Measurement of the W-boson
helicities in top decays at CMS/LHC
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The LHC purpose i
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pp physics at the LHC corresponds
to conditions around here
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HI physics at the LHC corresponds
to conditions around here

Particle Data Group, LBNL, © 2000. Supported by DOE and NSF
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TOP : W helicities from ttbar events %

Motivation:

The measurement 1s sensitive to the Wtb vertex structure;
new physics from anomalous Wtb couplings
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Phys. Lett. B 762 (2016) 512 Eur. Phys. J. C 77 (2017) 264
Fo= 0.681 = 0.012 (stat) + 0.023 (syst), Fo = 0.709 + 0.019 (stat+syst),
F = 0.323 + 0.008 (stat) + 0.014 (syst), and F_= 0.299 + 0.015 (stat+syst), and
Fr=-0.004 + 0.005 (stat) + 0.014 (syst) Fr=

-0.008 + 0.014 (stat+syst)
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g TOP : W helicities from ttbar events

= (1= cost)F, + (L + cost)F, + Zoir, | 826"

F, = 0.68740.005, F, = 0.311+0.005, F; = 0.0017+0.0001 ¢ E_ase_d on cos(#”) — Strong
(Phys. Rev. D 81 (2010) 111503), mt = 172.8 1.3 GeV Iscriminant power
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Can we do better by changing the ‘sensitive variable” ? T
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e \We propose a different approach to
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extract the W-helicity oo ¥ o
O AdD(/, jet) e cos(f*) needs the reconstruction of the
O My top process (tt or single top)

e tt kinematic fit introduces a
dependency of top mass.
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g TOP : W helicities from ttbar events %Z
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Figure 1: Predicted distributions for the different helicity fractions versus cos6*(left) and
m g, (right). The distributions for the helicity fractions F, Fy, and F; are shown as dashed (blue),
dotted (pink), and dash-dotted (red) lines, respectively. The sum of the three contributions
according to the SM predictions is displayed as a solid line.
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W helicities TOPICS

® Measure the W helicities with different sensitive variable
cos(O*)

Ao (1 jefl)
M,

® Estimate basic backgrounds with data driven methods ( Wjets & QCD )

® [nvestigate methods to reconstruct the ttbar system

Why should I do it?

Get 1n touch with the real Particle Physics World

Analyze LHC data
Search for New Physics / Measure the Standard Model

Learn advanced analysis techniques & tools
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