
Last week

• Detail about the fitting:
• Using double gaussian to describe prompt 𝒄𝝉 shape

• Free parameters of combinatorial mass shape

• Using double gaussian + convolution to describe 
combinatorial 𝒄𝝉 shape (𝐽/𝜓 side)

• Suspicion of overfitting

• Would fix the two gaussian by prompt MC 
sample

• Fitting validation:
• Two methods were tried, results of both are fine

• Except non-prompt + non-prompt component, 
because mass/time windows in the fitting, which 
would be fixed. 
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Fitting details

• 𝒄𝝉 p.d.f. for combinatorial background (𝑱/𝝍 side)

• Double gaussian used to describe the peak is fixed to the prompt MC

Fixed double 
gaussian
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𝑁𝑙𝑙:−13302
𝜒2/𝑛𝑑𝑓 ∶ 2.88/9

𝑁𝑙𝑙: −3807
𝜒2/𝑛𝑑𝑓 ∶ 0.67/4



𝑱/𝝍𝟏

𝑱/𝝍𝟐

P+P 𝟐𝟔𝟓𝟎 ± 𝟔𝟎 𝟑𝟔𝟕𝟎 ± 𝟕𝟎 𝟑𝟎𝟗𝟎 ± 𝟔𝟎 𝟒𝟏𝟏𝟎 ± 𝟕𝟎 𝟐𝟔𝟑𝟎 ± 𝟔𝟎 𝟐𝟔𝟓𝟎 ± 𝟔𝟎

NP+P 𝟕𝟖𝟎 ± 𝟑𝟎 𝟕𝟕𝟎 ± 𝟑𝟎 𝟖𝟎𝟎 ± 𝟑𝟎 𝟕𝟗𝟎 ± 𝟑𝟎 𝟏𝟐𝟗𝟎 ± 𝟒𝟎 𝟕𝟖𝟎 ± 𝟒𝟎

NP+NP 𝟒𝟒𝟐𝟎 ± 𝟏𝟎𝟎 𝟒𝟒𝟏𝟎 ± 𝟏𝟎𝟎 𝟒𝟑𝟗𝟎 ± 𝟏𝟎𝟎 𝟒𝟑𝟗𝟎 ± 𝟏𝟎𝟎 𝟒𝟐𝟗𝟎 ± 𝟏𝟎𝟎 𝟔𝟒𝟑𝟎 ± 𝟏𝟏𝟎

𝑱/𝝍𝜇+𝜇− 𝟏𝟓𝟏𝟎 ± 𝟓𝟎 𝟏𝟓𝟏𝟎 ± 𝟓𝟎 𝟏𝟓𝟐𝟎 ± 𝟓𝟎 𝟏𝟓𝟐𝟎 ± 𝟓𝟎 𝟏𝟓𝟏𝟎 ± 𝟓𝟎 𝟏𝟓𝟎𝟎 ± 𝟓𝟎

𝜇+𝜇−𝜇+𝜇− 𝟖𝟎 ± 𝟐𝟎 𝟖𝟎 ± 𝟐𝟎 𝟖𝟎 ± 𝟐𝟎 𝟖𝟎 ± 𝟑𝟎 𝟖𝟎 ± 𝟐𝟎 𝟗𝟎 ± 𝟐𝟎

0 1 2 3 4 5

𝑱/𝝍𝟏

𝑱/𝝍𝟐

SPS - 1000 - 1000 - -

DPS - - 500 500 - -

P+NP - - - - 500 -

B decay - - - - - 2000

𝐽/𝜓𝜇+𝜇− - - - - - -

𝜇+𝜇−𝜇+𝜇− - - - - - -

• 1. Data + Pure MC + generated samples

Fitting validation
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𝑱/𝝍𝟏

𝑱/𝝍𝟐

P+P 𝟐𝟔𝟓𝟎 ± 𝟔𝟎 𝟐𝟔𝟑𝟎 ± 𝟔𝟎 𝟐𝟔𝟒𝟎 ± 𝟔𝟎 𝟒𝟎𝟗𝟎 ± 𝟕𝟎 𝟒𝟎𝟖𝟎 ± 𝟕𝟎 𝟒𝟎𝟕𝟎 ± 𝟕𝟎

NP+P 𝟕𝟖𝟎 ± 𝟑𝟎 𝟕𝟖𝟎 ± 𝟒𝟎 𝟕𝟕𝟎 ± 𝟑𝟎 𝟏𝟑𝟎𝟎 ± 𝟒𝟎 𝟕𝟗𝟎 ± 𝟒𝟎 𝟏𝟑𝟎𝟎 ± 𝟒𝟎

NP+NP 𝟒𝟒𝟐𝟎 ± 𝟏𝟎𝟎 𝟒𝟑𝟔𝟎 ± 𝟏𝟏𝟎 𝟒𝟑𝟗𝟎 ± 𝟏𝟎𝟎 𝟔𝟑𝟗𝟎 ± 𝟏𝟏𝟎 𝟒𝟑𝟒𝟎 ± 𝟏𝟎𝟎 𝟔𝟑𝟑𝟎 ± 𝟏𝟐𝟎

𝑱/𝝍𝜇+𝜇− 𝟏𝟓𝟎𝟎 ± 𝟓𝟎 𝟐𝟓𝟒𝟎 ± 𝟔𝟎 𝟏𝟓𝟑𝟎 ± 𝟓𝟎 𝟏𝟓𝟐𝟎 ± 𝟓𝟎 𝟐𝟓𝟔𝟎 ± 𝟔𝟎 𝟐𝟓𝟔𝟎 ± 𝟔𝟎

𝜇+𝜇−𝜇+𝜇− 𝟖𝟎 ± 𝟐𝟎 𝟕𝟎 ± 𝟑𝟎 𝟏𝟖𝟎 ± 𝟑𝟎 𝟏𝟎𝟎 ± 𝟐𝟎 𝟏𝟖𝟎 ± 𝟑𝟎 𝟏𝟗𝟎 ± 𝟑𝟎

0 6 7 8 9 10

𝑱/𝝍𝟏

𝑱/𝝍𝟐

SPS - - - 1000 1000 1000

DPS - - - 500 500 500

P+NP - - - 500 - 500

B decay - - - 2000 - 2000

𝐽/𝜓𝜇+𝜇− - 1000 - - 1000 1000

𝜇+𝜇−𝜇+𝜇− - - 100 - 100 100

• 1. Data + Pure MC + generated samples

Fitting validation
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• 2. Pure MC + generated samples

Fitting validation

𝑱/𝝍𝟏

𝑱/𝝍𝟐

P+P 𝟏𝟒𝟑𝟎 ± 𝟒𝟎 𝟐𝟒𝟑𝟎 ± 𝟓𝟎 𝟏𝟖𝟖𝟎 ± 𝟓𝟎 𝟐𝟖𝟖𝟎 ± 𝟔𝟎 𝟏𝟒𝟖𝟎 ± 𝟓𝟎

NP+P 𝟓𝟑𝟎 ± 𝟑𝟎 𝟓𝟐𝟎 ± 𝟑𝟎 𝟓𝟒𝟎 ± 𝟑𝟎 𝟓𝟒𝟎 ± 𝟑𝟎 𝟏𝟎𝟐𝟎 ± 𝟑𝟎

NP+NP 𝟏𝟗𝟔𝟎 ± 𝟔𝟎 𝟏𝟗𝟔𝟎 ± 𝟔𝟎 𝟏𝟗𝟔𝟎 ± 𝟔𝟎 𝟏𝟗𝟔𝟎 ± 𝟔𝟎 𝟏𝟗𝟖𝟎 ± 𝟕𝟎

𝑱/𝝍𝜇+𝜇− 𝟏𝟎𝟑𝟎 ± 𝟒𝟎 𝟏𝟎𝟒𝟎 ± 𝟑𝟎 𝟏𝟎𝟑𝟎 ± 𝟒𝟎 𝟏𝟎𝟒𝟎 ± 𝟑𝟎 𝟏𝟎𝟎𝟎 ± 𝟒𝟎

𝜇+𝜇−𝜇+𝜇− 𝟏𝟎𝟎 ± 𝟐𝟎 𝟏𝟎𝟎 ± 𝟐𝟎 𝟏𝟎𝟎 ± 𝟐𝟎 𝟏𝟎𝟎 ± 𝟐𝟎 𝟏𝟎𝟎 ± 𝟐𝟎

1 2 3 4 5

𝑱/𝝍𝟏

𝑱/𝝍𝟐

SPS 1000 2000 1000 2000 1000

DPS 500 500 1000 1000 500

P+NP 500 500 500 500 1000

B decay 2000 2000 2000 2000 2000

𝐽/𝜓𝜇+𝜇− 1000 1000 1000 1000 1000

𝜇+𝜇−𝜇+𝜇− 100 100 100 100 100
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• 2. Pure MC + generated samples

Fitting validation

𝑱/𝝍𝟏

𝑱/𝝍𝟐

P+P 𝟏𝟒𝟑𝟎 ± 𝟒𝟎 𝟏𝟒𝟒𝟎 ± 𝟒𝟎 𝟏𝟒𝟑𝟎 ± 𝟒𝟎 𝟐𝟗𝟒𝟎 ± 𝟔𝟎 𝟐𝟖𝟗𝟎 ± 𝟔𝟎

NP+P 𝟓𝟐𝟎 ± 𝟑𝟎 𝟓𝟑𝟎 ± 𝟑𝟎 𝟓𝟑𝟎 ± 𝟑𝟎 𝟏𝟎𝟐𝟎 ± 𝟑𝟎 𝟓𝟑𝟎 ± 𝟑𝟎

NP+NP 𝟑𝟖𝟗𝟎 ± 𝟗𝟎 𝟐𝟎𝟔𝟎 ± 𝟕𝟎 𝟏𝟗𝟔𝟎 ± 𝟔𝟎 𝟑𝟗𝟏𝟎 ± 𝟗𝟎 𝟐𝟎𝟓𝟎 ± 𝟕𝟎

𝑱/𝝍𝜇+𝜇− 𝟏𝟎𝟕𝟎 ± 𝟒𝟎 𝟏𝟗𝟔𝟎 ± 𝟒𝟎 𝟏𝟎𝟑𝟎 ± 𝟑𝟎 𝟏𝟎𝟓𝟎 ± 𝟒𝟎 𝟏𝟗𝟖𝟎 ± 𝟒𝟎

𝜇+𝜇−𝜇+𝜇− 𝟏𝟎𝟎 ± 𝟐𝟎 𝟏𝟑𝟎 ± 𝟑𝟎 𝟏𝟗𝟎 ± 𝟐𝟎 𝟏𝟏𝟎 ± 𝟐𝟎 𝟐𝟑𝟎 ± 𝟑𝟎

6 7 8 9 10

𝑱/𝝍𝟏

𝑱/𝝍𝟐

SPS 1000 1000 1000 2000 2000

DPS 500 500 500 1000 1000

P+NP 500 500 500 1000 500

B decay 4000 2000 2000 4000 2000

𝐽/𝜓𝜇+𝜇− 1000 2000 1000 1000 2000

𝜇+𝜇−𝜇+𝜇− 100 100 200 200 200
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Back Up



Fitting details

• 1. 𝒄𝝉 p.d.f. for prompt 𝑱/𝝍𝑱/𝝍 component 

• 𝒄𝝉 p.d.f. for combinatorial background (𝑱/𝝍 side)

Another gaussian 
embedded 
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