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Higgs physics in ATLAS: Introduction

Despite SM being extremely successful,
e Renormalisability
e Mass of particles

Mechanism of spontaneous electroweak symmetry breaking

Presence of Higgs Boson

Before the start of LHC
Direct searches at LEP and Tevatron
- m,;>114.4 GeV @ 95%CL

Global fit of all available electroweak data
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Higgs physics in ATLAS: Introduction - Higgs production at LHC
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Higgs physics in ATLAS: Introduction - Higgs production and decays at LHC
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ggF 19.3
VBF 1.6
WH 0.7
ZH 0.4
tt(bb)H 0.3
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Higgs physics in ATLAS: Introduction — Higgs search channels
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Higgs physics in ATLAS: Introduction LHC

Collisions at LHC

Proton-Proton 2835 bunch/beam
Protons/bunch 10"

Beam energy 7 TeV (7x10'2 eV)
Luminosity 10** cm? s

Bunch Crossing rate 40 MHz
Proton Collisions = 107 - 10°Hz
Parton

(quark, gluon)

Selection of 1 in
10,000,000,000,000

Particle
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Higgs physics in ATLAS: Detector Requirements

CATLAS

1 EXPERIMENT
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pile-up

Additional interactions
per bunch crossing
apart from the primary
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Higgs physics in ATLAS: The Detector

25m
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| " LAr hadronic end-cap and
forward calorimeters
Pixel detector

LAr electromagnetic calorimeters

Tile calorimeters

Toroid magnets

Muon chambers Solenoid magnet | Transition radiation tracker

Semiconductor tracker
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Higgs physics in ATLAS: Detector Performance

Excellent ATLAS performance in harsh conditions

95% of recorded events (90% of delivered events) available for analysis
e 457 fb-1 @ Vs=7TeV(2011)

¢ 20.3fb-1 @ Vs =8 TeV (2012)

N
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Standard candles are used to calibrate the detector
9x10® Z> utu, 6x100 J/Y2> i
6.6x10% Z>e*e, 0.3x10° J/P—>e*e, 0.2x10° Z>I*ly
used for detector calibration
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Higgs physics in ATLAS: Muon Reconstruction

ATLAS-CONF-2013-088
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Higgs physics in ATLAS: Electron-Photon Reconstruction ATLAS-CONF-2014-032

ATLAS-CONF-2012-123
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Higgs physics in ATLAS: Search for the SM Higgs boson

Channels studied in the context of SM Higgs Boson search:

» Bosonic Decays:
H>Zzz(*)>4l
H=>yy

H-=> WW(*) = Iviv
H=>2Zy

» Fermionic Decays:
H - tt (VBF, boosted)
VH-> Vbb, ttH 2ttbb
H = uu

» Sensitive mostly to high masses:
H—>27Z 2 llqq

H—>2Z - llvv

H>WW 2 lvqq

9/1/2014 13
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Higgs physics in ATLAS: H->2ZZ(*)> 4l - Early days

» Four Isolated leptons
» Narrow resonance on top of small background
Background Composition: ZZ(*) - Z+jets, ttbar

First data were used to:

*Estimate lepton reco/id efficiencies
*Define methods to control the reducible
backgrounds
*Estimate the efficiency of the selection criteria
*Investigate high sensitivity regions
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Higgs physics in ATLAS: H=>2Z(*)=>4l - Mid days Phys.Lett. B710 (2012) 383-402
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Higgs physics in ATLAS: The discovery Phys. Lett. B 716 (2012) 1-29
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Higgs physics in ATLAS: H> zZ(*) > 4i arXiv:1408.5191
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Higgs physics in ATLAS: H> zZ(*) > 4i
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Higgs physics in ATLAS: H> 2Z(*) > 4i
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Higgs physics in ATLAS: H=2 yy arXiv:1408.7084

» Two isolated photons Further Categorization Diphoton selection
» Narrow resonance on top of for production modes _ v

a continuous background HHH leptonic
Background Composition:

\
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Irreducible yy continuum(~77%) I
Reducible y-jet(~20%), jet-jet(~3%) VH dilepton

(ZH — (¢H)
Trigger (eff >99%): — Onj_lepton
Diphoton 35-25 GeV (WH — twi)
Selection (eff 30-40%): I
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Higgs physics in ATLAS: arXiv:1406.3827, arXiv:1408.7084
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Higgs physics in ATLAS: H=2 yy
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Higgs physics in ATLAS: H= WW = lviv ATLAS-CONF-2013-030

> Two isolated leptons + Missing E;

» Full reconstruction not possible
but excellent rate

Background Composition:

WW, ttbar, Drell-Yan, W+jets

Trigger: Asin H>ZZ->4l

Selection: 2 OS isolated leptons p;> 25,15 GeV
Large missing E; (>20 GeV) criteria on Ad,, my, py
Categorization: Number of jets — lepton flavour —m,
Discriminant: m;
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Higgs physics in ATLAS: H=> WW 2 Iviv ATLAS-CONF-2013-030
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Higgs physics in ATLAS: H=> WW 2 |vlv

A]LAS Run 214680, Event 271333760

EXPERIMENT

17 Nov 2012 07:42:05 CET




Higgs physics in ATLAS: H=2> Z(ll) y

» Two isolated leptons + photon

» Narrow resonance on top of
a continuous background
Background Composition:

Z+y, Z+jets

Selection:

Well reconstructed Z candidates (+10 GeV from the
Z pole) accompanied by a photon (E; > 15 GeV)

9/1/2014

Events/GeV

(H—=Zy)

SM

95% CL limit on o(H—Zy)/c

Phys. Lett. B 732 (2014) 8-27
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Higgs physics in ATLAS: VH-> Vbb

» 2b-jets+1lorlvorvv

» Broad peak (0=10%)
Background Composition:
W+jets, Z+jets, top, diboson

Trigger:

Single lepton, di-lepton, missing E;
Selection:

leptons (p;>25 GeV) 0, 1 or 2

and E;™'ss requirement accordingly
Isolation

Two jets b-tagged, p> 45,20 GeV
Categorization:

According to V decay, # of jets, p;’

Analysis results on VZ(Z=>bb)

1,,=0.9%0.2

Signal strength
1 =0.2+0.5(stat) £ 0.4(syst)
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VH(bb), 8 TeV [
n=086 E_

VH, 2 leptons Ll=-0-31:§ 1.2 L )

Comb. VH(bb) s
h=02,

08
VH, 0 lepton n=05+0.8

______________________________ oo
VH, 1 lepton w=0.171+0.8

i
i
i
L

(5=7TeV [Ldt=471b"

(§=8TeV [Ldt=2031b" Signal strength

—y
=%

_I | TTTT ‘ TTTT | TTTT | TTTT | TTTT | TTTT ‘ TTTT | TTTT T

[ ATLAS Preliminary ]
- VH(bb) fs=8TeV det =203 —
— Observed (CLs) _ 4 ]
_____ Expected (CLs) ys=7TeV Ldt= 4.7 fb ]

IRERE
[ Jt2c

[ —
(= B\

[o)]
IIi|IiI|III|III|iII|II

|

95% C.L. limit on o/cy,,

IllllliIIII|IIII|IIII|IIII|IIIIiiIII|IIII|I_
01 0 115 120 125 130 135 140 145 150

my [GeV]

|
I
| .
S S B - B

[

u]

27



Higgs physics in ATLAS: ttH-> ttbb

> 4 b-jets + lvlvor lv

» Broad peak (0=10%)
Background Composition:
Mainly ttbar

Trigger:

Single lepton

Selection:

1 or 2 leptons p;>25(15) GeV
Isolation

>=2 jets b-tagged, p> 25 GeV
Categorization:

According to

# of jets, # b-tagged jets
Some are SR, other CR
Discriminant 3-layer NN

9/1/2014

Events / 0.1

Data / Pred

ATLAS-CONF-2014-011

r ATLAS Preliminary
[ [Ldt=2031b" 15-8Tev

100/~ Single lepton
L >6j,24b
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—&— Data
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/////////jjz%/ i 7
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L . L s B B S B
L tot. _|

stat. (tot) (stat)
Dilepton |— T N— 29+23 (14) |
Lepton+jets [— [rmml@—fm—] 1.3+16 (0.8)
Combination — o ——— 1.7 +1.4 (07) 7

1 I 1 | 1 I 1 1 | 1 1 1 | 1 1 1 | 1
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best fit u=c/ Seu

for mH=‘I25 GeV

28



Higgs physics in ATLAS: H2> tt ATLAS-CONF-2013-108

» Two isolated taus, two jets
» Full reconstruction not possible

Background Com pOSItIOh. gaooog_t;mﬂr;m Ié're;elelctic: L AI.TLlASI F'r:alin;inalry_g % :ee+e_|_[+_:_m'\,-'BF ! ATLASlF'reliminary:
. . = [frat=203m" {5=8Tev 1 dqopgL)Lat=203m" fE=8Tev topquarkCR ]
Z>1r, 2211, WHjets, top, diboson 270005 4 Data 3 : 4 Data ;
F6000E —— 50 % H(125)>mr [ — 50 H(128) r ]
H . - 7 3 800 Bz 7
Trigger: 5000F B otrers 3 i = Z> wim
i i- - I Muttijet 3 600 +single-top
Single lepton, di-lepton, tau-had Yl oot 3 _
Selection: 400}
p=>15 GeV, p;*>10 GeV -
BDT tau, p;">20 GeV (eff 55-60%) :
ET ..>20 —40 GeV, p/*> 30 GeV 1 15 0= 1 2 =
Categorization (BDT for each): AN(ThagTrao) b-jet multiplicity
T decay (Il,Ih,hh) _ N N
jet config (VBF, Boosted) g ﬁdtfgu”:f I I Tt;’;:‘;ﬁr s
Z>T1t 1-embedded Z2> up E fs=8TeV Z-ICR ;?:::{125;.-, B ‘; fE=8TeV Z— T CR ;in_f::{m:'_’ ™
L
Bl Zoeens | W I Others .
Bl Fizngletop [ Fake 1 E
WWWaZEZ ; #5355 Uncert.

I Fake Lepton
# Uncert.

1
BOT score BODT score
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ATLAS-CONF-2013-108

Higgs physics in ATLAS: H2> tt

ATLAS Prelim. |—ostatistica) Total uncertainty > R E
_ — o(syst. incl. theory) O 70 ATLAS Preliminary ® Data 3
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Signal strength (u)
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L
Higgs physics in ATLAS: H2 tt

QEATI.AS
EXPERIMENT
http://atles.ch

Run: 204153
Event: 35369265
2012-05-30 20:31:28 CESY




Higgs physics in ATLAS: H=2 upu

» Two isolated muons

» Narrow resonance on top of DY
Background Composition:

Mainly DY

Trigger:

Single muon 24 GeV

Di-muon 13-13, 18-8 GeV
Selection:

2 isolated muons p;>25 (15) GeV
Categorization:

pTHH’ nu’ VBF

BR(H->pp)<1.5x103 @ 95% CL

9/1/2014

Events / 2 GeV/

S

95% CL limit on u

arXiv:1406.7663
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Higgs physics in ATLAS: Higgs Mass

Several Improvements:

e analyses

* muon momentum scale (uncert)
e electron — photon energy scale
(improved calibration and uncert)
arXiv:1407.5063

2 0.02_\ L L L BN L B LI B B B E B B
[} F 3
@ 0.015F Unconverted photons =
< F —¢— Data 3
0.01 = Calibration uncertainty =
0.005F | =
T iV EE S 0
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_ Co Lo b v e b e b by
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o 0.02 e e
[ E 3
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< - —4— Data .
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NS, et I E
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-0.0 Covoo by by b b bow s by v w oo by aa 1yy 0]
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arXiv:1406.3827
CEJ % 1005 E T T T T T T ] :.
£ 1.004F ggLAs s ®Z-pp =
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aF TR v Iy - E
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1E —t—
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10 10°
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Resolution: yy: ~1.7 GeV, 4l: 1.6-2.2 GeV

33



Higgs physics in ATLAS: Higgs Mass arXiv:1406.3827

< 7_\ I T T 71T ‘ T T 71T | T T ‘ LI LB I T T 1T | L L I T 1T T ‘ T T 71T ] g: 47|| LI | T T TT | LI ‘ L T T 1T L ‘ L | T T TT | LI IL
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Higgs physics in ATLAS: Higgs Signal strength ATLAS-CONF-2014-00,Phys. Lett. B 726 (2013),88-119

ATLAS Prelim. |—o(stat) Total uncertainty To be updated soon...
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Higgs physics in ATLAS: Higgs Couplings ATLAS-CONF-2014-0089, Phys. Lett. B 734 (2014),406

ATLAS Prelim. ""’((iﬁtgz,c_ Total uncertainty To be updated soon...
_ GC\theory
my = 125.5 GeV s(theory) + 16 + 26
+0.7 \ : : :
-05 -\ +0.5 +0.4
Hoy 0| A Hysr =1.47%3 (stat) %4 (syst)
Mygravn _ 1 2+0.8 -02 - ggF+ttH
u - 706
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H— ZZ* — 4 4.10 evidence for VBF production
Hygr.vh 0 6+2.4
“ggFthtH N "T-0.9
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u o " ATLAS Preliminary 1s=7 TeV, [Ldt=4 56"
T -=18_" ~ 2011-2012 15=8 TeV, [L di=20.3 fo' ]
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“gantH 1.2 tH-bb (8 TeV) [— ———— | R = 1.8 57 oy
iy e ttH combined {— — e — 13 406
Combined Bl e : . : o R 16 47 e
+0.4 : \ B i : . NI PRI PP NI IFEFININ AU SIS AU IS IO
Hygevy 1 4197 -0.2 L "_ : : : 4 0 1 2 3 4 5 6 7 8 9
HggF+ttH - 08 tg? | . t —J I I 10 best fit = “H/GETA for m =125.4 GeV
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Higgs physics in ATLAS: Higgs spin-parity

Channel Discriminants
H>Z7*->4l BDT: five production/decay
angles
H->vyy | cos6* | the polar angle
between yy at their rest frame
* . Il
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Higgs physics in ATLAS: Higgs spin-parity Phys. Lett. B 726 (2013) 120-144

ATLAS Data favors the SM JP=0+

Ho yy * Data » 0 is excluded at 97.8% CL

to=8 e flat-20.7" v CL, expected (H>ZZ(*)->4l)

'I::Tze%/*j;)tj[l.afb‘ assuming JF=07 > 1* and 1-are excluded at 99.7% CL
s-oTov (a0 (H=>2ZZ(*)>4l and H>WW(*)=>vivl)
H— WW* - evuv/uvev »> 2+ is excluded at >99.9% CL

\s=8TeV [Ldt=20.71b"

alt

(H2>ZZ(*)=24l, H>vyy, H2>WW(*)2>|viIv)

CL
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Higgs physics in ATLAS: Higgs Width ATLAS-CONF-2014-042

» Sizeable negative interference gg>H->ZZ and gg—>2ZZ
> Interference proportional Vi ¢ e
» ZZ->4l (cut-based and MVA) and ZZ->2I2v (cut-based) channels used

; 1 0'1 é T ‘ | T ‘ T ‘ T é Q! 507\ TTT | TTTT | TTTT | TTTT I TTTT | TTTT ‘ TTTT ‘ TTTT | TTTT ‘ TTTT1] % :\ T ‘ T T T | T T T T | T T T T I T :
8 - ATLAS Simulation Preliminary \s=8TeV ] c - ATLAS Preliminary \s=8TeV: [Ldt=20.3 b - o 251 ATLAS Prelimi -~ :::ZBFA ey 22 N
S I oo — 77 — D¢ 1 (2] r e ] o C reliminary o ]
£ 10247 88 = 22 - 2ey i I [ Hozz a4 o ™ L 0 77 > 2u2y O a2z -
5 Hl ™ — gy H = ZZ(8) E o 40- 9g+VBF—+(H'—) 2Z - L wz 1
% i {J ‘1% ----- 99~ ZZ (B) ] w r Bl Background o 22 £ 201 1s=8TeV: JLdt =203 b ::;:;ifz)je:s R
= r . —=- 00— (H'=) ZZ 1 L I Background Z+jets, tt ) r 1
B 3 | 1& e g (H ) ZZ( ~10) S L Other backgrounds ]
o} 1 0 g _,..l i a9 M otshell™ é 30 ; - - = - All contributions (pa"ﬂeuﬂo) ; L N All contributions (u_, . =10)
N 3 L 4 1 5 j E::I Stat.+syst. uncertainties i
. ] i ] — ]
-4 || u F L ]
10 i E 20~ ] 10 7
10°; E 100 ) 54 +—
10-67 P IR S N AN SR S NN N SR NN S |J7 g7 I--' J s :
200 400 600 800 1000 -45-4-35-3-25-2-15-1-050 0.5
m,, [GeV] ME Discriminant my [GeV]
= A0pr T
[ - ATLAS Preliminary B+ .
~ 350 2ivi4rd,,,, combined e .
[ [ Alternative hypothesis: ™™™ Expected limit (CLs)
- 30: LT, 1, =151 —— Observed limit (CLs)
o L N ; T -
= o5l ' 8 Tev: JLdt= 203 10" 1 Observed Median expected | Alternative hypothesis
= TF 1 Rﬁ_ 0.5 1.0 20| 05 1.0 2.0
O 20F - - B
BQ ; E ﬁ(][]’.ghg_‘-]] 5.6 f’--l"r 9.0 6.6 ?.q ID.T RH_ = I‘_ ﬂ‘.’.‘”—&hﬂ‘]] = ]_
7o) F B - -
o 151 E a/T5M (41 48 60|50 58 72| Ri.=LTu/T3M = 1, ttopshen = 1.51

10 Fg/TSM |48 57 7770 85 120 | RE. = 1, T5/TSM = 1, pronshen = 1
5

OZIILIJJIILIJIllLlJIlllIIII 11 1
9/1/28.f4 08 1 12 14 16 18 2 39

RE _ Klgg—»22)
H = Klgg—H"—ZZ)



Higgs physics in ATLAS: ZH(H-> Invisible)

Phys.Rev.Lett. 112, 201802 (2014)

» Z21l + Missing E;
Background Composition:
ZZ, WZ, WW

Trigger:

Single lepton, di-lepton
Selection:

2 SFOS leptons (p;>20 GeV)
Isolation, 76< m, <106 GeV

Ad)lll Ad)(“IETmiss)
Discriminant: E;mss
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= 600 " "I T | T =
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=1 —= ¢ +inv. ]
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Higgs physics in ATLAS: Search for other Higgs-like bosons Phys.Lett. B 717 (2012) 70-88,

Phys.Lett. B 717 (2012) 29-48 , arXiv:1407.6583, ATLAS-CONF-2013-012, ATLAS-CONF-2013-067
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Higgs physics in ATLAS: MSSM Higgs bosons Phys.Rev. D 89, 032002 (2014), ATLAS-CONF-2013-090
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Higgs physics in ATLAS: Summary

Summary

Run-1

» Discovery of a new Higgs-like boson

> All studies up to now show consistency with the SM Higgs boson

» ATLAS Run-1 Higgs studies (a huge amount of effort) being finalized
(concerning both SM and BSM results)

Run-2

» with ~2.5 times higher cross sections

» Will give the opportunity for more precise measurements
> Study more rare channels

» ... and may offer a new discovery

OPERATIONAL PROGRAMME
EDUCATION AND LIFELONG LEARNING 3= NSRF
bpesting in Jnowledge Society]

MINISTRY OF EDUCATION & RELIGIOUS AFFAIRS

Europeanunion MANAGING AUTHORITY
European Social Fund

= g [

Co-financed by Greece and the European Union

This research has been co-financed by the European Union (European Social Fund - ESF) and Greek national funds through the
Operational Program "Education and Lifelong Learning" of the National Strategic Reference Framework (NSRF) - Research Funding

Program: THALES. Investing in knowledge society through the European Social Fund.
9/1/2014 44



9/1/2014

Back up slides



Higgs physics in ATLAS: SM measurements

= - Status:
Standard Model Total Production Cross Section Measurements .., 2014
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Higgs physics in ATLAS: Electron Reconstruction ATLAS-CONF-2014-032
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Higgs physics in ATLAS: Photon Reconstruction
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Higgs physics in ATLAS: Electron-Photon Reconstruction arXiv:1407.5063
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Fig. 1 Schematic overview of the procedure used to calibrate the energy response of electrons and photons in ATLAS.
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Higgs physics in ATLAS: Electron-Photon Reconstruction arXiv:1407.5063

3
% 500><10 ! ' ' ' ! ! ! >20000:' L L L L L T L L
= OE ATLAS . 1s=8TeV, ILdt=20-3 'S 2 180005 aTLAS e Calibrated data
o —
% 350~ -4 Calibrated data 2 14000E- Vs=8 TeV,J.Ldt = 20.3fb" —— MC + background
8 300E .- MC, uncorrected 3 12000
£ 250 —mc £ 10000~
w200 "' 8000
150 6000 =
100 4000
50 2000 (g
R 0E
Q E ' ‘ ' ' ' ' 3 0 3
(ED 1.1 3 Calibration uncertainty ER= 1.1 =
£ 1.05E, - o ——, 4 2 1.05 =
= T s Seeettit e e o 1 E
T 0956 . e.r Tt T €095 3
09F E 0.9 E
80 82 84 8 8 90 92 94 96 98 100 2 22 24 26 28 3 32 34 36 38 4
Mee [GeV] M, [GeV]
> SOOO_I T T T I T T T T I T T T T I T T T T I T T T I T T |
8 i '1 : [}] 1004, T T T L T ]
© - ATLAS \s=8TeV, |Ldt=20.3fb 7 @ E o dat =
@ 25001 = g 1000 e E
S - Unconverted photons ""‘ . & 1.002¢- & E
> - D - 3 1.001F = —
D 2000/~ 4 Z—nuy, data a ] 2 = see |
-~ Z-upy, MC o & . % oo T E
T 4 Z—eey, data Ak - g 0999 * E
15001 — Z—eey, MC ’ B & 0998 =
C ’ ] 0997 ATLAS 15=8 TeV, ILdt =203fb" =
10001~ — 0.9965 . E
- ] © 1.0005E E
500? — g 1; ¢ﬁmQuOOOUO QO —O— ;
- N 0.9995F- # 3
C 7] 0.999;— . . . . J —;
0 L 0 5 10 15 20 25 30 N,
60 70 80 90 100 110 120
9/1/2014 50

m,, [GeV]



Higgs physics in ATLAS: H->4 arXiv:1408.5191, ATLAS-CONF-2012-143

FSR recovery in Z->1l events
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Higgs physics in ATLAS: H> zZ(*) > 4i arXiv:1408.5191
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Higgs physics in ATLAS: H-> z2Z(*) > 4i arXiv:1408.5191
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Higgs physics in ATLAS: H=2 yy
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Higgs physics in ATLAS: H> WW 2 Iviv

Events / 5 GeV

ATLAS-CONF-2013-030

Samples of distributions at pre-selection level
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Higgs physics in ATLAS: VH-> Vbb ATLAS-CONF-2013-079

Table 1: The basic event selection for the three channels.
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Higgs physics in ATLAS: H2> tt ATLAS-CONF-2013-108

» Two isolated taus

» Full reconstruction not possible
Background Composition:

2211, 2211, WHjets, top, diboson
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Higgs physics in ATLAS: H2> tt ATLAS-CONF-2013-108

| Trigger | pr threshold(s) [GeV] | TiepTiep | TlepThad | ThadThad Variable VBF Boosted
Electron 24 - . — TlepTlep  TlepThad ThadThad | TlepTlep TlepThad  Thad Thad
MLIOIJ 24 ™ e . . . L L] L ]
: AR(T, o o o . »
D1.-e~le~ctmn 1212 » Af!(hr- ;3) - . o
Di-muon 18:8 . My ) ) .
Electron + Muon 12:8 » i X Mja hd hd
Electron + Tyaq 18,20 . Pr : :
. sum pr ] ]
M'LIOIJ + T]lﬂ.d 15 - 20 L PT(T} );'Ilpl' (T}) » -
Di1-Thad 2920 L E,l{”ss.-j; centrality » F . » »
x-1 and x2 .
n!r.—.jl hd
- My i .
| Category | Selection | TiepTiep | TiepThad | ThadThad | ﬁ¢lf: .
P1G1) (GV) 2 T 50 T 50 e :
pr(j2) (GeV) 30 30 30/35 Pr .
VBF | An(j1.ja) 22 3.0 20 i -
k i E’]DLSJI.IP{] ®
b—jet veto for jet pr (GeV) 25 30 - T . ;
P (GeV) - - 40 min(An, ¢, jers) .
1) (GeV) 40 : : Jsycentaty ¢
Boosted | pZ (GeV) 100 | 100 100 e e
b—jet veto for jet pr (GeV) 25 30 - T2 1 centrality .
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Higgs physics in ATLAS: ttH-> ttbb

ATLAS-CONF-2014-011

Variable Definition

Centrality Sum of the pr divided by sum of the £ for all jets and the lepton

HI Second Fox-Wolfram moment computed using all jets and the lepton

mg‘t:“ AR Mass of the combination of two b-tagged jets with the smallest AR

NE Number of jets with pr > 40 GeV

ﬂR;;g Average AR for all b-tagged jet pairs

m;m br Mass of the combination of any two jets with the largest vector sum pr
Aplanarityp_jet | 1.542, where A is the second eigenvalue of the momentum tensor built with only b-tagged jets
H Scalar sum of jet pr

mj“}““ AR Mass of the combination of any two jets with the smallest AR

ﬂREL{ﬁE AR between the lepton and the combination of two b-tagged jets with the smallest AR
mg}.i” AR Mass of the combination of a b-tagged jet and any jet with the smallest AR

m;}ax br Mass of the combination of a h-tagged jet and any jet with the largest vector sum pr
mmin AR Mass of the combination of two untagged jets with the smallest AR

pre Fifth leading jet pt

AR AR between two b-tagged jets with the largest vector sum pr

mppt ™ Mass of the combination of two b-tagged jets with the largest invariant mass
;}?_TUQR Scalar sum of the prt’s of the pair of untagged jets with the smallest AR

Miji Mass of the jet triplet with the largest vector sum py

ARMin AR Minimum AR between two untagged jets

m:bax Pr Mass of the combination of two b-tagged jets with the largest vector sum pr

Table 4: List of variables used in the NN in the single lepton channel in at least one region. From the list,

10 variables are chosen in each region.
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Higgs physics in ATLAS: Higgs Mass arXiv:1406.3827

Systematic Uncertainty on mgy [MeV]

LAr syst on material before presampler (barrel) 70
LAr syst on material after presampler (barrel) 20
LAr cell non-linearity (layer 2) 60
LAr cell non-linearity (layer 1) 30
LAr layer calibration (barrel) 50
Lateral shower shape (conv) 50
Lateral shower shape (unconv) 40
Presampler energy scale (barrel) 20
ID material model (|| < 1.1) 50
H — vy background model (unconv rest low ppy) 40
Z — ee calibration 30
Primary vertex effect on mass scale 20
Muon momentum scale 10
Remaining systematic uncertainties 70
Total 180
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Higgs physics in ATLAS: Higgs Couplings ATLAS-CONF-2014-009
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Higgs physics in ATLAS: Higgs Couplings-

interpretation

ATLAS-CONF-2014-010

Model Coupling Description Measurement
Parameter
Hi Owerall signal strength
I MCHM4, . '
EW singlet = ik Universal coupling
- veetor bason (. 2) 1.15 + 0.08
L MCHMS, coupling
- ZHDM Type I Brmi -
ype o [-grmllnn t,b.T,...) []-W::i’lé
coupling e
Ratio of vector boson & ]
Ay = Ky Ky up-type fermion it c, ... } (el s
couplings
i Ratio of squared up-type ]
Ko = Ky Ky fermion coupling & total 0867041
3 THDM Type 11, width scale factor
) MSSM
Ratio of down-type
fermion (b, 7, ...} & -
Agy = K4/ N —1.24, 081U 078, 1.15
Loy = &q/5y up-type fermion [-1.24, -081]u [0T78, 1.15]
couplings
b = Ko i Ratio of vector boson & | 27+023
g =ity quark ir, b, . .. ) couplings -0
A Ratio of squared quark .
Egg = Kglky coupling & total width 0827003
4 ZHDM Type 111 scale Tactor
o Ratio of lepton (r, g, €} -
Aig = &g & quark couplings [—1.48,-0.99] U [0.99, 1.50]
KE Z boson coupling
K W boson coupling
s Mass scaling . _ )
- parametrization K, t quark coupling [—0.80, —0.50] U [0.61, 0.80]
Kb b quark coupling [-0.7,0.7]
Ep r lgpton coupling [—1.15, -0.67] U [0.67, 1.14]
Higgs portal &, Gluon effective coupling Loa
6 (without ) Ky Photon effective coupling :
Zh— £ + ET™) - ; '
BE; Invisible branching ratio
Higgs portal Ky Gluon effective coupling -
7 (with . Ky Photon effective coupling -
Zh— £ + EF™) )
EBR; Invisible branching ratio —0.02 +£0.20

63
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Higgs physics in ATLAS: VH, H>WW ATLAS-CONF-2013-075
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Higgs physics in ATLAS: t—=2>qgH, H2>vyy JHEP06(2014)008
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Higgs physics in ATLAS: Fiducial-differencial cross-sections H>yy arXiv: 1407.4222
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Higgs physics in ATLAS: Fiducial-differencial cross-sections H—>4l arXiv: 1408.3226
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Higgs physics in ATLAS: Search for HH yybb, bbbb arXiv:1406.5053, ATLAS-CONF-2014-005
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