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➢ Dataset: round11 Jpsi dataset

➢ MC:       round11 inclusive Jpsi MC.

Tracking systematic uncertainty for 𝑒+(𝑒−)

➢ Good Charged Tracks

• 𝑉𝑧 < 10 and 𝑉𝑥𝑦 < 1

• 𝑐𝑜𝑠𝜃 < 0.93
• 𝑁𝑡𝑟𝑘 ≥ 3

➢ PID: 1 𝜋+, 1 𝜋−, 1𝑒−(𝑒+)
➢ Good Photon

• 𝑐𝑜𝑠𝜃 < 0.8 and 𝐸𝑚𝑖𝑛 > 25MeV .

• 0.86 < 𝑐𝑜𝑠𝜃 < 0.92 and 𝐸𝑚𝑖𝑛 > 50MeV .

• 20° isolation from any charged tracks.

• 0<T<14

➢ Veto 𝑀 𝜋+, 𝜋− ∈ 0.4676, 0.5276 GeV

➢ VertexFit for 1 𝜋+, 1 𝜋−, 1𝑒−(𝑒+) and 𝜒2 < 10
➢ After VertexFit, 𝑀𝜋+𝜋−𝑒−

𝑟𝑒𝑐 ∈ (0.115, 0.15) GeV

➢ Select best 𝑀𝜋+𝜋−𝑒−𝛾
𝑟𝑒𝑐 to electron mass PDG

➢ 1C Kinematic Fit  𝜋+𝜋−𝑒−𝛾 and 𝜒2 < 10

➢ Vertex Point Distance 𝐷𝑉0𝑉1 < 1 cm and 𝐷𝑉0𝑉2 < 1 cm 

• Vertex Point V0 for 𝜋+𝜋−, V1 for 𝜋+ 𝑒−, V2 for 𝜋− 𝑒−

➢ Other Tracks: have the mini angle during the missing track.

• Find 𝑒+: have another track and mini angle < 90°

• Not Find 𝑒+: no another track or mini angle > 90°

Pure level > 99.7%



• The efficiency:

𝜖 =
𝑁1

𝑁1 + 𝑁0
Where 𝑁1 is the number with two good charged tracks events, 𝑁0 is the number 

with one good charged tracks events.

• The systematic error:

𝛿 =
𝜖𝑑𝑎𝑡𝑎 − 𝜖𝑀𝐶

𝜖𝑀𝐶
Where 𝜖𝑑𝑎𝑡𝑎 is the efficiency of data, 𝜖𝑀𝐶 is the efficiency of MC.

• The error of systematic error:

∆(𝛿) =
𝜖𝑑𝑎𝑡𝑎
𝜖𝑀𝐶

× (
𝛿𝑑𝑎𝑡𝑎
𝜖𝑑𝑎𝑡𝑎

)2 + (
𝛿𝑀𝐶
𝜖𝑀𝐶

)2

Where 𝜖𝑑𝑎𝑡𝑎 is the efficiency of data, 𝜖𝑀𝐶 is the efficiency of MC, 𝛿𝑑𝑎𝑡𝑎 is the 

error of efficiency of data, 𝛿𝑀𝐶 is the error of efficiency of MC. 

Tracking systematic uncertainty for 𝑒+(𝑒−)



Tracking systematic uncertainty for 𝑒+(𝑒−) After 2D weight



➢ Dataset: round11 Jpsi dataset

➢ MC:       round11 inclusive Jpsi MC.

PID systematic uncertainty for 𝑒+(𝑒−)

➢ Good Charged Tracks

• 𝑉𝑧 < 10 and 𝑉𝑥𝑦 < 1

• 𝑐𝑜𝑠𝜃 < 0.93
• 𝑁𝑡𝑟𝑘 ≥ 4

➢ PID: 1 𝜋+, 1 𝜋−, 1𝑒−(𝑒+)
➢ Good Photon

• 𝑐𝑜𝑠𝜃 < 0.8 and 𝐸𝑚𝑖𝑛 > 25MeV .

• 0.86 < 𝑐𝑜𝑠𝜃 < 0.92 and 𝐸𝑚𝑖𝑛 > 50MeV .

• 20° isolation from any charged tracks.

• 0<T<14

➢ Veto 𝑀 𝜋+, 𝜋− ∈ 0.4676, 0.5276 GeV

➢ 4C Kinematic Fit  𝜋+𝜋−𝑒−𝛾 and other tracks and 

select mini 𝜒2 and 𝜒2 < 10
➢ After 4C, 𝑀𝑒−𝑒+𝛾 ∈ (0.115, 0.15) GeV

➢ Use GammaConv Package for 𝑒− and candidate track.

• 𝑅𝑥𝑦 < 1cm

• PID 𝑒+: the candidate track is pid to 𝑒+

• Not PID 𝑒+: the candidate track is not pid to 𝑒+

Pure level > 99.5%



PID systematic uncertainty for 𝑒+(𝑒−)

• The efficiency:

𝜖 =
𝑁1

𝑁1 + 𝑁0
Where 𝑁1 is the number with the track is identified as e, 𝑁0 is the number with 

the track don’t be identified as e.

• The systematic error:

𝛿 =
𝜖𝑑𝑎𝑡𝑎 − 𝜖𝑀𝐶

𝜖𝑀𝐶
Where 𝜖𝑑𝑎𝑡𝑎 is the efficiency of data, 𝜖𝑀𝐶 is the efficiency of MC.

• The error of systematic error:

∆(𝛿) =
𝜖𝑑𝑎𝑡𝑎
𝜖𝑀𝐶

× (
𝛿𝑑𝑎𝑡𝑎
𝜖𝑑𝑎𝑡𝑎

)2 + (
𝛿𝑀𝐶
𝜖𝑀𝐶

)2

Where 𝜖𝑑𝑎𝑡𝑎 is the efficiency of data, 𝜖𝑀𝐶 is the efficiency of MC, 𝛿𝑑𝑎𝑡𝑎 is the 

error of efficiency of data, 𝛿𝑀𝐶 is the error of efficiency of MC. 



PID systematic uncertainty for 𝑒+(𝑒−) After 2D weight



PID systematic uncertainty for 𝑒+(𝑒−)



PID systematic uncertainty for 𝑒+(𝑒−)



Correct efficiency

➢ Correct efficiency:

𝜖′ =
σ𝑏𝑖𝑛(σ𝑖∈𝑏𝑖𝑛𝜔𝑖)

𝑁0

𝜖0 =
σ𝑏𝑖𝑛(σ𝑖∈𝑏𝑖𝑛 1)

𝑁0
=
𝑁𝑟𝑒𝑐
𝑁0

➢ So

𝑐 =
σ𝑏𝑖𝑛(σ𝑖∈𝑏𝑖𝑛𝜔𝑖)

𝑁𝑟𝑒𝑐

𝜎𝑐 =
σ𝑏𝑖𝑛(σ𝑖∈𝑏𝑖𝑛𝜎𝑖)

2

𝑁𝑟𝑒𝑐



Correct efficiency

Scale Factor Value

𝑐𝑡𝑟𝑘 1.235

𝑐𝑝𝑖𝑑 0.907

𝑐𝑡𝑟𝑘 × 𝑐𝑝𝑖𝑑 1.120

Systematic Uncer Value%

Tracking 1.764

PID 1.379



Correct efficiency



Veto Gamma Conversion

➢ Dataset: round11 Jpsi dataset

➢ MC:       round11 inclusive Jpsi MC.

➢ Good Charged Tracks

• 𝑉𝑧 < 10 and 𝑉𝑥𝑦 < 1

• 𝑐𝑜𝑠𝜃 < 0.93
• 𝑁𝑡𝑟𝑘 ≥ 4

➢ PID: 1 𝜋+, 1 𝜋−, 1𝑒− 𝑒+ , N𝑒+(𝑒−)
➢ Good Photon

• 𝑐𝑜𝑠𝜃 < 0.8 and 𝐸𝑚𝑖𝑛 > 25MeV .

• 0.86 < 𝑐𝑜𝑠𝜃 < 0.92 and 𝐸𝑚𝑖𝑛 > 50MeV .

• 20° isolation from any charged tracks.

• 0<T<14

➢ Veto 𝑀 𝜋+, 𝜋− ∈ 0.4676, 0.5276 GeV

➢ 4C Kinematic Fit  𝜋+𝜋−𝑒−𝛾 and N𝑒+(𝑒−) and select 

mini 𝜒2 and 𝜒2 < 10
➢ After 4C, 𝑀𝑒−𝑒+𝛾 ∈ (0.115, 0.15) GeV

• Not PID 𝑒+: the candidate track is not pid to 𝑒+

• 𝑁0: The signal before veto Gamma Conversion.

• 𝑁𝑠𝑖𝑔: After selection:

 If 𝑐𝑜𝑠𝜃 > 0.92, 𝑅𝑥𝑦 < 2𝑐𝑚

 If 𝑐𝑜𝑠𝜃 < 0.92, 𝑉𝑥𝑦 < 2𝑐𝑚



Veto Gamma Conversion

data

data

IncMC

IncMC



Veto Gamma Conversion

Dom Num Eff%

Data 24948 ± 255 19377 ± 252 77.67 ± 1.28

Inclusive MC 7683 ± 108 5662 ± 95 73.70 ± 1.62

Value

𝑐𝑣𝑒𝑡𝑜 1.054 ± 0.029

Systematic Uncer Value%

Veto Gamma Conversion 2.7458



Barlow Test of DT Fitting Region

Systematic Uncer Value%

Fitting Region 4.746513



Signal Model

Systematic Uncer Value%

Fitting Region neglected



Summary

Source Systematic %

ST Statistical 0.626769

Tracking 1.764033

PID 1.379093

Veto Gamma Conversion 2.7458

Shape 0.039364

Background 0.641071

Fitting Region 4.746513

Signal Model neglected

Total 5.990649
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