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Introduction

Introduction

@ Standard Model of Particle Physics’

last missing piece

@ Announcement of discovery of a
compatible particle 4th July 2012

e >50 CL.in H— v,
H—ZZ — 4/ and H - WW

@ Still no 50 evidence in the direct

fermionic coupling where H — 77 is

a key channel

o CMS obtained a 3.20 C.L. with

full Run | data
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Topology of the process

@ Branching ratio of H — 77 ~ 6.7% g 1 3
@ Good Signal/Background ratio but ‘Eﬁw f
fair Mass Resolution @
2
o Less BR than H — bb but much 10
easier detection
10° 900120 140 160 180 200
@ Production modes: M, [GeV]
g q q q w/z
q
ahp---- H -—- H .
q \\
g q q q H
ggF ~ 87% VBF ~ 7% VH ~ 5%
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Experiment

— T T T T T
ATLAS Online Luminosity
= 2010 pp Vs = 7 TeV' HCP dataset

— 2011 pp N5 =7 TeV
— 2012 pp \/s = 8 TeV

ICHEP dataset

Delivered Luminosity [fb ]
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Structure of ATLAS detector at CERN Month in Year

Data collected until LS1
o Total integral luminosity measured in 2012
=20.3fb~1 (+4.6fb~1 in 2011)
o Data-taken efficiency for 2012 was 93.1%
o Data good quality for 2012 was 95.5%
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Analysis of H — 77
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Analysis of H — 77

Background models
Final states (tau decays) o Z — 77 (Irreducible)
o H— 7(— lep)T(— lep) o Z— Il (I=pe)
o H — 7(— lep)r(— had) o Wrjets
o H — 7(— had)r(— had) o Top events
@ Di-boson
o Fake leptons )

Analysis categories

o VBF (at least two jets) Signal models H125
@ Boosted (non VBF with e VBF
high pT) o ggF
e VH
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MVA Analysis

@ MultiVariate Analysis

@ Uses info from different dynamical %0.25}4_‘ e
variables to discriminate signal from s L ATLAS ]
background @ 0.2F Work in Progress  |-- Signal H125 | 7

@ Trained on MC model and applied on data 0.15F + - ]
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Discrimination power of two input variables Normalized shape of BDT output for MC
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Background modelling: Z — 77

"‘E 0.16F ety 1-‘1.\1,“‘1 Pres‘se\ection—:
S F b
> 0.14F —$— Z-»tt Embedded
£ E 2 ZosuiAlpgen MG ]
£ 012 Se ;;E::s :fen E
< r [ % 4 1 @ Main irreducible background in analysis
0.1 8 JLdt=13,ﬂM‘ —
E {5 =8TeV ] i
0.08- ¢ 8 ATLAS Preliminary ] @ Obtained from data Z/4* — pu, where the
0.06F . 4 muon tracks and associated calorimeter cells
£ ' g 1 are replaced by MC simulated taus.
0.04F . B
F L] ]
oozt A E @ Advantages of embedding are a much better
Eemensan 1 d delli f h i MET, and pileup;
Dissseeges e T R o modelling o adror_nc dec_ays, , and pileup;
MMC mass m,. [GeV] since they are obtained directly from data

Invariant mass m,, in TjepThad channel

Z =TT
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Background modelling: Z — /l(e, 1) and tt

ZIl background, controlled in Z peak region Top Background, controlled in b-tagged region
S F ‘ ‘ (el S 220F ‘ ‘ ) =
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Background modelling: Other backgrounds

- ERRARRALNRERAR S L ns Lena LA Re N LRI LER s e e
Py ee + ey + it Preselection g paa

~ 2500-ATLAS Preliminary — 20x H(125) -1
w

< Bl 2o

o] Wl Zeeun

LE Il -single-top

o Top events: t, tt (leplep, lephad) o

B X I Fake leptons

o Di-boson: WW ,WZ,Z2Z 7. v
(leplep, lephad)

o W-jets (lephad)

o Fakes: QCD events -
misreconstructed as leptons .
(hadhad) % 0.102030.40.50.60.70809 1

Xy

Visible fraction of tau decay after cut in E** in

H — Tlep Tlep
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Results Lep Lep
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BDT Score after the complete cutflow for VBF
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Results: Combined H — 77
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Excess at 4.10 of significance
Expected for H125: 3.2¢0
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Results: Significance

p=1.4%3% at 4.10 of significance
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Likelihood contours showing compatibility with SM
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Summary and Future Prospects

o ATLAS Results: p = 14799 at 4.10 (3.20 expected)
o CMS Results: = 0.78 + 0.27 at 3.20 (3.70 expected)

@ First solid evidences of the coupling of Higgs boson to fermions
@ Results compatible with SM

@ Paper with revisited analysis of Full 7+8TeV Data will be published soon

@ For Run Il, a better S/B ratio are expected, Higgs XS will be 3 times higher
than Run |

@ Next aim is to reach 50 and start the studies on CP/Spin
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