
…

vtx.SetXYZ(Double_ups_DecayVertex->position().x(),Double_ups_DecayVertex->position().y(),0);

pvtx.SetXYZ(thePrimaryV.position().x(),thePrimaryV.position().y(),0); 

TVector3 vdiff = vtx - pvtx;

TVector3 pperp(LV_P.Px(),LV_P.Py(),0);

VertexDistanceXY vdistXY;

double cosAlpha = vdiff.Dot(pperp)/(vdiff.Perp()*pperp.Perp());

Measurement1D distXY = vdistXY.distance(Vertex(*Double_ups_DecayVertex), thePrimaryV);

double lxy=distXY.value();

…

double ctauPV =lxy*cosAlpha* fitFourMu->currentState().mass()/pperp.Perp();

double lxyPV = vdiff.Dot(pperp)/pperp.Mag();

…

Ntuple fragment about distance

1

* Github: 3342-3372 for no mass constraint, 3395-3424 for mass constraint 

https://github.com/ahmad3213/FourMuonAna/blob/Lxy_test/Onia/src/MuMuGammaRootupler.cc


𝑝𝑟𝑖𝑚𝑎𝑟𝑦 𝑣𝑒𝑟𝑡𝑒𝑥

Ntuple fragment about distance

𝑠𝑒𝑐𝑜𝑛𝑑𝑎𝑟𝑦 𝑣𝑒𝑟𝑡𝑒𝑥

𝑋

𝑀𝑜𝑚𝑒𝑛𝑡𝑢𝑚
𝑜𝑓 𝑋

𝐽/𝜓1

𝐽/𝜓2

𝐿

𝛼

𝑝𝑇 𝐿: vdiff

𝑝𝑇 : pperp

𝐿 : distXY.value() 

cosAlpha: cos𝛼 = ൗ𝐿∙𝑝𝑇
𝐿 ∙ 𝑝𝑇

lxy: 𝐿

ctauPV: 𝑥 = 𝐿 ∙ cos𝛼 ∙ 𝑀(𝑋)/ 𝑝𝑇

= ൗ𝐿∙𝑝𝑇
𝑝𝑇

∙ 𝑀(𝑋)/ 𝑝𝑇 = 𝐿𝑥𝑦 ∙ 𝑀(𝑋)/ 𝑝𝑇

lxyPV: 𝐿𝑥𝑦 = ൗ𝐿∙𝑝𝑇
𝑝𝑇

* PRD 71, 032001 (2005): arXiv:hep-ex/0412071

2

https://arxiv.org/abs/hep-ex/0412071


Ntuple fragment about distance

cos𝛼 𝐿

𝐿𝑥𝑦
• Value is reasonable 

3



Ntuple fragment about distance

𝑥

* AN2010-138

• Our sample has similar distribution

4

https://cms.cern.ch/iCMS/jsp/db_notes/noteInfo.jsp?cmsnoteid=CMS%20AN-2010/138


Ntuple fragment about distance

SPS DPS

• Similar distribution between SPS and DPS
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Code for 3D fit

𝑴𝑱/𝝍𝟏

𝑴𝑱/𝝍𝟐

𝒙
With Non-prompt Pdf

• Gauss + Second order 
Cheb + Non-prompt pdf

• Testing non-prompt pdf:
convolution of exponent
and Gauss(resolution)

• The exponent function is 
cut by a step function at 0

The merging of the combinatorial background is 
cancelled, different components are separated
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B decay sample

• 𝑏ത𝑏 → 𝐽/𝜓𝐽/𝜓

• Sample for one year has been produced for test (2018)

• Tighter GEN filters were applied (𝑝𝑇 3.3; 𝜂 2.5)

• Statistic: 

7

235238 156827 2829
~67.8% ~1.8%

Passing 

other cuts:
Total candidates:

Passing four muon 

vertex cuts:

* Vertex probability (four muons) > 0.01



B decay sample

• No obvious difference can be 
found except the statistic

• Slight discrepancy in the width

• Does not meet the exponent shape in 
the previous study (symmetry 
distribution, no tail)

𝒙
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B decay sample

cos𝛼 𝐿 𝐿𝑥𝑦

• Basically no obvious difference can be noticed between two samples
• cosα for b decay sample has a slightly stronger trend to distribute around 0

9

Other variables about distance?



• Produce another sample by 

someone else to cross check?

• Enlarge the statistic?

• No obvious difference can be 
found except the statistic

• Slight discrepancy in the width

• Does not meet the exponent shape in 
the previous study (symmetry 
distribution, no tail)

𝒙

10

B decay sample



𝑝𝑟𝑖𝑚𝑎𝑟𝑦 𝑣𝑒𝑟𝑡𝑒𝑥

𝐽/𝜓1
𝐽/𝜓2

𝐷𝑒𝑐𝑎𝑦 𝑣𝑒𝑟𝑡𝑒𝑥
𝑜𝑓 𝐽/𝜓1

𝑀𝑜𝑚𝑒𝑛𝑡𝑢𝑚
𝑜𝑓 𝐽/𝜓1

𝐿

𝑝𝑇
𝛼

𝑋

𝑝𝑟𝑖𝑚𝑎𝑟𝑦 𝑣𝑒𝑟𝑡𝑒𝑥

𝑠𝑒𝑐𝑜𝑛𝑑𝑎𝑟𝑦 𝑣𝑒𝑟𝑡𝑒𝑥

𝑋

𝑀𝑜𝑚𝑒𝑛𝑡𝑢𝑚
𝑜𝑓 𝑋

𝐽/𝜓1

𝐽/𝜓2

𝐿

𝛼

𝑝𝑇



𝐸𝑥𝑝𝑜𝑛𝑒𝑛𝑡

𝑆𝑡𝑒𝑝

X

𝐺𝑎𝑢𝑠𝑠

⨂


