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- ABSTRACT, ~

A search for narrow resonances in the reaction ee vz
~» hadrons in the mass regions 1915 ~ 2545 MeV and 2970 - 3090 MeV
has been performed at ADONE, the Frascati storage ring. With 90%

. confidence level our data exclude the production of narrow resonances
with integrated cross section larger than 20% of the integrated cross
section for production of the J/% (3100 MeV),
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A systematic search for narrow resonances in the reaction
+ -
e e —» hadrons (1)

has been performed with the MEA magnetic detector at Adone, the
Frascati storage ring, We present here results obtained in the mass
regions 1915 -2545 MeV and 2970 - 3090 MeV, This search was sti-
(1,2,3) of the J/¥ (3100 MeV) resonance, the

aim being to evidentiate possible other narrow (width £ 1 MeV) reso-

mulated by the discovery

nances. No evidence for such resonances in the explored energy ran-
ge has been found,

| The MEA magnetic apparatus has already been described in
Ref, (4). Events from reaction (1) are required o present: a) at least
two non collinear (40 > 10°) charged particles, which must alsé be aco
planar (4%15°) with respect to the beam direction, with minimum kinetic
energy of ~ 130 MeV if pions; b) proper position of the source point;
c) correct timing with respect to the crossing time of the two bunched
beams,

te” scattering rate at small angles (3°- 69),

The ete™ ~—> e
as rrieas.uréd by the Adone machine group in a different interaction re
gion,has been used to provide a fast relative luminosity monitor, The
ete™ —» ot scatterin’g rate at large angles (lcos 015 0.7), as detected
by the MEA apparatus, has been used to provide an absolute lumino-
sity monitor,

At Adone the mass resolution depends on the beam energy E
according to(5) :

I, (Mev) = 0,32 w2 (FWHM)

where W = 2E is measurea in GeV, FW ranges from 1, 3 MeV  at
W =2 GeV to 2,8 MeV at W‘é'—‘ 3 GeV, Therefore it has been chosen
to éxplore the éx{ex¥gy intervals 1 915 - 2545 MeV and 2970 - 3090 MeV,



steps
with 1 MeV and 2 MeV mass [respectively. A typical integrated lumi

nosity of about 0, 1 nb~! has been collected at each mass bin, A few
mass regions have been explored with higher integrated luminosity
(0.2-0.5 nbr‘l);. The total number of observed multihadron events is
236 corresponding to an integrated luminosity L = 96 lnb'"I‘.'

The relative yield for reaction (1) as a function of W is shown
in Fig, 1; for comparison the J/%¥(3100) peak as seen by our appara-
tus is reported on the same scale, The errors are statistical only and
are calculated on the basis of Poisson distribution, No significant struc
ture can be seen in the explored energy range,

In order to derive from the yields shown in Fig., 1 the cross
section for reaction (1) we have evaluated with a Montecarlo calcula-
tion the detection efficiencies of the apparatus for a number of produ~

: e A [, e ~ e : - —-—r S S 0"
ced pion states (ete™—» vtr~n®, wtp nw®, rtp-rtr™, wtr oo n’;

areeatrnTe™ ....). Phase space momentum distribution has been
assumed, The detection efficiency for each final state turned out to
be practically independent on energy in the energy range explored by
the experiment Assuming for the relative weights of channels with
two, four and six charged pions the values o 9t Oyt 0p= 45:145:10,

Ref(6,7), we obtain an averaged dMec’clan efficiency & = 0, 06.

The total cross section for reﬂa«,tlon (1) averaged over the
energy interval 1915 - 2545 MeV turns out to be <o ( eTe™ —» hadrons)) =
= 42T 4 nb,

In order to set upper limits for the produciion of narrow re-
sonances, we looked at each fluctuation extended over an energy inter
val of size similar o the machine energy resolution, and compared
the observed and the expected (90% C. 1. ) yields, The explored energy
range was divided into four different regions and the maximum expec-
ted yield in each region was taken as the upper limit in that region,
The results are given in Table I. In column 3, the upper limits for

the integrated cross section are given; a constant non resonant con-
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FIG, 1 - Relative yields for the reaction ete~~» hadrons vs, the
total ¢, m, energy W,



TABLE I

{1y (2)- (3) (4) (5)
r{ Wy o dw =
. f [o(W)- Lo f [o(W) - Loy >l aw
R . OC A L NR J
Total enevgy W T 0 4
: upper limit with 90 /‘ (W) aw
7 L confidence level “5iw ‘

(MeV) {(nh™*) {ab+ GeV) (MeV)
1915 - 2024 | 21,3 1,2 0,18 2
2044 - 2200 | 30,6 0.8 0,12 2
2204 - 2545 Co29:1 1.2 0,13 4

9970 --3090 14,4 0,5 0, 017 4

-~ Upper limits with 90% C, L. (column 3) for the cross section
integrated over energy intervals of sizep(column 5), In column
4 the ratios of the obtained upper limits to the J/¥(3100) in-
tegrated cross section are given,

~tribution {'GNR"} =492 nb has been subtracted, The ratios of these
upper limits to:'the J/% integrated cross section(a) are given in column
g, ’Sihce: we were aiming to obtaining an order of magnitude for the
'«‘upp'er lirnit of the resonant cross sections, in the calculation of the

integrated cross sections we did not apply any radiative correction,

We wish to thank the Adone machine group for the continous
effort in running the machine, We are also grateful to M. I, Biagini
for her work in data analysis and to G.Schina for his skillful techni-

cal as si:stanc e,
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