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A systematic search for narrow resonances in the reaction
(1) ete—— hadrons,

over the centre-of-mass energy range W= (1.4+-8.1) GeV has been performed at
Adone, the Frascati 2x 1.5 GeV storage ring, with the MEA magnetic detector (1).
In this paper we present the results for the energy region W = (1.42-1.92) GeV;
previous results for the energy region W = (1.92--3.10) GeV have already been
published (2:3).

(*) Present address: Comitato Nazionale per I’Energia Nucleare, Roma, Italia.

(*) W.W. Asg, D. C. CHENG, B. EsposiTo, F. FELICETTI, A. MARINI, H. OGREN, I. PERUZZI, M. Pic-
Co10, F. RoNGA, G. SACERDOTI, L. TRASATTI, G. T. ZORN, B. BARTOLI, B. CoLuzzi, A, NIGRO, V.SIL-
VESTRINT, F. VANOLI, D. BISELLO, A. MULACHTE, M, NIGRO, L. PESCARA, R, SANTANGELO, E. SCHIAVUTA,
D. SoanNicoHIO, P. MONACELLI, L. PAoLUZI, G. PIANO MORTARI and F. SEBASTIANI: Nucl. Instr.
and Meth., 148, 431 (1978).

(?) B. EsposITo, F. FELICETTI, I. PERUZZI, M. PiccoLo, F. RONGA, A. MARINI, B. BARTOLI, A. NIGRO
F. Vanori, D. BISELLo, M. NIiGRO, L. PESCARA, P. MONACELLI, L. PAoLUzI, . PIANO MORTARI,
R. SaxroNico and F. SEBASTIANI: Phys. Letf., 38 B, 478 (1975).

(*) B. Esrosiro, F. FELICETTI, A. MARINI, F. RoNeA, M. E. B1aGINI, P. MoNACELLI, L. PaoLuzi,
G. PIANO MORTARI, A. SCIUBBA, F. SEBASTIANI, D. BISELLO, M. NIGRO, L.. PESCARA, A. NIGRO and
F. Vawnovri: Phys. Lett., 64 B, 362 (1976).

604



SEARCH FOR NARROW RESONANCES IN et

4
40

201 .

€~ ANNIHILATION AT ADONE ETC.

[l “*Wm(‘“mlh 1‘?%*#*}\‘1*"{3*&’+;++“+ﬂ+*3‘*++***++*+**+“*";v.w*ngm

oL
1420 '
A

20

_ M*"l*ﬁmld ﬁu

o

+lu, l | 1 IH Hﬁw | }’*M +‘.}1,qu+ A

1520 !

yield

— fWH*l}#ﬂ ”m{lwh {dﬂ“ ++*1#+1U++WIH‘#H{&Hh**i* | Y#WIJ l

40
201

_ ﬁm'#hﬁhm“, M M“%JM :

o

u#’l‘ lJ} ”Mﬁ;} H*%M i H?“\“‘H’ N

1720

40

201

I *+L++4\|Ml~+++*n ol |

i
4
+

1‘% ’Hh’hh;ﬁ‘IJHhﬂrlehﬂll‘i{fm_ |

1820 ‘

Fig. 1. — Detected yield of reaction ete~ — hadrons vs. total energy

605

180

4160

140

-120

4100

- 80

~ 40

- 20



606 B. ESPOSITO, F. FELICETTI, A. MARINI, ETC.

A resonance in the reaction (1) is said to be narrow if its total width is negligible
with respect to the FWHM machine energy resolution I'y; at Adone I'y (MeV)=
= 0.32W?% (GeV?), therefore we have chosen to explore our energy interval with
1 MeV steps.

The MEA apparatus, described in ref. {*), consists of a solenoidal magnet trans-
verse to the ete- intersection region and of a set of optical spark chambers, multiwire
proportional chambers and scintillation counters. The trigger requires at least two
charged particles, with a minimum kinetic energy of 130 MeV (if pions), in the two op-
posite halves of the apparatus. Events from reaction (1) are required to present: a) two
charged particles observed with an acoplanarity angle Ag>10° or more than two
charged particles detected; b) correct timing with respect to the bunch-bunch collisions;
¢} proper position of the source point as measured by the multiwire proportional chambers.

The detection efficiency of the apparatus for hadronic events has a smooth energy
dependence and thus it does not affect the results concerning fine structures of the
cross-section.

The same argament is valid for the background from beam-gas interactions, strongly
reduced by the acoplanarity cut, which is basically energy independent.

The total collected luminosity was % = 279 nb-*. The e*e-—» e+e- Bhabha scat-
tering rate at small angles (3°=5°) as measured by the Adone machine group in a dif-
ferent interaction region, has been used to provide a fast relative luminosity monitor.
The e*e~—ete~ Bhabha scattering rate at large angles (jcos6]<0.7), as measured
by the MEA apparatus, has been used to provide an absolute-luminosity monitor.

In fig. 1 the detected yield of reaction (1) ws. total energy is shown; the J/{(3100)
peak, as detected by our apparatus, is reported for comparison. The quoted errors are
statistical only.

No significant structure can be seen in the explored energy range. In order to set
upper limits for narrow resonances, we have Pproceeded as previously (2+%). Since in
the energy region W= (1.42--1.92) GeV the machine spread varies from 0.7 to 1.2 MeV,
the evaluation of the upper limit of the integrated yield, ¥ int, from a narrow resonance
at the energy W, has been obtained from the number of events, N(W,), contained in
all possible two consecutive energy bins. Over such energy intervals the minimum

Fig. 2. ~ A narrow resonance at the energy W, provides the rinimum contribution to the number
of events measured in two consecutive energy bins (Wi, W) when Wy =W+ (W,—Wi)/2:
~— RArrow resonance; -—-- —— — nonresonant hadronic production; —.—.— machine energy
Iesolution.

contributions (see fig. 2) of a narrow resonance to the observed yield can range from
27% to 49% of its total integrated yield, depending on I'y. From the observed rate
N(W,) and using Poisson statistics we have evaluated N*(W,), the upper limit (with



SEARCH FOR NARROW RESONANCES IN e*e~ ANNIHILATION AT ADONE ETC. 607

\

1420

1520
10+
M\ Voo \ﬂ V- M (YhaVa¥
0t T \ T T T T T T
- 1520 1620
a
£
I
8
g. 10F
£
=
v L W/U M/\
z
i
ol T T T T T T T T T
1620 1720

Lo WM/\ RISV

T
1720

o

.AM\.A W V\MM -

—>
1820 WiMev) 1920

Fig. 3. — Upper limit (90 % confidence level) of the ratio a};“la}’}fp vs. total energy.



608 B. ESPOSITO, F. FELICETTI, A. MARINI, ETC.

909, probability) to the true rate. The maximum integrated yield from a possible nar-
row resonance Y is related to N*(W,) by the relation

2 Ylnt (WZ—WO)Z
2 * = 4 — —_— Z.
® e EI[YN“ e |- ” v

where Wy= Wo—AW/2, W,= W, AW /2 with AW equal to the step of the energy
scan (1 MeV); Y ygis the mean value of the observed yield due to nonresonant hadronic
production and .#; the luminosity corresponding to the energy bin involved.

From eq. (2) we have derived Y%* and worked out the ratio ¥Y3'/¥}} relative to
the measured integrated yield of the J/¢. Assuming the detection efficiency of the
apparatus to be equal for the J/¢ and for hypothetical narrow resonance at W,, this
ratio is equal to the ratio o;*/o¥)}, between the integrated cross-sections, and provides
the upper limit for the hadronic cross-section of the possible narrow resonance. In fig. 3
the upper limit (909, confidence level) of the ratio oi*/o}y, vs. total energy is shown.
There is no evidence for new narrow resonances, with a sensitivity of about the 159

of the integrated cross-section of the J/{(3100).
% % %

We wish to thank the Adone machine group for the continuous effort in running
the machine. We are also grateful to V. Bipor1 and A. D1 B1aeio for technical assistance.
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