Probing ZZ diboson polarization with
ATLAS four-lepton events in ATLAS
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Motivation and Introduction

Motivation
Diboson polarization: a good probe for SM test and New 2 ", . EZ8eaanc T
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* Longitudinal-longitudinal (LL) version of VBS to test ™ -
Higgs mechanism of EWSB in SM* — i
* Polarized differential cross-sections sensitive to aTGC - ‘% B e I
and EFT operators in general? 0 S————— R TNTANRTNTOI . H
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decay angle in inclusive 41° decay angle of Z polarization pt of Z polarization*

pp—>4l differential cross-sections measured as a function + 751l decay angle:

of many observables with high precision in ATLAS3
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Kinematic observables behaving differently in ZZ(4l) 5 dcoso” =§(1+C°S O vz o )fL+§<1+C°S Ot 2y ) 5P >fR+zsm 9o
according to polarization states (TT, TL, LL), e.g. angular  Aiming to measure ZZ polarization based on angular
observables observables, and other observables if possible

Selection and Observables MVA method on LL significance

> Selection MVA method to extract, condense the differences of 3
* On-shell ZZ region with loose lepton selection polarization states and classify them
Lepton Selection Category X-section (fb) | Total PS yield | Ratio to Sum. (tot.) BOOSt DeCiS i O n Tree ( B D--) u Se d a n d a C h iEVi n g Ve ry n ice

Muon Dressed, pr > 5 GeV, |n| < 2.7 TT 24.00118 3335.3285 68.27% . .
Hlectron Dresed > T GeV, o < 2.7 R o e o performance after detailed tuning
Leptons At Teast 4 Teptons (¢, 1) TT+TL+LL | 35.158192 4885.7648 100% .. ]
Lepton flavor At least 2 Same-Flavor Oppositc—Sign (SFOS) lepton pairs O ptl m I ze d O bse rva b I eS a S I n p uts :
Lepton pr pr > 20/10 GeV for leading two leptons Category FV yield Ratio to Sum. (fid.
Lepton separation AR;; > 0.05 for any two leptons TT 1169.2565 68.62%

veto ;> 5 GeV for a pairs L 136.9: 25.64% . LAB . LAB LAB ZZREST ZZRSET *,ZZREST
é/n\ishell 77 region TTL4(4“> 18()(}6‘[?5\/f for ‘l[.lhil:(\lgsdruplct LL 937?69;2227 5.76;3‘;;’: pT,‘l-f’ y4£ ’ A(Ppai’rs' COSHl ’ COSHZ ’ COSHZ]. ’
On-shell Z lmi; —myz| < 10 GeV for both SFOS pairs in the quadruplet| TT+TL+4LL | 1703.8813 | 100%
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* LLcomponent appearing with a fraction of only “6%
* Kinematic differences suppressed with low LL fraction LL significance fit including only statistical uncertainty
> Observables R I e e [ e
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Signal efficiency BDT response BDT output

Z rest frame

ATLAS Working in progress ATLAS Working in progress
CorrelationMatrix(Sign%l) . Sﬁrinkgge0.0SMaxDepthG CorrelationMatrix(Background) : ghrlnkage0.0SMaxDepthG

Each observables compared, the definition being able to
enhance LL significance chosen. Most of the optimized
observables defined in ZZ rest frame

 BDT giving LL significance of 4.520, while the best result

of fit on individual observable yielding 2.95c
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