Determination of Total Number of J/ψ

Shuangshi Fang Yucan Zhu fangss@hpws2.ihep.ac.cn

——————————————————–

Contents

1. Introduction 2. Method 3. Step 4. Analyses of ψ′ → π^+π−J/ψ 5. Summary

1 Determination of Total Number of J/ψ

1. Introduction

ffl The new J/ψ data has been collected

in the period of November in 1999 to April in 2000.

ffl The run number for determining

total J/ψ number is run13700 to run16835,runstatus to be used is 1 or 2. ffl The total J/ψ number is important

for J/ψ physics analyses.

ffl Using new ψ^′ data(run16853-17018)

and the channel ψ′ → π^+π−J/ψ to detemine the total number of J/ψ.The mehtod is described as follows.

November 3, 2000

2. Method

The principle is to use the formular: NJ/ψ=N^{4prg}·ϵ^{scan4}ϵ_{tr4} ·R_4 where, N_4prg is the total reconstructed number of 4-prong; ϵscan_4 and ϵtr_4 is the manual scan efficiency and trigger efficiency of 4-prong,respectively;And R_4 is the ratio of 4-prong numbers to total J/ψ numbers, which was got through ψ′ → π^+ π−J/ψ.

November 3, 2000

3. Step

ffl Counting the total 4-prong numbers:

N_4prg=?

ffl Estimating the 4-prong manual scan

efficiency: ϵscan_4 =?

ffl Calculating the ratio of 4-prong num-

bers to total Jψ numbers:R_4=?

ffl Determining the 4-prong trigger effi-

ciency: ϵtr_4 =?

November 3, 2000

Step One

ffl Four-prong-event should be meet:

– Mfit=2 or Mfit=-19 – |x| <10cm;|y| <10cm;|z| <20cm – ΣQi=0 – Runstatus 1 or 2

ffl Statistic results

N_4prg=5.9×10^6

Step Two

ffl Because not all four-prong-event

come from J/ψ,we estiamte ϵscan_4 by manual scan.

ffl Scan results: ϵ^{scan}_4 =?

November 3, 2000

Step Three

ffl Intoduction

In order to get R_4,ψ^′ → π^+π^−J/ψ was analysed. The line shape of J/ψ in M^{any}_{recoil} and M^{4prg}_{recoil} distibution is used to fit out the number of N^{any}_{J/ψ} and N^{4prg}_{J/ψ} ,respectively.And we can get R_4=^N 4prg J/ψ N anyJ/ψ . ffl Event Selction

– Nchrg ≥ 2 – Mfit=2 or Mfit=-19 – Pxyπ >0.06Gev – |x| <10cm;|y| <10cm;|z| <20cm – σ_π+� <3.0 (DEDX) – P_π+� ≤0.5Gev – |cosθ_π| <0.8 – |cosθ_π+_π�| <0.95 – At least two π was selected

November 3, 2000

6 Determination of Total number of J/ψ

Figure 1: Nchrg distribution of anything events.The histogram is DATA and the cross is M.C.

November 3, 2000

Analyses of ψ′ → π^+π−J/ψ(J/ψ → anything)

Figure 2: P_π� distribution of anything events.The histogram is DATA and the cross is M.C.

Figure 3: P_{xyπ}� distribution of anything events.The histogram is DATA and the cross is M.C.

November 3, 2000

8 Determination of Total number of J/ψ

Figure 4: M_π+_π� distribution of anything events.The histogram is DATA and the cross is M.C.

Figure 5: |cosθ_π+_π�| distribution of anything events.The histogram is DATA and the cross is M.C.

November 3, 2000

9 Determination of Total number of J/ψ

Figure 6: cosθ� distribution of anything events.The histogram is DATA and the cross is M.C.

Figure 7: χ^{DEDX}_π� distribution of anything events.The histogram is DATA and the cross is M.C.

November 3, 2000

10 Determination of Total number of J/ψ

Figure 8: BW-fit of M_{recoil} of anthing events.(DATA)

Figure 9: BW-fit results of M_{recoil} of anthing events.(DATA)

November 3, 2000

11 Determination of Total number of J/ψ

Figure 10: BW-fit of M_{recoil} of anthing events.(MC)

Figure 11: BW-fit results of M_{recoil} of anthing events.(MC)

November 3, 2000

Analyses of ψ′ → π^+π−J/ψ(J/ψ → 4 − prongs)

Figure 12: BW-fit of M_{recoil} of 4-prongs events.(DATA)

Figure 13: BW-fit results of M_{recoil} of 4-prongs events.(DATA)

November 3, 2000

Step Four

ffl The data we used have no trigger in-

formation,how to restore the trigger information of J/ψ → 4-prong sample to determine the trigger efficiency?

November 3, 2000

Analyses of ψ′ → π^+π−J/ψ(J/ψ → l^+ + l−) Events Selection

1. π^+π− selection cuts

ffl P_π� <0.6Gev ffl |cosθ_±| <0.75 ffl Pxy>0.1Gev ffl cosθ_π+_π� <0.9 ffl r χ^2_π� + χ^2_π+ <3.0 ffl |M_{recoil} − 3.1| <0.1Gev 2. l^+l− selection cuts

ffl Pl^± >0.6Gev ffl Pl^+ >1.3Gev or Pl^− >1.3Gev or Pl^−+ Pl^+ >2.4Gev ffl cosθ_l+_l� >-0.9 ffl e^+ e^− – |cosθ^+_−| <0.75 – μID_−+ μID_+ <2

ffl μ^+μ^− – |cosθ^±| <0.6 – μID_− ≥2, μID_+ ≥2

November 3, 2000

15 Determination of Total number of J/ψ

Figure 14: p_π distribution without p_π cut and pxy_π cut, the histogram represent the data and the cross for Monto Carlo.

Figure 15: M_π+_π� distribution. The histogram represent the data and the cross for Monto Carlo.

November 3, 2000

16 Determination of Total number of J/ψ

Figure 16: χ_π distribution and fittin results.The histogram represent the data and the cross for Monto Carlo

November 3, 2000

17 Determination of Total number of J/ψ

Figure 17: cosθ_π+_π� distribution.The high contribution near to 1 comes from the γ-conversion e+e�. represent the data and the cross for Monto Carlo.

November 3, 2000

18 Determination of Total number of J/ψ

Figure 18: |cosθ_π�| distribution. the histogram represent the data and the cross for Monto Carlo.

November 3, 2000

19 Determination of Total number of J/ψ

Figure 19: Pe distribution.the histogram represent the data and the cross for Monto Carlo.

November 3, 2000

20 Determination of Total number of J/ψ

Figure 20: Pμ distribution.the histogram represent the data and the cross for Monto Carlo.

November 3, 2000

21 Determination of Total number of J/ψ

Figure 21: BW-fit of invariant mass recoiling m_π+_π�(DATA)

November 3, 2000

22 Determination of Total number of J/ψ

Figure 22: BW-fit results of invariant mass recoiling M_π+_π�(MC)

November 3, 2000

Preliminary Results

nia J/ψ → N^{sel}_{ll} Area N^{obs}_{ll} Mrecoil(Mev) e^+ + e� 3130 0.8791± 0.0165 2752± 52 3100.3±0.15 μ^+ + μ� 2330 0.8963± 0.0183 2088±42 3100.6±0.17 DATA l^+ + l� 5460 0.8874± 0.0122 4845±66 3100.5±0.11 any(ΣQ=0) 190900 0.23093± 0.00228 44084±435 3100.9±0.042 any(ΣQ ≠) 412223 0.193653± 0.00155 79826±638 3100.8±0.040 4-pn(ΣQ=0) 53683 0.20356±0.00442 10927±237 3100.7±0.085 4-pn(ΣQ ≠0) 97094 0.19135±0.00323 18578±313 3100.8±0.082 e^+ + e� 2864 0.90114± 0.0072 2751± 21 3101.2±0.155 μ^+ + μ� 2327 0.89866± 0.0082 2088±44 3100.8±0.17 M.C. l^+ + l� 5270 0.8974± 0.0054 5203±28 3101.1±0.12 any(ΣQ=0) 7921 0.32365±0.00819 2564±64 3101.6±0.161 any(ΣQ≠0) 17656 0.25673±0.00546 4533±96 3101.7±0.165 4-prong − − − − − − − − − − − − − − − − − − − − Table 1: Mrecoil fitting results .

Summary

1. In absence of trigger,and manual scan fficiency,we get the R_4=0.2341±0.0082 and the number of J/ψ is about 2.57×10^7.

2. We also don’t allow for the deference of dedective fficiency between the J/ψ →anything and J/ψ →4-prongs.

November 3, 2000

J/ψ → Γ ± σ_Γ (Mev) R ±σ_R(Mev) e^+ + e� 4.456± 0.823 5.330±0.351 μ^+ + μ� 5.161±0.876 4.774±0.399 l^+ + l� 5.065± 0.264 4.830±0.599 DATA any(ΣQ=0) 5.528±0.180 5.000±0.000 any(ΣQ≠0) 5.634±0.145 5.000±0.000 4-pn(ΣQ=0) 6.319±0.407 5.000±0.000 4-pn(ΣQ≠0) 5.745±0.309 5.000±0.000 e^+ + e� − − − − − 7.416±0.123 μ^+ + μ� − − − − − 7.343±0.136 M.C. l^+ + l� − − − − − 7.445± 0.094 any(ΣQ=0) − − − − − 7.832± 0.215 any(ΣQ≠0) − − − − − 7.901± 0.178 4-prongs − − − − − − − − − − Table 2: Mrecoil fitting results of parameters

J/ψ → e^+ + e^− μ^+ + μ^− l^+ + l^− anything N_{J/ψ} 177109±3631 166157±3812 154797±2309 176108±4001(ΣQ≠0)

Table 3: Number of J/ψ determined ,respectively,by J/ψ → e+ + e�,μ+ + μ�, l+ + l� and anything.

November 3, 2000