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Di-Tau: C1C1 via stau
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Preselection



Preselection
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Preselection
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Signal region optimization
Simplified ABCD method

Cut & Count



Simplified ABCD method

The multi-jet are estimated by simplified ABCD method.

PF(purity factor) = #QCD / #data

Multi-jet events yields in a region → data * PF

TF = #multi-jet in C / #multi-jet in B

#multi-jet in SR = #multi-jet in A  × TF
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MT2 ~ 𝝉 quality correlation

Use QCD events in CR-B, C(after remove MT2 < 35 GeV cut).
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Kinematic distribution in the preSR-C1C1-lowMass
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Cutcount

Cut candidates

Signal significance

Assumptions about uncertainty: 

30% flat syst uncertainty on the SM background.

signal stat uncertainty is assumed to be negligible

the dominant bkg multi-boson stat uncertainty < 50%

total bkg stat uncertainty < 30%
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CutCount result
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Kinematic distributions

Distribution of a variable with some selections.



Signal region definition
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Signal Region Definition

SR-C1C1-LM

== 2 medium taus (OS)

>= 1 tight tau

b - jet veto

Z/H veto ( 𝑚(𝜏1, 𝜏2)>120 GeV)

Δ𝜙(𝜏1, 𝜏2) >1.6

𝐸𝑇
𝑚𝑖𝑠𝑠>60 GeV

𝑚𝑇2>80 GeV

asymmetry di-tau Trigger

𝐸𝑇
𝑚𝑖𝑠𝑠<150 GeV

𝜏1 and 𝜏2 𝑝𝑇 requirements
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Signal Region N-1 plots
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Signal Region Yields

30% syst
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Significance plot

30% syst



Background Estimation
Reducible: Multi-jet, W+jets

Irreducible background
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Multi-jet background estimation: regions definition
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Multi-jet background estimation
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Multi-jet background estimation: correlation plot
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Multi-jet background estimation: kinematic distribution in VR-F

Multi-jet events are 

transfered from VR-E.
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W-jets background estimation

Use W-CR to normalize W+jets, and validate by W-VR
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Irreducible background estimation

Only validate these bkgs
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How to design

• How to design VR
• orthogonal, 
• close to signal region, 
• the number of bkg to be validated should be large.

• How to design CR
• 2 uncorrelated arguments for ABCD method, 
• orthogonal, 
• small signal contamination, 
• large statistics(loose cut), 
• high purity for one type of background.
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THE END


