
Data-Quality Checks
with 𝑒+𝑒− ⟶ 𝜂  𝐽 Ψ
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Event selection
•  J Ψ ⟶ 𝑙+𝑙− 𝜂 ⟶ 𝛾𝛾

• Charged tracks:

|Rxy| < 1.0cm; Z0 < 10.0cm, Cosθ <
0.93; nGood = 2,ncharge = 0;

• PID:   

Momentum>1.0GeV; μ+μ−: EEMC < 0.4GeV;   
 e+e−: E p >0.8;

• Neutral tracks:

Ebarrel > 25MeV; Eendcap> 50MeV;  

Cosθ < 0.8 or 0.86 < Cosθ < 0.92;

0≤ TDC ≤14; ∆θ > 20o; Nγ ≥ 2;

• 4C Kinematic fit  (γγ𝑙+𝑙− )

χ4c
2 <40

• Eγlow > 0.08GeV
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•  𝐽 𝛹 ⟶ 𝑙+𝑙− 𝜂 ⟶ 𝜋+𝜋−𝜋0

• Charged tracks:

|Rxy| < 1.0cm; Z0 < 10.0cm, Cosθ <
0.93; nGood = 4,ncharge = 0;

• PID:   

Momentum>1.0GeV : lepton; 𝜇+𝜇−: EEMC < 0.4GeV;   
 𝑒+𝑒−: E p >0.8;

Momentum<0.7GeV : 𝜋+𝜋−; 

• Neutral tracks:

Ebarrel > 25MeV; Eendcap> 50MeV;  

𝐶𝑜𝑠𝜃 < 0.8 or 0.86 < 𝐶𝑜𝑠𝜃 < 0.92;

0≤ TDC ≤14;   ∆θ > 20o; Nγ ≥ 2;

• 4C Kinematic fit  (γγ𝑙+𝑙− )

χ4c
2 < 80



𝑒+𝑒− ⟶ 𝜂  𝐽 Ψ  J Ψ ⟶ 𝑙+𝑙− 𝜂 ⟶ 𝛾𝛾
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 J Ψ ⟶ 𝑙+𝑙− 𝜂 ⟶ 𝛾𝛾

4190 42004180

𝐌(𝒍+𝒍−)

4230 4260
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 J Ψ ⟶ 𝑙+𝑙− 𝜂 ⟶ 𝛾𝛾

4190 42004180

Fit to 𝐌(𝒍+𝒍−)

4230 4260
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 J Ψ ⟶ 𝑙+𝑙− 𝜂 ⟶ 𝛾𝛾

4190 42004180

𝐌(𝛄𝜸)

4230 4260

6



 J Ψ ⟶ 𝑙+𝑙− 𝜂 ⟶ 𝛾𝛾

4190 42004180 4230 4260

Fit to𝐌(𝛄𝜸)
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𝑒+𝑒− ⟶ 𝜂  𝐽 Ψ  J Ψ ⟶ 𝑙+𝑙− 𝜂 ⟶ 𝜋+𝜋−𝜋0
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4190 42004180

 J Ψ ⟶ 𝑙+𝑙− 𝜂 ⟶ 𝜋+𝜋−𝜋0

4230 4260

𝐌(𝒍+𝒍−)
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4190 42004180

 J Ψ ⟶ 𝑙+𝑙− 𝜂 ⟶ 𝜋+𝜋−𝜋0

Fit to 𝑴(𝒍+𝒍−)

4230 4260
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4190 42004180

 J Ψ ⟶ 𝑙+𝑙− 𝜂 ⟶ 𝜋+𝜋−𝜋0

4230 4260

𝐌 𝛑+𝛑−𝛄𝛄
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4190 42004180
mumu

 J Ψ ⟶ 𝑙+𝑙− 𝜂 ⟶ 𝜋+𝜋−𝜋0

Fit to 𝐌 𝛑+𝛑−𝛄𝛄

4230 4260
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Mass and width of  𝑱 𝜳
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Mass and width of 𝜼
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Back-up 
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s =
4.18GeV

μ+μ−mode e+e−mode μ+μ−mode e+e−mode

𝜂 ⟶ 𝜋+𝜋−𝜋0 𝜂 ⟶ 𝛾𝛾

Lint(pb
−1) 3014.227

Nη
obs 185±14 112±11 845±31 619±30

ϵ 0.111975 0.079375 0.347275 0.244875

1 + δISR 0.822

1 + δV 1.056

B 0.05961*0.2292 0.05971*0.2292 0.05961*0.3941 0.05971*0.3941

σB(pb) 46.2174±3.49753 39.4059±3.87022 39.5864±1.45228 41.0564±1.98981
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s =
4.19GeV

μ+μ−mode e+e−mode

𝜂 ⟶ 𝛾𝛾

Lint(pb
−1) 500

Nη
obs 148±13 129±13

ϵ 0.3455 0.236875

1 + δISR 0.8532

1 + δV 1.056

B 0.05961*0.3941 0.05971*0.3941

σB(pb) 37.9776±3.33587 48.2011±4.85747


