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Vv.I.Telnov, Yu.A.Tikhonov, A.E.Undrus, A, I.Vorobiov

Abstract

We have searched for the production of a neutral particle,
decaying into electron-positron pair, with a epin 0 and mases
about 1.8 MeV using the results of our previous experiment car-
ried out at the storage ring VEPP-4 with the detector MD-1, in
which two-photon production of electron-positron pairs with
emall invariant mass was studied., We obtained the upper limit
for the two=-photon width of this particle I;Y times the branch-
ing ratio Bea=

B -[;rc 2 eV (90% C.L.)

ee

* Submitted to the XXIII Internmational Conference on High
Energy Physics, Berkeley, July 1986.

The observation of peaks in energy spectra of electrons
and positrons from experiments with heavy ion collisions /1/
have been interpreted as evidence for the production of a
neutral particle /2,3/ with a mass about 1.8 MeV, decaying
into electron-positron pair. Using the result of our previous
experiment /4/, we have searched for this particle production
in the two=-photon reaction.

In our experiment /4/ carried out at the storage ring
VEPP-4 with the detector MD-1, two-photon production of elec-
tron-poeitron pairs with small invariant mass was studied. The
average value of an invariant mass of detected events was
about 2 MeV, the momenta of produced particles were in the re-
gion 40-80 MeV, For such small particle momenta the reconstruc-
ted vertex of the event was considerably deviated from the re-
al one due to the particle interaction in the wall of the beam
pipe., Thus a deviation of %15 cm from the center of interacti-
on region along the beam line was allowed for the recoastruc-
ted vertex of event. This allowed detection of particle with
the lifetime ( ¥ ~100) 7,¢5-107'° s.

In our experiment the invariant mass resolution was about
5-10 MeV due to the multiple scattering in the wall of the be-
am pipe (Fig. 1). Therefore the contribution from the hypothe-
tic particle was searched for in the total number of detected
events, rather then in the invarisnt mass spectrum.

The experimental visible cross section was equal to
Cexp = 1.61 ¥ 0.12 mkb. The Monte Carlo caleculation was found
to be equal to 1.58 % 0.15 mkb for the process e+é' SR
e*e” and 0.24 + 0.06 mkb for the process of ete”™ pair produc-
tion by a synchrotron radiation photon on a counter beam elec-
tron /5/. Thus, the calculated value of the visible cross sec-
tion was of G, = 1.82 + 0.16 mkb. From these data the con-
tribution from the hypothetic particle to the viasible cross
gection does not exceed

6,,, ¢ 0.12 mkd (1)

at 90% confidence level.

The diagramm corresponding to two-photon production of
a particle in the reactiona e~ R +ete” ig shown in Heg. 2.




The cross section of this process is given by the expression

J6/:
6renoes < (2Nt1) T, /M,

ee+eenr
where JH and MH are a spin and mass of the particle and f;,
is its two-photon width.

The calculation of the visible cross section for a ete”
pair from the decay of a particle with the mass of 1.8 MeV and
zero gpin was performed by the Monte Carlo method. To calcula-
te the two-photon production of a pseudoscalar particle we used
the program, developed by Vermaseren et al. /7/. The ealcula-
ted. value of the visible cross sectlion is

Eres = (0.056 X 0.015)¢B,, [\ mkd/eV (2)

Combining (1) and (2) we obtain the upper limit for the
two-photon width G} times the branching ratio B__:

B [,y <26V (90% C.L.)

ee
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Fig. 1. The distribution over the visible invarilant

mass of the detected pair:

i -experiment,

[ -simulation

The dashed line showa the distribution without

interaction of the particles with the beam pipe.
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Fig. 2. Diagram for the two-photon production of a
particle R.
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