BESIII Detector


3 Physics Reach of the BESIII
3.1 Event Statistics

The designed peak luminosity of BEPCII is 1033cm-2s-1 at 1.89 GeV, which is the highest in the tau-charm region ever planned. An unprecedented large number of physics events is expected, giving us opportunities to obtain important physics results.

The number of expected events, N, is given by 

                  N = ((L(T, 

where L is the luminosity, ( the cross section of the interested physics process, and T the integral of the data taking time. In the following calculations, we will use the average luminosity, L = 0.5(Lpeak , to take into account the effect of the beam lifetime and the injection time. T is taken as 107 seconds per year for real data taking time.

In calculating the total cross section, the spread of the center-of-mass energy of BEPCII, 
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, was taken into account and the maximum coverage of the solid angle of the detector, cos
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max= 0.93, was chosen. The resulting total cross section was shown in Fig.3.1-1[1]. As seen in Fig.(a), The Bhabha and the two-gamma final state cross sections are dominant except at J/
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 and 
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( peak. As shown in Fig.(b) and (c), the total cross section including QED and other continuum processes is more than 4300nb at J/
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 and 1300nb at 
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(. This estimate can be cross checked at BES, where the resonance cross sections are 3100nb and 700nb, from J/
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 resonance scan at BESI and 
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( resonance scan at BESII, respectively. The center-of-mass energy spreads were (0.964(0.008)MeV and (1.305(0.002)MeV, respectively, similar to the designed goal of BEPCII.

The physics event rate at BEPCII is enormous, about 2600Hz at J/
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, 1300Hz at 
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, and 300-600Hz for dominant QED processes at other energy points. The event number accumulated for each kind of physics in one year of running is shown in Table 3.1-1.
Table 3.1-1 Number of events expected for one year of running
	Physics

Channel
	Center-of-mass Energy (GeV)
	Peak Luminosity

(1033cm-2s-1)
	Physics cross section(nb)
	Number of Events per Year

	J/
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	3.097
	0.6
	(3400
	10(109
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	3.67
	1.0
	~2.4
	12(106
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	3.686
	1.0
	(640
	3.0(109

	D
	3.770
	1.0
	(5
	25(106

	Ds
	4.030
	0.6
	(0.32
	1.0(106

	Ds
	4.140
	0.6
	(0.67
	2.0(106
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Fig. 3.1-1 Cross sections in the (-charm energy range. (a) Total cross sections of all physics processes. From top to bottom at 5.0GeV: Bhabha, two-gamma final state, non-resonance hadron production, dimuon and ( pair production. From left to right: resonance of J/
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(4040), 
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(4160) and 
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(4415); (b) Total cross section, resonance cross section and other processes at J/
[image: image20.wmf]y

; (c) Total cross section, resonance cross section and other processes at 
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-charm physics and restriction to the accelerator and detector design”, to be published in High Energy Phys. and Nucl. Phys. (in Chinese)
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