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ABSTRACT, -

New data at the reaction eTe” —= p¥u” has been collected at
Adone using the MEA apparatus in the J/y energy region, The angu
lar distribution of the p,+|.L- pairs was studied as a function of the c,
m. energy; no significant forward-backward asymmetry has been ob-

served,
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We report new experimental results obtained at Adone by the
MEA Group on the J/w (3100) decay into muon pairs, The statistics
has been increased by a factor ~ 3 with respect tb previous'data(m,,
and an accurate study of possible energy dependent eifects in the an-
gular distribution has been performed, The Magnet Group experimen
tal set up (Fig, 1) is described in detail in ref. (2). The trigger for
collinear events is given by the coincidence of counters (Sl . Sz *Sg°
*8,) ¢ (S}° 84 S5 S} )and of the muiltiwire proportional chambers
(MWPC, 2x2 planes of wires parallel to the beam direction above and

below the vacium chamber), The MWPC give an "on line" selection

.
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FIG. 1 - Vertical section of the experimental apparatus, Cq,
C,'l are narrow-gap spark chambers; Co, Cly are wide-gap
cylindrical spark chambers for ‘momentum analysis; Cg, Clg
are thick plate spark chambers for particle identification,
MWPC are multiwire proportional chambers ; S5 eenes Syare
scintillation counters, 1 B EEES N



on the radial posrtlon of the source w1th ol "' 5 em geceptance, The trig
ger requires also a correct timing of the event with respect to the
crossing of the e, *e™ bunches and the correct time of flight in the up~
per part of the apparatus (between Sq- 89 and S3’). Collinear events
which trigger the apparatus and show no interaction in the thick-plate
spark chambers (Cg and CY) are wth™ candidates,

In order to minimize the cosmic ray contamination in the col-
lected events, further cuts have been imposed off-line ong
1) Momentum of the particles ;
2) Time of flight;
3) Radial position of the source ;

A first ~30% reduction on cosmic ray contamination has been
achieved by measuring the sagitta of the tracks directly on the scann-
Lgt

172
and S5, and of the trigger with respect to the RF signal were recorded

ing table, For each event the times of flight between S 59 and 83, S

on magnetic tape, The fédi*alapci»'sii’ci‘bn of the source was reconstructed
using the data from the MWPC,

A time of flight and radial source correlated spectrum is shown
in Fig, 2, Cuts have been cho'os.en on these spectra such as to reduce
cosmic réy contamination while keeping the loss of events within accep
table limits, The time of flight spectrum for the events with proper
source position is shown in Fig, 3, The radial source distribution for
events with proper time of flight is shown in Fig. 4,

A first set of data obtained at the beginning of the experiment
concerning 149 identified p+|x" pairs gave the result for the asymmetry
parameter as a function of energy which is shown in Fig, 5,

F-B

The forward-backward asymmeti‘y is defined as A = F B

where F is the number of events with cos® >0 and B is the number

3

of events with cos9 <0, and e is the angle betw,eaen the directions of

4=

the outcoming p+ and the incoming e, From these data one gets for

the hypothesis of € onstant .ﬂ‘z‘e-r"q asymmetry
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FIG. 2 - Time of flight versus radial source correlated spectrum
of collinear not-showering events, Origin of time of flight corre-
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FIG. 3 - Time of flight spectrum for "in source" collinear
events (accepted radial source: ~0:4 2 +1,4 cm; the origin

is arbitrary).
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FIG, 4 - Radialsource spec
trum for collinear events
with proper time of flight
(distance from cosmic ray
peak 4.6 ns), Events with
radial source > 1,4 cm or
< - 0,4 cm (origin is arbi-
trary) have been rejected,
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FiG, 5 - u¥u” pair production forward-backward asymmetry -
versus ¢, m, energy in the J"’/‘Pi mass region as obtained in a

first set of 149 events,



27 =20 with 9 degrees of freedom (confidence level ~ 2%),

This could raise the suspicion of an energy dependencein the asymme
try parameter, However, the overall asymmetry averaged over the

energy range :

M_, -5MeVs Vs £M_, +5MeV

J/v J/v
was A = ~0,03 T 0,09, and the angular distribution of the sample was

consistent with a 1+cos2@ dependence (Fig, 6), No sistematic error
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FIG. 6 - Angular distribution of a first set of 149 p'p~ events
obtained in the energy region \/s = (3098 - 3108) MeV, Data
are corrected for detection efficiency, 0 is the angle between
the outcoming p.+ and the incoming et. The dashed line re-
presents the 1+cos2@ angular distribution,

due to the apparatus was found in order to explain the apparent energy
dependent asymmetry, In particular we have checked that a strong ener
gy dependent behaviour cannot be explained with some possible asym-

metry in the detection efficiency,



A new set of data with the beams of Adone reversed has been
collected in order to increase statistics and verify the possible anoma
lous behaviour of the asymmetry of the previous data,

The total number of p,+p.- events in the new set of data was 455
with a cosmic ray contamination of 2,6 t0,7%. This sample has been
subdivided in energy intervals, For the majority of the events, it was
possible to check the absolute energy calibration by looking at the ’ha-—
dronic peak of the J/¥ obtained in the same runs, In Fig, 7 the for-

ward-backward asymmetry versus the total c.m, energy is shown for
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FIG. 7 - Forward-backward asymmetry for the new set of 348
]ﬁ events versus c, m, energy in the J/% mass region,

these data, The hypothesis of constant zero asymmetry has a % 2 2 4
with 8 degrees of freedom (confidence level ~ 92%).

By adding the new and old sets of data we obtam the forvvard-
=backward .asymmetry dlstrlbutmn shown in Fig, 8- (x =5,4 with 9
degreees of freedom, 80% confidence level for constant zero asymme-

try), The total asymme’try, 'aver'aged over the whole ene:rgy\,-rang'e is
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FIG. 8 - Forward-backward pp” production asymmetry versus
c.m. energy obtained by the whole sample of 497 events,
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FIG, 9 - Overall angular distribution of the p Ip" events obtained
in the energy region Vs = (3098 - 3108) MeV, Data are cor‘r“ecteed
for detection efficiency., 0 is the angle between the outcommg p

and the incoming et. The dashed line - represents the 1 +cos? @
distribution,



A= -0,03F0.05,

The overall angular distribution of new and old data is shown in Fig, 2.
Data are fitted with a 1 +co=s?‘ 0 distribution (X 2. 10, 6 with 13 degrees
of freedom, c,1, = 61%),

We conclude that, to within the above quoted statistical errors,

asymmetry parameter is constant and zero in the J/% energy region,
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