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ABSTRACT. -

An analysis of (@ Y-t m-) events from et

e  annihilation at
2.0 GeV shows that in the decay scheme g '(1600)—s @° wtw” the

X
two @ 's appear coupled on the S resonance,

(k) - Istituto di Fisica dell'Universitd di Roma,



. _ - -t - .
The cross section of the process ete — ntm w &, investi

gated with the Frascati storage ring, Adone, has shown an energy de-

(1) (see Fig. 1)"that has been interpreted as evidence for a

new vector meson resonance Q'(16OO)(2" 3”4), At the energy correspon

pendence

ding to the maximum of the cross section, about 1.6 GeV, the final

state interactions among the m's have been studied in order to achieve

(5)

information on the decay modes of the ©'(1600) The result was that

only a %9

final state could explain the experimental data,
In the present work we give the result of a similar analysis
carried out at a total energy 2E=2,0 GeV. The reconstructed events(4)

available at this energy are 11,
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FIG. 1 - Energy dependence of the cross section for

'..

the reaction ete"—y @t ata- . (From ref, (1)),
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The distribution of the invariant mass of pion pairs is compared
in Fig, 2a) with the prediction of a pure invariant phase space calcula-
tion (IPS). A signal inthe @®-region is observed. We recall here that
the experimental apparatusw) does not distinguish the charge of the par
ticles, Therefore the. signal of the physical e° is depressed because
of the double charged zcombinations, Another structure is observed around
a mass of 1 GeV; as can be seen in Fig. 2b}, such a, structure cannot
be produced in the final states @° €9, A;’_-" n+

The characteristic feature of the experimental distribution su-
ggests..the hypothesis of a Q:OS;X state, where SX is the waow S-wave reso

| (6)

nance, with M_,=1.08 GeV and 'FS-X =0.08 GeV ', The comparison bet

X
ween the expefimental and the calculated distribution is shown in Fig, 2¢);
the agreement is satisfactory as the %2-value indicates,

A more convincing argument is based on the analysis of the
scatter plot of the invariant mass of a pion pair, M( ﬂl" “2\)’ versus
the invariant mass of the remaining pair, M(®g, m4). In Fig, 3a), b) the
experimental distribution is compared with the calculated one in the
case of IPS and ¢°S$¥, respectively, In the region of the ¢° s* events,
defined as 1.0<¢ M(®@y, wog) <« 1.2 and 0.6 &M (_n3, 154) < 0.9, the expec
ted population is 3.6 for IPS, 8.4 for @° s* and 4,3 for 0% ¢©, with
negligible errors attached to these figures, while the experimental num
ber is 11+3.3. If we calculate the X 2 for the whole scatter plot, divi
ded into the seven indicated zones, we .obtain 24, 22,9.5 for IPS, Q‘O £9,
Q‘ok SX respectively.

Comparing this result with the previous one about the decay of
0'(1600) at 2E=1,6 GeV(S), the decay scheme of the 9'(1600) appears
to be the following:

0 (1600)— 0Y+(m )'S-wave""’ )

where (™ &~ )ES,

o denotes an S-wave mgw system,
-wave



3) TOTAL NUMBER OF
: . , COMBINATIONS=6x11
20 : )
2222
wh T
15} l
1o+ ~
5_l ——{\
b)
201
i
(4]
- 15-
g
g 10
-]
o
&
g ~
=
‘c)
201~
16~
10r
5L

M (v GBV

_E_I_C_}_L_Z_; Two-pion:invariant mass distribution M(®®). There are six
combinations per event because the apparatus does not distinguish the
charge of the particles, a) The solid line is the expected normalized
distribution from invariant phase space (IPS); b) the solid line is the di
stribution expected assuming the ¢ © 0 production mechanism, the da-
shed one is assuming the A-It :fv+ production mechanism; ¢) the solid line
s the expectéd normalized distribution, assuming o og¥* production me-
chanism, In Fig, 2a) and 2¢) the value xz/«( X2;;y of the ratio between

the obtained and expected %2 is also reported,
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FIG, 3 - Scatter plot of the invariant mass of a pion pair, M(# 1 :m“z.),
versus the invariant mass of the remaining pair, M(m g 4“)«, Each:
event contributes three combinations, Inthe upper half of the trian
gle the expected denmsity assuming IPS production mechanism is
indicated in Fig. 3a) and the same assuming gos® production mecha

nism in Fig, 3b).



The interaction between tﬁe two avk's infiuencés fheir effective mass
spectrum: in particular, when energetically possible, the two m's are
coupled as S-wave resonances, At 2E=2,0 GeV both the resonances &©
and ™ are possible, but the experimental results an inadequate to give

X
their relative weights, The only indication is that S  is preferred,

It is a pleasure to thank L, Pacluzi for many helpful discussions.
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