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A systematic search for narrow resonances in the reaction 

(1) e+e---~ hadrons,  

over the centre-of-mass energy range W =  (1.4+3.1) GeV has been performed at 
Adone, the Frascati 2•  1.5 GeV storage ring, with the MEA magnetic detector (i). 
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). 
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Fig. 1. - De t ec t ed  Field of r eac t i on  e + e - - ~  h a d r o n s  v s .  t o t a l  energy'.  
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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 Fw; at Adone F w (MeV)= 
= 0.32W 2 (GeV2), therefore we have chosen to explore our energy interval  with 
1 MeV steps. 

The MEA apparatus, described in ref. (i), consists of a solenoidal magnet trans- 
verse to the e+e - 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 min imum kinetic energy of 130 MeV (if pi0ns), in the two op- 
posite halves of the apparatus. Events from reaction (1) are required to present: a) two 
charged particles observed with an aeoplanarity angle A~>~ 10 ~ or more than two 
charged particles detected; b) correct t iming with respect to the bunch-bunch collisions; 
c) 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 argument is valid for the background from beam-gas interactions, strongly 
reduced by  the acoplanarity cut, which is basically energy independent. 

The total  collected luminosi ty was ~ = 279 nb -1. The e+e--~e+e - Bhabha scat- 
tering rate at small angles (3 ~  ~ 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--~e+e - Bhabha scattering rate at large angles (Icos01•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) vs .  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 proceeded as previously (2.3). 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 l imit of the integrated yield, YRi~t' from a narrow resonance 
at the energy Wo has been obtained from the number of events, N(Wo), contained in 
all possible two consecutive energy bins. Over such energy intervals the minimum 
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F i g .  2. - A n a r r o w  r e s o n a n c e  a t  t h e  e n e r g y  Wo p r o v i d e s  t h e  m i n i m u m  c o n t r i b u t i o n  to  t h e  n u m b e r  

of  e v e n t s  m e a s u r e d  i n  t w o  c o n s e c u t i v e  e n e r g y  b i n s  (W1, W~) w h e n  W o  = W I +  ( W ,  - -  W I ) [ 2 :  

- -  n a r r o w  r e s o n a n c e ;  n o n r e s o n a n t  h a d r o n i c  p r o d u c t i o n ;  . . . . .  m a c h i n e  e n e r g y  

r e s o l u t i o n .  

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 Fw. From the observed rate 
N(W0) and using Poisson statistics we have evaluated ~*(Wo), the upper l imit (with 
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90% probability) to the true rate. The maximum integrated yield from a possible nar- 
row resonance y~ t  is related to N*(W0) by the relation 

(2) 
~ 1  m JJ " 

where W1 = W o - - A W / 2 ,  W~ ~ Wo if- AW/2  with AW equal to the step of the energy 
scan (1 MeV) ; lrNa is the mean value of the observed yield due to nonresonant hadronic 
production and ffi the luminosity corresponding to the energy bin involved. 

~ i n t / ~ T t n t  From eq. (2) we have derived Iz~t and worked out the ratio •  relative to 
the measured integrated yield of the J/~. Assuming the detection efficiency of the 
apparatus to be equal for the J/d/ and for hypothetical narrow resonance at W o, this 
ratio is equal to the ratio in~ lnt a R /az/r between the integrated cross-sections, and provides 
the upper l imit for the hadronic cross-section of the possible narrow resonance. In  fig. 3 
the upper limit (90% confidence level) of the ratio i.t ~ aa /~ / r  vs. total energy is shown. 
There is no evidence for new narrow resonances, with a sensitivity of about the 15% 
of the integrated cross-section of the J/~/(3100). 
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