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Outline

× Introduction to ATLAS

×Physics motivation

×Measurement of unfolded invariant mass of 4-leptons at 13 TeV

×Measurement of Zɔwith ZĄvvat 13TeV

×Summary
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CERN and LHC
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ATLAS detector and data taking

4

The analysis presented in this talk use the 36.1 fb-1.



Physics motivation
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×Search for the neutral TGC coupling which is forbidden in SM
×Sensitive to gluon induced process ; potential BSM hint in the quark-loop
× Important channel for constraint on Higgs property.  



Interesting topics:

×Behavior of full m(4l) spectrum.

×Measurement of ggĄ4l signal 
strength: K-factor w.r.t current LO/NLO 
simulation.

×Branching ratio of ZĄ4l 

×Measurement of off-shell Higgs 
production: indirect constraint on 
Higgs width 

×BSM searches in the higher energy 
region: anomalous neutral TGC (aTGC), 
.{a IƛƎƎǎ ŎƻǳǇƭƛƴƎ Χ

Measurement of unfolded m(4l) at 13 TeV
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Modelling of each process

×Quark induced 4l (qĄ4l) process
obƻƳƛƴŀƭΥ ƳƻŘŜƭƭŜŘ ōȅ άSherpa-2.2.2 + NNPDF3.0-NNLOέΣ ŀƴŘ ǊŜǿŜƛƎƘǘŜŘ ǿƛǘƘ virtual 

NLO EW effects as function of m(4l).

o/Ǌƻǎǎ ŎƘŜŎƪŜŘ ǿƛǘƘ Υ άPowheg-Box v2 (NLO) + CT10 t5Cέ ƛƴǘŜǊŦŀŎŜŘ ǿƛǘƘPythia 8, 
correction to higher-order precision (NNLO QCD and NLO EW)

×Gluon induced 4l (gĄ4l) process
o Off-Higgs region three components: ggĄH*Ą4l, continuum ggĄ4l, interference 

term.

obƻƳƛƴŀƭΥ ƳƻŘŜƭƭŜŘ ōȅ άSherpa-2.2.2 + NNPDF3.0-NNLOέΣ ŀƴŘ ǊŜǿŜƛƎƘǘŜŘ ǘƻ ǘƘŜ b[h 
QCD precision as function of m(4l) ; An additional 1.2 factor is further applied to 
account for potential NNLO/NLO effects. 

o Cross checked ǿƛǘƘ Υ άa/Ca ό[hύ Ҍ /¢мл t5Cέ interfaced withPythia 8, correction to 
NNLO QCD precision 
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Analysis strategy
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Object selection

Electron Muon

Loose working point
ET > 7 GeV and |́| < 2.47
|z0ϊ ǎƛƴ|̒ < 0.5 mm

Loose working point
pT > 5 GeV and | |́ < 2.7
[ pT > 15 GeV if calorimeter-tagged ]
|z0ϊ ǎƛƴ|̒ < 0.5 mm, |d 0| < 1 mm

Eventlevel selections

Quadruplet Selection: 
Å SFOS lepton pairs with smallest and second-smallest |m(ll)-mZ| as 

primary and secondary lepton pair; 
Å pT > 20/15/10 GeV for leading three leptons; Mass window for 2l pairs.

J/̞ veto; Lepton isolation;Lepton transverse impact parameter; 4-lepton 
vertex fit

Reco-level SR selections

× Quite pure 4-lepton signal events
o On-shell Higgs signal S/B ~ 1:2
o < 5% contamination (non-ZZ) in 

the m4l>180 GeV region

× Major backgrounds: 
o Fake background Ą Zjets, ttbar
o 4 prompt leptons Ą VVV, ttV

× Fiducial phase space definition is 
close to the reco-level SR selections 
at particle level.

Matrix-element discriminant



Unfolded inclusive m(4l)
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Reco-level distribution in SR Differential cross section in Fid region


