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Multi-lepton anomaliesmotivates existence of new states decaying to
ww [seeBruca St f taR]2 Q4

In addition resonant hints at 150 GeV and 95 GeN [ andft channels
No dedicated resonanBSM searches fd J© 51 © ¢3¢ with full
luminosity and scanning down to 95 GeV

CMS and ATLAS analysessdri "HIH{ J© | © 75 with full
luminosity 135j] 4 available

We recast CMS and ATLAS SM Higgs analyses to
searchfor new scalars
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CATEGORY:
O jet¢ ggHC DFOS

A pair of differentflavour

opposite signDFOS) leptons g
Addition ofmissing energy

Jet vetocategory

Exclusion oDrellYan background g
Refining tospin-0 candidates
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Experimental analysis
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HEP tools:
b MadGraph5 aMC@NLO
['H Pythia8 (showering)

Checks over Sidamples:

ATLAS fulsimulation VSMG5 fastsimulation

['H Delphes3 (detector) 080 [
Limitations of fast simulation - B ATLAS: SM simulaton
Compared our SMimulation to | L | e S mon v e
the ATLAS one 0201
To correct for differences: = o015/ § ]
smearing and shifts = ol -

Correctedfor efficiency (energy ; 1

dependence) — F :

Corrected foNNLO effect in 0,00+t % oo mg
production cross section m [GeV]
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ATLAS CMS

ATLAS scalefiVl theory prediction by 1.21 CMS uses a combined fit to signal and
Strong anticorrelations among the different  background to account for systematic
background signals (including the SM Higgs) uncertainties

Mis-Id background is leasbrrelatedand [bre-fit background (including SM signal)
the total uncertainty matches total one when including new physics

b a-i ancertainty chosen as the total

experimental systematic uncertainty

Theory uncertainty (systematic): Theory uncertainty (systematic):
7%uncertainty on the SM Higgsignal /%uncertainty on the SM Higgsignal

Systematics uncertainties correlations included
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BSM signal fit with a mass of 95 Ge)\
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Cross section
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Global S|gn|f|cance

Aa 2yfteée 0SSt 245
Considering the existing >
hints for a scalar at 95 Ge
l.e. removing the look
elsewhere effect
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Hints for new scalars decaying p 57 bosons

We recasted CMS and ATLAS searches of-aca@lr decaying t® w to
search for new resonances

Hints for new physic resonance # 5 decays (compatible with existing
one around 95 GeV and 150 GeV

Possible solution?

(among other models currently under development) 0 7+
; . 1 V2
No signal of a resonance decayingZol- - 10
Real scalar triplet withl- V2

Neutral componentO doesnot couple tod=L
at tree level (only mixing with SM Higgs boson)
Enhancement of ther boson masgCDF ) !
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covariance matrix

Sta.tiSti Cal an alyses V. (statistic and systematic)

: . : ata theor ata theor
A Significance computed via.atest x° = [N;**" — N;*] [Nf = N

BSM signal SM signal
CMS rdit the background and Sidignal: we can

therefore either float this contribution or take the
nominal values of the paper
N?:heory — PBKG (N_Sl\/l 4+ NBKG)

1 1

2

theor /
N weory N%-SM + NZBKG

PHHLHTTHT T "HCHT 7

~
L L4

O "Hj

| | olpp— H—=WWW® — 0T~y
A BSM signal strengtiv.rt. SM pBsM = Top = h > WW* = (0]
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BSM signal strength @ 95 and 150

my = 95 GeV BERG 0 HBRG 0 HBSM XBsm X;ﬂ&ﬁt gtett X&m o

ATLAS 0.7 49.0 57.7 3.0 57.7 3.0

CMS pra2 < 20GeV 1.01 0.0 5.5 5.5 0.0 6.8 1.2
CMS pr2 > 20 GeV 1.01 -3.5 6.2 9.0 - 9.1 -

Combined Fit 1.00 1.00 0.5 65.4 72.2 2.6 73.3 2.8
mu =150GeV | pps™ | ppie | HBsM Xbsv | Xewmo | o™ XSm o

ATLAS 0.1 54.5 57.7 1.8 57.7 1.8

CMS pr2 < 20GeV 0.97 0.6 1.5 5.5 2.0 6.8 2.3

CMS pr2 > 20 GeV 0.99 0.2 8.0 9.0 1.0 9.1 1.0

Combined Fit 1.01 0.99 0.1 67.2 72.2 2.2 73.3 2.5

TABLE 1. Fit results for the two cases my = 95GeV and my = 150 GeV, motivated by the existing hints for new scalars at
the LHC. Note that the sizable value of pugsy in the CMS pr > 20 GeV category for the 95 GeV case is due to the very small

efficiency.
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Simulation efficiency
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