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Introduction

This talk will cover the latest ATLAS
Higgs result

I Focus on the results from 2017

I Focus on SM Higgs
I Split between the bosonic decay and

fermionic decay
I Bosonic decay will focus on

H ! ZZ , H ! �� and H ! Z�
I The first two mentioned channels

are confirmed in Run2.

I Fermionic decay will focus on
H ! µµ, H ! bb

I These channels are not observed
in individual channels.

H !WW , H ! ⌧⌧ are in back-up

Higgs production modes

1



Introduction

A lot of data have been collected in Run2 at 13 TeV

I Higgs cross
section increases
significantly
with

p
S

p
S �H

7TeV 18.9pb
8TeV 24.1pb
13TeV 62.6pb

Many more Higgs particles to analyze!

Collected data at ATLAS
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H ! ZZ/��



H ! ZZ⇤ !4l arXiv:1708.02810

Selection:

I At least four leptons

I Two same-flavour opposite-sign (SFOS)

lepton pairs,

I (4µ, 2e2µ,2µ2e, 4e)
I Requirement of the invariant mass m4l :

115 GeV < m4l < 130GeV

Number of events:

Result

The inclusive fiducial �H is measured to 3.62+0.53
�0.50(stat)

+0.25
�0.20(sys)fb

The Standard Model prediction of 2.91± 0.13fb
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https://arxiv.org/abs/1708.02810


H ! ZZ⇤ !4l arXiv:1708.02810

�H measured for H ! ZZ⇤ !4l

Fiducial �H vs. the Njets .

Needs to be tested with more
data and more accurate QCD
calculations
(More plots in backup)
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https://arxiv.org/abs/1708.02810


H ! ZZ⇤ !4l ATLAS-CONF-2017-043

Signal strength
� ⇥ B

(� ⇥ B)SM
= 1.28+0.18

�0.17(stat)
+0.08
�0.06(exp)

+0.08
�0.06(th)

I Definition of V and F
I Bosons: V = W = Z
I Fermions F = t = b =

c = ⌧ = µ = g
I Assumed no undetected or invisible Higgs

boson decays
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-043/


H ! �� ATLAS-CONF-2017-045

Selection

I Two isolated photons with
ET

m��
>0.35 and

ET

m��
>0.25

I
m�� =

p
2E1E2(1� cos↵) is fitted

between 105 GeV and 160 GeV

I Signal e�ciency is 42%

Signal strengths measured for the di↵erent production processes:

�VBF ⇥ B vs �ggH ⇥ B 7

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-045/


H ! ��, H ! ZZ⇤ !4l ATLAS-CONF-2017-046

mH is measured in combination of H ! ��, H ! ZZ⇤ !4l (36fb1)

I Comparison with the
combined mH compared
to the LHC run1 result.

I The main uncertainties
are LAr calibrations and
energy loss estimate in
materials

Main uncertainties on combined mass:

8
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-046/


H ! ��, H ! ZZ⇤ !4l ATLAS-CONF-2017-047

�H is measured in combination of H ! ��, H ! ZZ⇤ !4l with 36fb1

Measured �H

�H = 57.0+6.0
�5.9(stat)

+4.0
�3.0(sys)pb

SM prediction: �H = 55.6+2.4
�3.4pb

The  framework:
The framework parameterizes H interactions
as multiplicative coe�cients to cross sections
and partial widths

�(i ! H ! f ) = 2
i �

SM
i

2
f �

SM
f

2
H�

SM
H
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-047/


H ! Z� arXiv:1708.00212

I Require two same-flavour opposite-charge leptons (SFOS) to form
a Z boson candidate and at least one photon candidate

VBFenriched
   

µµ low pTt
! ! !

Split into 6 categories:

I VBF-enriched

I High relative PT

I ee high pTt

I ee low pTt

I µµ high pTt

I µµ low pTt

Where pTt = (2|pZx p�y � p�x Zp
Z
y |)/P

Z�
T
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H ! Z� arXiv:1708.00212

VBFenriched
µµ low pTt

Most sensitive categories

Result:

The observed(expected) upper limit on � · B is 6.6(5.2) times the SM
prediction at 95% CL
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https://arxiv.org/pdf/1708.00212.pdf
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H ! µµ PhysRevLett.119.051802

Main selection:

I 2 opposite sign muons

I EMISS
T < 80GeV

I Veto b-jets

Split in 8 sub-categories

I The VBF categories require events with
at least two jets

I Rest split wrt to Pµ
T and ⌘µ

With ATLAS data from Run1+2 the observed(Expected) upper limit
on � ⇥ B is 2.8(2.9) at 95%CL
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https://journals.aps.org/prl/pdf/10.1103/PhysRevLett.119.051802


H ! bb arXiv:1708.03299

Analysis targeting ZH ! ⌫⌫bb, WH ! l⌫bb and ZH ! llbb

I The analysis is done by splitting into number of lepton and exactly
2 b-tagged jets.

I 8 subcategories for signal region, and
6 CR

Discriminating variable for 1
lepton case
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https://arxiv.org/abs/1708.03299


H ! bb arXiv:1708.03299

Analysis targeting ZH ! ⌫⌫bb, WH ! l⌫bb and ZH ! llbb

Best fit

Run1+run2 results: µ = 0.90± 0.18(stat.)+0.21
�0.19(syst.).

Observed(expected) significance: 3.6�(4.0�)

Evidence for bottom Yukawa coupling!
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https://arxiv.org/abs/1708.03299
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Conclusion

At ATLAS Higgs property measurements are performed by ATLAS atp
s = 7TeV,

p
s = 8TeV and

p
s = 13TeV

.
Run 2 data allows a precise testing of the Higgs properties.

I Several decay channels are considered especially involving bosons
I So far all couplings and di↵erential distributions regarding the Higgs

particle have been consistent with the standard model, but the
statistical uncertainties precludes definite conclusions.

I Mass measurement also updated

I There are found evidence for bottom Yukawa coupling
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H ! ⌧⌧ JHEP04(2015)117

Selection and categories:

https://link.springer.com/article/10.1007/JHEP04(2015)117


H ! ⌧⌧ JHEP04(2015)117

Number of events:

Fitted µ values

Combined mass for ⌧lep⌧lep,⌧lep⌧had
and ⌧had⌧had
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https://link.springer.com/article/10.1007/JHEP04(2015)117


H ! WW ! ⌫l⌫l ATLAS-CONF-2016-112

Measurements of the Higgs boson production cross section via Vector
Boson Fusion (VBF) and associated (WH) production

VBF:

WH

http://cds.cern.ch/record/2231811/files/ATLAS-CONF-2016-112.pdf


H ! WW ! ⌫l⌫l ATLAS-CONF-2016-112

VBF WH

Result
µVBF = 1.7+1.1

0.9

µWH = 3.2+4.4
4.2
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http://cds.cern.ch/record/2231811/files/ATLAS-CONF-2016-112.pdf


H ! bb ATLAS-CONF-2014-011.pdf

Search for the Standard Model Higgs boson produced in association

with top quarks and decaying into bb� in pp collisions at
p
s = 8TeV

Basic selection
I ttbar selection
I Require additional b-jet
I Split the analyses according to the number of jets
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http://cds.cern.ch/record/1670532/files/ATLAS-CONF-2014-011.pdf


H ! ZZ⇤ !4l arXiv:1708.02810
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https://arxiv.org/abs/1708.02810


H ! ZZ⇤ !4l arXiv:1708.02810
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H ! ZZ⇤ !4l arXiv:1708.02810
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H ! ZZ⇤ !4l arXiv:1708.02810
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H ! ZZ⇤ !4l arXiv:1708.02810
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