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Introduction

A ( © 7 7 channel: secontiighest branching ratio, highest to a leptonic final state

Ve

A Suitable for measuring rare Higgs production modes and differential cross sections
A Fullp 0 &8 LHC Run 2 dataset
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ABSTRACT: Measurements of the fiducial inclusive and differential production cross sections o The cross section for Higgs boson production in association with leptonically decay-
of the Higgs boson in proton-proton collisions at /s = 13'TeV are performed using events o ing vector bosons in pp collisions at /5 = 13 TeV is measured using events where the
where the Higgs boson decays into a pair of W bosons that subsequently decay into a A Higgs boson decays into a pair of W bosons. Events in which at least one W boson
final state with an electron, a muon, and a pair of neutrinos. The analysis is based on w decays leptonically are considered in this analysis. The measurements are based on
data collected with the CMS detector at the LHC during 2016-2018, corresponding to an a data sample collected with the CMS detector at the LHC ata ;:enter—of—mass energy
oo integrated luminosity of 137 b, Production cross sections are measured as a function of of 13 TeV, corresponding to an mtgg:rated lummf)slty of 137 b . In gddmon to an in-
the transverse momentum of the Higgs boson and the associated jet multiplicity. The Higgs Clustwebmaszrement the pm“;,';’" cmm:11 §ect1[0ns are 'J]r;:i:;utred ‘Eh respect t<r>i the
. boson signal is extracted and simultaneously unfolded to correct for selection efficiency ;’f;:"w":]‘:“ ansverse momentum, according to a simp! femplate cross sections
0.02% and resolution effects using maximum-likelihood fits to the observed distributions in data. ework:

The integrated fiducial cross section is measured to be 86.5 + 9.5fb, consistent with the
Standard Model expectation of 82.5 + 4.2fh. No significant deviation from the Standard
Model expectations is observed in the differential measurements.
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Measurement of Higgs boson production
In associationwith a/\W ar-Z4o0son'in the
(1 @ v/ decay-channel
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Motivation

A The analysis targets the '00° & w  production mode, also known &QQQi { 601 & Q6 &€ Q

\\\\\

A Sensitive to the coupling structure of the Higgs boson to vector bosons
A Precision benchmark for the SM and probe for possible BSM effects

w0% ¢ Jb¢ ' () Y)Y Inclusive crossection
(asa signalstrengthmaodifier * fu

w 0% ¢ Jba(d Oc)Yb

4 final states

are considered: S 2 results

®'® o /b GO0 /b STX$Smplified Template

X&ection)

O'® 1 Jb(®OT) /b
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Main backgrounes

A Background contamination strongly depends on the considered final state, defined by different
number of leptons and jets

A Diboson production mechanisms such@sh®dr ¢f © and® dadirectlymeasured in data through
dedicated control regions

A Non promptleptonsalso estimated frontlata
A Applyinga transfer function tdooseleptonsi.e., not passing tighsolation and identification
criteria of theanalysis

A Jet misidentification primarily from leptonaecays of heavigadrons:
A ® QQinc Jehannel
A @ QQinotchannel
A Negligible it Jéhannel

A Other minor background@dl O a0 o o hw w & ) are estimated from MC simulation
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Analysis strategy inclusivexsec
©OY" ¢ ' 4

A Divided based on

¢+ A Divided byd | w
and{Qff 9 | presence or not of
v A WZ backaround : an OSSF lepton pair
q meas reg 'nuCRs | A WZ, Z backgrounds
ured | | measured in CR
q i
o —I ..................................................
|
| ,
ot : . . _
A Divided by | A D|V|d_ed in DF ad
A W2 back g SF Higgs decays
: measicr:egricr)lugRs | YA ZZbackground
q : - " CR
w- shared w/ WHSS | | - measured in C
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Signal extractiog inclusiveXsedq1l)

An MVA discriminant is fitted in the
SR, based on a BDT algorithm

a k(M < (ol
Serves as a proxy of the Higgs mass
(Gnmmimicsny, N
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