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The results I will talk about were obtained by three different

experimental set-up at Adone in the period from the end of 1976
and June 1978,

The pyy2 (1) apparatus, with cylindrical telescopes of scin-
tillation counters, optical spark chambers with lead layers in be-
tween, covers a solid angle A48= 0,65 x 40 (Fig. 1).

In Febuary 78, thes set-up was modified, as described in
the following, in order to increase 48 to the value of 0. 9x4m

The magnetic detector MEA (2), filled with optical wide-gap
spark chambers, has a transversal magnetic field (B=2. 5 KGs),
for a solid angle 4Q.=0.4x 4w (Fig. 2).
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The Baryon-Antibaryon (3) set-up is a calorimeter, made of pla-
stic and liquid scintillators, mounted longitudinally respect to the et
e~ beam-line. The solid angle coveredis 42 = 0, 75 x 4w (Fig. 3). The
experimental set-up are described in detail in the Refs (1, 2, e 3).
The people involved in these experiments are listed in Fig. 4.
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Search for Narrow Regonances.

A systematic search for narrow resonances in the mass inter-

val 1. 42-1,92 GeV has been performed with AW= 1 MeV mass
steps.

No evidence for narrow resonances was found, within the sen-
sitivity of the present experiments.

Results for relative yields and for upper limits of 2 / (0~ UNP)d
are given in Figs. 5, 6, 0 being the cross-section in the mass 1nte=r-
val 4w and ¢ the non resonant background as determined by loo-
king outside the Aw mass interval in a 25 MeV region.

do is -an energy interval of the same order of the machine
spread. The total c. m. energy spread (FWHM) of Adone depends
on the c. m. energy, according to the formula
I, (MeV) = 0.32W2 (GeV2),

The maximum value for 2 obtained from Y2 and MEA experi-

ments is respectively 6% and 15% of the corresponding J/¥ value
with 90% confidence level,

Previous results relative to 1. 9 -3. 1 energy interval are al-
ready published (4)
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1. 5 GeV region.

Preliminary results for the energy region around 1. 5 GeV, we-
re presented at the Hamburg Conference. %/, These data seemed to
show a narrow structure (Fig. 7).

Since then, new data have been taken at Adone in this energy re-
gion. The final results of the three groups concerning the multihadro
nic yield are shown in the Fig. 8.

Furthermore the yy2 apparatus was modified in February 1978,
A resistive tubes 5 core, around the interaction region, was added
increasing the total solid angle to 4& = 0.9 x 4x (for tracking) (Fig. 9

Results obtained with the improved apparatus are shown in Fig. 10,
Three energy values in the "hot" region were studied with high stati-
stics, in order to understand the behaviour shown by the previous da-
ta (see arrows).

Such behaviour does not seem to be confirmed,

Nevertheless work is in progress to study correlations between
data.

EVENTS /nb BB

— LT
AR L o
28} agcéz %Tl‘ MG

o 'Wﬁ+++++ E

l |
| %ﬁhﬂ oo MNM“LMH |

145 15 155w (Gev) 18 145 15 155  w(Gev)

"] +mww+ R pﬁ“m

MEA ®

FIG. 7. FIG. 8.



AZWSUTAL VIEW

, ¢
. 552 ‘ B2
W SECTION L I { | 2tex l
£ E b -
€= T T

RELATIVE YIELD
——
—d

e«

resistivg
tubes
core

&101,08

tracking 852
Ty 083220 higy/ ‘ 2texn
: — -+ g
0t —— |
QRIS N l ‘
sk
0 i L +
145 15 155 W iGev)
FIG. 9. FIG. 10,

Cross sections and multiplicities.

The following assumpitions were made in order to calcultate the

corss sections U[e +e” —» (ngt, m %Oﬂn, m number of charged
and neutral pions: ’

1) All particles in the final states are .
2) Invariant phase space momenta distribution.
3) Maximum multiplicity m + n = 6,

, \ +
4y 6 (2x7% 3 WO) = -21—- o(4m- 1 WO) is assumed from isospin con

@

siderations i.e. <nmw¥» /< nnO} = 2 for n + m odd.

5) Luminosity is measured by wide angle Bhabha scattering de-
tected in the apparata,

Assumption 1) is reasonable and arguments in favour are the
measured ratio: numbers of K/numbers of total particles, as measu-
red in the MEA apparatus, Fig, 11, and the consistency checks on the
penetration of the particles in the spark chambers of the Yy2 appara-
tus., The number of K's in the MEA apparatus is obtained from com-
bined measurements of momentum and T, O. F. , taking into account
also the apparent range measurement, when available.

Assumption 2) is corroborated by Fig. 12, when the invariant
E(d°N/dp®) versus the energy E of the particles is reported, as mea-
sured in the MEA set-up in the total energy interval 1. 4<\§<2.3GeV,
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The data are well fitted by a thermodynamicae spectrum:

d3N~ _E/KT
'-*—§ =A e
dp

E with KT = 145 + 3 MeV.

Similar data (6) were obtained by SLAC-LBL for 3= 4.8 GeV

with KT = 190 MeV, and by DASP for 4.0 < s <5, 2 GeV with KT=185
MeV,



Fig. 13 shows the plots of (S/B) (dN/dx) versus the scaling varia-
ble x= 2E/ys as measured by MEA in three energy intervals 1. 43{5 < 1.6,
L7522 ¥§ = 1.95, 2. 1% ys£2,3 GeV.
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Fig. 14 shows the average number of hadrons obtained from
y7 2 and the similar Vs/ < E,» values obtained from MEA,(E n’>
being the average pion energy.

O SLAC -LBL
¢ ADONE MEA

8t < Ntot > ® ADONE 2

‘JE: /<Eﬂ'> o

~
T

6 T‘*"‘ . ° “?‘T— ——

1
t
e [T
|g. | 60 g0 | f
4+ “'&?III|I
! |
3_
2
".,
L L I !
15 20 25 30 W (GeVv}

FIG, 14.

B ———



-8 -

Fig. 15 shows charged and neutral multiplicities. Data obtained
from SLAC-LBL (T)  are also reported,
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It is clear that the ratio < Nch>/<No> is rapidly increasing
when the total energy W decreases (Fig. 16).
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The energy behaviour of the ratio R= Utot/ oup is shown in
Fig. 17 for c.m. energies up to 3 GeV obtained by 7?72 and MEA
Fig. 17 includes also results obtained by other Laboratories, in
prticular results from Novosibirsk are mediated with the hypothe
sis that a(nJr'ar":wO) = 0, (4%17. new®) =0, as presented at Thlisi
Conference . Only statistical errors are reported, systemati-
cal uncertainties on yy data are quoted to be of the order of ~20%.
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Final state with an even number of pions, G » are strongly
preferred. Cross sections with odd number of pions, G~, are about
1/10 of the corresponding value of G* states, as shown in Fig. 18

and are in a qualitiative agreement with SU3 predictions.

The cross section ¢ (e+ e~ =»4aT) shows a large resonant beha-
viour if data of different experiments, ACO, OLIA, yy2, MEA,
MARK 1 are plotted together as show Fig. 19. A fit made with ONLY
ONE Breit-wigner distribution:
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gives MV“—‘ 1649 + 23 MeV,
M_= 890 + 20 MeV,
. a1
I, = 3.1%.2KeV,
K = .48107° +.04 1073,

the Tpwpy 5 = 500 £ 50 MeV.

These results are in rough agreement with previous results ob-

tained in Adone (10).
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Work is in progress in the MEA experiment to look for the cross
section o ( 0aw ), In fact preliminary results on the invariant mass

spectrum of the neutral system of two pions show a peak in the region
of the ¢ mass (Fig. 20).
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The cross gection 6 (2 to WO) (2 6 (2 arfz Zno)) shows a diffe-
rent behaviour respect to the o¢(4 a'ci') at low energies (1 + 1. 4 GeV)
Fig. 21, 22).

Probably a g+ is responsible of this different behaviour,

Smaller cross sections ( 6 (4wt 1 70), o(4 at g %), o(2m t mo)
are also reported in Fig, 23, 24,

Work is in progress to check the various cross sections (esp~ecia__1_
ly for wt &~ 7°) with kinematical reconstructions of the events, when
available.
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