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Fitting Procedure  
(following the HIN-15-001)

• Signal function : Double crystal Ball function 

• Fitting process 
1. Use pure signals from MC samples in order to set the parameters for both pp & PbPb 
2. Obtain (𝑛,α,𝜎0,𝑓,𝑥) for Υ(1S) signal 
3. Apply the obtained parameter set to the Υ(2S) & Υ(3S) signal and fix all signal functions 

• BKG function : err*exp*N  (all free parameters) 

• Cut condition 
• pT(µ) ≧ 4 GeV/c   
• 0 ≦ pT(µ+µ-) ≦ 30 GeV/c  
• 0 ≦ |y| ≦ 2.4
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Private MC Fit

Lowest pT

Highest pT
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Systematic Uncertainty 
(following the HIN-15-001)

• Fit Variation 

• Signal shape variation 

• Release fixed parameters (𝑛,α,𝜎0,𝑓,𝑥) one by one in the fit to the data, leading 5 fits for 
each bin                                                                    

• The RMS of those variations to the nominal fit is taken to be the systematic uncertainty 
in the signal 

• Background shape variation 

• Add an additional  first order Chebychev polynomial function & same operation with a 
second order Chebychev polynomial 

• The maximum of the two deviations to the nominal fit is the systematic uncertainty in 
the background 

• New pT & rapidity Binning 

• 9  Centrality Bin  {0, 5, 10, 20, 30, 40, 50, 60, 70, 80} 
• 3  pT Bin              {0, 5, 12, 30} ??  
• 2  y Bin                 {0, 1.2, 2.4}
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Current Double Ratio

• Have to change to the new binning 

• 9  Centrality Bin  {0, 5, 10, 20, 30, 40, 50, 60, 70, 80} 
• 3  pT Bin              {0, 5, 12, 30} ?? 
• 2  y Bin                 {0, 1.2, 2.4}
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Plan

• Fitting  

• Move to official MC for both pp & PbPb (or just get numbers from Chad?) 

• Systematic Uncertainty 

• Calculate systematic uncertainty for the signal  

• Move on the the background variation
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HIN-15-001
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Double Ratio 1S/2S

Double Crystal Ball function

Chad JaeBeom

Double Crystal Ball function
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20~30% Bin Double CB
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Back - up
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Data samples
• pp : DoubleMu0 

• PbPb : DoubleMu0 (0-30%) 
                  DoubleMu0_Peripheral (30-80%)
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PP Data Single CB



01, April, 2016 13

PP Data Double CB
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Single CB Fitting

0-5% 5-10%
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Single CB Fitting

10-20% 20-30%
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Single CB Fitting

30-40% 40-50%
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Single CB Fitting

50-60% 60-70%
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Single CB Fitting

70-80%
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Double CB Fitting

0-5% 5-10%
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Double CB Fitting

10-20% 20-30%
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Double CB Fitting

30-40% 40-50%
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Double CB Fitting

50-60% 60-70%
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Double CB Fitting

70-80%


