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Introduction SM Higgs Sector $0r 4t

»  Search for H* - W*Z and H** — W*W# produced via the Vector Boson Fusion mechanism in fully leptonic final states,
v and £vlv, respectively

»  Full LHC Run 2 data with an integrated luminosity of 140 fb~! Extended Triplets l
»  Results interpreted in the Georgi-Machacek (GM) Model XO* €+ X++
»  Set 95% confidence level (CL) upper limits on the model-dependent parameter in a wide mass range x=| — X+* 0 X+

Georgi-Machacek Model!!l

Extension of SM Higgs sector with both real and complex triplets (€, x)
»  The EWSB is realized by three scalar fields

»  Minimal triplet extension with custodial symmetry preserved
>  Different multiplets under SU(2): quintuplet (H,), triplet (H,), two singlets (h, H)

HsPlane Benchmark is considered, assuming m,; > m;

»  BR(H*— W*Z) = 1 and BR(H** »> W*W#*) =1

»  Vector Boson Fusion production m.m m,, E
h, H!

»  Model dependent parameters: MIXING ANGLE a MIXING ANGLE 6,

my, (degenerate state mass), sin 6y (fraction of triplet contribution to VEV)
»  Signal samples generated with MadGraph for the WZ and same-sign WW (ssWW)

2v/2v
sin Oy = 202y vy + 8vs = v° & (246 GeV)?
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Previous Studies at ATLAS!2:3] Combination Strategies

g vl aTLAS + Daa 1
Search for H* — W*Z I F oot Lo Orthogonality
. 0 verrgarscey % »  The WZ-QCD CR in ssWW analysis dropped due to overlap
»  Artificial Neural Network (ANN) for b IV VBE W 575 Gy Fakelnon-promp
VBF Signal selections _ a \\’:zl:-:c;i;:\lcn e ”"”\""Z:‘Vsn System atics Correl ation
»  Dedicated WZ-QCD Control Region e, gt , T .
.o NN »  Conservative approach always followed
Search for H=* —» W=W= >  Combination still dominated by statistics

»  Signal extraction was performed via
a 2D fit (mjj, mry) ;

pQCD order harmonization
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. N B %W%WW% »  Two signal samples generated at different pQCD
MOdel dependent eXCll].SlOn 11m1ts Oz o7 o5 o 57T o5 o3 > Both Samples Scaled to NNLO by QCD K—faCtOI‘S
ANN score
» More sensitive by the ssWW in lower mass range »  Normalization factors uncertainties added
» Combining analyses aims to achieve better constraints
Combination signal extraction fit
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3 Post-fit my, and mry distributions
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