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Abstract.

aze searchedt
Wevsearehedfor New narrow resonancesYin fhe mass regionfrorn 1.42
to 1. 75 GeV/c2 at ADONE.
No evidence was found for states having an integrated hadronic cross
section larger than 8% of the J/g (3100) one (at 96% C. L. ).
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A systematic search for narrow resonances in the total cross sec
tion for e* e~ annihilation into hadrons was initiated at ADONE since
the 1974 J/y discovery.

Results obtained in the CM energy region from 2. 5to 3. 1 GeV have al-
ready been published (1),

We present here the results of the search in the CM energy region
from 1. 4 to 1. 75 GeV, which was carried out during 1977 and 1978 by
our group; the total collected luminosity was L = 138. 3 nb-1.

By narrow resonance we mean a bump in the total hadronic cross
section whose experimental width is much smaller than the m~chine CN\
energy resolution Iy .

At ADONE, [y is given by the relatior (2)

2
Iy, (MeV) = 0. 32 w2 (GeV?) (full width half maximum). (1)

(i. e. FW varies hetween 0. 65 and 1. 0 MeV in the 1.4< W< 1, 75 GeV
energy interval).

The search for narrow resonances at ADONE is carried out by
changing the energy of the colliding beams in steps AW comparable
with Ty,

The CM energy W is mainly determined by the operating magnetic field
of the machine. However, variations of the frequency of the accelerating
RF, which is tuned from time to time for optimum machine performa-
ce, cause small deviations (typically fractions of 1 MeV) of W with re-
spect to the value determined from magnetic field measurements (3),
In the present exploration the machine magneiic field was changed in
steps corresponding to a nominal AW of 1 MeV; the RF correction,
later applied, made the real AW step slightly variable in size.
Most of the energy region we studied was covered in more than one suc
cessive passage; nevertheless a few apparatus breakdowns or a few ve
ry large RF shifts left small gaps in the energy scan (4),

he experimental points in the scan correspond to a typical luminosity
of 200 ub-1, they have a variable spacing of about 1 MeV on the avera-
ge and are taken at a ~ate of 5 to 10 points/day (5),

The experimental apparatus was described in some detail in ref.
(6).
It is composed of four hodosc¢opes (from the interaction region outwa-
rd: HOD 1, 2, 3, 4) each made up of sixteen scintillation counter ele-
ments (HOD 1, 2, 4 plastic; HOD 3 liquid scintillator 35g/cm2 thick).
The system has a cylindrical syinmetry around the interaction region
of the et e~ beams and it covers a total solid angle for point like sour
ce of about 0, 70 x 47 ,




Twelve of the 16 HOD 4 elements are separated from HOD 3 by 2. 5 RL
of iron-lead radiator.

All counters respond linearly to the energy loss of the detected parti-
cles,

Four cylindrical magnetostrictive wire chambers (4 gaps) track char-
ged particles between HOD 1 and HOD 2.

The pattern of the fired counters, iYeir pulse height and time informa
tion, the information from the spark chambers, were all recorded on
magnetic tape for each event.

The apparatus was already used in a similar search for narrow states! ”.
The absolute luminosity of the machine was obtained by the small angle
Bhabha scattering, measured in one of the ADONE straight sections.

The data were analvsed to obtain an experimental yield for events
with three or more charged particles detected in the apparatus {2 3 C)
events).
Cosmic ray and machine background were measured to be always smal
ler than 15% in this event category. -
The selection criteria were based on the event topology and on the ener
gy loss (7) registered by the hodoscopes. -
Time of flight, between elements of HOD 1 and HOD 4 or between HOD
I and the machine "'beam crossing'' signal, was used to reject cosmic
ray and machine generated background.

The results of the scan are presented in Fig. 1.
No significant narrow structure can be seen in the explored CM energy
region,
A narrow resonance would appear as a gaussian bump with a width equal
to the energy spread of the machine, distorted by radiative corrections
and superimposed to the local hadronic production level,
Since the scan was performed and repeated with somewhat variable
steps, we used the following expression (8) to derive a 90% CL upper
limit for the integrated resonant yield Y RI"t:
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whera2:

N(Wy) is the number of (= 3C) events in an energy interval AW = 1.5
MeV centered at W;

YnR (W,) is the non resonant hadronic yield obtained by averaging the
experimental yield Y{W) over an energy interval 20 MeV wide and cente
red at W _ (t..e small AW region was excluded from the average);

L(W) is the luminosity collected at an energy W.

The energy spread of the machine is taken into account by the appropria
ted gaussian; radiative corrections are taken into account by the func-
tion f(W, W) (9),

The 90% CL upper limit YRIm (WO) to be determined is by defini-

tion the maximum value of YII'{’t (Wo) , 1.e. the hadronic integrated
resonant yield, which, when inserted in expression (2), would gene-
rate the observed number of events N(W,) with probability less than 10%,
according to Poisson statistics.

An upper limit on oImt (Wy) B, the integrated cross section multi-

plied by the branching ratio to topological channels with four or more
charged particles, can be deduced from Y_Int \W,) by the use of the ap-
paratus detection efficiency for those decay channels (10),

The result is

aém(wo) B < 530 nb MeV (at 90% CL)

3
1420 < W, < 1750 MeV , )

It is customary to compare the limit obtained in narrow resonaice
searches to the total cross section for J/% production; the known topo-
logical and total cross sections for J”? production (11) can be used to
express our result in a different form, namely:

we exclude the existence of any narrow state in the energy region 1.4 ¢
-<W, < 1. 75 GeV having an integrated cross section ol)?t such that

Int
Jhy

oInt > 0.08 o

X (at 90‘70 CL o (4)

A similar determination of upper limits was also made, under the
hypothesis of finite width resonance production. The result is




I- 2.5 MeV Int

o R (Wo) B < 845 nb MeV {(at 90% CL).
Int .
= 5\lev OR (Wo) B L 980 nb MeV (at 90% CL) (3)

1420 (\Vo-{ 1750 MeV.
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