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Overview

• X → ZZ(*) → 4l, 12.9 fb-1, CMS-PAS-HIG-16-033

• Builds on SM Higgs analysis

• H(125) width measurements

• High-mass resonance search

• X → ZZ →l l qq, 12.9 fb-1, CMS-PAS-HIG-16-034

• Merged and resolved jet selections

• High mass resonance search

• X → WW → 2l 2ν, 2.3 fb-1, CMS-PAS-HIG-16-023

• More diboson resonance searches tomorrow

• Search for new resonances decaying into W, Z 
and H bosons at CMS - Alberto Zuchetta

• Searches for High Mass BSM Scalars in Zɣ and 
ɣɣ Final States - Kyungwook Nam
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H → ZZ* → 4l
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• e (μ) pT > 7 (5) GeV, 
|η| < 2.5 (2.4)

• Leading 2 leptons: pT 
> 20, 10 GeV

• FSR Recovery

• Irreducible 
background from 
simulation: SM ZZ

• Reducible 
background: 
secondary or fake 
leptons from jets

• Rate measured in 
control regions
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H → ZZ* → 4l
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H → ZZ* → 4l
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• Kinematic discriminants in 118-130 GeV
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H(125) Width Constraints
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< 1600 GeV4l105 GeV < m
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< 140 GeV4l105 GeV < m

• In SM, ΓH = 4.1 MeV

• Measure ΓH through likelihood fit to m4l including interference 

• Fit using SM off-shell cross section prediction up to 1600 GeV: ΓH < 41 MeV

• Assumes SM cross sections and no SM particles in loops

• Fit on-shell only: ΓH < 3.9 GeV  (no assumptions about BSM particles)
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H(125) Width Constraints
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Additional Resonance Search

• 130 GeV < mX < 3000 GeV

• Relaxed electron selection allowed for mX > 300 GeV

• VBF fraction floating (left) or production mode fixed to all-VBF (right)
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X → ZZ → l l qq
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• CMS-PAS-HIG-16-034, 12.9 fb-1

• Z → qq Selection:

• 2 resolved jets, anti-kT with R = 0.4

• Merged jet,  anti-kT with R = 0. 8, pruned mass mJ from 40 to 180 GeV
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Event Selection
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Untagged
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B-Tagged
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VBF-Tagged
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X → ZZ → l l qq Results
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X → WW → 2l2ν

• Search for Spin 0 Resonance

• 200 GeV < mX < 1000 GeV

• 1 e, 1 μ with pT > 20 GeV

• Additional leptons rejected

• Reject WW → 2τ2ν: mT > 60 GeV

• Reject leptonic top: no b-jets

• VBF: 2 jets with pT > 30 GeV, 
|Δη| > 3.5, mjj > 500 GeV

• Estimate background normalizations 
from control regions with inverted cuts

• Extract final signal and background 
yields from fit to mT in  0-jet, 1-jet, VBF 
categories

15
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0 Jets
VBF
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X → WW → 2l 2ν Results

• Limits set for several signal width hypotheses
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Conclusions

• Techniques used to discover and measure the SM Higgs have direct 
applications to searches for high-mass neutral BSM particles

• No new diboson resonances found (yet!)
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Extras

19



S. Zenz - High Mass Scalar to Diboson DIS17 WG3 - 4 April 2017

CMS-PAS-HIG-16-033
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CMS-PAS-HIG-034
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CMS-PAS-HIG-034
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Updated SM ZZ
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