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Motivation

< (Gauge invariance as guiding principle of
gauge sector in Standard Model (SM)
< No guiding principle in Higgs sector
» especially true for
Yukawa coupling
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Dataset & Search channels
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nggs Production and Decay (SM)
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H— 7 T sub-channels & 71D
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Classification

"+ % VBF
- » 2 forward jets w/ large rapidity gap

< % Boosted

classification

sensitivity (high S/N or better m+ ¢ resolutionz

» [nhot VBF] high pt T T system

s e W/ ZhEl Z2let
" » [not VBF nor boosted] hadronic W/Z

‘0

o’ ]Jet
» [nhot VBF, boosted, nor W/Z+H] 1 jet

<+ Ojet
» [not VBF, boosted, nor W/Z+H] O jet



Mass reconstruction & Background
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95% CL Limit on oloSM
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H— 1t T Combined Result
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No significant excess over SM BG observed
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W/Z+H(—bb)
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O lepton 1 lepton 2 lepton
- Ermiss > 120 GeV - Ermiss 5 25 GeV - Ermiss < 60 GeV
- ptmiss > 30 GeV -mt™V > 40 GeV - 83 <mi <99 GeV

‘0

» 2 b-tagged jets < b-tag key ingredient

» pt>4b, and 20 GeV

b-tag efficiency data/MC

<+ Look for mob peak
< dijet mass crucial

<+ Classification for better sensitivity N f
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Background & Fitting

O lepton major BG
- Z+jet

- t-tar

- diboson

- W+jet

1 lepton major BG
- t-thar

- W+jet

- QCD multijet

- diboson

2 lepton major BG
- Z+]et

- t-tbar

- diboson

Reliable estimate of BG crucial

<+ Fitting Mob distribution in 26 signal and
regions to get the yield

» shape template from MC
@ Shape also adjusted within systematics

» normalization of t-tba

~ W/Z+b/c are floated

» single top, diboson, W/Z+light constrained by
theory within systematics

QCD multijet estimated separately from data

115



Fitting
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Weighted events after subtraction
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After fitting
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< No significant excess of H—bb
<+ Clear peak of W/Z + Z(—bb)
» mass resolution under control
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W/Z+/(—bb) Result
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and potential to
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W/Z+H(—bb) Result
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ttH(—bb

< Important window to access Yt
“ W—=lv + W—>qq’ is considered ., ??

» One lepton, >4jets, 6T
Ermiss > 20-30 GeV T,

» Nine categories used -'
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(o xBR)/(oxBR)sm < 13.1 (10.5 expected)
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Conclusions

< Exciting time is coming to fully examine
the Higgs sector by experiment

» Direct verification of existence of
Yukawa coupling I1s important

@ =070 iniH=>n T
© =025 in W/Z+H(—bb)
@ ttH(—bb) search is also ongoing




