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1: CMS Detector

References 

This Signal Component is extracted by m4ℓ distribution

Fiducial Signal Shape (Pres )          “Non-resonant” Signal Shape(Pnonres)

- Double Sided Crystal Ball One or more leptons not directly          

- yield proportional to σfid from H decay (e.g. WH, ZH,  ttH)

- efficiencies (ε) from simulation         Landau distribution

“Non-Fiducial” Signal shape:         shape constrained from simulation       

- Same as fiducial shape       yield +/- 10 times SM (uniform)

- fraction of fiducial signal (fnonfid)        prior

- fraction depends on model

qqZZ, ggZZ shape and yield from MC

Z+X shape and yield from control regions in data

An important property to measure of the discovered Higgs boson 

[1-2] is its (differential) fiducial cross section

• To minimize model dependence, we perform the measurement in   

fiducial space close to experimental acceptance

• Important test of SM prediction and BSM effects

 The fiducial volume definition is chosen to closely match the 

reconstruction level selection, defined using lepton at hard 

scattering level  

 Datasets, triggers and event selections follows the legacy H→4ℓ 

analysis [3]

 Performed inclusive and differential measurement  fiducial cross sections 

and several ratios using H → 4ℓ decay and compared  to different   

theoretical  predictions

• Estimated model dependence using wide range of models

 No significant  deviations are observed in current dataset
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2: Motivation

3: Datasets and Event Selections

4: Fiducial Volume Definition

 Born level leptons are used 

 Neutrino and photons radiated from lepton are not included in gen      

level isolation

6: Systematic Uncertainties   

 Model  dependence of the measurement is estimated by repeating the  

measurement using efficiencies and non- fiducial ratios from a range of 

different models of production, decay and spin-parity.

→ In the inclusive measurement, model dependence < 7% 

→ For differential measurement , in particular jet related observables 

can be up to 25% for a particular bin

We quote the full model dependence without  any experimental      

constraints separate systematic effect

7:Inclusive results 

9: Conclusion 

Model dependence    

8: Differential results 
Differential observable pT(H),Y(H)

• Sensitive to gluon fusion production mechanism and PDFs of colliding  

proton

Differential observable N(jets), pT(leading jet), y(H)-y(jet)

• Sensitive to theoretical modeling of hard quark radiation and relative   

contribution of different Higgs Boson production mechanism

 Simultaneous fit for the H → 4ℓ and Z → 4ℓ signals and the       

measurement of the ratio of the H → 4ℓ and Z → 4ℓ cross section to    

cancel  part of systematics

• S channel and t/u channel of qqZZ are treated independently

• Interference is accounted as systematic

Model 

dependence  

Detector response matrix

maps no. of events in 
fiducial bin ј to reco. bin і Parameter of interest

5: Analysis Strategy 
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