
inner drift chambers. The counters cover a solid angle of 90% of 4r.

The angular resolution of these arrays varies between 7 and 20 mrad, depending
on the angle of incidence and the sharing of energy between counters. The
energy resolution has been measured to be 10% for 500 MeV electrons. The read
out thresholds for the ADC's were set to 25 MeV.

The measurement of reaction (1) requires a carefuyl study of the detection
efficiency for Tow enerqy photons. It has been determined with help of a
computer program which simulates the electromagretic shower development in the
detector and in the material in frant of the lead glass mv. This program also
simulates the Cerenkov radiation in lead glass, as well as the wavelength
dependence of photocathode sensitivity and light transmission in lead glass
and the light guide material. The results of this efficiency calculation are
shown in Fig., 2. As a check similar calculaticns of the electron efficiency
are compared in Fig. 2 with experimental results. Experimentally the electron
detection efficiency has been obtained with low energy electrons from the

+m-. where the momenta of the electrons have been measured

. + - + -
reaction e'e > e e e
with the central drift chamber and where the electrens have been identified
by dE/dx. The good agreement between these measurements and the calculation

gives confidence in the calculated photon detection efficiency.

The trigger required two tracks to be opposite and coplanar with the beam
within +30°. It covers the polar angle 9 range |coss| < 0.85. The transverse
momentum threshold for this trigger is below 150 MeV/c per track. A more
detailed description can be found in Ref. 5.

From the data, events with two charged particles and one photon were
selected. For this, all the information from the lead glass system and the
inner detector (conversions in front of the drift chambers) was used, to reject
background of events with more than one photon.

For the final analysis, only those events with the photon detected in the
central lead glass arrays were used, since they have the better energy and
angular resoiution. In addition, the enerqy of the photon was required to be
bigger than 130 MeY. For the charged tracks the following criteria were applied:

1. The two charged tracks should have opposite charge and come from a
fiducial cylinder around the interaction point, with radius 20 rm and
length + 200 mm along the beam axis. The opening angle w of the tracks
was restricted to cos{w)> -0.97, to reject background from cosmic rays.

2. The momentum of each track was required to be between 0.7 and 3.0 GeV/c,

3. The energy loss dE/dx of the charged particles, which is measured in

the inner detector 7)

» Was required to be within 3o of the expected
dE/dx for pions. This cut considerably reduced the background from
beam gas reactions as well as events from the reaction
e'e” »efeTetey (2}
4. At charged particle mementa above 0.8 GeV/c, electrons from reaction (2)
could be rejected by comparing the momentum with the associated lead glass
energy. The event was rejected, if the ratio [shower energy (lead glass) /
momentum (track)] exceeded 0.7 for both tracks.

5. To reject remaining events from reaction {2), it was further required
that the transverse momentum of the two track system with respect to
the beam was > 50 MeV/c and that the acoplanarity of the two tracks with
the beam was > 50 mrad,

After these cuts, 1067 events remained. For this sample, Fig. 3a,b and ¢
show the vertex distribution along the beam axis (z), the total transverse
momentum with respect to the beam, Py, and the acoplanarity of the v - ﬁﬁ+ﬁ-w
system with the beam, respectively. The vertex distribution shows a clean
signal of beam-beam events and the transverse momentum and acoplanarity distrib-
utions peak at low values, as expected for events of reaction (1). The final

cuts in these distributions are indicated by arrows :
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This value agrees well with the previcus measurement, q;_¢<< = 5,8 + 1.1 (stat.)
£ 1.2 (syst.) keV from SPEAR 1), It is well belon the upper Vimits obtained TABLE 1
earlier at DORIS and ADONE 110,

o . . The cross section qﬁm+m- + m+m-:_v for different cut off values
Values for the width ﬂa.¢4< in the range 6 - 7 keV are predicted by in detected photon energy.
various models with fractionally charged quarks, while models with integer
charge quarks tend to predict values arcund 20 keV Fmv.
n' and n are conventionally regarded as members of the same SU(3) nonet. The Phaton energy Cross section
; : o : i cut off vajue + = + -
relation between their radiative widths ﬁ3_+«< and a;¢< depends on the isoscalar cle’e ~een')
o Y
mixing angle s '), our measurement corresponds to g = 11 : 4 degrees {using {Mev) (nb)
ﬁ:+<< = 0.323 + 0.046 key mUU~ in agreement with more general considerations of
this angle Hm.Huw. 130 2.2 + 0.2
From the branching ratio BR{n'+yy) = 0.019 + 0.002 mv. we obtain 150 2.6 + 0.3
180 2.2 + 0.3
r, = 263 + 61 keV .
n 200 2.3 + 0.3
This value agrees well with the direct measurement 14) of the total width, 220 2.3 + 0.3
Too= 280 + 100 keV, using the reaction = p - n'n close to threshold. : 240 2.3 + 0.4
260 2.4 +« 0.4
280 2.7 + 0.6
360 2.2 + 0.6
320 2.1 + 0.7
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