A Proposal to Measure the Resonance Para meters o f

(3770)

Z.G. Zhao

Representing BES R Working Group

March 21, 2001

1. Motivation andgoals

2. Strategy of the scan

3. Manpower and organization

1. Motivation

The resonance parameters of y (3770) were m easured b ythree experiments in late

70´s and earl y80´s as listed in table 1, and Figure 1 - 3 shows the resonance reported, as

well as what was measured byBES collaboration.

Table 1. Measured resonance parameters of y (3770).

Experiment Ref. Mass (Me V) G

total

(MeV) G

ee

(MeV)

MARKI PRL391(1977)1301 3772 ± 6 28 ± 5 345 ± 85

DELCO PRL(1978) 671 3770 ± 6 24 ± 5 180 ± 60

MARKII PRD 21(1980)2716 3764 ± 5 24 ± 5 276 ± 50

BES 1999 3773 ± 3 27 ± 9 214 ± 70

During the finer R scan done b yBES collabora tion, we intended to perform the

measurement of the y (3770) resonance parameters as a side product of the R scan.

Unfortunatel y, due to the limited beam time, the points scanned over the resonance are

not sufficient for improving the measured parameters, a s one can see from the table 1.

Base on our experience on the R scan, we propose to measure the y (3770)

resonance parameters once more, using the beam time left from accumulating 50 M J/ y

events. Our goal is to improve the accurac yof the measured para meters. In the mean

time, the re - measurement of the y (3770) resonance parameters will simultaneously

measure the DDbar production cross section of e + e - annililation.

Following is some data from R scan which mayuseful for beam time estimation. Event

se lections are the same as R project applied.

Table 2. Useful event rate from R scan done in 1999.

E

cm

(MeV) N(had)/hour N(Bhabha)/hour

3000 63 275

3700 116 254

3850 95 407

2. Strategy for the scan

· Energycalibration

In principle one can use the well - measured mass of J/ y and y (2S) to calibrate the

mass of y (3770). The sequence of the scan is proposed to be J/ y ® y (2S) ® y (3770).

The uncertaintyof the energycalibration should be better than 1 MeV.

· Energypoint to be scanned

The scan should cov er sufficient energypoints extending over the resonance far

enough to both sides of the resonance to account for the radiative return effect from

y (2S), the radiative tail of y (3770) itself and thesubtraction of the background. In

addition, a certain nu mber of points is required to guarantee a good fit to the

resonance curve. The proposed energypoints to be scanned is plotted in Figure 4.

· Background subtraction

Separated beam operation in 3.0, 3.12, 3.67, 3.85 GeV will held understand beam

associate d background from the data. However, Z component of the event vertex

distribution will be utilized in the data analysis to subtract beam - associated

background, as what has been done for the R - value measurement.

· Beam time estimation

(a) Scan the J/ y resona nce: 18 (pts) ´ 3 (hrs) = 54 (hrs)

(b) Scan the y (2S) resonance: 12 (pts) ´ 4 (hrs) = 48 (hrs)

(c) Scan the y (3770) resonance: 20 (pts) ´ 6 (hrs) = 120 (hrs)

(d) Separated beam operation: 4 (pts) ´ 4 (hrs) = 16 (hrs)

Sum = 238 (hrs)

For the R scan done in 1999

e º (BES pure data taking time) / (beam time to BES) » 55 %.

Since the performance of both BEPC and BES are good so far, one can assume e =65%.

In this case, the total beam time required is about 238/0.65 = 366 (hrs) = 15.2 day

· Data analysis and anticipated publications:

The method technique of data anal ysis is mature. We have existing programs for the

event selection, measurement of intergraded luminosity via larger angle Bhabha events,

determination of the detestation efficienc yfor the hadronic events, as well as the

calculation of the radiative correction. The program for fitting the resonance parameters

has been tested and used for fitting the J/ y , y (2 S) and y (3770).

The result is expected to be published on PR Land quoted byPDG.

3. Manpower and responsibilities

The manpower to be used is mainlybased on R working group. The project will be a

Ph. D. thesis for Mr. X.P. Chi.

Zhengguo Zhao will lead the project. Shaopeng Chi and L. Zhou are responsible for

the online data qualitycheck, inspect all the conditions of BEPC and BES performance,

trace the necessar ydata concerning the status of the beam and detector, and tag the run

status. Gan g Rong is responsible for the online fast data reconstruction.

Shaopeng Chi, Zhi yong Wang, Webiao Yan, Haiming Hu and Guangshun Huang will

perform the data analysis.

Figure 1. y (3770) resonance curve measured b yBES

Figure 2. y (3770) resona nce curve measured b yDELCO.

Figure 3. y (3770) resonance curve measured b yMarkII.

3 0 8 0 3 0 9 0 3 1 0 0 3 1 1 0 3 1 2 0

1

1 0

1 0 0

( a )

3 1 2 0 3 1 1 4

3 1 1 0

3 1 0 6

3 1 0 2

3 1 0 0

3 0 9 9 . 2

3 0 9 8 . 4

3 0 9 7 . 6 3 0 9 6 . 8

3 0 9 6

3 0 9 0 . 5

3 0 9 5

3 0 9 4

3 0 9 2 . 6 3 0 8 5 3 0 9 0

3 0 8 0

1 8 ( p t s ) x 3 ( h r s ) = 5 4 ( h r s )

R

E c m

( M e V )

3 6 7 0 3 6 8 0 3 6 9 0 3 7 0 0 3 7 1 0 3 7 2 0

1

1 0

1 0 0

( b )

1 2 ( p t s ) x 4 ( h r s ) = 4 8 ( h r s )

3 7 2 0 3 7 1 0

3 7 0 0

3 6 9 4

3 6 9 2

3 6 9 0

3 6 8 8

3 6 8 6

3 6 8 4

3 6 8 2

3 6 7 8

3 6 7 0

R

E c m

( M e V )

3 7 2 0 3 7 4 0 3 7 6 0 3 7 8 0 3 8 0 0 3 8 2 0 3 8 4 0 3 8 6 0

2 . 6

2 . 8

3 . 0

3 . 2

3 . 4

3 . 6

3 . 8

4 . 0

( c )

2 1 ( p t s ) x 6 ( h r s ) = 1 2 6 ( h r s )

3 8 5 0

3 8 3 5

3 8 2 0

3 8 1 0

3 8 0 0

3 7 9 2

3 7 8 6

3 7 8 2

3 7 7 8

3 7 7 6

3 7 7 4

3 7 7 2

3 7 7 0

3 7 6 8

3 7 6 6

3 7 6 4

3 7 6 0

3 7 5 6

3 7 5 0

3 7 4 0

3 7 3 0

R

E c m

( M e V )

3 6 8 0 3 7 0 0 3 7 2 0 3 7 4 0 3 7 6 0 3 7 8 0 3 8 0 0 3 8 2 0 3 8 4 0

1

1 0

1 0 0

3 6 9 2

( d )

3 7 2 0

3 7 3 0

3 7 1 0

3 7 0 0

3 6 9 4

3 6 9 0

3 6 8 8

3 6 8 6

3 6 8 4

3 6 8 2

3 6 7 8

3 6 7 0

1 2 6 h r s e a c h

4 8 ( h r s )

4 h r s e a c h

6 h r s e a c h

R

E c m

( M e V )

Figure 4. Energypoints to be scanned and the corresponding time estimated.