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We report new experimental results obtained at Adone by the MEA Group on the 
J/+(3100) decay into much pairs. The statistics has been increased by a factor ~ 3 
with respect to previous data (1), and an accurate study of possible energy-dependent 
effects in the angular distribution has been performed. The Magnet Group experimental 
set up (fig. 1) is described in detail in ref. (~). The trigger for collinear events is given 
by the coincidence of counters (SI .S~.S3.S4) . (S~.S~ .S~.S~) and of the multiwire pro- 
portional chambers (MWPC, 2 • 2 planes of wires parMlel to the beam direction above 
and below the vacuum chamber). The MWPC provide a fast selection on the radial 
position of the source with ~ =k 5 cm acceptance. The trigger requires also a correct 
timing of the event with respect to the crossing of the e+e - bunches and the correct 

(1) B. ESPOSITO, F.  FELICETTI, I .  PEItUZZI, M. PICCOLO, f .  RONGA, B. BARTOLI, A .  NIGRO, F.  VANOLI, 
D.  BISELLO, M. NIGI~O, M. L.  FEI~REI~, A .  MAI~INI, P .  ~{ONACELLI, L.  PAOLUZI, G.  PIANO MOF~TAI~I, 
P. SEBASTIANI ~n4 L. TRASAT'qffI: Lett. Nuovo Cimento, 14, 73 (1975). 
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time of flight in the upper part of the apparatus (between S~.S~ and 83). Collinear events 
which trigger the apparatus and show no interaction in the thick-plate spark chambers 
(C~ and C~) are ~t+t~ candidates. 

C' 3 

/Po 

co//. (~ 

'AL) 

c~ 

Fig. 1. - Ver t ica l  section of the  exper imel l t a l  a p p a r a t u s .  C~, C'~ are  m~rrow-gap spark  chal~tbers; 
C, ,  C~ are  wide-gap eylin~lrical spa rk  chamber s  for m o n l e n t u m  altalysis;  C~, C'3 are  th ick-p la te  spa rk  
c h a m b e r s  ~or p~rticle i , Ientif ieat iom MWPC ,~re mul t iwi rc  proport iot lal  ch,~mbers; S~ . . . .  , S~ are scin- 
t i l l a t ion  counters .  

In order to minimize the cosmic-ray contamination in the collected events, further 
cuts have been imposed off-line on: 

1) momentmn of the particle, 

2) time of flight, 

3) radial position of the source. 

A first ~ 30~ reduction on cosmic-ray contamination has been achieved by meas- 
uring the sagitta of the tracks directly on the scanning table. For each event the times 
of flight between S~.S2 and Sa, S~.S~ and S~, and of the trigger with respect to the 
RF signal were recorded on magnetic tape. The radial position of the source was 
reconstructed using the data from the MWPC. 
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A t ime  of flight and radia l  source correla ted spec t rum is shown in fig. 2. Cuts have  
been chosen on this spec t rum such as to reduce cosmic-ray contamina t ion  whilc keeping 
the loss of even ts  wi th in  acceptable  l imits .  

The forward-backward  a s y m m e t r y  is defined as A =- (F - B ) / ( F  @ B),  where F is 
the number  of events  wi th  cos 0 >  0 and ]3 is the number  of events  wi th  c o s 0 <  0, 
and 0 is the  angle be tween  the  dircction,~ of the ou tcoming  ~z§ and the  incoming e +. 
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F i g .  3. - ~ z a -  p a i r  p r o d u c t i o n  f o r w a r d - b a c k w a r d  a s y m  u e t r y  v s .  c . m .  e n e r g y  i~  t h e  J / '~  m a s s  r e g i o n  
a s  o b t a i n e d  i n  a f i r s t  se t  of 119 e v e n t s .  

A first set of da ta  @4) obta ined at the  beginning of the exper iment  concerning 
149 identified [z-~z- pairs gave  the result  for the a s y m m e t r y  pa ramete r  as a funct ion of 
energy,  which is shown in fig. 3. F r o m  these da ta  one gets for the hypothesis  of cons tant  
zero a s y m m e t r y  Z " - - 2 0  wi th  9 degrees of freedonl  (confidence level ~ 2%).  This 
Gould raise the  suspicion of an energy dependence of the a symmet ry  parameter .  However ,  
the  overal l  a s y m m e t r y  averaged over  the  energy range 

Ma/,~ - 5 M e V  ~ V ' s  < Mj/,~ -T- 5 MeV 

was A - 0.03 • 0.09, and the angular  dis t r ibut ion of the sample was consistent  
wi th  a (1 ~ cos z 0)-dependence (1). No sis tematie  error  due to the appara tus  was found 
in order to explain the apparen t  energy-dependent  a symmet ry .  In  par t icular  we have  
checked t h a t  a s t rong energy-dependent  behaviour  cannot  be explained wi th  some 
possible a s y m m e t r y  in the  detect ion efficiency. 

(a) B .  BARTOLI, D .  BISELLO, ~ .  ESPOSITO, F .  FI~LICETTI, P .  )~[ONACELLI, ~I.  NIGRO, L .  PAOLUZI, 
I .  PERUZZI, G.  ~-'IANO h[ORTARI, ~ .  PICCOLO, F .  ~=~ONG.k, S. SEBASTLXNI, L .  TRASATTI a n d  F .  VANOLI:  
F r a s c a t i  R e p o r t  L N F - 7 , 1 / 6 ~ ( P )  (1974) .  
(4) G.  PEXSO a n 4  M. PlCeO],O: F r a s c a t i  R e p o r t  L N F - 7 5 / 1 5 ( P )  (1975).  
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A new set  of d a t a  wi th  t he  b e a m s  of Adone  reversed  has  been  col lected in order  
to increase s ta t i s t ics  and  ver i fy  t he  possible  anomalous  behav iour  of t he  a s y m m e t r y  
of the  previous  data .  
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Fig. 4. - Forward-backward asymmetry for the new set of 848 f~+F--eve~ts v s .  c.m. energy in the J/~ 
mass region. 

Fig. 5. - Forward-backward asymmetry vs. o.m. energy obtained by the whole sample of 497 events 

The to ta l  n u m b e r  of F+fz - even t s  in the  new set  of d a t a  was  455 wi th  a cosmic-ray 
con t am ina t i on  of (2.6 • o/ 0.7)/o. This sample  has  been  subd iv ided  in 8 energy  in tervals .  
Fo r  t he  ma jo r i t y  of t he  even t s  (348) i t  was  possible  to check the  absolu te  energy  
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Fig.  6, - Overa l l  angu la r  4istributio]~ of t he  F ~ - - e v e n t s  ob ta ined  in  t h e  energy  region ~/s ~, (3098+ 
+3108) MeV. Data are correete4 for 4eteetion efficiency. 0 is the angle between the outcoming ~+ 
and the incoming e +. The d~shed line represents the (1 + ces20)-distribution. 

ca l ibra t ion by  looking at  t h e  had ron ic  peak  of the  J / ~  ob ta ined  in t he  same runs .  
In  fig. 4 t he  fo rwa rd -backward  a s y m m e t r y  v s .  t he  t o t a l  c.m. energy  is shown for 
these  d a t a  and  i t  is cons i s ten t  w i th  the  hypo thes i s  of co n s t an t  zero a s y m m e t r y  (Z ~ - -  4 
w i th  8 degrees of f reedom,  conf idence level  ~ 92%).  

B y  adding  t h e  new and  old se ts  of d a t a  we  ob ta in  t he  fo rward -backward  asym-  
m e t r y  d i s t r ibu t ion  shown in fig. 5 (Z~= 5.4 w i th  9 degrees of f reedom,  80% confi- 
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denee level  for cons tant  zero asymmet ry) .  The to ta l  asy lnmetry ,  averaged over  the  
whole energy range is 

A = - - 0 . 0 3 ~ 0 . 0 5 .  

The  overal l  angular  d is t r ibut ion  of new and old da ta  in shown in fig. 6. D a t a  are f i t ted 
wi th  a (1 + cos20)-distribution (7. 2 = 10.6 wi th  13 degrees of f reedom,  c.1. ~ 61%). 

We conclude tha t ,  wi th in  the  above  quoted  s tat is t ical  errors, the  a s y m m e t r y  pa- 
r amete r  is cons tant  and zero in the J / @ e n e r g y  region. 
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