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BEPCII and BESIII @ IHEP



BEPCII: e+e− double ring collider

Design Features

 Beam energy:         1.0 - 2.3 GeV 
 Crossing angle:      22 mrad (DAΦNE 50 mrad)
 Luminosity:            1033 cm−2s−1

 Optimum energy:   1.89 GeV
 Energy spread:       5.16×10−4

 # of bunches:           93
 Bunch length:         1.5 cm
 Total current:         0.91 A



BESIII detector

A dramatic improvement!



BES detectors

BESII @ BEPC BESIII @ BEPCII



BESIII commissioning and data taking milestones

 Mar 2008 first full cosmic ray event‐
 April 30, 2008 move the BESIII to IP
 July 20 2008 first e+e‐ collision event in BESIII
 Nov. 2008 ~ 14M ψ(2S) events collected
 April 14, 2009  ~ 100M ψ(2S) events collected
 May 30, 2009  ~ 42 pb 1‐  at continuum collected (3.65 GeV)
 July 28,  2009  ~ 200M J/ψ events collected

Peak luminosities
    May 2009 at the Ψ(2S) . . . . . . . . 3.3 × 1032 cm−2 s−1

    July 2009 at the J/Ψ . . . . . . . . . . 0.7 × 1032 cm−2 s−1



BESIII commissioning and data taking milestones
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Ψ(2S) Run: Luminosity vs. Current

Machine is stable, with data taking rate 15 times higher than BEPC
       The peak luminosity increases steadily meantime



J/Ψ Run: Luminosity vs. Current

\

Maximum collision beam current  350 mA∼
Peak luminosity 0.5 − 0.7 × 1032 cm−2 s−1



BESIII statistics @ designed peak luminosity (1033 cm-2s-1) 

107s data taking time each yearBESIII Physics Book - arXiv: hep-ex/0809.1869 

 R
had

 and precision test of Standard Model

 light hadron spectroscopy (Φf
0
 (980), Φπ0,. . .)

 charm and charmonium physics
 τ physics
 precision measurements of CKM matrix elements
 search for new physics / new particles



Detector performance and calibration



Nucleon form factors and cross sections
C

ou
rt

es
y  

of
 S

im
on

e 
Pa

c e
tt

i



The Coulomb Factor
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Analyticity of baryon form factors
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Initial State Radiation
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ISR: BESIII vs BABAR
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e+e− → pp
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R. Baldini et al., Eur. Phys. J. A 39 (2009) 315.



e+e− → nn
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e+e− → nn @ BESIII
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e+e− → ΛΛ
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e+e− → Σ0Σ0 and e+e− → ΛΣ0
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B. Aubert et al., Phys. Rev. D 76 (2007) 092006.



Λ+

c
 Form Factor
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B. Aubert et al., Phys. Rev. D 73 (2006) 012005



Space-like Gp

E
/Gp

M
 measurements

Courtesy of Simone Pacetti



e+e− → pp angular distribution (BABAR)

B. Aubert et al., Phys. Rew. D 73 (2006)  012005
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Time-like |Gp

E
/Gp

M
| measurements
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γγ exchange from e+e− → ppγ BABAR data

E. Tomasi-Gustafsson et al., Phys. Lett. B 659 (2008) 197
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|Gp

E
(q2)| and |Gp

M
(q2)| from σ

pp
 and DR
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Summary

 An exciting scenario allow for the investigation of Form Factors @ BESIII:
 Possible data taking plans:

 e+e− → pp
 e+e− → nn
 e+e− → ΛΛ 
 e+e− → Σ0Σ0

 e+e− → ΛΣ0

 e+e− → Λ+

c
Λ-

c

 Time-like |Gp

E
/Gp

M
| ,  |Gp

E
| and  |Gp

E
|

 Investigation performed @ unprecedented luminosities:
 Ψ(2S) : achieved L = 3.3 × 1032 cm−2 s−1

  J/Ψ: achieved L = 0.7 × 1032 cm−2 s−1

 Investigation performed in a wide energy range:
 √s

max
 = 2 − 4.6  GeV.



Back-up slides

Thank you!



BESIII main features
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Neutral Baryons puzzle (BABAR)

B. Aubert et al., Phys. Rev. D 76 (2007) 092006.

C
ou

rt
es

y  
of

 S
im

on
e 

P
ac

et
ti


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32

