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Preliminary results on the study of e*e” —» ¢(1020) — n[)n”y nr’y processes from SND experlment at

VEPP-2M collider in NOVO\IhII‘\k are presented. Branching ratios of rare radiative ¢ — '

Oy and ¢ — nny

decays are measured: B(¢p — n'ny) = (1.1 £0.2) x 10* (M, > 800 MeV), B(op — nr' Y)—(l 3%0.5)x 10°%,

First upper limits of ¢(1020) —= 1%y, 'y radia-
tive decays were established in ND experiment [1] at
VEPP-2M e*e™ collider. Later it was shown by Achas-
ov [2] that these decays can provide important informa-
tion about quark structure of lightest scalar mesons
ay(980) and f(980). Further theoretical investigations
[3-9] confirmed this idea. Similar decay ®(782) —»
—» 11 have been observed in the GAMS experi-
ment [10, 11].

In this work we present preliminary results of SND
experiment [12, 13]. Main background for the decays
under study is due to ¢ — ny — 3n’yand ¢ —
—» KK, —» 11K, decays. To suppress it, events
with 5 photons were selected, satisfying energy—mo-
mentum conservation. In -addition a x\f parameter,
quantitatively describing quality of photons [14], was
used (Fig. 1). The spectrum of invariant masses of pho-
ton pairs in selected events (Fig. 2a) shows that most of
them contain two n’. The n’y invariant mass distribu-
tion (Fig. 2b) was used to separate the decay under
study from the remaining ete- —~ on’ —» n'nl
background (Table 1). The distributions in n’-s polar
angle with respect to recoil photon direction in the
n'1’-pair rest frame are shown in Figs. 2¢, 2d. Flat dis-
tribution of fyy-type events (Fig. 2c¢) is consistent with
S-wave production mechanism, while distribution of
on’-type events (Fig. 2d) clearly contradicts it.

The 1’ invariant mass spectrum, corrected for de-
tection efficiency dependence on mi,, (Fig. 3), shows a
visible peak close to f;, mass. Its width (~60 MeV) and
position (~950 MeV) do not contradict previous mea-
surements [15]. The shape of the invariant mass spec-
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trum is consistent with 4-quark model predictions |2,
9], which allows us to fit it using formulas of [2]. The
results are the following:

m; = 950+8 MeV,g, /41 = 0.420.1 GeV”’
B(¢ —= £,(980)y) = (4.7£1.0)x 10",

Situation with ¢ — nn’ decay mode is less clear
because there is no visible peak at 1 mass in the spec-
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Fig. 1. The logarithmic likelihood function (x$ ) of the pho-

ton shower transverse energy profile in the calorimeter for
Monte Carlo (a, b) and for the data (¢).
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Fig. 2. Selection of n'ny events: the invariant mass of pho-
ton pair («); the invariant mass of noy(h): the cosine of T
polar angle with respect to recoil photon direction in the
nn -pair rest frame for fyy events (¢); the same for on
events (d).
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Fig. 3. The 7’2" invariant mass spectrum, the approxima-
tion with 4-quark model.

trum in Fig. 2a. But the number of selected nn’y candi-
date events significantly exceeds estimated background
(Figs. 4a, 4b). To check consistency of our analysis,
3 sets of selection criteria were used (Table 2). Ob-

Table 1. Number of the selected n’n’y events with moo >

> 800 MeV and estimated background

o —= n'n, exp.

O — MY, sim.

¢ —» KK, sim.

o — pn’, @n® —» 1z, sim.
B(¢ —= n'n’) .

45
5
<6
1.4

(1.1+02)x 107
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Fig. 4. Selection of 1]1:0}' events. Invariant mass of ‘th:
strong cuts (a); soft cuts (b); auto background subtraction
(¢): background (d).

served background in the kinematic region, where only
.small number of N’y events were expected, is well re-
produced by Monte Carlo simulation (Fig. 4d). indicat-
ing that our estimations of background in the “effect”
kinematic region are correct. Strong (Fig. 4a) and soft
(Fig. 4b) cuts give practically the same mass spectra, fi-
nal mass spectrum after background subtraction is

shown in Fig. 4c.

In conclusion we would like to emphasize that SND
measurement of B(¢ — 1Y) in 7y final state (Table 9
in [13]) is in a good agreement with the PDG value [15]
and upper limits, presented in the same table for several
forbidden neutral decay modes, are established at lev-
els significantly lower than branching ratios measured

in this work:

B(6 —= m1%) = (1.1 +0.2) x 10 (M, > 800 MeV),

Table 2. Number of the selected i’y events and estimated

background
2 <0 <25 25-50

Xy (Strong cuts)| (Soft cuts) |(Background)
ete— mmy, exp. 34 283 96
ete —= my, sim. 42 109 50
ete” —» KK, sim. <5.8 10 29
ete” — om, sim. 2.1 85 4
B(® — nn’y) (1.5£0.5) % |(1.3+£0.5)%| (0.6 £0.5) x

x 1074 x 107 x 1
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B(¢p — nr’y) = (1.3 +0.5) x 107,
This analysis is virtually model independent and its

results are more in favor of 4-quark model. Further the-
oretical studies are necessary to prove this conclusion
as well as additional experimental data are needed to
confirm our observation of ¢ — n’n’yand ¢ —~ nn'y
decays.
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0.0,

[IpejcTaBneHbl NpeBapUTEIbHLIC PE3yIbTaThl M0 H3YUEHUIO npoueccoB ¢'e” —= §(1020) —= m'n’y,
nn’y B skenepumente CHJI Ha konnaitaepe BOIIT-2M s HosocuGupcke. M3MepeHbl OTHOCHTENBHBIE Be-

POSTHOCTH PEAKHUX PajIMallMOHHBLIX pacnajos ¢ —— 0
(M > 800 MaB), B(¢ — nry) = (1.3 +£0.5) x 104,

Oy u ¢ — n'ny: B —» %) = (1.1£0.2) x 10~
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