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Beijing Electron Positron Collider (BEPC)

L ~ 5 x103°/cm?-s
at J/y
Ebeam~ 1 - 25 GeV
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BESI started running in 1989
BESII started in 1997
BESIII will start in 2008



BESII Detector

Side view of the BES detector

TOF Counters

End view of the BES detector

World J/y and y(2S) Samples
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Observation of Y(2175) in
J/y — nof,(980) at BESII



Observation of a new 1-- resonance

= A structure at 2175MeV o

was observed In 2 Z A

e'e"> v ,5r 01(980), g’ BaBar 1l

e*e" =2 y,sr K*K1,(980) j

initial state radiation 0l } "

processes al }
M =2175+10+15MeV TR YT
F — 58 i 16 i 20 Mev FIG. 6 (color online). The e ™e™ — ;.!n-[]i?l’lﬂ]_.l‘"._-,[‘.}ﬂl".l]c ssssssss

tion, with about 10% of the ¢ s contribution, obtained via ISR
in the KK~ a # (circles) and K* K~ #"#" {squares) final
states. The curves represent results of the fits described in the
text.

Phys. Rev. D 74 (2006) 091103(R)


http://www.slac.stanford.edu/BFROOT/BABAR.html
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A peak around 2175 MeV/c? is observed
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Fit with one resonance
* BG shape is fixed to sideband BG
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1 M =2.186+0.010 +0.006 GeV/c?
1 I'=0.065+0.023 + 0.017 GeV/c2
N_ . =52+12

events

1.08 20 216 2 M 248

M($f,(980)) GeV/c?

B(J/y > nY(2175)B(Y(2175) — of,(980))B(f,(980) > n'n") =
(3.23+0.75(stat) £ 0.73(syst)) x10™



> A resonance at 2175 MeV/c? is observed
with significance ~ 5c in ¢fo(980) %ﬁﬂ
spectrum.

Mass (GeV/c?) Q\QS e Eﬁ&th (GeV/c?)

BES 2.186+0.010+0.006 |0.065+0.023+0.017

BABAR |2.175+0.010+0.015 |0.058+0.016+0.020

» Branching ratio obtained:

B(Jhy > nY(2175)B(Y(2175) — ¢f,(980))B(f,(980) > n'n") =
(3.23+0.75(stat) £ 0.73(syst)) x10™



What is Y(2175)?

Some theoretical interpretations:

= A conventional ss state?
= An S analog of Y(4260) ( s5g )?
= An SSSS  4-quark state?

More experimental information needed.



Results on 0** mesons




Lattice QCD predicts the 0** scalar glueball
mass in the range 1.5 - 1.7 GeV.
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0 . . . . 0 1611 + 30 + 160 Michael ‘98
+ -+ + - 1550 +50+? Balietal '93
Spectrum from quenched LQCD

f,(1500) and f,(1710) are good candidates.



PWA of J/y — yr*n- and yn°=® at BESII

Phys. Lett. B 642 (2006) 441
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: The channels fitted in PWA:

v f2(1270)
7 fo(1500)
v fo(1710)
7 f2(1810)
v fo(2020)
v f2(2150)
v f4(2050).
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PWA results

= Lower O** : O** is strongly preferred over 2**
M =(1466+6=+16) MeV
= (108"*+21)MeV

= £5,(1370) cannot be excluded.

= Higher 0**: f5(1710) or f,(1790) or both?

M = (17657 £11) MeV
= (145£8+23)MeV



JIyv —yr

Jip =X, X - atn"

Mass (MeV) I' (MeV) B I:}il'[]_*]
f2(1270) 126271 £ 7 17675+ 9 0.144+0.07 +£1.01
fa(1500) 1466 + 6 4+ 20 108t +21 0.67 £0.02 £0.28
fo(1710) 176573 +12 145+ 84+ 60  2.64+0.04+0.71

0_0
JIy —>yr T =X X
Mass (MeV) T (MeV) B (x107%)
fg[lﬂ?ﬂ:l same as charged channel 1.00 +0.09 £0.58
fa(1500) same as charged channel 0.3+ £0.03+£0.15
fa(1710) same as charged channel 1.33 £0.05 £0.88

Phys. Lett. B 642 (2006) 441



About f0(1500) and f0(1710)

= |t is first clearly observed in J/y radiative decays.
= |ts production rate in J/y radiative decays:

BR(J /v — ¥, (1500)) ® BR( £, (1500) —> 7z) ~1x107*
(BESII)

BR(f,(1500) = 7)) ~35%
(PDG)

— BR(J /v — #,(1500)) ~3x10™




= The production rate of f;(1500) in J/y radiative decays is
lower than that of f,(1710):

BR(J /v — #,(1500)) ~3x10™

BR(J /v — ,(1710)) >9x10~*
(PDG)

= It may indicate: f,(1710) has stronger coupling to gluons
than f;,(1500) - which one contains more glueball content?



New results on baryons

at BESII




Observation of a strong enhancement near the
threshold of x-A mass spectrum at BES I
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Best PWA fit: (JP='%" is favored)
m=1625""MeV  T'=43""MeV
Br(J/w —> pNx)x Br(Nx — KA)=9.14"2 " <107
Fitted as N(1535) (becomes worse by about
56 (A472=28 with d.0.f.=2)).

Br(J/w—> pN(1539)x BAN(1539 — KA)=4.26">" 22 x10™



Comparison between data and
PWA fit projections
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N, * is N(1535)?

* From BESII measurements:

BR(J /v — pN(1535))e BR(N(1535) = px)~(1~2)x107*

BR(J/w — pN(1535)) e BR(N(1535) > KA) ~4x10~*

ILf N,* is N(1535), its coupling to KA is much
stronger than to pr.

Then N(1535) would have very large ssbar component
(a 5-quark system).



Observation of ' radiative decays

Expected 1% BR, but only 0.05% observed.
Potential channels for hadron spectroscopy study, including search for non-

gqgbar states, provided statistics is enough (BESIII?).

~ 0.1% more observed in this analysis.

Mode BR (x10-5)

[m<2.9 GeV/c?]

Y pp-bar 29+04x+04

YN’ 12.6 29+ 1.5

Y 2(m*m) 39.6 + 2.8 +5.0

vy KgK*n+c.c. 25.6 + 3.6 = 3.6

y Tt K*K- 19.1 £ 2.7 + 4.3

vy Ttnppbar 28 +1.2+0.7

v 2(K*K") <4.0

v 3(n*m) <17

v 2(n*n ) K*K- <22

dB/dm (107°/100 MeV/?)
o

25

¥ PP

,:L{N :
TR,

+
T

15 2 .25
mhs (GGV/C“)

PRL99, 011802 (2007) |



\V, 9’YTC+TC' and ,YK+K- hep-ex/07102324

Mode BR (x10) % o
v,(1270)> yn*n- 224+ 1+2 2wl
v£,(1500)> yr*rr 15+ 0.7 9, i oo
vF,(1710)> yr*re 2.4+ 0.6 08, o
vF4(2050)> yr*n- 2.8 +0.9 %08 oo
f5(2200)> yr*n- 4.6 + 1.0 *45 o
v£,(1270)> yK*K- 1.9 + 0.6 *19,, F
1F5(1525)> vK*K- 0.69 = 0.44 *041 . ok
vF,(1710)> yK*K- 3.1 +0.6%1,,

« Fit with incoherent BWs
* ISR produced p and ¢ consistent

with prediction \
vf,(1270)-> yn* =~ helicity amplitudes )

50

vents/50 MeV

E

Positive solution Negative solution .
r=020+£009+0.25 x=-0.26+£0.09 £0.24

y=—0.26 £ 0.08 £0.05 y = —0.25 £ 0.09 £ 0.06 "
pstat = 0.53 pstat = —0.43 .




v’ ->BBbar PLB648, 149 (2007)

= First measurement by BESI, re-measure BR with a
larger v’ data sample. SU(3) symmetry observed.

= “12% rule” tested.
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1 Modes BRs (x10™%) Q (%)
* , f PP 3.36 4+ 0.094+ 0.25 1494+ 1.4
| 1 AA 3.394+0.204+0.32 16.7+£2.1
I ; -. | y0x0 2354+ 0.364+0.32 16.84+ 3.6
J ! 3.034+0.404+0.32 16.8+4.7

1.340 1.440 1.540 1.640 1740
Pproton/(GeV)




\V’(\]/\V) 9AA+TCO/T] arXiv: 0707.1127 [hep-ex]

To appear in PRD
= BESI/DMII: B(AAR®)~2x10“: Isospin-violation!
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35| A 0O A
, _@D(ZS) — AA7 and AA7 Channels Number of events|Branching fraction (x10~%)
S o J /i — AAR° <10 < 0.64
§ -2 J /b — AAn 44 + 10 2.62 £0.60 £0.44
7 .. (28) — AAT" <70 < 0.49
5 | 0(28) — AAp <76 < 1.2
1| tItd] B o1t ¢ —
= J/h — STrA 335 4 22 7.70 £0.51 £0.83
0.5 _
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0 1 1 L
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w(3770) non-DD decays

m y(3770) decays most copiously into DD.

m y(3770) is a mixture of the 13D; and 23S,,
other y(2S)-like decays for y(3770) are
expected. (mixing angle 12+2°).

m Many theoretical calculations estimate the
partial width for y(3770) —» n*n- J/v.
(Lipkin, Yan, Lane, Kuang, Rosner)

m BES observed y(3770) —» n*n- J/v decays.
Further confirmed by CLEO-c.



Determination of

BF[w(3770) — D°D°,D*D-,DD and non-DD]

with the measured R values at 3.650, 3.6648 and 3.773 GeV
Single tag method

b _ N Born — _ 9323+ (0.253+0.801 nb

hag O, (3770)

DD 2 I Bre
PLB 603(2004)130 LA

Some systematic uncertainties
can be canceled out

obs

. . o (02
Radiative correction factor g= -

g — O .7 7 O + O O 1 4 Radiative correction factor obtained based on new y(3770) resonance
BES-1I parameters measured by BES-II, hep/0605107.

BF (y(3770) > D°D°) = (49.9+1.3+3.8)%
BF(y(3770) > D*D ™) =(35.7+1.1£3.4)%

BF (v (3770) - DD) = (85.5£1.7 +5.8)%
BF (w(3770) > non—DD) =(14.5+1.7+£5.8)% | PLB641(2006)145




Line shape of the cross sections for hadron and DD-bar production
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Mar. 2003 data set

®Branching fractions
BF(y(3770) > D°D°) = (46.7+ 4.7+ 2.3)%
BF (y(3770) > DD )= (36.9+3.7+3.1)%
BF (y (3770) > DD) =(83.6+7.3+4.7)%
BF (w(3770) = non—DD) = (16.4 7.3+ 4.7)%

Simultaneously.fitting to the inclusive hadron
and the DD-bar production cross sections

S



Summary

Y(2175) at BESII
Light O** mesons are studied in J/y radiative decays

KA threshold enhancement is observed in J/y —
pKA

The measurements of y' decays are presented.
v" non-DDbar decays

We are expecting more new results at BESIII.
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Fit with one resonance

* BG is represented by a 3rd-order polynomial
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Fit with two resonances

* BG shape is fixed to sideband BG
* the mass and width of the second peak
are fixed to those of from BaBar. \
A

A \
% 153— 58 G 2 5 ) —\'\ QKQ)\:\’“
2 ‘“i‘ \% T M=2.1861£0.010GeV/c?
: L] I'=0.065+0.022GeVic?
It LU + % N1 events= 47114
= mmiﬁfﬂﬂﬂﬂ (ang “ N2 events= 22+11

B(J/y — nY(2175)B(Y(2175) — ¢f,(980))B(f,(980) > n'n") =
(2.92+0.87(stat))x10™



Fit with two resonances

* BG is represented by a 3rd-order polynomial
* the mass and width of the second peak
are fixed to those of from BaBar %’4&\

520

M=2.1861+0.010GeV/c?
I'=0.085+0.027GeV/c?
N1= 69+21

?.iﬁ:.u; z:nlizulzmlz.qulz.au N2= 19+11
mi$ £,(980)) (GeVic)

B(J/w ->nY(2175)B(Y(2175) = ¢f,(980))B(f,(980) > n'n" ) =
(4.29 +£1.30(stat))x10™
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