POLYTECHNIQUE

Laboratoire

The Standard Model (SM) has
weaknesses

« extended Higgs sector
Theories beyond the SM * supersymmertry
(BSM) try to strengthen it

« warped extra dimension

New resonances are predicted

_GOIDEN CHANNEL: 77541

« Great S/B ratio for the SM Higgs boson
* High efficiency and good

P(Mreco Dllg;?g —

search for heavy scalar resonances in

the 4-lepton final state at 13 TeV
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Analysis strategy

Geliang Liu, on behalf of the CMS Collaboration (geliang.liu@cern.ch)
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Use the Run 2 dataset from the CMS

detector, with £ =138 fb~1

Two production mechanisms:

« gluon fusion and vector boson fusion
Three parameters: My, I'y, fver

Model independent search ! W7

Signal modeling
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Trigger selection:
single/double/triple-lepton

Event selection:
4 leptons with ID and ISO

2 7 boson candidates
1 ZZ candidate

Analytical lineshape P(MY;"|My,Iy) =| | Signal efficiency
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Background modeling
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Results ,, quameterlzedl

— Statistical methods -
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« Extended unbinned
ikelihood fit

o Systematic uncertainties
As nuisance parameters

« Upper limits of the cross section
of pp » X —» ZZ as a function of

My, I'x, fvpr
— Narrow width assumption

approach
as signals
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« QObserved results mostly within the +1 standard deviation band.

« Excess at around 138 GeV: local 3.02 o; global 1.85 ¢
\ Competitive with the ATLAS results |

Conclusion

 Phases from kinematics

 Up and down

e (Get smeared and o

 No additional

Interference modeling
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«  Amplitudes from the

Inferferencing processes
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Categorization:
ggF, VBF

categories

based on the

VBF Jets and

VBF

l)Zjet

" Various width
assumptions

3 final state: 4y, 4e, 2e2u

Matrix Element
Likelihood
Approach

(MELA): provide
kinematic

discriminants:

DII;;{T'lg' DVBF

2jet

Scan not just My but

also I'y /My.

[y /My from O to 30%

ggF production
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flattened as the E '

width iIncreases.

excess observed.
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Based on 138 fb~! data collected by the CMS detector, searches for scalar resonances decaying to four leptons
presented. No significant excess is observed, and upper limits on the cross section are computed within a large phase space.
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