Measurement of the W-boson
helicities in top decays at CMS/LHC
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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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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
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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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Figure 1: Predicted distributions for the different helicity fractions versus cos6*(left) and
m g, (right). The distributions for the helicity fractions F, Fi, 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

H avaAuon xpnoiuotroici Ta dedouéva ouykpouoewv ota 13 TeV 1Tou GUAAEXBNKav OTo
Run-Il ( 2016-2017-2018).

H avaAuon €xel yivel ye Ta Legacy data.
@¢éNoupe va Tnv eTavaAapoupe pe Ta Ultra-Legacy data (TeAIKN eTeCepyaaoia ).

@éuarta yia Master Thesis:

1) AvakaTtaokeur TnG cos@* kal uérpnon Twv W helicities yia pia xpovia

2) Még£Bodol ekTipnong Tou uttoaBpou 1nG QCD kar yétpnon Twv W helicities yia pia
Xpovia pe xpnon g My,

3) MEeAETN HOVTEAWY TTAPAPETPOTTOINONG OAMATOC & UTTORABPOU Kal pETpnon Twv W
helicities yia pia xpovia pe xprion tng My,

NMpoatraiToUpeva:
C++, Python, ROOT & BaoikéC yVWOEIC O€ 2TOIXEIWON 2wuaTidla

Ti 0a pabeig:
AvaAuon 6edopévwy Tou CMS/LHC & 2T1aTIOTIKEC TEXVIKEG TTOU £QapuolovTal OTIG
METPAOEIC AKPIBEIAC IDIOTATWY TWV OTOIXEIWOWYV 2ZWHATIOIWY
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