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The partial wave analysis results for J/9 = YK+ K~ and J/1p = yKK? based on 58 x 107
BESH J/4 events are reported, and 0F* is find to be dominant in 1.7GeV mass region of KK
spectrum. The masses and widths of £2(1525) and fo(1710) are given. The prliminary results
of 7. mass measuretnent from six dacay channels are presented. we also introduce some J/v
badronic decays, one is the study of excited baryou states, the other is J/¢ three body decay.

1 Introduction

BES is a large general purpose solenoidal detector at the Beijing Electron positron collider(BEPC).
The details of BESI are described in vef.[1]. The upgrades of BESI to BESII[2] include the
replacement. of the central drift chamber with a vertex chamber of 12- tracking layers, the in-
stallation of a new barrel time-of-flight counter(BTOF) with a time resolution of 180ps and the
installation of a new main drift chamber(MDC), which has 10 tracking layers and provides a
dE/dz resolution of /e, = 8.0% for particle identification and o,/p = 1.8%/1 4+ p*(p in
GeV) momentum resolution for charged tracks. The barrel shower counter(BSC), which covers
80% of 47 solid angle. has a energy resolution of or/E = 22%/VE and a spatial resolution
of 7.9 mrad in ¢ and 2.3 cmn in 7 is located outsicle the TOF. Qutermost is a p identification
system, which consists of three double layers of proportional tubes interspersed in the iron flux
return of the magnet.
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2 J/v data sample

At the end of April, 2001,BES had accumulated about
58 x 107 J/¢ events, which is the largest J/1 data
sample in the ete™ collision experiments of the world.
Besides the high statistics, the data quality of the 5.8 x
107 J/¢ is quite good. Fig.l shows the inclusive K
and ¢ signals. The signals are very clear and the fitted
mass values are in good agreement with PDG's.

Base on the present data, plenty of phiysics topics are
expected, such as the study of the light hadronic spec-
tronscopy, glueball and hybrid search, study of excited
baryon states, precise measurement, rare decays et al.
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Figure 1: Inclusive K'? and ¢ signal

3 Partial wave analysis(PWA) on J/v — YyKTK~ and KJK?

One of the distinctive features of QCD as a non-Abelian gauge theory is the self-interaction of
gluons. The indirect evidence for gluon-gluon interactions has been obtained at high energies.

Figure 2: The mass spectrum of glueballs in the

pure SU(3) gauge theory
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However, glueballs, the bound states of gluons, pre-
dicted by QCD, have not been confirmed yet. There-
fore, the observation of glueballs is, to some extent, a
direct test of QCD. Lattice QCD predicted that the
ground scalar glueball should be in the mass range of
1.5-1.7GeV(Fig.2)[3]. The fo(1710), first observed by
the Crystal Ball Collboration in J/¥% — -ynn[4] has
been considered as the lightest 07+ glueball candidate
because of its large production rate in gluon rich pro-
cesses, such as J/v radiative decays, pp central pro-
duction etc. There are many results on fo(1710) from
different process by several groups, but the spin-parity
of fo(1710) is not very consistency(5].

Base on BESII 58 million J/% data, a partial wave
ansalysis is performed to the fo(1710) mass region
in J/¢p - yK*K~ and J/¢ — vKK? channels.
Fig.3 shows the invariant mass spectrum of K*K~
and K%K?. The amplitudes are fitted to relativis-
tic covariant tensor expressions, the maximum likeli-
hood method is employed in the fit and both global
fit and bin-by-bin fit are done in the two chan-
nels. In the global fit, four partial waves J/¢¥ —

Figure 3: The invariant mass spectrum of ICK '7fé(1525)a fo(1710), f2(1270) and fo(1500) are fitted

to data with a broad 0%+ background.

Fig.4 is bin-by-bin results of combined J/4 — vK+K~ and KK analyses. Each bin is
40MeV, the 0** and 2** components are determined as point with error bars in each bin. The
solid curve is the Breit-Wigner fit to each component. Fig.5 shows the comparison of bin-by-bin
fit and global fit for J/¥ — vK* K~ (upper) and yK9K d(below). The solid curve is the fit to
the points got from bin-by-bin fit, and the histograms are the projections of the results of the

global fit.
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Figure 4: The bin-by-bin fit results
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Figure 5: The global fit results

From the Fig.4,5, it is apparently that the 2+* distribution shows a clear signal corresponding

Table 1: The mass and width of

f2(1525) and fo(1710)

Mass(MeV/c?) | Width(MeV/c?)
f,(1525) 1518 £ 6 8472 |
fo(1710) | 1703F, 163757

4 7. mass measurement

to the f,(1525) and also evidence
of f2(1270), while 0** is dominant
in the fo(1710) region. The masses
and widths of f5(1525) and fo(1710)
are given in Table 1.(The error is
statistical error only)

A precise knowledge of the mass difference between the J/1(17~) and 1,(0~*) charmonium
states is usefull for the determination of the strength of spin-spin interaction term in non-
relativistic potential model. While the J /¢ mass has been determined with high accuracy to be
3.096 + 0.04, but the 7, mass measurements listed in PDG 2000 are much different, and the fit
to the measurements has a confidence level of only 0.001. Resently, there are some news results
from L3(1999)(6],BESI[7],and CLE®[8], but the results have poor internal consistency still. So
additional precise measurements are needed for both 7, mass and width. Six different radiative
decays channels J/4 — 7. have been performed to study 7. mass at BESII. The fit values of

Table 2: The number of events and mass of 7).

Channel | No. of events | Mass(MeV/c?*)
KYK ntn— 350.0 £ 39.3 2981.0 £ 2.1
rmtrataT 452.5 £ 61.3 29772 £3.3
K*K%rF | 552.9 +£39.0 29745+ 1.3
[ol0) 92.9 + 14.4 2978.8 + 2.6

KYK -« | 221.8+45.7 2976.1 + 4.9
pp | 214.0+245 | 29806%18

the number of events and mass
of 7. for the individual channel

are show in Table 2 (The er-
rors are statistical only). In
our fit, I' is fixed at 16.5MeV,

which is the weighted average of
PGD(2000),BESI and CLEO val-
ues. Combine the weighted average
with the results for the six channels,
the mass of 7. is given as m,, =
2977.6 = 0.8(The error is statistical)
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5 J/¢ hadronic decay

5.1 Ezxcited baryon states 1aa |-

Baryon spectroscopy is important for un- °° rl‘
derstanding the internal structure of nu-

cleon, but our understanding on baryon spec-

troscopy is still poor. J/1 decay has its own  Figure 6 The invariant mass of pr° in J/4 — ppr
advantage to study baryon spectroscopy and
will play a important role in baryon spec-
troscopy. The PWA analyses of two decay
channels J /v — ppn® and J/9 — pn~ 7 have
been performed to sudy the excited baryons. oo
Fig.6 and Fig.7 show the invariant masses of
pn®(Fig.6) and N7~ (Fig.7). The two peaks

around 1.5GeV and 1.65GeV are very clear R
in both channels, PWA is in progress now.
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Figure 7: The invariant mass of 7”7 in J/¢ = pm™ 7

5.2 Three body decay

Three body decay channels are importance to study hadron spectroscopy. Both MARKIIT and
DM2 had analyzed these channels for the study of fe(980), fé(1525) and the structure around
1.7GeV([9],{10],{11],[12]. Here are the preliminary results of BESIL

Fig.8 shows the w singnal and 77~ invariant mass of J/¢) — wn¥w~. The shadow indi-
cateds the background. The well knowm f5(1270) is very clear, and a broad bump exists in the
low mass region, which many people are interested in.

Fig.9 shows the w singnal and K+ K~ invariant mass of J/1 — wK* K ~. The main feature
of this channel is the peak around 1.75, the threshold effect and f3(1270). The background is
from J/¢ = wrtx~
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Figure 8: The w singnal and 7% 7~ invariant mass Figure 9. The w singnal and 7% 7~ invariant mass
of J/¢p = wrT ™ channel of J/$ — wirrT ™ channel

Fig.10 shows the ¢ signal and 77~ invariant mass of J/1 — ¢7Tr~ channel. There are
a strong fg(980), and two bumps around 1335 and 1770MeV. Fig.11 shows the ¢ signal and
K"K~ invariant mass of J/1) = ¢ K"K~ channel. The tail of f3(980) in the low K™K~ mass
spectum and strong fé(1525) are clearly seen.
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Figure 10: The ¢ singnal and 7™ 7~ invariant mass of J/¥ —» ¢+~ channel
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Figure 11: The ¢ singnal and K* K~ invariant mass of J/% —» ¢ KT K~ channel

6 summary

By the end of 2001, BESII has accumulated 5.8 x 107 J/% data. Base on 5.8 x 107 BESII J/%
data, a partial wave is applied to J/9 — yK K decay, and 0** is found to be dominant in the
fo(1710) mass region. Six radiative decay channels have been studied for the measurement of
7. mass, the measured 7, mass is in good agreement with PDG(2000). Some hadronic decays

are in the study .
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