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Motivation
Higgs boson discovery @ M=125.6 GeV, JPC=0++, ΓSM=4.15 MeV

Caola and Melkinov approachDirect measurement

Limited by experimental 
resolution of the calorimeters

(∼ 1 GeV)

Use ZZ events away from the
ressonance peak

∼ 15% of σH⟶4l comes 
from the off peak region

At the resonance peak



Problem setting

Total cross section:



Main contributions

Signal

Background

Dominant

Interference



VBF (7%) ttH + VH (5%)

Other production modes

Supressed at high massConstrained

Neglected in the off-
shell analysis

Discriminant



Detection channels

On-shell: Only off-shell analysis:

Off-shell:



4l channel - signature

• Four well-identified and isolated leptons

• Originating from the same vertex (to supress backgrounds)

•

•

•



4l channel - analysis

Four leptons invariant mass:

Separate gluon-gluon and
quark-initiated processes 

in the off-shell region

Matrix Element Likelihood Analysis



4l channel

Observed
223 events

Expected
217.6±9.5 events
from SM processes





2l2ν channel - signature

• Pair of well-defined, isolated leptons of the same flavour (e+e-, μ+μ-)

• Large missing transverse energy

•

•

• Jets:



2l2ν channel – analysis

Transverse mass:





Fit the data

• Simultaneous unbinned maximum likelihood fit of signal+background
in both channels

4l channel

2l2ν channel

on-shell

off-shell
Separate VBF from

gluon fusion
production





Parâmetros livres:
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