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Introduction Distinguishment
l The non-prompt (b decay) components may not get completely 

excluded by the 𝝁!𝝁"𝝁!𝝁"vertex cut only
lSome variables related to the vertex position or distance may help 

to differentiate the two components
l Four variables are extracted for this purpose:

l𝑳𝒙𝒚𝑷𝑽, 𝒄𝝉, 𝑺𝒊𝒈𝑳𝒙𝒚 , 𝒅𝑱/𝝍

lThe variables can be added as the third dimension (besides 
𝑴𝑱/𝝍𝟏and 𝑴𝑱/𝝍𝟐) of the fitting, and the best one out of four will be 
selected as the main distinguishment variable

l The method was tested by some artificial mixing MC samples
l𝑇𝑤𝑜 𝑐𝑎𝑠𝑒𝑠 (𝑤𝑖𝑡ℎ/𝑤𝑖𝑡ℎ𝑜𝑢𝑡 𝜇!𝜇"𝜇!𝜇"𝑣𝑒𝑟𝑡𝑒𝑥 𝑐𝑢𝑡) 𝑤𝑒𝑟𝑒 𝑡𝑒𝑠𝑡𝑒𝑑

Acceptance/Efficiency

l Acceptance/efficiency maps have been calculated by MC 
samples, e.g.

Future Plan
l Data Ntuples are in production.
l 3D fitting code with combinatorial 

background component.
l AN is in preparation.

l Aim: measure inclusive cross section for prompt 𝐽/𝜓𝐽/𝜓
l The cross section has been measured at several energy points 

by CMS:
l7 TeV data analysis: published (BPH-11-021)
l8 TeV data analysis: thesis approved (BPH-17-001)
l13 TeV 2016 data analysis: superseded (BPH-17-002)

l Our analysis works on 13 TeV with full RunII data
lInclusive 𝐽/𝜓𝐽/𝜓 cross section will be measured
lFraction of SPS and DPS will be measured

l Channel: 𝑝𝑝→ 𝑎𝑛𝑦𝑡h𝑖𝑛𝑔→ 𝐽/𝜓𝐽/𝜓→ 𝜇!𝜇"𝜇!𝜇"

l 𝜎(𝑝𝑝→ 𝐽/𝜓𝐽/𝜓)=𝑁+,+-./[𝐿 × 𝜀 × 𝐵𝑅/(𝐽/𝜓→ 𝜇!𝜇")]
l𝑁_𝑒𝑣𝑒𝑛𝑡 will be obtained from RunII data
l𝐿 is integrated luminosity (~137 𝑓𝑏"0 for RunII for 13 TeV)
l𝜀 = 𝑎𝑐𝑐𝑒𝑝𝑡𝑎𝑛𝑐𝑒 × 𝜀1234 × 𝑆𝐹567 × 𝑆𝐹89:
l𝐵𝑅(𝐽/𝜓→ 𝜇!𝜇") is obtained from PDG

l A closure test has been carried out and the model 
independence has been demonstrated:

Efficiency of 𝝁!𝝁" vertex cut: SPS	2018	(first	𝐽/𝜓)

Closure test for acceptance: 

Weighted by: SPS DPS Mix weight

SPS

DPS

Closure Test

l We fix some parameters to fit the mixed histograms
lPrompt sample: mean and width
lNon-prompt sample: mean, width and alpha

Select Variable

l Relative error [%]

with 𝝁!𝝁"𝝁!𝝁"vertex cut

l The fitted prompt (DPS) fraction and number of events are 
consistent with input values

l 𝑺𝒊𝒈𝑳𝒙𝒚 will be selected as the main distinguishment variable
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Closure Test


