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Introduction

~& 4th July 2012 - the discovery of a new particle
-~ ATLAS and CMS today:

~& ~2.5x larger data set
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~& reduced experimental uncertainties
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~& new exclusive analyses - event categories
targeting specific production modes

~~ WW channel: 10"

& large branching ratio

& clear signature 1080 100 120 140 160 180 200
My, [GeV]

~& but no mass peak
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CMS Experiment at LHC, CERN

Data recorded: Thu Apr 19 09:14:14 2012 CES
Run/Event: 191721/ 76089774

Lumi section: 111

Orbit/Crossing: 28960009 / 815
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nggs to \;\’ \:\’ %[V[V CMS CMS-PAS-HIG-13-003

VBF: CMS-PAS-HIG-12-04:

~» exactly two opposite sign 1so. leptons (e,p) and large MET o
~& cuts on mll, pT(ll), Z-peak veto, b-jet veto, Z/y* rejection § Soogng; " r“
using MVA 600\ DF, 0} @xﬁ\

~& split in categories: N M@f\h:— 5 ]
~& jet multiphaity: 05, 1j, 2 Rl N
~& separated in same (SF) and opposite (DF) flavour . -
~& challenging backgrounds: % f% ] \m\ﬂ*mwmw

~& data-driven methods for reducible bkg: tt/tW, W4jets, o
Z—ll, Z—1tt |
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& WZ/ZZ’ V+Y* from MC E 500:_; ﬁ|a1lt§5 — 31\,.17;285 GeV FCMS Preliminarz_:
5 [mw T oot Let8 st ]
. . oz ]
~~ WW fit to data in sidebands S 400l N suosys —
~& analysis categories: oo g

- (), 15 DF category: 2D shape analysis 20

100

- ()j, 1j SF category: mH dependent cuts on A¢p(ll),
pT(max), pT(Imin), mll, mT

~» VBF category: 2 or 3 jets (2 jets with pT > 30 GeV), no
jets in the gap IAn(j))1>3.5 and mj;>500 GeV
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nggs to WW %[V[V CMS

M, =125 GeV

CMS preliminary L = 19.5 fb™' (8TeV)
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poor mass resolution|
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additional SM Higgs-like boson
excluded in the mass range

128 - 600 GeV at 95% CL.




Higgs to WW Spin CMS

CMS-PAS-HIG-13-003

& test spin-2 resonance which couples to WW through

minimal couplings (100% gg production)
, spin-2: 100% gg
& WW final state can’t be fully reconstructed but use

other spin-sensitive variables: CMS Preliminary s =7 TeV, L= 4.9 1" (s < 8 TeV, L = 19.5 f
~~ Ap(l), Mll, mT
- DF only, all jet bins

~& build a maximum likelihood fit like in the standard :
analysis but for both models - SM and spin-2 model 800F
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~& use test statistic q to quantify the consistency of data to  *" L
the two models 400p- !
2" (125 GeV) q = —2 ln(LZ:un/ LO+) 200~ e —
CMS preliminary L = 19.5 fo™' (8TeV) - i w . LLL'D_‘_‘J_, |
%OI - I-2|0 I-10 | (I) | lrL“—‘IJ(SI I -22x0|n(;_llll_3
M, = 125 GeV c
CMS preliminary L = 19.5 fb™' (8TeV)
- exclusion of the
spin-2 hypothesis
at 86% CL
in favour of SM




VH, Higgs to

|

|

~& same event preselection as 0/1 jet analysis plus:

~& two central jets with pT > 30 GeV and Inl<2.5,

A$pLjj) < 165°, 65<m(jj) <105 GeV

- 30% VH, 60% ggH and 10% VBF at 125 GeV

-~ mH dependent cuts on AR(ll), mll, mT

- 95% CL on o/osw at 125 GeV: 5.0(4.2) obs(exp)

- look for 3 1solated leptons (e,}l) and large

trans. miss. energy

~& two categories according to the presence

of an OSSF pair or not

~& shape based approach based on AR(1+1-)

-+ 95% CL on o/osm at 125 GeV: 3.3(3.0)
obs(exp)
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Run 214680, Event 271333760
17 Nov 2012 07:42:05 CET

g / H—>WW-—-evpv + 2 jets
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Higgs to WW—=/loly ATLAS

http://arxiv.org/abs/1307.1427

“*single e, p triggers
~®lepton pt > 25, 15 GeV
®jet pt > 25 GeV, 30 GeV for In > 2
-wrel. MET > 25 GeV B = { 72
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~» gglF category(0y+1j): Higgs spin-0 and

collinear leptons

| V-A decays =

~» DPhill < 1.8, Ptll > 30 GeV, Mll < 50 GeV
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Higgs to WW—lvly ATLAS

http://arxiv.org/abs/1307.1427

~& VBF category(2+)):

Events / 10 GeV

Data - Bkg.

~& require b-veto and two
forward jets

-+ AYjj > 2.8, Mjj > 500 GeV

split in ee, pp, ep and pe
Ojet, 1jets and >=2jets
channels
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Higgs to WW—=/loly ATLAS

m high mass search:

~& based on the previous analysis but:

~ lepton pT > 40 GeV
~  only DE all jet bins
>
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Higgs to WW Spin ATLAS
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Summary

-+ a Higgs boson seen beyond any doubts 1n all
three bosonic channels

~& evidence in the WW channel hitp://arxiv.org/abs/1307.1427
~& looks more and more like a SM Higgs boson 7145 o) Total uncertainty
: s : m, = 125.5 GeV o(sys) + 15 0n
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higher or lower mass v=1.552% 2018 . B
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Higgs to WW—/lvly CMS
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Higgs to WW—/lvly CMS

signal strength, CMS preliminary, L = 24.4 fb™ CMS-PAS-HIG-13-003
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Events /0.5
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Higgs to WW ATLAS
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