Elodie Tiouchichine
CPPM, Aix-Marseille University, CNRS/IN2P3

On behalf of the ATLAS collaboration

IN2P3

Les deux infinis

CENTRE DE PHYSIQUE DES

PARTICULES DE MARSEILLE

Aix--Marseille
universite

SUSY2014 Manchester July 21-26 2014 (



Introduction

LHC & ATLAS performance:

» Excellent performance of the LHC machine
and ATLAS detector during the whole Run |

= 90/ 95 % of data recorded good for
physics in 2011 /2012

» Results presented in this talk are based on
2011 and 2012 data at s"*= 7 and 8 TeV

L ~ 25 fb*

Outlook:
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2011,\s =7 TeV

10— Delivered: 5.46 fb”
Recorded: 5.08 fb”'
Physics: 4.57 fb”

2012, Ns =8 TeV

Delivered: 22.8 fb™'
Recorded: 21.3fb” .
Physics: 20.3 fb”'
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Month in Year

o Latest results on : H — yy and H—-ZZ* - 4] which include improvements on:

* Modeling of the geometry of the detector,

* Energy calibration of photons, electrons and muons
* Methods used for the measurement of the properties...
* H - WW* - Ivlv results and search for H — Zy
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Higgs Boson production & decay channels 3
o(pp - H) ~22 pb @ mH =125 GeV
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: Channel (I=e,y) BR [%] Specificities
* H-WW*- lvlv 1 clean signature but final state not
fully reconstructible
H- vy 0.23 clean signature, high background,
good mass resolution
H-2ZZ*- 4] 0.013 good mass resolution, low

background but low statistic
H-Z( - llly 0.011 Low BR with Large background
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H — yy: Event selection & Backgrounds

Event selection Background

@ 2 high energy isolated @ SM irreducible diphoton - 75%
photons, cut-based @ Reducible y jet & jet jet fake — 25%
ID(2012) and MVAID(2011) - Extracted from sideband

@ High rejection against jets
thanks to fine EM Categorization for mass
granularity measurement

@ 10 categories depending on: n, ,PTt

converted photon - 20% reduction

o "l ,I e on expected statistical uncertainty
A ——— w.r.t analysis with no categories

Improved energy-scale calibrations for photons

90-02:"'|"'|"'|"'|"'|"'|"'"""""""'_
5,3 0.015F Unconverted photons =
< - —¢— Data 3 . . .
0-01:_ Calibration uncertainty = - NEW MVA CallbraUOn _
0.005F = —~ Improve resolution onm by 10 %
I St ‘ ------------------- = = insitu using Z - e+ e- events,
-0.005 = validation using Z — lly (for photons)
0.01F 4 = Typically 0.2-0.6%, depending on the category for the
0015 aips 15=8 TeV, JLdt=20.3 o photon energy scale uncertainty
= Ll
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H - yy: Mass & signal strength measurement

Modeling
@ Signal model Crystall Ball + Gaussian
@ Background:

= Exponential (high pt categories — 4 categories)

<= Exponential of a 2" order polynomial

Mass measurement method

@ Simultaneous unbinned fit of the mass distribution m
over the 10 categories with parameter of interest:

Higgs boson mass ' and signal strength p

Mass results

o M =125.98 £ 0.42(stat) + 0.28(syst) GeV @ u=0, /0oy,

@ Previous (Phys.Lett B726 88 (2013)):
- M =126.8 £ 0.2(stat) + 0.7(syst) GeV

@ Stat. Unc increased (mainly due to statistical
fluctuation)

@ Syst. Unc. Reduced by a factor of 2.5,
completely dominated by energy scale syst.

Z weights / GeV

Y weignts - fitted bkg

OO bNMoON SO DO

—TT
JLdt=4510" ys=7 TeV
j Ldt = 20.3 fo™' Vs= 8 TeV
s/b weighted sum

Mass measure

ment categories

T
ATLAS

- Data
Combine
— Signal+background
=-==: Bacl

= Signal

d fit:

kground
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740

Signal strength (u) results

@ Analysis
optimized

to measure H in

individual

production mode
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ATLAS "'“Em': Total uncertainty
~ o(sys
m, = 125.5 GeV s | Tloonp
10.23 :
H—yy o
1 ? | 1
1 o -0 | 1
massver) M0 2s[08 | '—|'—'1

VH categories =137 109 i
0 i 2

Vs =7TeV |Ldt=46-48 b

Vs = 8TeV [Ldt = 20.7 "

Signal strength ()

@ tt(H - yy): Observed (Expected) 95% CL limit of
6.5 (4.9 ) times SM for m = 125.4 GeV




H — yy: Fiducial & differential cross section (XS)

@ Measurement of 7 fiducial XS and 12 differential XS as a
function of Higgs boson kinematic variables & jets multiplicity,

@ Signal extraction using Maximum likelihood fit of the m_mass

spectrum + yield corrected for detector effects.
@ Test theoretical modeling of Higgs boson production

mechanisms

Fiducial XS results

T T T 1T II| T III T T T
Inclusive ATLAS Preliminary -+
H—yy, \s=8TeV ¥
N >1 Ldt=20.31b" - 0
"7 e data syst. unc. *
Nige 22 e
*
N 23 [ ——
Bl XH = VBF + VH + tTH |
B LHC-XS + XH
VBF-enhanced o—— Bl HRes 2.2 + XH
% STWZ + XH
Nleptons 21 I I &l JetVHeto + XH
i # BLPTW + XH
miss - MINLO HJ + XH
Er* >80 Gev [ M MINLO HJJ + XH
1 1 1 1111 I| 1 1 1 L1 1 III 1 1 1 L1 1 II|
107 2x10™ 1 2345 10 2030 10°
. c., [fo
@ Inclusive pp— H-vy, o o )
2 :
43.2 4 9.4 (stat.) 33 (syst.) £ 1.2 (lumi) fb
@ Expected 30.5+3.3fb

6

2012 DATA ~ 20.3 fb™

Fiducial region definition

#* 2 isolated photons
* Y, (v,) P.>0.35(0.25) X m

e |r]y| < 2.37

Differential XS results

predictions
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= Data in satisfactory agreement with theoretical
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H-ZZ* - 4l. Event selection & Backgrounds

Event selection Background
@ 2 same flavor and opposite sign pairs @ SM ZZ - Monte Carlo simulation
- 4de, 4y, 22e, 2e2u e Z+jets, tthar — estimated using
@ Electron ID likelihood - reducible background data-driven methods
reduced by a factor of 2 w.r.t cut-based selection o 1005 | ——
@ Combined fit of track momentum and calorimeter E o0af ATLAS °*Z-uu =
P = uons n|<2. 0Y - uu =
cluster energy of electrons for E_< 30 GeV gz 1009 v Iy S E
1.002F —
- improves mass resolution ~ 4% 1,001 , =
@ FSR and leading Z mass constraint correction for the 1E= ﬂ_hﬁﬁ@%% ' ’ E
. . 0.999F —
m_ — improves mass resolution ~ 15% 3 3
4 0.998F =
0.997F- Data2012, 1s=8 TeV =
Electron Imuon energy scale o.gge;—j 2031 E
: : .. 0.995F : e
+ New MVA calibration + in situ 10 s 1%
using Z — e+ e- events e
= Validation using J/Psi T F Clectrons. hi<0.60 iy e'e -
B 0.015F - i 7 e =
(for electrons) @ F Calbration uncortainty_J
. D[H — allpraron unceriain }I'__
- the total syst. unc. is 0005k 3
0.05% on electron energy o s
scale vonek . . E
- New muon MC o correction 'D mg_ 3
~ Momentum s_,cale Syst. 4:::.015%— ATLAS (=8 TeV, _[Ldr 20.3 b’ %
unc. Of004%|n barrel and 02 e
’ 10 20 30 40 650 60 7O BO QD 10[

0.2% for |r;]|n >

iouchichine E; [GeV]



H - ZZ* - 4]: Mass & signal strength measurement

Shapes modeling

@ Signal: simulation
distributions smoothed using
kernel density estimation
method

Background : ZZ* and Z + pu
reducible background from
simulated events ; Z+ee from
data-driven techniques

> .
Mass measurement method & 35; B o - s o0
. D b o2z el g R
2D fitto the m, range R ey
[110 - 140] GeV and BDT g 25; P s
(NN

I TT [ TTTT [ TTTT[TTTT

TT
Data

I\Ill\ll TTT

_I |I IIIII
- ATLAS

¢

(multivariate discriminant 20
trained against ZZ* SM)

- Improvement of 8% on
statistical uncertainty w.r.t

1D fit

080 90 100110120130 140 150 160 170
Mass results

m,, [GeV]
5 [amas s M =124.51 + 0.52(stat) + 0.06(syst) GeV
5 HepZgt—ll ¢ = |10 H _
I Bt il — > Previous (Phys Lett 5726 88 (2013)):
Q1 L reres. 1% e M =124.3" (stat) ™ (syst) GeV
o5f ¢ LEER T o4 o06 .
g .;;;;!g,; . Signal strength results
OF  *ici ;-;;;;; N S j0.04 Categorize into VBF, VH and ggF using BDT:
0.5 S ..".' y 1 H0.02 M. 1.66 J_rg:i? (stat) J_rgﬁg (syst)
pla—e ]| +1.60 /., .\ +0.36 /.
110 115 120 125 130 135 140 ° Huge 026 Zogp (stat) Zgo3 (syst)
mulGe] i 144 7050 (stat) To) (syst)



H- ZZ* - 4l: Fiducial & differential XS

@ Measurement of fiducial XS and differential cross section as a

function of kinematic variables of the 4-leptons and jets

multiplicity of pp—-H-ZZ - 4l.

@ Standard H - ZZ - 4l selection with signal extraction in
= [118-129] GeV using Maximum likelihood fit of the m,

mass spectrum + yield corrected for detector effects.

Fiducial XS results

@ Inclusive pp—- H-ZZ - 4l

ol = 2117523 (stat

o0 (syst) fb.

-~ Compared with SM-based
theoretical prediction
0,=130x0.13fb

Conclusion
e Statistically limited

Events

Differential XS results

22F
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ATLAS Preliminary
H— ZZ* — 41

—¢— data
[ Signal (m_ =125 GeV)
I Background ZZ*

Vs= 8TeV:JLdt:20.3 fo _
[ Background Z+jets, tf

118 < m, < 129 GeV

2 Systematic uncertainty

6
4E
2

1—

v,

2012 DATA ~ 20.3 fb™

Fiducial region definition
# Replicate the analysis

do,,/ dly| [fb]

selection

- ATLAS Preliminary
E HoZZ* > 41

3F- \sstev:detzzo.afb"

syst. unc.

—+4-data

m 99—H (PowHEG+PS) + XH
[T gg—H (HRes) + XH

=== XH = VBF + VH + {TH

/77)] gg—H (MINLO HJ+PS) + XH .

0 02040608 1

@ But no significant deviation from any of the tested predictions is observed
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Width measurements: H - yy& H - ZZ*

- - - 20—
Direct limit g 125_ ATLAS -
@ Set from the observed width of the invariant mass peak o 1 65_ H — 77* —s 4] E

assuming no interference with background processes 14;_ o770V [ Let- a5 E
@ Limited by resolution of the detector o SeETe [ Lat-203m° E
o H- yy:95%CL: T <5.0 GeV (expected limit 6.2 GeV 105_ — Expected, u=1.0, m, =125 GeV

fOI‘ H — 1)  — Observed
@ H - ZZ* - 4l: using a per event error method,

- Observed limit on total width I < 2.6 GeV at 95% CL,

= Expected limit of 3.5 GeV fory=1.7,6.2GeV foruy=1
Indirect limit
@ Using off-shell Higgs boson signal strength in the

H - ZZ - 4land H —ZZ - 21 2v final states o
@ Observed (expected) 95% confidence level upper limit ST o =i

onl /I " inthe range 4.8-7.7 (7.0-12.0) O 5 1
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H-WW?* - |vlv. Results

11

Event selection Categorization Main Backgrounds

@ 2 high energy and opposite @ Flavor of the leptons: ee, yu, ep @ SM irreducible WW
charge leptons o Jet multiplicity : 0 /1 jet (ggF), @ Top quark production

@ Large missing ET > 1 jets (VBF) Data-driven estimation

@ Events not fully reconstructed due to 2 v in the final state

Discriminant variables — o A@,p, , m,

o mr = ((E%‘f 4 EITniSS)Z _ Ip?j 4 EITniss|2)1/2

" —,— g
o)

c -4~ Data 2012 = -4~ Data 2012 =

E > ATLAS %% Totalsig.+bkg. 3 4 Total sig.+bkg. ]

/ \s=8TeV [Ldt=207" I SM Higgs boson B SMHiggs boson

Z m,=125GeV ] = -

H->WW*—evev/pvuy Zh — m, =125 GeV 4

0 2 E O+ -

S 3

' i m J

[l Single Top = [ single Top -

El ‘cl)vthle: vV E [ Wiets 3

+ets . |

K - [ other vv B

0 . : oo 4

N 8 10
Results N
jets

» Signal extraction using 1D fit on m_distribution
» Local p value observed (expected)

atm=125.5 GeV: 3.80 (3.70)
* n=1.01+£0.31

Elodie Tiouchichine

Events / 10 GeV

Data - Bkg.

800
700
600
500
400
300
200
100

100
80
60
40
20

-20

(s=8TeV | Ldt=2071fb"
HoWW*Ssiviv + 0/1 jets B ww

s [
/ [ other vv

|:| Wijets
B 2y

_+_ - Bkg. subtracted data

-+-
+

|III|IIIIIIIIIIIIIII|III|III|III
ATLAS - Data 2011+2012

(s=7TeV I Ldt = 4.6 fb! 24 Total sig.+bkg.
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[ Single Top

|

|:| SM Higgs boson m, = 125 GeV5
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H — Zy: Event selection & Backgrounds 12

> Event selection
w .
@ One isolated photon Objects selection as in
..... o e w @ 2 opposite sign same flavor leptons ] H - yy,H - ZZ* - 4]
s M>M,—10GeV, 115 GeV <m, <170 GeV
w
)
Background -
s> SM irreducible Z+y,Z~Il, Z—~1ly )| Fitted to the data Categorization |
s Reducible Z+jet mass spectrum @ 10 categories depending on:
(sidebands) = S" lepton flavor, p_, An
Results oo

@ Results consistent with SM hypothesis in mass range [115, 170]
@ Higgs boson of 125.5 GeV upper observed (expected)limit at 95% CL is 11 (9) times SM

expectatlon
:‘; L ; 30""|§""I""I""|'"'I""
S 600 ATLAS B N j Lt 4.5 0™ {8 = 7 TeV — Observed
2 8 I T T e Expected
g.) - R = J Ldt =§20.3 fo,{s=8TeV e+ 1o :
Z 500F 3 3 : £
Y 5 & YV SRS H—=Zy (mH=125 GeV, o, x50) . ;;_ T £0 E
400F - 2 ATLAS
B T
300 °
~ (o]
200F 5
1 - JLdt= 451" 5=7 Tev - a
i T JLdt=2031b", /5=8 Tev E 2 _
G:ln"'.-ll:-l L I ve iy @ |Sl PRI [N T T R N T S TN N AN NS T W |

|:'|-|. PO et GAe T Ent OG0 L P18 S0 ey TR et | L] 0 L1l - TR
120 130 140 150 160 170 120 125 130 135 140 145 150
m, [GeV]  Elodie Tiouchichine 5 my, [GeV]



= |

Conclusions

Higgs boson discovered through the combination of the following channels:
H- vy, H-ZZ*-4],H - WW* - |vlv

Latest updated results presented in this talk for H-yy and H- ZZ* - 4l:
< Including new calibration and analysis improvements.

+ Systematic uncertainty on the mass results:

-~ Reduced by a factor of 2.5 for H—-yy channel
+ Negligible using the H- ZZ* - 4l channel

Coupling, spin CP, differential cross section — All compatible with SM
expectations

No observation in the search for H - Zy, compatible with SM hypothesis.
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Material 14

°H -y &H - ZZ* - 4l mass and width: arXiv:1406.3827
» H - yy signal strength: Phys. Lett. B 726 (2013) 88
° tt(H — yy) signal strength limit: ATLAS-CONF-2014-043

ﬁ

— Yy XS: arXiv:1407.4222
- /7* — 4l: signal strength: To be submitted to PRD
— ZZ* — 4] XS: ATLAS-CONF-2014-044

Indirect Width: ATLAS-CONF-2014-042
°* H - WW* - |vlv: ATLAS-CONF-2013-030 & PLB 726 (2013) 89-119
° H - Zy: PLB 732C (2014), pp. 8-27
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arXiv:1406.3827

experiments generated with this measured signal yield. The average expected statistical uncertainty on the mass for
= 1.3 1s 0.35 GeV and the fraction of pseudo-experiments with a statistical error larger than the one observec
in data (042 GeV) 1s about 16%. From these pseudo-experiments, the distribution of fitted masses i1s comparec
to the input mass value to verify that the average statistical uncertainty provides 68% coverage. In the previous
measurement, the expected statistical uncertainty was about 0.33 GeV for 4 = 1.55 and the observed statistica
uncertainty (0.24 GeV) was better than expected. The change in expected statistical uncertainty mostly comes from
the change in the fitted signal strength, which was slightly larger in the previous measurement, as the statistica
uncertainty on the mass measurement is inversely proportional to the signal strength. Changes in the mass resolutior
and the event categorization also contribute to the change in the expected statistical uncertainty. The increase ir
the statistical uncertainty between the previous result and this result is consistent with a statistical fluctuation from
changes in the measured masses of individual events. Assuming the SM signal yield (u = 1), the statistical uncertainty
on the mass measurement is expected to be 0.45 GeV.
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Theoretical Models

Name

Powheg+Py8
MINLO HJ

MINLO HJJ

LHC XS
STWZ

(SCET)

HRes

BLPTW
(SCET)

JetVHeto

Parton
Shower

fiducial
region

QCD Precision

Quark mass
in loop

From S. Laplace at ICHEP conference 2014
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Pythia 8 |inclusive |all NLO(Qj) + PS My=co, Mp=0 |-
Pythia 8 '1”;’9';’5“’6 all NLO(0,1j) + PS |mi=co, mp=0 |-
. inclusive : —id _
Pythia 8 2 jets all NLO(2)) + PS Mi=20, Mp=0
inclusive NNLO+NNLL finite mi,mp,mMc |[NLO
inclusive NNLO+NNLL' Mi=o0, Mp=0 |-
inclusive |KINeMatics of |\ o NNLL  [finite myme |-
Higgs + decay
1 jet NLO + NNLL I
2 jets approx. NLO + ==, b=
1 jet (N)NLO + NNLL |finite m,mp -



H - yy: Spin CP

18

@ The standard model Higgs boson spin parity J* = 0" hypothesis is compared with alternative

hypothesis : 0, 17, 2’

@ Polar angular distributions of the 2 photons sensitive to the Higgs boson spin

Events / 0.1

250

- 250 T T
=, - ATLAS H— vy —j’ = 0" Expected -
£ opof-‘s=8TeV det:zﬂ.?tb“ * f=0'Data 1
@ - Bkg. syst. uncertainty -
g B 4
w C ]
150 —
100———1—, ‘ + -
50} T -
P —— _"_ -
of - -
-... Losa s e ss ot opualeooolosyolosealasssliy .I....:
0 01 02 03 04 05 06 07 08 09 1
|cos 6%

2500 III|IIDII|IIII IIII|IIII|IIII|IIII|IIII|IIII|I
B ° ata H ]
| % -
L @ —— o]
~ [ Background + ]
20001 . .
N r— ’
1500}f|tfI -
1000 -
L ATLAS -
0L (s - Tev det 20.7 b R
L \s= e = 20. —— i

0‘..

llorrrllo o lbonnnfbnnondlnnanllnnorllnonnlloonollo
01 02 03 04 05 06 07 08 09 1

|cos 67

S - ATLAS . H-yy — & =2 Expected]
£ oopf-\s=8TeV ILdl= 2071’ ® F=2'Data -
@O r Bkg. syst. uncertainty -
it . : .
1501~ (f 4=0%) 2
100 — —
g | | :
50E I k:
N —— ol
of —
...I...I....I...I...I....I...I....I...I....:
0 01 02 03 04 05 0.6 07 08 09 1
|cos 8%
|sinh(Ap)|  2py p’
* Sl ( ?? )l p’]" p']"
|lcos 6| = 5
YY 2 m
1 +(py /my,) YY
Results

2 In the signal region 122 GeV < m < 130 GeV
- 2-D fit of the mWand |cos 0%

@ In the side bands 1-D fit on m

@ 2"hypothesis excluded at 99.3% CL
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H-ZZ*-4l: Spin cp

@ In SM Higgs J’=0'
a Select events in range: 115 GeV< m, <150 GeV

@ And perform test 0, 1%, 2°'using BDT and MELA
- 5 production and decay angles: 6*, 61 : 62 , O, P

1L BDT Input
~ Kinematic observables: m , m_ variables
822;—[“.’ |D||3iar\|||||I'\IHIAII-’:LArélF,lrlelllln‘;I‘rjllar'y" :III.“D‘a't|a"'|"'|‘“kfiilsll‘:)‘r‘e‘"‘n‘]i‘nlal.riyu: U)25"‘"'|""\""|""\ ||||||||||||||||||||
= 20 Il Background 2z i S 250 [l Background 2" o 42 [ ;b o ATLAS Prellmlnal
m_ls:_-Background Zijets, . H—=ZZ =4l j L [ Background Z+jets, f  H—ZZ '—4l ] S T I Background 2Z 77l
g Signal (m, = 125 GeV) r Signal (m, = 125 GeV) ] 20_-Background Z+jets, it
165 —F-0 " \s=7Tevlot=461"] f —-0 \s=7TeV:[Lat= 46" | [  Sional(m =125GeV) ]
140 F =0 o _gTevigt=207mf [ =T \s=8 TeV:[Ldt = 20.7 fo" F jf’:2+ \s=7TeV|Ldt=4.61b
: E 1 1sF " \s=8TeV |Ldt=20.7 fb]

Results

@ J" compatible with 0+
@ 0-,1+ excluded at

E .1 "IN = .
0 01 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 -1 -0.8-0.6-0.4-0.2 0 0.2 0.4 0.6 0.8 1

060 ot ’ 97.8%CL
‘ | JP MELA D|scr|m|nant BDT Discriminant 0 01020304 %.5 0.6 0.7 0.8 0.9
R {1 ' ' : S J"-MELA Discriminant | @ 1 - +
- ATLAS [preliminary  —pata 125 ATLAS F’rellmlnary —Data | [ ATLAS Preiminaly ~—Datd, 1- and 2+ excluded at
0'257 H— ZZ — 4l Signal hypothesis | I H— ZZ — 4l Signal hypothesis | D.Sj H-— ZZ — 4l Signal hypothesis _ 94%CL and 81 ] 8%CL
L Vs =7TeV: [Ldt=4.6 fb™ (m =125GeV) | L As=7TeV:[Ldt=461b" (m=125GeV) | P oAs=7TeV:[Ldt=461" (m=125GeV) -
0.2 {s =8 TeV: [Ldt=20.7 b _F -0 . 0'2:_ \s=8TeV: [Ldt=207fb" —JF -0* _ 0.4~ \s=8Tev:[Lat=20.71b" _FP =0 1
L JP - MELA :;Io R ] I BDTanajysfs : ':0 1 L JP - MELA :: ]
S ELERE TRt ag ROLE
j A ] [ & ]
- S \ & L gl =
0.1; ; i ; § I - 041 ; I : ' 1 0.2f i
0.05- | " | 1 Lo ' : \ ! o ;' _
! \\ | I \\ ‘

JE=90 5 o0 5 96015 MEEip a5 e 15 gtk e
l0g(L(H JL(H)) l0g(L(H JL(H)) log(L(H YL(H))



Hadronic

Leptonic

Combined

ATLAS Internal Vs =7 TeV: [Ldt = 4.5 fb"
HoZZ*— 4  Vs=8TeV: [Ldt=20.3fb"

+1.2
I,I_ = 0.2_0_5

o
VBF+VH * ggF+bbr+iTH

m,, = 125.36 GeV

-05 0

0.5

1

15 2 25 3 35

l'I"l.!BF+VH lll'q_:||_:|F+b}’5H’ +TH

ATLAS Preliminary\s=7 TeV, [L dt=4.5 fb
2011-2012

\s=8 TeV, [L dt=20.3 fb! |

B Expected (617M=0) + 16 —
"""" Expected (c77=0) + 2¢
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------- SM signal injected
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95% CL limit on o™/ci at m,, = 125.4 GeV
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H-WW* - Ivlv. Event selection & Backgrounds

Event selection

@ 2 high energy and opposite
charge leptons

@ Large missing ET

Categorization

@ Flavor of the leptons: ee, gy, ep

@ Jet mulitplicity : 0 /1 jet (ggF),
>1 jets VBF

x10°
L I L B s B A B B B

22;_|ATLAS -¢- Data 2012

20 %4 Total sig.+bkg. _f
- \s=8TeV [Ldt-207fb" Bl SM Higgs boson

- m, =125GeV
E HoWW*—sevuv " =
- 22

Events

O«
O ww
m v -
[ Single Top —
[ W+ets
[ other vv

Discriminants variables

Background
@ SM irreducible WW

@ Top quark production
Data-driven estimation

@ Events not fully reconstructed due to 2 v in the final state
° Ap,p,, M, mr = ((E%E + Eless)Z _ ‘p%E + E%mss‘z)]/z

Elodie Tiouchichine

Events / 10 GeV

Events / 10 GeV
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r ™ 'I’"T’""\’ ™ 1""|' N B s g
800 ATLAS Preliminar
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:-_ HoWW' ' Sevuviuvev + 0 jets

— 1T

P

#- Data == SM(sys @ stat) -

y B ww [l WZZZWy

[ Single Top

Bl Z+jets  [T] Wsjets

B H25Gey]

R T R
800 s s #- Data == SM (sys @ stat)
c ATLAS Preliminary g\ mwezzw, -
T00F \s-8Tev,|Ldt=207fb' [ [ SngeTop
= - . y B Z+ets  [T] W+ets
600 H>WW ‘—evuvipvev + 1 jet B H 125 GeV]
500F
400
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200F
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50 100 150 200 250
m, [GeV]
22— T
F -~ Data 2012
205/ » ATLAS #% Total sig.+bkg.
z%/ \s=8TeV [ Ldt=20.71b" @ SM Higgs boson —
A . m,=125GeV J
Z H->WW*—evev/uvuv m =
O« =
0 ww
[ single Top B
[ other vv —
[ Weiets 3
I I * . Iy Y ]
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H - WW?* - |vlv: Results

Results

22

Signal extraction using 1D fit on m_distribution

Local p value observed (expected)
at m=125.5 GeV: 3.80(3.70)
n=1.01+£0.31

Q_O 1 03 E T T T T | T T T | 1T 1 1 ‘ 1T 1 1 ‘ 1T T 1 | T T T | L ‘ 1T 1 1 ‘ 1T T 1 3
= . .F ATLAS \s=7TeV [Ldt=46f" 7
g 10°E H o ww*siviv \s=8TeV [Ldt=207f" =
— 4oL — Obs. 1o -
= — Exp. m =125.5GeV REX 3
1 = 0C
10 T T 1o
1 0-2 --------------------------------------------- 20
1038 e 36
10"
......................................... A
10° ©
-1 0_6 L1 1 | L1 1 1 | L1 1 1 ‘ L1 1 1 ‘ L1 1 1 I
110 120 130 140 150 160 170 180 190 200

m, [GeV]

:I | LI | T T 1T T T 1T L | T 7T I LI | 1T | T |:
E 800" ATLAS - Data2011+2012 3
S  E {s=7TeV [Ldt=461b" % Total sig+bkg. 3
2 " s=8Tev [Lat=207 10" Bl SM Higgs boson =
E C my = 125 GeV
© 600 HWW*siviv + 0/1 jets =
w = Y ] ww 3
500 K =
400/ B Other vV 3
- [ ] single Top -
300 [] W+jets —
- zy 3
200— [ -
100 —
. 1002 =
g’ gg = + -~ Bkg. subtracted data E
;U 60 ;— D SM Higgs boson m, = 125 GeV—;
= 40 =
o 205 '+' E
g R & -
-20F- + 5

60 80 100 120 140 160 180 200 220 240 260
(2) my [GeV]

Spin CP measurement

@ 1+ excluded at 92%CL
@ 1- excluded at 98%CL
e 2+ excluded at 95%CL

Elodie Tiouchichine
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