BESIII Detector


1 Introduction

Since its completion in 1989, the Beijing electron-positron collider (BEPC) and its detector, the Beijing Spectrometer (BES), have been in operation successfully for 13 years. There has been an upgrade in 1996 for both the machine (still called BEPC afterwards) and the detector (called BESII afterwards), leading to a significant improvement of performance. A variety of important physics results from J/
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, D and Ds data were obtained and more than 50 papers were published on world-class journals. Table 1-1 list all data collected at BESI and BESII.

Table 1-1 Data collected at BESI and BESII

	BESI
	Ecm (GeV)
	Physics
	Data

	
	3.1
	J/
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	7.8(106

	
	3.69
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	3.96(106

	
	4.03
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	1.0(105

	
	4.03
	Ds, D
	22.3pb-1

	
	~3.55 (m( scan)
	m(
	5pb-1

	BESII


	2-5 (R scan)
	R value
	6+85 points

	
	3.1
	J/
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	5.8(107

	
	3.69
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	1.4(107

	
	3.77
	
[image: image9.wmf]y

(3770)
	~20pb-1


The rich physics program of the BES experiment includes light hadron spectroscopy, charmonium spectrum, charm meson decay properties, QCD, tau physics, rare decays, search of glueball and other non-pure quark states, etc. These results played an important role towards our understanding of the Standard Model, and they are unique at the boundary between the perturbative and non-perturbative regime of QCD. Here we list a few major physics results in the last 13 years.

1) Precision measurement of the tau mass. The central value shifted by 3
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and the error was reduced by a factor of 10 with respect to previous measurements. This result removed doubt to the lepton universality at that time and proved that tau is indeed a normal lepton as described by the Standard Model.  

2) Precision measurement of R values in 2-5 GeV region. This measurement reduced the previous error by a factor of 2-3, resulted in a prediction of higher Higgs mass, better compared with results from direct searches at LEP. It also reduced the error of QED prediction for g-2, provided a profound implication to the latest BNL g-2 experiment. 

3) Study of 
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(2S) decays. Observed for the first time several new decay channels of
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. Observed a large isospin violation effect in decays 
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4) Study of D and Ds decays. Observed for the first time the pure leptonic decays of D meson and measured branching ratios of D(Ds)→the above branching ratios lead to the measurement of decay constants fD and fDs; the model independent measurement of Ds→((. 
5) Study of J/
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 decays. Many measurements were published from BESI data. With the world largest J/
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data sample for BESII, more results are expected.
There are many other important measurements well received by the community and Table 1-2 lists our results referenced by the Particle Data Group.

   Table 1-2 Results referenced by the particle data group
	Particles
	References
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（1440）
	3

	f2 (1525)
	2

	f0 (1710)
	7
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2 (1870)
	2

	f2 (1950)
	2

	fI (2220)
	11

	τ
	2

	D
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	2

	Ds
	5
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c (1S)
	1

	J/
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 (1S)
	33
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c0 (1P)
	13
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c1(1P)
	8
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c2 (1P)
	12
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(2S)
	12
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(3836)
	1

	Total
	116


BEPCII is a high luminosity, multi-bunch collider, which requires a comparable high quality detector with the modern detector technology. On the one hand, the existing BESII detector is facing severe aging problems, and its electronics and data acquisition system do not support the multi-bunch mode; on the other hand, a factor of 100 increases of statistics requires a corresponding reduction of systematic errors. Therefore a modern detector, BESIII, has to be built to meet the following requirements:

1) Very good photon energy resolution, good angle resolution for photon measurement. Crystal calorimeter, such as CsI, is one of the best choice.

2) Accurate 4-momenta measurement of low momentum charged particles. A drift chamber based on He gas is one of the best choice.

3) Good hadron identification capabilities. Both Cherenkov detector and Time-of-Flight system can meet our requirements.

4) A modern data acquisition system and the front-end electronics system based on the pipeline technique, which can accommodate multi-bunch mode.

The choice of the detector components is based on physics requirements, existing experience in the collaboration, budgetary and schedule constraints, etc. Fig.1-1 shows the schematics of the BESIII detector, which consists of the following components:
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Fig.1-1 Schematic drawing of the BESIII detector
1) A He gas based drift chamber with a single wire resolution better than 130m;

2) A CsI calorimeter with an energy resolution better than 2.5%@1 GeV;

3) A Time-of-Flight system with a time resolution better than 100 ps;

4) A super-conducting solenoid magnet with a field of 1.0 Tesla;

5) A RPC based muon chamber system.

Details of each sub-detector will be discussed in subsequent sections. Table 1-3 shows the comparison of the BESII and BESIII detector.
Table 1-3 Detector parameters comparison

	Sub-system
	BESIII 
	BESII 

	MDC
	
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xy = 130
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m
	250
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m

	
	ΔP/P=0.5% @ 1GeV  SC magnet
	2.4%@1GeV

	
	
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dE/dx= (6-7) %
	8.5%

	EM Calorimeter
	
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E/E = 2.5% @ 1 GeV


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z = 0.6cm @ 1 GeV
	20%@1GeV
3cm @ 1 GeV

	TOF detector
	σT(ps)=100 ps         barrel

110 ps         endcap
	180 ps   barrel

350 ps   endcap
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counters
	9 layers
	3 layers

	Magnet
	1.0 tesla 
	0.4 tesla
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