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ATLAS NOTE
ATLAS-CONF-2014-061
October 7, 2014 ~/L_
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Evidence for Higgs boson Yukawa couplings in the H — 77 decay mode

EVIdenCG fOI’ SM H|ggS boson in the with the ATLAS detector

H — TT deCay mOde v 77”772;,,/7 - The ATLAS Collaboration
Vec_tor-Boson- % \, . H
[Ldt=45fb" atVs=7TeV Fusion Sv

[Ldt =20.3 fb™ atVs = 8TeV Abstract

. Results of a search for H — 17 decays are presented, based on the full set of proton-
ATLAS_CON F_201 4_061 GG-Fusion t.h 4 e--——- H proton collision data recorded by the ATLAS experiment at the LHC during 2011 and 2012,
The data correspond to integrated luminosities of 4.5 fb™" and 20.3 fb™! at centre-of-mass
g 00000 energies of 45 = 7 TeV and 45 = 8 TeV respectively. All combinations of leptonic
H H H H (r — ¢vv with £ = ¢, u) and hadronic (r — hadrons v) tau decays are considered. An
M Ultlvarlate analySIS USIng BDTS excess of events over the expected backsround from other Standard Model processes is
found with an observed (expected) significance of 4.5 (3.3) standard deviations. This excess
provides evidence for the direct coupling of the recently discovered Higgs boson with mass
mp=125 Ge¥ to fermions. The measured signal strength, normalised to the Standard Model
expectation, of g = 1.42 is consistent with the predicted Yukawa coupling strength in
the Standard Model.
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Analysis strategy

More details can be found in yesterday's talk by Jessica link

_ Preselection
; Different background compositions —* suppression cuts

laplep /o5 lephad <.’ \ "‘.'.‘?_'_‘_‘_'-"C §

———r 3 v “had

=

 * 2isolated OS leptons |* one isolated lepton- elu .+ one medium rhad
; * rejection of events with zhad ;| * one medium rhad candidate with OS I| « one tight thad candidate with OS
| * 30 GeV< vis.m7z<100 GeV (DF) « mT<70 GeV « veto events with leptons

« Ad(IN<2.5 * rejection of events with b-tagged « MET>20 GeV

*« MET >20 GeV (DF) jets (>30 GEV) - 08<AR(rhad I ,rhad2)<2.4

* pT(11)+pT(12)>35 GeV

* rejection of events with b-tagged
jets (>25 GeV)

¢ 0.l <xtaul,xtau2<|

* coll mrr>mZ-25 GeV

« An(rhadl,rhad2)<I.5

VBF selection Boosted selection
|« at least two jets pT(j1)>50 GeV  * failing VBF
I &pT(j2)>30 GeV | « pT(H)>100 GeV
* An(jl,j2)>3.0 « at least one jet with pT>40 GeV
« visible mass >40 GeV (leplep)
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Final discriminant (8TeV)
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https://indico.desy.de/getFile.py/access?contribId=83&sessionId=4&resId=0&materialId=slides&confId=9821

Analysis strategy

-E 4 J__I T T T T T T T T T T T | T T T T I T T T T I__
o] 10 f —e— Data §
; B \:l Background (u=1.4) ]
< B DS Background (u=0) ]
(O] 3 _|
Lﬁ 10 E [ PRESESTIRRNE
E H(125)>1t (u=1) E
10°E E
10E H=1t -
= ATLAS Preliminary ]
L (s=8TeV,203f6" |7 ; ]
15 \s=7TeV, 451" ' =
{t il 1 1 1 | il I 1 1 | 1 1 L I | 1 1 il 1 [ 1 ! Il | L I:

4 3 2 1 0 1
log ; 0(S / B)

Excess seen in signal like BDT bins

ATLAS Tt news

UNI

FREIBURG



In(1+S/B) w. Events / 10 GeV

weighted (Data-Bkg.)

Results

Combined signal strength p =1.42

+0.27
-0.26

(stat)g5s

Observed (expected) significance 4.5 (3.5) o

Evidence for Higgs boson coupling to fermions

Mass compatibility with 125 GeV
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Cut-based approach shows consistency u =1 .37+_8j%
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Search for neutral Higgs bosons in the MSSM
fLdt=19.5-20.3 fb"' atVs =8TeV

CERN-PH-EP-2014-210

Supersymmetric extension of SM

Two Higgs doublets

2 CP-even h/H
1 CP-odd A
2 charged H*"

2 additional parameters wrt SM at tree level

m_ and tanp (ratio of vacuum exp. values)

Higgs boson coupling to down-type fermions
enhanced

Higgs boson production through gluon fusion or
b-quark associated

Lorenz Hauswald's talk yesterday link

PueLisHeD For SISSA By £) SPRINGER

Search for neutral Higgs bosons of the minimal
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supersymmetric standard model in pp collisions at
/s = 8 TeV with the ATLAS detector

Npr =i

The ATLAS collaboration

F-mail: atlas.publicationa@cern.ch

ABSTRACT: A search for the neutral Higes
metric Standard Model (MSSM) is repe

bosons predicted by the hMinimal Supersym-

The analysis is performed on data from

- of BTeV collected with the ATLAS

action of a scalar particle

interpreted in the MSSM parameter space for warious benchmark scenarios.
Kevworps: Hadron-Hadron Scattering

ArX1v EPRInNT: 14006064

h/H/A
- - _»_ -
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CATLAS, 158 TeV, jL dt=203 1"
h/H/A_n'ePTlep —e— Data 2012
[ tag category m,=150, tanf=20
L Z-1t 1

B t&singletop Low mass tag

I Multijet N .

ﬁ gligérjncertainty E ExaCﬂy one b-tagged Jet
] Ap(e,p) >2

: Scos Ap(I,MET) > -0.2

Tp < 100 GeV

p,” +p'+MET <125 GeV

Branching ratio 6%

One isolated electron (p. #>15GeV ) and 250(-

muon (p_*> 10GeV) with opposite charge
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Results

BURG
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SSM Zl N T T < .: ATLAS-CONF-2013-066

July 13, 2013 ~7_ 7
had had

Search for high-mass ditau resonance

A search for high-mass ditau resonances decaying in the fully hadronic

J' Ldt =195 fb-1 at '\/S =8TeV final state in pp collisions at 3 = 8 TeV with the ATLAS detector

ATLAS-CONF-2013-066 The ATLAS Collaboration

Sequential Standard Model (SSM) contains heavy

neutral gauge boson Z' with SM fermion couplings Abstract

This note presents a search for high-mass ditau resonances decaying in the fully hadronic

final state using proton-proton collisions at /s = 8 TéV produced by the Large Hadron Col-

> - T 1 1 lider. The data were recorded with the ATLAS detector and correspond to an integrated
- 2 Ioose tau Ieptons (pT > 50 GeV) Wlth OppOSIte luminosity of 19.5 fb~!. No statistically significant excess above the Standard Model expec-
tation is observed; 95% credibility upper limits are set on the cross section times branching
fraction of /' resonances decaying into ™t~ pairs as a function of the resonance mass. As

T a result, /7 bosons of the Sequential Standard Model with masses less than 1.90 TeV are
charge (Agp(t1,12) > 2.7 & P oag > 150GeV & no e/p) T e :
Non-multijet bkg from MC ) T T T LR B B —_ I T T T T T T

T q0*L ATLAS Preliminary * Data 2012 2 e N E ted limit
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Cut based analysis
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MSSM h/H/A — TT
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