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I Higgs production at the LHC

production modes
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e Onlyonein 10'° events will be a Higgs boson



| Higgs diboson decays

H—WW*— 2021

eExcellent mass resolution: vy and ZZ*  elarge cross section: WW*
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I H— vy conF-2015-060

13 TeV sample

event selection with 8 TeViso (purple) and 13 TeViso (blue)
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I H— 7YY Vertex Identification

€py

m,., calculation: precise knowledge of the
position of the diphoton production
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Efficiency to select a diphoton vertex within 0.3 mm
of the production vertex

o vertex selection inclusive efficiency: 87%

MVA
o >~ p% of vertex tracks
oY prof vertex tracks

o diphoton balancing with vertex
tracks

o trajectory from calo
segmentation



I H— Y7 stb modelling
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signal shape: MC Gauss+CB
background shape: MC exp (2"
order polynomial)

o background model bias: s+b fit to bkg
only sample — signal events from fit: Nsp
main systematic uncertainties:

o photon energy resolution

o bkg modelling uncertainty: 8%
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H— //* — 4/ conF-2015-059
eRUN1S/B: 1.7 eRUN2S/B 2.2

Two same-flavour opposite-sign lepton pairs

ol =e,pu

oe(w) pr(Er)>7(6) GeV,|n|<2.47 (2.7)

o Leading three leptons: pr > 20, 15, 10 GeV

050 <myz; <106 GeV, 12-50 < mzo < 115 GeV

o FSR v correction, Z mass constraint: 15% improvement on reso-
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| H— ZZ7* — 40 conr2015059

main background: non-resonant ZZ* (irreducible)
O simulation shape prediction
O normalisation checked in my, sidebands

smaller (reducible) backgrounds: Z+jets, tt
O measured from control regions

main systematic uncertainties: lepton efficiency (5.6%), luminosity (5%)
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I cross sections: vy and ZZ*

eFiducial o extracted for yy and ZZ*

eMeasurements extrapolated to total o and combined

Fiducial selection: designed to closely replicate the analysis selection at particle level
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ACB.Lin:
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channel — C.Lint

Ns: # of observed signal
events

A: kinematic and
geometric acceptance in
the fiducial region

C: detector correction
factor (reco, trigger and id
efficiences, reco
resolution)
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| cross sections: combination
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o ATLAS-CONF-2015-069

o maximise the product of individual likelihoods L7107 = L4~y X Lag X [, G(0k; 0, 1)
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o compatibility 13 TeV measurement / SM
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| H— WwW* — evpuw

e 8 TeV results just submitted!
(Phys. Rev. D 92, 012006 (2015))

1leand 1 pwith oposite charge

omyge > 10 GeV

o plead- £ > 27 GeV psublead- £ > 15 GeV
o 3signal regions: Njge = 0,1, > 2

o dominant background: WW for Njet = 0
o top-quark background: Njer > 2
omixture: Njgg = 1
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I H— WW* — evuv

o fiducial differential distributions
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I H(— v7y) + MET conr-2016-011

Two theory models:

heavy scalar — H + pair of DM candidates

into a pair of DM candidates

massive vector mediator emits H and decays H

o same selection as v~ analysis
o divide events into categories:
increase sensitivity to two signal models

category EMISS[GeV] p#”rd [Gev]  pi7[GeV]
High 7S, high p77 > 100 >100
High £S5, low p7 7 >100 o <100

Intermediate High E’r'”'“ >50 <100  >40

Rest >15

signal model: MC double sided CB
bkg model: same as vy analysis

> T T T T
& 7E ATLAS Preliminary —e— Data E
P V5=13TeV, 321" —— Signal + total bkg
§ S High ™™ Highp!” - Mon-resonant bkg +
[ -~ Non-resonant bkg
i _t
3 4
2 +
1 !
il T - T
710 20 730 740 50 760




I H(— ) + MET conr-2016-011

o heavy scalar production model: 29.6 fb (my = 270 GeV) 95% CL upper limit on
a(pp — hxx) x BR(h — ~v)
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| hh— bbyy conr2016:004
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e resonant and non-resonant processes event selection
e destructive interference: low o

o same as run-1 (except performance)

e bb large BR, v+ good resolution o _
o~y similar to v~y analysis

$ 240 excessinrun-1 orequire 2 b-jets, 95 GeV < m,p < 135 GeV
fit in O-tag region obtain continum bkg shape o events passing selection: 2-tag
process O-tag 2-tag . . . .
ST oha  LBH0m o events passing selection but no b-jets: O-tag
SM single Higgs 1.8+1.5 0.14 £ 0.05
SM di-Higgs < 0.001 002740006
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] conclusions

first 13 TeV results of H - vy and H — ZZ* — 4¢
e results consistent with SM
e |imited statisticsin 2015

fpo]

H— WW*8 TeV Cwp LR e
e fiducial o just submitted! N
limits for 13 TeV searches: Tt
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e hh — bbvy~y o

looking forward to 2016 collisions!
e properties measurement
e differential cross sections



