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Search of a higher mass scalar resonance that decays into two W bosons to investigate possible extension of Standard Model.

Search performed at CMS Experiment with proton proton collision at Vs = 13 TeV recorded during Run Il corresponding to an integrated luminosity of 138 fb™ .

Model independent limit on the signal cross section and Two Higgs Doublet (THDM) [1]l model and Minimal Supersymmetric Standard Model (MSSM) [2] [3] interpretation pursued.

Focus on di-leptonic final state, either same flavour final state or different flavour final state.

Signal Fit model

Discriminating variable is the reconstructed resonance mass obtained from the output

Two production mechanism probed: ggF and VBF, with VBF especially relevant at the £~ DNN
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e Mass range between 115 GeV and 5000 GeV
e Mass samples generated with POWHEG v2 with the decay into two W bosons 0| "
modeled with JHUGEN 0| - : |

o Samples generated with SM width but reweighted to different width hypotheses “ - N 1
with Matrix Element Likelihood Analysis, using the relative width with respect to | |
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° Lonsidered the nterierence between 99>, HIgh Mass Cahdidate anca hon m, notag ee same flavour m., vbf pp same flavour  m.. ggF ey different flavour
resonant WW The three nodes of each final state is part of the fit.
B k d Interference taken into account in the fit with a common pdf, SBI, that contains signal,
QcC QI‘O un background and the relative interference, with r as a signal strength:
Most relevant backgrounds are: o S(r—+/r)+SBIr+ B(1—+/7)
g - g > q Different f, . considered: ggF only, VBF only, f, .. SM and floating f, ...
> , w THDM implemented considering the lighter boson mass as 125 GeV and m,, a. B as free
g 1 ) Y v - parameters — 2D phase space of cos(B - a) and tanf at fixed m,, .
|14 1% . . .
1o T o o MSSM baseline scenario with M, %,
ttbar ggWW qqWWqq
e DY dominant in same flavour category, estimated from MC. ReSUltS
o Indifferent flavour, due to Z — 11 — leptons chain, DY estimated with an embedding Maximum likelihood fit of data in all channels is performed with background hypothesis
technique. only and signal+background model.

e ttbar is arelevant background and single top in minor fraction both estimated from MC,

_ | Broad excess between 500 GeV and 900 GeV In the SM fVBF case and fVBF = 1.
o WW, Vy', VZ,VVV and SM Higgs processes are also estimated from MC,
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e Non-prompt leptons are estimated using a data driven technique. 10E CMS -« Observed - 10 CMS ~ Observed 3
Preliminary ----Expected Preliminary ----Expected
[ 68% expected [ 68% expected
1 [195% expected 3 1 [195% expected E

—Exp. for SM-like Higgs: — Exp. for SM-like Higgs:

Analysis Strategy

—_
<
|
—_
<

Scenario: SMf, 3 Scenario: f,; =1 E

95% CL limit on 6(H—>WW<—s2I2v) [pb]
95% CL limit on 6(H—>WW—2I2v) [pb]

Preselection 107 Ch
two 1solated leptons with a third lepton excluded and requirements on the di-lepton p.. and mass, ol 10
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DY and ttbar are estimated through a Normalization Factor in their respective control %L M2 S | THDM Type-ll |
Regions. 10§
The selection in the Same Flavour aims to further reduce DY background.
e DY estimated in the m_ window and ttbar estimated in b-jets enriched regions.
Additional cuts used for signal hypotheses m,, 2 1000 GeV.
18
e Highly boosted W — highly displaced leptons in ¢ and back to back in the longitudinal } !
plane along z. 200 400 600 0T R0 1000 1500
m, [GeV] my, [GeV]
W W Exclusion limit for MSSM Exclusion limit for THDM
< B . . . 125 3 . _ _
scenario considering M, Type-II selecting cos(f -a) = 0.1
Further selection is obtained using a DNN to classify the Signal Region: OUth Ok
e ggF events, VBF events and untagged Di-leptonic final state high mass H — W\ search is public [4] .
e Trained with di-jet variables and transverse mass of the di-lepton system and MET. Improved results with respect to the 2016 Analysis only [5] .
Semi-leptonic final state and combination are on-going. Read the paper here !
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