
Motivation

●First  measurement in this final state at 13 TeV

●Improve uncertainty with respect to Run1

●Access to BSM measurements, a test of Lepton 

Universality in W boson decays

Method

Many particular final products:

● 2 b-jets (displaced vertex of jet)

● 1 light lepton (muon or electron)

● 2 neutrinos

● 1 hadronicaly decaying tau lepton

A typical event selection:

●select events with ID algorithms for all the final state objects

●the main background is from the misidentified taus in 

lepton+jets final state

Estimation of the background with misidentified taus:

● misidentified candidates per the physical process of origin

● shape fit to tau-independent parameters: the transverse 

mass between lepton-MET, kinematics of jets

● Profile Likelihood Ratio fit to binned distributions taken from 

the simulation templates and data-driven QCD

The cancellation of systematic uncertainties in the 

ratio between only the top quark channels.
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Results

●Measurements of the production cross section and partial 

width of the decay at 13 TeV

●Improved uncertainty with respect to Run1

●Developmenet of the Lepton Universality test

Lepton Universality in W boson decays

● The best measurement up to date is from LEP2

● 2.5 sigma deviation from the unity

● 2% of relative uncertainty

● Performed in virtual WW final state

● Similar deviations in B physics

The systematic uncertainties in MC study of the 

double ration with 140 fb^-1 luminosity.

We can extract the ratio between W boson 

branching fractions in top quark pair decay.

Feasibility study for Run2

● MC study of the event selection

● The uncertainties do cancel out

● But the result is statistically limited

● About 3% of overall uncertainty with full Run2 dataset

● The possibilities to improve the event selection are studied

Method

● Double ratio with Drell-Yan to constrain tau ID uncertainty

● A tight tau selection for pure selections of top quark pair and DY 

● The rest of the selection requirements are the same
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