
  

Measurements of differential cross sections and spin asymmetry in tZq

David Walter, on behalf of the CMS Collaboration

tZq – Electroweak production
● Complementary to ttZ
● Polarized top quark

Rare couplings
● Not spoiled with QCD effects

→ High discovery potential!

t-Z coupling WWZ coupling

Event selection
● 3 isolated leptons (e/μ)

▶ OSSF pair: |m(ll) - mZ| < 15 GeV
● ≥ 2 jets, including |η| < 5
● ≥ 1 b-tagged jet

Main backgrounds
● ttZ, WZ, ZZ, Zγ
● Nonprompt leptons

▶ Data driven estimation via fake rates

Binned Maximum likelihood based unfolding
● One single multidimensional fit
● Signal region binned in 

observable at detector level 
and tZq score

● Including control regions

Isolate signal
● Multiclass NN
● 23 Variables with good 

separation power

Full event reconstruction
● Analytic top quark reconstruction → Neutrino pZ

● Identification of jet j’ from spectator quark q’ 
▶ Non b-tagged jet with highest pT
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Top quark spin asymmetry
● Deviation from SM prediction can hint to anomalous couplings

Spin information preserved in 
lepton from top quark decay

Lepton prefers to travel alongside 
the top quark spin

Spin asymmetry measured in optimized basis

Fit re parameterized as 

In agreement with SM prediction!

9 Observables
● pT(Z)
● pT(ltop)
● Δϕ(l,l)
● m(3l)
● pT(top)
● m(top,Z)
● pT(j’) 
● |η(j’)| 
● cos(θ*pol)

Directly account for
● Bin to bin migration
● Background subtraction
● Systematic uncertainties
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http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/TOP-20-010/
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