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Beijing Electron Positron Collider II 
(BEPCII) @ IHEP

Beijing Spectrometer 
BESI:  1989 - 1998

BESII:  1999 - 2004

L ~ 51030cm-2s-1 @ J/y

Ebeam ~ 1- 2.5GeV

BESIII: 2008 –

Physics run from 

March 2009,

~106M y(2S), ~226M J/y

L~3.21032cm-2s-1 @y(3770)

~30% of designed value

BEPCII
• Beam energy: 

– 1.0-2.3 GeV

• Luminosity:

– 1×1033 cm-2s-1

• Optimum energy:

– 1.89 GeV

• Energy spread:

– 5.16×10-4

• No. of bunches:

– 93

• Bunch length:

– 1.5 cm

• Total current:

– 0.91 A

BESIII
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BESIII performance

Subdetectors design measurement

MDC

Momentum resolution
（1 GeV）

0.5-0.7% 0.58 %

dE/dx resolution 6-8%
6.0% (hadron)
5.3% (Bhabha)

EMC

Energy resolution
（1 GeV）

2.5-3% 2.5 %

Spatial resolution 5-7 mm 6.0 mm

TOF
Time 

resolution

Barrel 80-90 ps 80 ps (Bhabha)

Endcap
100-110 

ps
100 ps (dimuon)

 counter R=1.4 cm~1.7 cm < 1.7 cm



Outline

• Introduction of BEPCII & BESIII

• Inclusive photon spectrum

• Measurements of exclusive cJ decays

c0,200,

cJ40 (KsKs)

cJ, , 

cJV (, , )

• Summary
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Milestones of BESIII
April 30, 2008: BESIII moved

July 20, 2008: First e+e- collision event

April 14, 2009: ~106M y(2S) events collected (×4 
CLEOc)

May 30, 2009: 42 pb-1 at continuum(3.65 GeV) 
collected

July 28, 2009: ~226M J/y events collected (×4 
BESII)

Peak Lumi. @ May 
2009: 
3.2×1032cm-2s-1

 ×5 CESRc  @ y’’

 ×30 BEPCI
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Inclusive Photon Spectrum

• Clear inclusive  photon spectrum

• Excellent photon resolution

PRD 72(2005)092004
c2

c1

co

c1,2J/y

c

BESIII preliminary
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cJ Decays

• Test of color 

singlet/octet models in 

cJ decays

• Probe single/double 

OZI suppressed decay 

of charmonium states
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c0,2 → 00, 

•BRs of ,’,’’ determine the relative strength of   

SOZI and DOZI contributions

•Radiative decay of charmonium to 00,  are 

interesting channels for glueball searches

SOZI DOZI

Zhao PRD 72, 074001 (2005)
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Study of c0,200 , ( , 0
 )
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Study of c0,200 , ( , 0
 )

c00 c

Red Hist. : BG(MC)+Cont.

Blue Shadow: Cont.

For c00:100M inclusive MC have been used to estimate 

backgrounds. BG is small

For c: 100M inclusive MC have been used. BG mainly 

from y’00J/y; y’J/y; cJ/y .
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Study of c0,200 , ( , 0
 )

y’00

Nc0 : 17443±167 
Nc2 : 4516±80

y’

Nc0 : 2132±60 
Nc2 : 386±25
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BES Collab. PRD 81, 052005 (2010)

BESIII

BESIII
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cJ→40 from y’cJ decays

BESIII 

preliminary
Excluding KS00

Br(co40)=(3.420.070.45)x10-3

Br(c140)=(0.600.030.09)x10-3

Br(c240)=(1.130.040.15)x10-3

BESIII Br(c0KsKs)=(4.10.4stat)10-3

PDG Br(c0KsKs)=(2.820.28)10-3

CLEO-c Br(c0KsKs)=(3.490.080.17)10-3

BESIII Br(c2KsKs)=(0.60.2stat)10-3

PDG Br(c2KsKs)=(0.680.11)10-3

CLEO-c Br(c2KsKs)=(0.530.030.03)10-3
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Study of cJVV
• Puzzles for c0V V: no helicity 

suppress

• cJ/ single OZI suppressed

• cJ double OZI suppressed

BESII Results     (BR(10-3))

c0 c2

 0.940.210.13 1.70.30.25

 2.290.580.41 1.770.470.36

PLB 642,197(2006)

PLB 630,7 (2005)

c1 c1
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Study of cJ(KK)(KK) 





 signals are clearly seen
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0c


1c


2c


Blue shadow:Two  sideband

Branching fraction

Study of cJ(KK)(KK) 

BESIII preliminary

The first measurement of c1
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Study of cJ(+-0)(+-0)

•  signals are clearly observed 

• backgrounds and non-resonance 

contributions are studied with two-

 sidebands and continuum data, 

very low.

The first measurement of c1

0c
1c

2c
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First observation of cJ

•  signals are clearly 
observed 

• backgrounds and 
contributions from non-
resonances are studied with 
 &  sidebands, and 
continuum data. 

mKK versus m+-0 for Data

m+-0 (GeV)

m
K

+
K

-
(G

e
V

)

0   + -

0c

1c


2c
?

BESIII preliminary

 c1   double OZI 
suppressed

 Double OZI suppressed 
decay is first observed!
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cJV
– The radiative decays of P-wave charmonium (cJ) to 

light-quark vector states(, , and ) provide an 

independent, complementary, cc-annihilation decay 

– CLEO-c observed c1 in  and  decay modes, but 

not in  decay mode 

PRL 101 , 151801 (2008)

– pQCD, QCD, and QCD+QED predications are one 

order of magnitude lower than CLEO-c results

Chin. Phys. Lett. 23, 2376 (2006)

– New theoretical paper including hadronic loop 

contributions gives consistent results with CLEO-c 

arXiv:1005.0066v2[hep-ph]
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cJ→(KK)

Background Check

Continuum data at 3.65 GeV (42.6 pb-1)

100M y(3686) Inclusive decay sample(MC)

Exclusive MC

 side-band
y’c1KK0

M (GeV/c2)
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cJ→(KK)

M (GeV/c2)
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cJ→(KK)

BG:  side-band + 2nd order poly.

Green shadow: BG

Red dashed line: Signals

Black Hist. : Fitted Hist.
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Background Check

Continuum data at 3.65 GeV (42.6 pb-1)

100M y(3686) Inclusive decay sample(MC)

Exclusive MC

 side-band y’c1

y’c1J/y

cJ→()

M (GeV/c2)
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cJ→()

M (GeV/c2)
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cJ→()

BG:  side-band + 2nd order poly.

Green shadow: BG

Red dashed line: Signals

Black Hist. : Fitted Hist.
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Background Check

Continuum data at 3.65 GeV (42.6 pb-1)

100M y(3686) Inclusive decay sample(MC)

Exclusive MC

 side-band y’c1

y’c1

M (GeV/c2)

cJ→(0)
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M (GeV/c2)

cJ→(0)



June 3, 2010 MENU 2010 27

cJ→(0)

BG:  side-bands + 2nd order poly.

Green shadow: BG

Red dashed line: Signals

Black Hist. : Fitted Hist.
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Events Br(10-6) U.L. (90%CL)

(10-6) *

Stat.Sig. CLEO-c pQCD

c0 15.06.6 9.44.2 14.8 2.9 6.4 0.46

c1 42.68.6 27.35.5 6.4 26 3.6

c2 4.64.9 7.8 13 1.1

c0 612 9.5 9.6 1.2

c1 43225 24114 >>10 2431922 14

c2 1311 19.7 50 4.4

c0 511 11.7 8.8 0.13

c1 13614 73.57.6 >>10 831512 1.6

c2 16 5.8 0.5

*Only the statistical error has been considered
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Summary

• BF measurements on cJ → 00/ are 
Published.

• Preliminary results on cJ → VV including 
first observations of c1→ / and cJ 

→

• Preliminary results of cJ → 40 (KSKS)

• Preliminary results of cJ → V 

• More exciting results from BESIII are 
coming soon
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