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¢ Nous sommes le 4 juillet 2012 aprés Jésus-Christ ; tout le Modeéle Standard a été
découvert...
Tout ? Non ! Car une particule résiste encore et toujours a 1'envahisseur.
Et la vie n'est pas facile pour les garnisons de physiciens des camps retranchés
de ALICE, ATLAS, CMS et LHCb.


http://indico.cern.ch/getFile.py/access?contribId=4&resId=0&materialId=slides&confId=166231

.

 Le 4 juillet : 'Higgstérie' au CERN

Latest update in the search for the Higgs boson




? Plan

¢ Le boson de Higgs : quoi, pourquoi, comment ?
¢ Le boson de Higgs au LAPP
¢ Recherche du boson de Higgs dans le canal H - yy

¢ Recherche du boson de Higgs dans le canal H— 47

4 Combinaison des résultats



Le boson de Higgs



? Le Modele Standard

Atome

Matiére

Electron

¢ 1 particu]es élementaires € 4 interactions fondamentales
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?Pourquoi le boson de Higgs

¢ Mécanisme de Higgs:
(ou de Englert-Brout-Higgs-Guralnik-Hagen-Kibble)
- postulé en 1964

- donne masse bosons W et Z, et aux fermions (quarks, électrons, etc)

- prévoit existence d'un nouveau boson

¢ Analogie : le cocktail




? Recherche suivant masse

¢ Boson de Higgs donne la masse aux particules mais on ne peut pas
prévoir la sienne !

¢ Recherche pour masses entre 100 GeV et 1 TeV

¢ Masses exclues avant le 4 juillet 2012 :

indirect

CMS

ATLAS

Tevatron

LEP
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? Production au LHC (1)

€ Section efficace < taux de production
Actuellement :

¢ ~1 boson de Higgs toutes

Em Vs=7TeV ¢ les 10 s
+ 13 4 50 bosons W /s
T i 11 ..
o _ ¢ 1 million di-jet /s
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? Production au LHC (2)

¢ On n'observe pas directement le boson de Higgs, mais ses produits de

désintégration

¢ Rapport d'embranchement = fraction d'événements dans un état final
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Actuellement :
¢ 1 Higgs toutes les 10 s
¢ 1 H- vy toutes les 1.5 h
¢ 1 H - ZZ toutes les 10 minutes

- 1 H - 47 toutes les 3 heures
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?Comment on le recherche (1)

® Exemple : signal =H— ZZ - £7¢ ¢

¢ Autres particules qui vont avoir état final semblable
= bruit de fond

- irréductible : production de 2 bosons Z

- réductible : Z + jets, tt, etc

¢ A partir des 4 leptons, on calcule m, , et on remplit I'histogramme

47’
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?Comment on le cherche (2)

¢ Les histogrammes en vrai:

®H 727 - 4¢:

GeV
w
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* Data ATLAS Preliminary
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=> Trés peu d'événements attendus

¢ H-
H-vyy
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=> Trés petit signal par rapport au
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?ATLAS et boson de Higgs au LAPP (1
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ATLAS et boson de Higgs au LAPP (2

¢ Théses au LAPP:

Théses en Cours

Mam Directeur Sujetde lathése Date de soutenance prévue
Houry Keoshkerian  Emmanugl Sauvan Recherche de signaux de nouvelle physigue 8 plusieurs électrons auprés du LHC 2014
Maud Schwoerar Jessica Lévéque /Isabelle Wingerter <_Recherche de signatures inclusives contenant deux photons dans le détecteur ATTES 2013
Dimitra Tsionau Lucia Di Ciaccio / Stathes Paganis mesure de la section efficace de production du W 2012

Ludovica Agerio-Bella Tetiana Berger-Hryn'ova / Lucia Di Ciaccio  Recherche de nouveaux états physigques dans |e spectre de di-électrons a haute masse avec 'expérience ATLAS 2012

Louis Hélary Micolas Berger/ lsabelle Wingerter Recherche de technicouleur avec I'expérience ATLAS; mise en route du calorimétre électromagnétique 08.12.2011

Kieu Oanh ThiDoan  Théodare Todorov Mesure de la section efficace différentielle de production du boson Z 2012

Théses Soutenues

Mathieu Aurousseau
Olivier Arnaez
Thibault Guillemin
Jean-Frangois Marchand
Michele Consonni
Mohamed Aharrouche
Fabien Tarrade
Damien Prieur

Olivier Gaumer
Christophe Le Maner
Lionel Neukermans
Nicolas Massol
Jean-Marie Bussat
Guillaume Eynard
Serge Nicoleau
Olivier Linossier
alérie Hermel
Frédéric Rival

Mario Stipcevic

30 septembre 2010 <BEITEICHE du Higgs en 2 photons: préparation de 'analyse avec les premiéres données. Mise en route du calorimétre électromagnétique: étude des muons CoSMIGUES== 2010
5juillet 2010 Etude de la production du Z 3 14 TeV dans |e centre de masse dans I'sxperience ATLAS. Mise en route du caloriméatre électromagnétigue lien
30 juin 2009 Préparation a la mesure de la section efficace de production inclusive du boson W en &lectron-neutrine dans I'expérience ATLAS au LHC pdf
3juin 2009 <EHMETE Ta recherche du boson de Higogs en deux photons dans I'expérience ATLAS au LHC et calibration du calorimétre a Argon Tiguide — —== pdf
15 juillet 2008 RETME[chE du boson de Higgs dans les cascades de désintégration de particules supersymétriques avec |e détecteur ATCAS au [HE—= pdf
11 décembre 2006 Etude des performances en faisceau-test d'une tranche des calorimétres centraux d'ATLAS. Mesure de 'asymétrie avant-arriére des Z produits au LHC dans le mode de désintégration e+e-. pdf
18 septembre 2006 <EtafUriage du calorimetre électromagnétique tonneau. ldentification des leptons taus et recherche d'un boson de Higgs dans le canal ggH-»qg tau tau dans l'expérience ATCAS au CHL —= pdf
14 avril 2005 Etalonnage du calorimétre électromagnétique dATLAS. Reconstruction des événements avec des photons non peintants dans le cadre d'un mod&le supersymétrigue GMSE. pdf
13 décembre 2004 Analyse de l'uniformité des modules de série du calorimétre électromagnétique tonneau d'ATLAS. Recherche de bosons supplémentaires neutres pdf
27 juin 2003 Eponse du calorimeétre électromagnétique et recherche d'un boson de Higas de 300 GeVe2 dans |e canal ggH -= ggWW -= galvujj dans 'experience ATCAS pdf
22 mai 2002 age du calorimetre électromagnétique d'ATLAS. Recherche du boson de Higgs dans ses désintégrations invis pdf
19 avril 2000 Conception et mise au point de |a procédure de qualification du calorimétre électromagnétique & argon liquide d'ATLAS pdf
5juin 1998 Conception dun dispositif d'acquisition rapide de grande dynamique : application 3 1a lecture du caloriméatre de I'expérience ATLAS pdf
6 rnai 1998 mauction associée du boson de Higgs, HW, Hitbar, HZ --= 2gamma + e+-/mu+- + X avec le détecteur ATLAS, aupres diLHE= pdf
16 avril 1997 EEETedration du boson de Higgs en électrons et photons : optimisation et étalonnage du calorimétre &lectromagnétigue di

B avril 1997 BETMETChe du boson de Higgs de masse intermédiaire (120-180 GeV) dans le canal HO --= ZZ*--= 4 leptons sur ATLAS et test d'un prototype de calorimétre elecfromaanSIHmE=

20 septembre 1996 contribution a la conception et 3 la réalisation d'un circuit spécifique de codage des informations issues du calorimétre d'une expérience auprés du LHC.

22 juin 1984 Construction d'un prototype de calorimétre hadronique pour le futur collisionneur @ haute énergie LHC du CERN.

19 mai 1994 Etude d'un prototype de calorimétre hadronique 3 argon liquide pour une expérience auprés du LHC: comportement en faisceau et optimisation de la résolution 4 I'aide d'une méthode de pondération
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Comment chercher le H—-yy
avec ATLAS



? The ATLAS experiment

Inner detector (2 T)

In[ <2.5

Si Pixel et SCT, TRT

tracks, vertex

o/p; ~ 0.05% p, (GeV) & 1%

Rarrel Tomid

¢ > 96% operating channels
¢ > 90% of data used for physics

Muon spectrometer (0.5T)
In| <2.7
gas chamber in toroidal magnetic field

tracks, trigger

o/p, < 10% up to 1 TeV

n=—In(tan(3))

38 countries

~ 3000 members

=>» Very good behaviour of all sub-detector
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? Calorimeter constraints for H—yy search

i m 2= : g o ey E
¢ Invariant mass:m *=2 E, E, (1-cosAQ(y;y,)) | & mos, S - G )
140();_ \s=7TeV,JLdt=4.8fb1 _;
¢ Energy: 1% precision needed 0 oo La-saw E
= EM calo resolution cst term < 1% " E
¢ Angular separation: better than 5 mrad T E
.. & 100_—+ # b . E
= vertex precision < 1.5 cm : ﬂ4+ ++++++ﬁ++++++++++¢; LA ++“++++E
100 110 120 130 140 150 n [Ge\1/§50
t (a) () [ (c) [ (d)
300 : 300 300 300
AE/E = 2%® 0.5% ; L Oy = 0-0Cm
200 200 200 - 200 -
AE/E = 7%® 1.0% 10 pile-up events |
100 100 g 100 100 L'-
s 100 025 %75 100 025 375 100 025 Y15 0 1025
Moss (Cav/c") Mass (GeV/c") Moss (Cev/c") Moss (CeVv/c")
Large Hadron Collider Workshop, Aachen, Germany, 1990
¢ Good photon identification and large jet rejection 18



? EM calorimeter

M= 0
¢ Sampling calorimeter: Pb-LAr with accordion geometry |
- fast read-out n-1.5

- hermiticity in @
- high granularity (~160000 cells)

LAr hadronic = i
end-cap (HEC) ——0 s

EM endcap ﬁ "

- segmented laterally and longitudinally e =R = 1) = 3.
high energy tails—— 73 o -Aﬂ\zo-l‘ =< Sk —l 3
A EM barrel S : LAr forward (FCal)
=0 5%, _ -
Ap=0.1
¢ Expected resolution:
O 0
1.7 X, ! 5 _10% 60.79%

E VE

main energy Tr 0 .
52 deposit photo =YY

y-110
separation

pointing




? Le revers de la medaille...

¢ Pliage des électrodes : machine du LAPP

G

¢ Assemblage des modules

- ~1/3 assemblés et testés au LAPP

¢ Cablage

ATLAS mote
ATT-AB-EN-0014

Cabling procedure for the ATLAS
electromagnetic barrel calorimeter modules

Written by = P. Perroda'.
Iave: contributed to this work: M, Cailles?,
M. Chalifour?, P. Comebise?, A. Girard", P. Imbert?,
Al Jeremiet, B. Mansoulié?, N, Massol®, H. Praysiezniak',
G, Sauvage!, J. Sehwindling? and .J, Tossan'.
Updated from the experience on the wheel M 20

May 29, 2002




? Reconstruction de I'energie dans le calorimetre

particule

- (- )

- B Amax a E -.n- ) Amax ?
bi-polar Digitization o Digitizatiof
L ]
shape at 40 MHz S at 40 MHZ | g o Sa; (S; - ped)
t
> > > L >
T | E— j|—
ns ns

Front-end electronic Back-end electronic
€ Cartes calibration, ROD

¢ Soft acquisition et contrdle des cartes + code DSP

test cartes
calibration

Carte ROD

A
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? Luminosity & pile-up
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? Photons: energy

0.1

¢ Cluster reconstruction

Ag

- AnxAe = 0.075x0.175 = 3x5/3x7 cells, in the barrel
- AnxAe = 0.125x0.125 = 5x5 cells, in the end-caps

- F ~J +]§"1+]E"2+E3

W

amas
¢
/ l/
. 2= - -
¢ Energy resolution |Mw — 2 Eq E; (1-cosAo(y.y,)) n
. 2001(‘1(')3"|““\““\“"I"“\““\“"\"‘

- measured from Z — ee peak resolution § e ATLAS Proiminary E
N E 160 Data 2011, \'s=7 TeV, J.Ldt =46fb’ é
¢ = 1% barrel Oe__a o I b wear
o E \/E 100 a3
c = 1.2-2.5% endcap Y B0 CIzoeehc —
60— —
40 E
, : 20° .
= 12% uncertainty on m resolution greseseet T TTeeesserease

Mee [GEV]

¢ Electron energy scale extrapolated to photon with MC

= 6% uncertainty on m resolution
24



? Photon: tracking and pointing

¢ ~ half of photons converted before calo

- stable with pile-up

m ?=2E, E, (1-cosAg(Y,;Y,))

¢ Unconverted photons

- photon direction from calorimeter
longitudinal segmentation

Fraction of photon candidates

1 = T | T T T T | T T T ‘ T T T T ‘ T T T T | T T T ]
0 95_—.— Unconverted photons ATLAS Preliminary J
0-82 o Converted photons Data 2012, ys =8 TeV 5
O —i— Single track conversions _ 4 -
07 ; —*— Double track conversions .[ Lat=331 E
0.6F =
E . ——— -ty e
0.5 E_ e e D L b I 0 D Gy (B e e G _E
04 E
02 HFET e
01 E
0 E 1 1 | 1 1 1 1 | 1 L 1 1 ‘ L L L L ‘ 1 1 1 1 | 1 1 1 1 =

5 10 15 20 25 30

[
w

Average interactions per bunch crossing

¢ Converted photons

- position of conversion vertex (Si hits)

=>» Primary vertex measured to ~1.5 cm

=> Insensitive to pile-up

o
.
N

T T
[ ATLAS Preliminary
(Simulation)

0.1
+ gg— H-vy, mH=120 GeV

>
(0]
o
0
o
£ 0.08
S
Z
©
<

— Fit

+u<é ]
+6<p<9 -
4 9<u<i2 ]
“+u>12

b i P R B I
910 112 114 116 118 120

.. . | o
122 124 126 128 130

m,, [GeV]
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? Photons: identification

€ Identification : info from calo + tracks

cluster-track (4)

frack quality (8) »——4_shower shape (10) hadror}/;:)/eakage

pixels SCT TRT |[cryo

4 Two methods used:
- Vs =7 TeV: Neural-network

uncertainty: ~4%/photon = 8.4%/event

- Vs =8 TeV: rectanguler cuts, optimised against pile-up
uncertainty: 5/7% barrel/end-cap = 10.8%/event

¢ cfficiency: 85% to >95%
— rejection ~5000

| | |
ATLAS Preliminary

Simulation

- ¥ {unconverted) -!
Djets {unconverted) 1_

R

T

had

10
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? Photon: isolation

¢ Computed from positive-energy topological

clusters in calorimeter with AR < 0.4

¢ Corrected for pileup and underlying event by

subtracting ambient energy density event-by-event

Isolation energy [GeV]

N W A O

old isolation —

. 2011 Data (Z — e*e'),j Ldt=3fb

& Simulation (shifted by 800 MeV)

1‘ . Large gap . 8BCID gap
:" ATLAS Preliminary
H ® s
H ie ~
& 4 .0
® %

-1

1 | 1 1 | 1 ‘ 1
200 300

Bunch crossing |

D

Isolation energy [GeV]

Isolation Cone

Fixed-size Photon Cluster
5x7 Cone Core

. Topological Cluster

Topological Cluster

e

6- new isolation ——
5 o 2011 Data (Z—)e*e’),J Ldt=3f"
45 + Simulation (shifted by 100 MeV) .
g . Largegap . 8BCIDgap g
3 ATLAS Preliminary =
2F =
1 — .
-1 =
_2 C | _

1 ‘ 1 1 1 1 ‘ 1
200 300

Bunch crossing ID

¢ Good stability with position of colliding bunches in train — robust with pileup

¢ Uncertainty on signal yied: 0.4-0.5%
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? Event selection (1)

CATLAS

A EXPERIMENT

4 Cuts

2 photons with |n| <2.37, not in crack
pTleading > 40 Gev, stubleading > 30 Gev

tight identification
isolated

100 < m <160 GeV

¢ Acceptance on signal:

30-40%

¢ Expected and selected events:

ggF VBF WH ZH ttH total data
Vs =7 TeV| 70.9 5.8 2.4 1.3 0.3 80.8 | 23788
Vs =8 TeV| 100.3 8.3 3.2 1.8 0.5 113.1 | 35271

"
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? Event selection (2)

¢ Background decomposition

- irreducible: yy from QCD processes

- reducible: yj or jj with mis-identified jet

¢ Data-driven decomposition

2x2D side-band method

» generalisation of ABCD method for two candidates

check performance of photon
identification

validation of description of

background modelling
¢ Results:
Yy Yi 1]
Vs=7TeV 80% @ 19% 1.8%
Vs=8TeV 75% | 22% 2.6%

Events / GeV

1200

1000

800

600

400

200—

[e)
82, A
< B D
@)
c
[
3 A C
: : >
tight non-tight
— T I T T T T I T T T T I T T I T T T T I T T T T
B ATLAS Preliminary —«— 17+DY Data ]
L Data 2012 —=— vj Data i
H \s=8TeV,[Ldt= 59fb"  —— jjData ]
__ ++ —}— Stat. uncertainty ]|
- +++++ + Total uncertainty
- +H .
- H ’
- t,+ ]
— t ++++++ ; —
- . My L 1
— Hi4yt ]
" Pttty a4
ﬂ‘ +++ ++ ¥ ++
LT ,+++*+++ -
*H* ﬂ“‘u”# S




=40

Study in categories (1)

¢ To enhance sensitivity: data sample split in categories, with different m,
resolutions and different S/B

<A 2unconv: ~ A 21conv:
X Z =
. E/- :
10 categories:
+15% - | converted/unconverted photons L0 S
o o

:
q

3 eta regions
- p,thrust (60 GeV cut)

+5-10%

+2.39 0.75 n(yl)

; T T T T I l:- T T T I T T T T I T T T T I T T T T I T T T T
y= 1 E vy+yj Background E
g é E ............... > - . .
o I E /] Bkgd. Uncertainty N

- - o] L ™ '
pyl_py2 Q 107E - : —4— ggF m =125 GeV E
A = - T e, .
f=—=I T o - Poe,. **%eae.  —f— VBF+VH+iH m~125 GeV -
|| _§1_ _§2|| 6 10-2 E_ "." ...." H ?:
P v2 1 p T p T £ - ,"./’/9-.. .‘.“".0 ]
? T thrust axis g 10° /'/"'- . Tt . _
""""""""""""""""""""""""""" E:D) g : Gy S Mege . +'+’++ﬂ+ 3
~ T \s=7TeV 7///// N '+"” 4
2 Y Ty Mty

2 10" e ATLAS Simulation 7%, 4 t# 4
= = o 72,7, v + =
S5 = Preliminary 77 / 7 3

1 0'5 1 1 1 1 ‘ Bl 1 1 | 1 1 1 1 ‘ 1 /l |/ 1 / 1 A | 1 1 1 1

0 50 100 150 200 250 300

Py, 1GeV]



? Study in categories (2)

¢ Category for enriched VBF signature:
- 2jets with p_ > (30)25 GeV and n| < 4.5
- |An|> 2.8
- m, > 400 GeV

- |A@(yy:jj) > 2.6

r; 0_3 L L L |E LI L B L L B I E| L LI IR B :>: 0.25 _I T ; LIS L I B B B L B ! T T T |_'.|_ '2(')1|1 lDlatlal [rrr |_
= N : +#- 2011 Dat . = - . ]
= - ATLAS Preliminary vy ata . 5 - % ATLAS Prellmgnary Yy .
e 0250 ¢ Ty i et ] 2 - \s=7TeV vjet ]
9 B : (22 yy+yi Uncertainty o 0.21 : Yy+yj Uncertainty —
N i 1 / I v Uncertainty ] ks - Ldt = 4.8 " By Uncertainly v
= 02 |Ldt=48f ; ggF m =125 GeV © - DR ggF m =125 GeV -
E - : i VBF m=125 GeV - % 0.15— — VBF m,=125 GeV —
(@] - H — P | .
£ 015 -] ; B 1
= n N © [ _]
> o1bE E g 01— -
£ L : N :/_// .
(T - N @ 0.05F -
0.05F- - o - N

- . S . .

el S e Ry I o 0 100 200 300 400 00 e \;3]00
m i

¢ 29%/24% efficiency on VBF Higgs boson at Vs = 7/8 TeV

- ~70% VBF, 30% ggF
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? Study in categories (3)

¢ Resolution and S/B in window that would contain 90% of the signal:
- Vs=8TeV, m,, = 126.5 GeV

N
-
resolution =
(GeV) S/B )
inclusive 1.63 0,030 =
R low eta 1.45 0,060
— o UNCOMY M igheta = 157 | 0,025
conv low eta 1.67 0,042
high eta 1.93 0,018
conv | crack eta 2.65 0,014 & IA}LASSimuIation
UNCONV |OW eta 1.37 0,164 f 0'12:_ Preliminary
high pTt high eta 1.51 0,071 & o
conv I(?w eta 1.50 0,150 % 0.08]- my= 1
high eta 1.68 0,057 z - {s=8TeV
— 2-jets 157 | 0,217 - oo
0.04—
0.02}-

=1 conv:

r

® Unconverted central
high P, |
FWHM = 3.2 GeV -
O Converted rest ]
low P h
FWHM = 4.5 GeV ]

)
5

130 135 140 145
m,, [GeV]
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? Systematic errors related to jets (1)

¢ Introduction of 2-jet category = new systematics uncertainties
m, =120 GeV | ocD scale  PDF * ag

. +11.9% +7.8%
¢ QCD scale uncertainty g9k 79% | 7.29%

- baseline: "Handbook of LHC Higgs Cross Sections"
- ggF: computed at NNLO = 1% jet at NLO = 2™ jets at LO = 70% error
- use of MCFM: yy+2 jets at NLO = 25% error for 2-jet bin

CERN-PH-EP-2011-192

¢ Underlying Event modelling

_.
&)
T

_[ L dt=37 pb’!

1 \s=7 Tev

1 anti-k; jets, A=0.4
1 Data with
statistical error

Systematic
uncertainties

—
TT T

- comparison of 2 two pythia tunes:
AUET2B and Perugia2011

Ratio wrt NLOJET++
- o

NLOJET++

- different description of forward jets

POWHEG
s (CTI0,u=p™") ®

- example: Measurement of inclusive jet and dijet production
in pp collisions at sV = 7 TeV using the ATLAS detector

POWHEG

- 30% uncertainty for ggF TR arer i —
p [GeVl | cTio, u=pm) ®
HERWIG AUET2

- 6% uncertainty fOl‘ VBF POWHEG fixed order
0 {CT10, u=p>") x
Non-pert. corr.
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? Systematic errors related to jets (2)

¢ Jet Energy Resolution: negligible

¢ Jet Energy Scale uncertainties

- 0.12 — —_— > 0.25¢ - ]
= » _ = . \
£ Anti-k, A=0.6, EM+JES, 0.3< |1 | < 0.8, Data 2010 + Monte Carlo QCD jets | ‘= [ Anlik A=06, EM+JES, 36<|n| <45, Data 2010 + Monte Carlo QCD jets
L i © B ' . ) 7
§ oo s mrmvewsomm o owemeess o § gl 1 I 1 omeme
g % JES calibration non-closure PYTHIA Perugia2010 ] g - ) l(;a Ia::f-l ||on noln (I:OS‘:.lre H g E
> [ o Single particle (calorimeter) Additional dead material | o _ gle particle (calorimeter) Additional dead material ]
-% 0.08[] Total JES uncertainty — = 0155 Intercalibration [ ] Total JES uncertainty |
: ] e Ylor -]
2 oo Central . & [ Forward '
¢ oos-  Centra . ¢ [ = Forwar - .
& - ATLAS Preliminary . R ATLAS Preliminary -
%) _ i ﬂ 'L = i
W 0.04 = = C ]
o B ] o B ]
g -~ S 405_ — — —— — — — — ] 5%
2% S =802 =k —g e i —-— e - = - -
N L R T Y W N 70 c T S S T WO SO0 T T T E
(I 4 i . . X, -SRI SR 1 A
, 1 .'J2 i oL v X1 .i.*. L I3 I 5 0 20 40 50 60 70 102 2)(102
30 40 10 2x10 10 2x10 ot
P [GeV] py [GeV]

T

- varying JES by its uncertainty
- uncertainties separated for
e low pTt, high pTt and 2-jet categories
e gogF VBF, others
- up to 19% in 2-jet bin, <5% in other categories
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? Summary of systematic errors

¢ Systematic uncertainties /category and /production process

¢ Largest systematic errors:

7 TeV | 8 TeV

Signal

photon ID

8.4% 1 10.8%

event

theory gg — H + 2jets

up to 25%

yield

Underlying Event (2-jet)

6-30%

Category
migration

ggF:19%

Jet energy scale

VBF : 8%

Mass

calo energy resolution

12%

Resolution

photon energy calibration

6%

1000 ——————————————————

> = . = > 1400~ :
9 900~ Selected diphoton sample — 8 N Selected diphoton sample ]
% = ° Data 2011 = E 1200— . Data 2012 —]
g 800 — Background model — c = 4 Background model 7]
o .S SMHiggs boson m, = 126.5 GeV (MC) -2 N SM Higgs boson m_ = 126.5 GeV (MC) _7
= = - ]
600 - \s=7 TeV,j Ldt=4.81b — 800 _ Vs=8 TeV,I Ldt=59f" 4
500 ATLAS Preliminary — u ATLAS Preliminary ]
400F- = 600~ =
300 :_ _: N ]
= 3 400— —
200 + - L
100 = 200[— —
E —_ 1 | PRI | | — | E : :
o =T T —— T +— T = ! | | 1 !
~ — | (2] ort I 1 1 ) 1
= = 100 —
A 79 s bty 4o ; 5 H f -
o 0 4 o of -
8 S S
-50 a - { t 1 =
t L L L L L e -100 T T R PR B P P -
100 110 120 130 140 150 160 100 110 120 130 140 150 160
my, [GeV] m,, [GeV]
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? Background fits (1)

¢ Bkgd parametrized by analytic function for each category

- exponentia] % 400 o e —Iltrtljelbalucl;grloulnr; —
% - background + biais ]
- 4™ order Bernstein polynomial 5 3501 — background + biais + signal -
U [ —
S - -
- exp(a*x+b*x?) 3005 h_arder to E
- discover .
250 —
- harder to3
200 exclude —
150 —
L | | | | | 1 | | | |

| | | | | | 1 | 1 | | | | | 1 | 1
110 120 130 140 150 160

o
oL

1
my [GeV]

¢ Bias checked with Bkgd MC Sherpa (cross-checks Resbos, diphox)
- bias = number of event when fitting 'bkgd+signal’ fit on bkgd only MC

¢ MC bkgd shapes compared to data-driven decomposition in each category

=» Uncertainty on signal normalisation

- inclusive; 7.3 events at Vs = 7 TeV, 10.6 events at Vs = 8 TeV
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? Background fit (2)

¢ Examples:

% 2400 : T T T T I T T T T | T T T T I T T T T I T T T T I T T T T
G 2200 Selected diphoton sample
@ = e  Data2011 and 2012
5 2000E Background model
o 180074y . L. SM Higgs boson m_ = 126.5 GeV (MC)
1600 .
= \s = 7TeV,ILdt=4.8 o
1400
1200~ ls=8 Tev,_[ Ldt=591b"
1000
— >
800
600
400 i
200~ ATLAS Preliminary =
2 . = I —+——+—+—1 I I =
o = H =
B t St 1 $ =
5 i
PR T P S T PR S S S NN TR T N S NN M| ._:
100 110 120 130 140 150 160
m,, [GeV]

expected signal: 190.9
bias uncertainty: 17.9

Events / GeV

Data - Bkg

Events / 2 GeV

Data - Bkg

+
+_
+.
1

expected signal: 31.4

500 T T
4503—

- L] Data 2012
400f— 4th order polynomial fit

350

Unconverted rest, low P, blaS u nce rtal nty 3 . 3

SM Higgs boson m,= 126.5 GeV (MC)

\s=8 TeV,I Ldt=5.91b"

300:
250;_ ATLAS Preliminary
200
150~ 3
100~ ;
sof- E
e E T f I _—
50— —
4+ 3
0§++l + 1Ldil +4- ll.l«l*lh+l Ll. ||lL$J. $oat g S
=T +m|1'|+ LS R AL LIR FUAS A 0C SO +'r- %
—50#. - ! ! 1 - 1 L ! - _—
100 110 120 130 140 150 160
m,, [GeV]
60 . —————— expected signal:2.7
o Converted rest, high Py 0 H .
E .ot | bias uncertainty: 0.5
— Exponential fit
- SM Higgs boson m, = 126.5 GeV (MC)
40

30

20

10

Is=7 TeV,I Ldt=4.8fb"
ATLAS Preliminary

T 4+

IIIIII|IIII|I

ZU

0

%]

IIIIII

|

100

110

120

130 140 150 160
m,, [GeV] 3 7



? Results (1)

¢ Exclusion @95% CL:

- expected: 0.8 to 1.6 SM
- excluded: (112-122.5) and (132-143) GeV °

95% CL limit on c/cy,,

q10 115 120 125 130 135 140 145 150
my [GeV]

¢ p, = compatibility of selected events with bkgd-only hypothesis
- min: 2.10° at 126.5 GeV

o 10|||||\|||\\\|

a

oo

3.50

1 P 3o
Data 2011, Ys=7 TeV, [ Ldt = 4.8 fb”

£5011,Vs =7 TeV, | Ldt =4.8 fb”

L Da
4| Data 2012, {s= 8 TeV, | Ldt = 5.9 b y )
3.6 0 o J EM Data 2012, Vs =8 TeV, [ Ldt =5.9 fb° 4.5 o
5 Observed p_ 2011+2012 0 e Y .. .............
10 E © Observed p, 2011+2012 (with ESS), -— g’;’;zcrz% Eu 22(?1111*2012 = T o = O E’f“’,ﬁ’; 11 ca,egories
E © Observed p 2011 (with ESS) = = =« Epected p %2011 E Observed p , 9 calegorlies
-6 ° . Observed ,% 2012 4 A VM eeeee= Expected Py 9 categories
1 0 © Observed P, 2012 (with ESS) = = = . Expected p° 2012 =] Observed p_, inclusive
U U P SN U PSP F5¢ T E e Expected p,, inclusive
10_7 T T T T T LB IS(IS.I.II.II-II-II-II.ITI.II-II-II-Il.lrl.II.II-II-Il.II.I:I
110 115 120 125 130 135 140 145 150 10 110 115 120 125 130 135 140 145 150

my [GeV] m,[Gev] 38



? Results (2)

C 8' LI | T TT | LI | T T ‘ T T 1T bl LI | T TT ‘ L I T
o o (o o ' = Combined — Converted central,lqu |
‘ MaX Slgnlflcance : -g L _Bnconverlej cen:ra:, lr:)-whpﬂ ----8825:&23 (r:eesnttrﬁ:l\,mh;)gh P, 0.25 o
0 - « == Unconverted central, high p_, onverte res: i B ) -l
45 o (local £ O o meredrent mans ----;é?ntveriej et R &
- o e ATt S i =
=AY ( oca ) 3 L SM H—yy Data2011,|s=7TeV,JLdt=4.8 fo 0.2 §
S I | SEICRERIE R Sf N < ©
—_ . [ =
expected: 2.5 0 SR S Wttt Sl 1 loasB
T plmimimimimimima e X e - =
- 3.6 o (global) >
Ry ot ittty 1 o1
- CMS: 4.10 (local) NPl - — )
e NTRD e e Nl e 177]0.05
LN/ ATLAS Preliminary.
110 115 120 125 130 135 140 145 150 0
my [GeV]
‘ -'_C_' 3__' T | 1T 1T I 1T 1T L ‘ LI ‘ T T T I 1T 1T I L L_
i i : 2 = SMH E
Fitted signal strength: S 250 SMHom ATLAS Preliminary ~
_ O 2 2F meme E
- U7 S 155 -
SM Higgs n B R | SR 3
- p=19=%0.5at 126.5 GeV 0.5
L N S e
- CMS: = 1.6+ 0.4 at 125 GeV osE i
A =
= Data 2011,Vs=7 TeV,[ Ldt=4.8fo"'
1.5 = Data 2012, \s=8 TeV, [ Ldt=59f" 3
-' L1 | L1 1 | I L1 1 | | L1 1 1 ‘ L1 1 1 ‘ I [ - I L1 1 | I L1 1 | f—
_2110 115 120 125 130 135 140 145 150

my[GeV] 39
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? Event selection

¢ Two same-flavor opposite-sign di-leptons (e/p)

¢ p > >20, 15,10, 7 GeV (6 GeV for p)
¢ 50 GeV <m_ A <106 GeV

¢ 17.5-50 <m_,<115 GeV

- all same-flavor opposite-sign pairs m >5 GeV

- AR(LI") > 0.10(0.20) for all same(different)-flavor

¢ Number of events in 80 <m, <600 GeV:

Vs =7 TeV Vs = 8 TeV
obs 88 142
exp 7/1+£5 1097
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? H—4 leptons

¢ Invariant mass:

>

o 35~ ¢ Data . imi

3 B Background 72 ATLAS Pr(e*)llmlnary
Lo B Background Z+jets, tt

@30 ] Signzg (mH=125lGeV) H—22 "4l

5 ] S!gnal (m =150 GeV)

L|>J o5 [ Signal (mH=190 GeV)

% Syst.unc.

N
o
L_I_II-_I_|IIII|IIII|IIII|I

s=7TeV:|Ldt=4.8fb
s=8TeV:|Ldt=58fb"

—i
9]

10

100 150 200

m, [GeV]

¢ 77 bkgd shape from MC,
norm. with data

¢ Z+jets, Zbb, tt : data-driven

¢ Events in m,, region 125 + 5 GeV:

Vs =7 TeV Vs =8 TeV total
exp. bkgd 21+03 29+04 51+0.8
exp. signal  2.0x0.3 3.3x05 53+0.8
observed 4 9 13

¢ Expected S/B at 125 GeV:
- 4u~1.6
- 2e2p~1.0
- 4e~0.8
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? Results

¢ p, value:

- 3.4 0 (local)

- expected: 2.6 ¢

- 2.5 0 (global)

- CMS: 3.20 (local)

(] [ T T 171 | T 7T 17T | L | T 17T ‘ T 17T ‘ T T 17T ‘ T T T
Q.
= 10t —— Obs. combined ATLAS Preliminary =
O SRARAEED Exp. combined ) 3
3 I E)bs_ 20;11 H— 727 '— 4] .
L - Xp. 20 lo . _ -1
10p o B2 (=7 TeV:|Ldt =4.8 fb 5
[ oo Exp. 2012 Vs=8 TeV:[Ldt =5.8 fb' ]
1E <
SN N N ] o
10" = Y“\~//( E
E ----- 3 20
10°¢ 3
1 0-3 E_ ‘_Ti 30
10 E
- 40
1 O 5 | I I - | | I | \ 1 \“\ | L1 1 1 ‘ 11 \ N ‘ L1 1 1 ‘ | I -
110 120 130 140 150 160 170 180
my, [GeV]

¢ Fitted signal strength:
- u=13+0.6at125GeV

- CMS ;1 07+O4at1256GeV

Signal strength (u)

3.5; —e— Best Fit
: [ -2InA(u) < 1
3
250 ATLAS Preliminary

oF \s=7TeV: [Lat= 481" ]
: \s=8TeV: [Lat=581" ]

data

110 120" 130 140 150 160 170 180
m, [GeV]

1.5 :
13 5 L ;
0.5
- e SR i
0.5 ;
IIIIIIIIIIII I L1l I L1l I L1 11 L1 1
110 120 130 140 150 160 170 180
my, [GeV]
= 4E """""""" ll‘j
£ 3.5F —e— Best Fit
© 21In(w) <1 . . .
S 3 =<t signal injection
(_‘3 2.5;— ATLAS Preliminary | = 125 Gev
S oF Is =7 TeV: {Ldt=4.8 o' H
n c \s=8TeV: [Ldt=5.8fb" ]
155 =
- R =
0.5F : .
oF :
0.50 3
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Combinaison of results



? Results (1)

¢ H- yy, H - 4¢:2011 + 2012 datasets (10.7 fb)

¢ full 2011 dataset (up to 4.9 fb™) g 3
- H- WW(*) - Ivlv, H- WW - lvqq 5 = :
- H->ZZ - llw,H- ZZ - llqq 5
@)
- H- 11 < 1

- WH- lvbb, ZH - llbb, ZH - vvbb

¢ Exclusion at 95% CL.: 10 -
200 300 400 500 600
- 110-122.6 GeV 100 o [GeV]
° L L B L B B AR BN BN
_ = 45 ATLAS Preliminary 2011 + 2012 Data -
129.7-558 GeV § [ [Ldt~46-48f"Vs=7TeV |Ldt~5859f"1s=8TeV ]
o I, Exp. Comb.  ----- Exp.HZZ* 5l ----- Exp.H— bb |
S qof Togmemh —omiemomomiow
. g ) = I j
¢ Significance: 3
—

- [max at 126.5 GeV: 5¢ ]

(expected: 4.60) i 1
- CM5: 4.90 ~ 125 GeV, o HE b0 25 130 135 140 145 b0
expected 5.90 m, [GeV] 45




i

Results (2)

¢ Fitted signal strength:
~ u=12+03at126.5GeV

in agreement with SM Higgs
boson within stat. uncertainties

CMS: p=0.8+0.2~125 GeV

4 1.ikelihood contour

Signal strength (u)

- 2D likelihood fit to signal mass

4.5

3.5

2.5

1.5

0.5

and strength

— T
ATLAS Preliminary

T T T |
2011 +

— ]
2012 Data

C \s=7TeV: [Ldt=481b" + Bestfit ]

C (s=8TeV: |Ldt=5859f"  ——-2InAwm)<23

R LT T -2InA{u,m ) < 6.0 =

— —Hoyy - . ) --‘H -

- —H-zZ0-m e E

E | | 1 | | | \ | | . IE
120 122 124 126 128

o
Nooo

—
8,

\\\I|II\\‘\III|I\\\IIT

Signal strength (u)

—_

0.5p»

-0.5

j\\ll||\

1

' ATLAS Preliminary
—— Best fit
[ ]-2InA(u) <1

| T T ‘ T 1T T T | L A | | 1T I_f
2011 + 2012 Data —

Vs=7TeV: [Ldt=4.6-48" 1
\s=8TeV: [Ldt=5.859f"

-
—
(@]

68%
95%

my, [GeV]

-2InA(n)<1 Intervals

\IIIII\‘\\\\|IIII|II\\‘Illll\\\llllll_[
115 120 125 130 135 140 145 150

2011 +2012 Data

T T T T T T 1
ATLAS Preliminary

W,ZH — bb

Vs=7TeV: [Ldt= 4647 1b"

H— 1t
Vs =7TeV: [Ldt= 4.7 1"

H— WW" = viv

Vs=7TeV: [Ldt= 47 0"

H— y}(
\s=8TeV: |Ldt=5.9fb"
Vs =7Tev: JLdt= 481"

H— zZ" -

Vs=8TeV: [Ldt= 5.8 fb"
Vs =7TeV: [ Lt = 4.8 6"

Combined
ys=8TeV: |Ldt=5.8-591b"
\s=7TeV: [Ldt=46-48"

I N S I A A B

LS

[

10 1

Signal strength (u)
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Conclusion

¢ up to 10.7 fb! of data analysed, Vs = 7, 8 TeV

¢ Observation of a new particle compatible

with a Higgs boson

¢ Local combined significance: 5.0 o

- expected: 4.6 0
- H-vyy:450

H - 47:34 0

¢ Fitted signal strength:
u=1.2+0.3at 126.5 GeV

Local Significance

10

\|\\\|III'[

2Tt [ 1570y R el dal ol s Foriiore el iatiatels iiriat s

'ATLAS Preliminary
—— Obs.
---- Exp.

‘ T T T T ‘ T T T 7T | T T T ‘ T T T |_‘

2011 + 2012 Data |
Vs=7TeV: [Ldt=4.6-48 1" -
s=8TeV: [Ldt=5.859" _

"

115 120 125 1

RS A T A Al WA
135 140 145 150
m,, [GeV]

r\
30

Signal significance

TDR (1999): |
Vs = 14 TeV
At H — bb}
jo 2 A H —> _ > vy
- Total significance
D
JL dt‘{:}[} 1o %
(no K-factors)
10
]

100
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Is this the end?

A
i
©
¢ No ! This is just the beginning
¢ Need to check:
- if spin 0
- if Higgs boson
- if SM Higgs boson

¢ Properties measurements

— Cross-sections
- branching ratios need of high
. luminosity and
- couplings high statistics
—_ rm'thrul?.com
)



Back-up slides

“Take a look at this everyone - it just could
be the signature we've been looking for!”



¢ Parameétres :

2009 2010 2011 nominal
Vs(TeV) |0.9-24 7 7 14
L (em’sh)|  _ 2102 | 3.10® 10*
L, /an 12 pb* 45 pb™| 3 b 100 fb?

¢ Large Hadron Collider
- accélérateur de protons de 27 km
- 1232 aimants supraconducteurs
- 4 expériences principales
¢ Histoire :
- approuvé en 1994
- installation démarrée en 2000
- premiers faisceaux en 2008
- premieres collisions fin 2009

10*
10°
10°
10
1

IIIIIII ‘ T T T T T T T | T T T T T T T ‘ T T T T T
ATLAS Online Luminosity \s=7Tev

[] LHC Delivered
[ ] ATLAS Recorded

Total Delivered: 48.1 pb™'
Total Recorded: 45.0 pb™”

Total Integrated Luminosity [pb™]

10
1072
10

-1
10* 36 pb
10° L T
24/03 19/05 14/07 08/09 03/11

Day in 2010
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? First months of LHC running at 7 TeV

4.5 months
top
: Z
¢ SM discovery: 1
T W
- electron: 1897 — s | N SN AN
~ muon: 1936 = 102 ATLAS Online Luminosity Vs =7 Tev -
| 'P:" 105 |:|LHC Delivered =
- Vi ~1950 § =[] ATLAS Recorded =
% - v:1956 % 1 = Total Delivered: 15.87 pb'_: E
QL e 5 10_1 ;_ Total Recorded: 14.43 pb _;
2 | - quarks: 1968-1995 g 7 ;
S > 10_2? , E
> | - tau: 1975 E o0 < Pile-up k:
- W,Z:1983-1984 Z-g 10_4% E
Y- v:2000 i:
T 10lIII.|||...|...|...|,,||,,|_§
- Higgs: 2012 28/03 25/04 23/05 20/06 18/07 15/08 12/09 10/10

Day in 2010



? Higgs sensitivity with ATLAS

- 12 HE I . . ! . I. o1

e T . ATLAS Preliminary (Simulation) /| | 7

= [ - 94+ 56 \5=7 TeV  —o—5o\s=8TevV [/ | _

‘@ 10—t el B VST TR e Sy s=BiTev T

E B 1 - &+ 95% CL\E:TIEV"';‘T&_ 95% CL\s=8 jiw ]

E ol b ' E

- L + r. -

E 5:— ' H_:

E) — i :I .: —

TTTT = = Dec

£ 4B 2011
2__ __f;

— - = = June
QFU 120 2011

¢ 95% exclusion with 1 fb: 130-460 GeV
¢ 30 discovery with 5 fb™': 120-500 GeV
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? Le calorimetre a argon liquide: premieres idées

¢ Rapide I

¢ hermétique e
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?ATLAS et boson de Higgs au LAPP (2

— physique

— mécanique
— électronique
— informatique

¢ lappwiki.in2p3.fr/twiki/bin/view/AtlasLapp/LeGroupe

Mom, Prénom Téléphone MEI Senice Commentaires

Zolnierowski Yves 1629 Yves.Zolnierowski@lapp.in2p3.fr

Aubert Bernard - Bernard Aubert@lapp.in2p3 fr
Ballansat Jacgues 5581 Jacgues.Ballansat@lapp.in2p3.fr Cryogénie, kaptons, construction calorimétre
Earate Robert Bobert Barate@lapp.in?p3.ir
Baud Jean-Philippe 1707 Jean-Philippe. Baud@lapp.in2p3 i ﬁ'lm Assemblage, tests au froid
Baudin Patrick 5557 Patrick.Baudin@lapp.in2p3.1r |Mécanique| Assemblage, installation caloriméatre
Beeldens Yannick 17498 Yannick.Beeldens@lapp.in2p 3.1 Assemblage, installation calorimétre
Bouedo Thierry 1749 ThierryBouedo@lapp.in2p3 fr Data dictionnary
Cailles Michel 1710 Michel Cailles@lapp.in2p3.fr [ﬁmnique Arceaux, cablage calorimﬁ[ﬂ
Colas Jacques - Jacgues.Colas@lapp.in2pd fr |Retraité |
Corageoud Francois 1785 Francois.Corageoud@lapp.in2pa. CAQ RODIPU, programmation FPGA
Delebecque Piermre 1709 (bip 149) Pierre.Delebecque@lapp.inpd fr [E'Im:;l Construction calorimétre
Dromby Gérard 1696 Gerard.Dromby@lapp.in2p3 ir [Iﬁformatiquﬂ Gnline, Photos, Web
Dubois Jean-Mare 1725 Jean-Marc.Dubois@lapp.in2p3.fr |Mécanique| Assemblage Calorimétre, cryostat
Ghez Philippe 1633 Philippe. Ghez@lapp.in2p3.fr (informatique | Maintenant sur LHCh au LAPP
Girard Claude 5585 Claude Girard@lapp.in2p3.fr Wanique- MEcanigue CalorimétTﬂ
Michel Gouanére - - |thsicien | Maintenant souvent en mer
lonescu Gelu Gelu.lonescu@lapp.in2p3 fr [ﬁormatique_LﬂrgOnline, banc de test calibration, code DSP (Maintenant & Grenobﬁ)]
Jeremie Andrea 5590 Andrea.Jeremie@lapp.in2p3.fr | Mécaniquel Cryogénie, tests électriques (assemblage, cablage, tests en froid, surles roues au CERM)
Journet Laurent 1725 LaurentJoumet@iappin2p3fr  [Mécanique] Arceaux, eryogénie,
Laplace Sandrine 1632 Sandrine.laplace@lapp.in2p3.fr ﬁvsique-ﬁTLﬁﬂ Maintenant au LFMNHE
Lieunard Bruno 5575 Bruno Lisunard@lapp.in2p3 fr |Mécanique| Définition de procédure d'insertion de module dans eryostat
Maonteiro Ina 1711 Ino.Monteira@lapp.in2p3.fr Cryogénie
NappaJean-Marc 1661 Jean-Mare Nappa@lapp.in2p3.fr Injectewr, Installation ROD
Panazol Jean-Luc 1661 Jean-Luc.Panazol@lapp.in2p3.fr Banc de tests des RODs
Ferrodo Pascal Pascal.Ferrodo@lapp.in?p3 fr Maintenant & Berne (CH)
Sauvage Gilles - - - Il nous a quitté
Tassan Jean 1616 Jean Tassan@lapp.in2p3.fr Cablage (LAPP, CERN)
Zitoun Robert Retraité
(Prysicizn]
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? Tests a froid

€ Fabrication des modules en série

4 2000-2003

¢ Tests a froid de 28 modules tonneau

€ Quatre iront en tests en faisceau

¢ Suivi de la production
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? Insertion de la roue dans le cryostat
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? Electronique

B
1 it o

Carte
' calibration

LN
R e
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? Force électrofaible

€ Interaction faible

- désintégrations nucléaires
- fusion (ex : soleil)
¢ Exemple: “C - “N+e + Ge
n—- p+e+v
udd - uud + e + ;e

¢ 2 bosons de jauge massifs : W et Z interaction forte

interaction faible

électrofaible
électromagnétism

€ fin années 60 : force électro-faible gravitation

- unification forces électromagnétique et faible

- probleme : les bosons W et Z ont une masse
nulle dans cette theorie!
58



? Computing

¢ ATLAS jobs on world-wide Grid
- MC production
- user and group analysis
- at CERN, 10 Tierl-s, ~ 70 Tier-2

Running jobs
12:7 / SITE-VD / custom (x) / GREAR-LIN / | 27 Wet;_ks from Week 01 of 2012 to Week 28 of 2012
T T T

NGI_FRANCE Normalised CPU time (kSI12K) per SITE

LPSC other

LPC

GRIF

LAPP —_
CPPM £

CC-T2 =

CC

¢ One Tier-2 at LAPP
- ~600 jobs /sem

- ~half Monte-Carlo production, half user analysis
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? H—vy, signal strengh

¢ Compute |1 / category:

Unconverted
central low p,

Unconverted
central high p_

Unconverted
rest low p,

Unconverted
rest highp_

Converted
central low p,

Converied
central high p_,

Converied
rest low p,

Converted
rest highp_

Converted
transition

2-jets

Combined

\W

\s=7 TeV,j Ldt = 4.8 fb '

\s=8 TeV,J Ldt = 5.9 fb '—

ATLAS Preliminary —
Data 2011+2012

SMH— vy
(mH = 126.5 GeV)

Signal strength

Unconverted
central low p,

Unconverted |

central high P
Unconverted
rest low p,
Unconverted
rest high P,
Converted

central low p,

Converted
central high [

Converted
rest low p,
Converted

rest high [

Converted
transition

2-jets

Combined

Unconverted
central low p,
Unconverted

central high [
Unconverted
rest low p,
Unconverted

rest high P,

Converted
central low p,

Converted
central high [

Converted
rest low p,

Converted
rest high Py

Converted
transition

2-jets

Combined

T T | T T T T | T T
ATLAS Preliminary —

Data 2011 I

\s=7 TeV,I Ldt = 4.8 fb '

SMH-— vy
(mH = 126.5 GeV)

Signal strength

H% SMH — yy N

—
ATLAS Preliminary |

Data 2012 ]

\s=8 TeV,J Ldt=5.910" |

(mH =126.5 GeV) ]

Signal strength
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? H—vy, local significance

¢ weights w.: expected contribution from each individual category for a SM

Significance contribution

Higgs boson

- w, = 0°/0?, 0, 0 = expected statistical
uncertainties on the signal strength per

category i and for the combined analysis

- weighted significances Z'. = sqrt(w )Z..

8|IIII|IIII|II\\|\\\I

= Combined
I —— Unconverted central, low P,

6 — Unconverted rest, low p, .
= Unconverted rest, high [
4 B SM H—yy

- === Unconverted central, high Py

LI LI L T \ T T T
RS | |
onverted central, low

«=== Converted central, hlgh Py
Converted rest, low Pr
Converted rest, high Py,

== Converted transition

— 2-jets 7]

Data 2011, {s=7 Tev,j Ldt=4.8f"

Data 2012, ys= 8 Tev,j Ldt=5.9fb"

ATLAS Prellmlnary

110 115

120 125 130 135 140 145 150

my [GeV]

0.25

0.2

©
o
Weight of category

o
o

0.05

Significance contribution

Significance contribution

8,....|....|".Wm‘.... . AN
' —— Combined bonverted central low p. a

I = Unconverted central, low p_, 82:3::;:3 ‘::;“E"Wh")gh P ] 0.95

- === Unconverted central, high Py Converted rest, high 3 - .
61— Unconverted rest, low p --= Converted transition 1

- Unconverted rest, high Pr — 2-jets .

_27 | | ‘ g ATLAS Prellrplnary E
110 115 120 125 130 135 140 145 150 0
my [GeV]
8 :(I;c;n.:b:nledl rrrTrTTTTIT bonvertled Ice‘nt‘ral ‘Iowpl T
—— Unconverted central, low p_, 8823:::5 ?:;trlfé"wh;)gh p 0.95

=== Unconverted central, high pﬂ

i ATLAS Prfallmlna‘.ry Ty

Converted rest, high p

- Converted transition
— 2-jets

Unconverted rest, low [
Unconverted rest, high P,

110 115

[ e
120 125 130 135 140 145 150 0

my, [GeV]

Weight of category

Weight of category
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? H—yy, m_ /category (1)

Events/ 2 GeV

Diata - Bhg

Events / 4 GeV

Data - Bkg

200
180
160
140
120
100

B & B B

Unconvarad cantral, low B,

-

- 5M Higgs boson m,= 1265 GeV [MC)

LI I B B S B B A B B B L R B

Data 2011
Exp. of 2nd order polynomial fit

V5= ?Te‘-.r.J Ldt=4.8fo '
ATLAS Praliminary
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10
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L]
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? H—yy, m_ /category (2)

Events / GeV

Data - Bkg

Events / 2 GeV

Data - Bhg

Uncanvariad rast, low [
- Data 2011

4ih order pohynomia| it

........ 5M Higgs boson m = 1265 GeV [MC)

E:?Te‘l.",J Ldt=48 1"
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- ! IR | . 1 L -
it = T U T T T T =
2 1 bty =
0 TLT E
-23
100 110 120 130 140 150 160
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=5 ATLAS Praliminary
20

&

-

o
- |
H

3
]III

I|II|IIII|II|I||I
_+_
4
——
——
—+—
IIII|III

S ST

i i PR i i i i i1 i i i3 i i i —
120 130 140 150 160
m,, [GeV]

8
=
=
=

Events / GeV

Events / 2 GeV

Data - Bkg

200

Uncamarded rast, low P
L Data 2012
dth order polynomial fi
........ SMHiggs boson m = 126.5 GeV (MC)

450
400

350
(=8 Te'-.r,J Ldt=58f5"
ATLAS Praliminary

300
250
200

150

-
11

100
a0

|I IIIIIII-H- 1l

il |
1111

0
.5} ) )
100 110 120 130 140 150 160
m,, [GeV]
100

Unearmarad rast, high B
L] Data 2012
Exponential fit
see-2w-.. SMHiggs boson m, = 126.5 GaV (MC)

fs=8 TEV.J Ldt= 5.9 fo’
ATLAS Praliminary

P
=

=
I T |
[ 4 Il
I +1

+

S
J I

63



? H—yy, m_ /category (3)

E1:5,1:,_...,....,....,.,.1.,...,,..._ Eua..|1|_..1,..1,,..,.,.........,,..1_
o B Corvared cantral, low p_ ] ] - Corverted cantral, low p_ _:
™M 4z *  Datz20m —] ~ 160 ®  Dawz0iz =
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? H—yy, m_ /category (4)

Events / GeV

Events / 2 GeV

Data - Bkg

400,
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T
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L] Data 2011
4th order pohynomial fit
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? H—yy, m_ /category (9)
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?CMS, H->yy

¢ For the mass fit MVA and combined datasets, result of summing the data and
the signal plus background fits weighted by the ratio of signal to background in

eaCh EVEIl'[ ClaSS %:2000 E CMS Preliminary —+— S/B Weighted Data
(51800 Vs=7TeV,L=51f" :E:;itc sonent
N~ S Ns=8TeV,L=53f" T
81600 \ B 20
j 400 o & ~ CMS preliminary ‘ : |
%1200:— % B[ Vs=T7TeV, L=5.1
u S N - 4
31000:— ..LI: - Vs= 8§TeV,L_§5.3fb
N w2
D 800 @ [
_—5) 600;— 1:
® 400F N
= 0 -
200 0
O 1 | ! I 1 | !
0 120 140 A IO 0. A o S - _
. . m,, (GeV)
¢ Best signal fit: p=1.6 + 0.3 SN WO N SN NN N S .
_I\IIIIIII|III\IIIIIiIlII‘IIIIIIIIIII\II

110 115 120 125 130 135 140 145 150
3 : : : - my, (GeV)

B Interpretation Requires LEE CMS Preliminary q
Vs=7TeV,L=5.11b

(sz8TeV,L=53fb"

N

\\ J | =N

—_
o

¢ Significance:

g

- local: 4.10
- global: 3.20

Local p-value

s
°.

[y
<
n

EE . oL - .........................................

10.3 ;_,. Observed [As;rmptotlc) 7 - 3o
; ----- 1x SM Higgs Expected (Asimov)

10™* é# 7 TeV Observed (Asymptolic)

8 TeV Observed (Asymptotic) {40
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? CMS, H->4l

¢ Invariant mass m "

- in [100-800] GeV:
- 164 events expected

- 172 events observed

¢ Best signal fit: p=0.7+0.4

¢ Significance:

- local: 3.20
- global: ?7?

Events / 3 GeV

CMS Preliminary fs=7TeV,L=5.05f";ys=8TeV,L=5.261"
T T T T T T T T T T T T T

12F

101

[]m,=126 GeV |

local p-value
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10°°

10

10 -

% ‘ T | LI ‘ LI | T 17T ‘ LI ‘ LI | T T T E

_ j h\ / ; : : ;/\\ ;' 16

- — 26

- — 2D FitTTeV 1 ag

E- — 2D Fit 8TeV "E

E — 2D Fit 7+8TeV o

R T s Expected :

B CMS Preliminary |

= H—ZZ - 4L ; 3

= {s=7TeV,L=505f" i =

B .. (s=8TeV,L=526f0" ] 40
| ‘ | - | 1 1 “F ‘ | - | I | ‘ | - f | - | |
110 120 130 140 150 160 170 180

my, [GeV]
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? CMS: combinaison

¢ Best signal fit: p=0.8 £ 0.2
¢ Significance:

- local: 4.90
- global: 4.00

1 L T T 1 ] T |: L LI (L N
g = ‘ ‘f lo
g 1 0 ;_/_\ ___________ / "_% 20
_ 5
Sro:f N7/
S0k . 40
10°F T | é
-6 *..ﬁ
1 0 '\.‘ 50
107 .
T Eee |
10° H— bb ——nta . 6o
1010 — H—tt CMS Preliminary Tes
PP Vs=7TeV,L=5.11'
10— 2, \s-8TeV,L=531" 3

10_12L—IIIIIIII11]II[[IIIII1II]11|[III—_I

116 118 120 122 124 126 128 130
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|
m, = 125 GeV CMS Preliminary
\s=7TeV,L=511fb'
\s=8TeV,L=53fb'
H— bb i
H— 1t -
H— vy —i—
H— WW -
H— ZZ -1—
IIIIIIIIIllIIIIIII|IIIIIIIII|IIIIIIIII
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1 . 4
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? hep-ph on arXiv since 4" of July

. arXiv:1207.2027 [pdf, ps, other]

Constraints on TeV scale Majorana neutrino phenomenology from the Vacuum Stability of the Higgs
Joydeep Chakrabortty, Moumita Das, Subhendra Mohanty

Comments: 13 pages, 7 figures

Subjects: High Energy Physics - Phenomenology (hep-ph)

]

arXiv:1207.1906 [pdf, ps, other]

Electroweak Radiative Corrections to Higgs Production via Vector Boson Fusion using SCET: Numerical Results
Fabio Siringo, Giuseppe Buccheri
Subjects: High Energy Physics - Phenomenology (hep-ph); High Energy Physics - Experiment (hep-ex)

w

. arXiv:1207.1839 [pdf, other]

Implications of the Higgs Boson Discovery for mSUGRA

Sujeet Akula, Pran Nath, Gregory Peim

Comments: 5 pages, 3 figures

Subjects: High Energy Physics - Phenomenology (hep-ph); High Energy Astrophysical Phenomena (astro-ph.HE); High Energy Physics - Experiment {hep-ex)

B

arXiv:1207.1718 [pdf, other]

Higgs After the Discovery: A Status Report

Dean Carmi, Adam Falkowski, Eric Kuflik, Tomer Volansky, Jure Zupan

Comments: 35 pages; v ATLAS dijet-tag diphoton channel added, dilaton and doublet-singlet bugs corrected, references added
Subjects: High Energy Physics - Phenomenology (hep-ph)

o

. arXiv:1207.1717 [pdf, other]

First Glimpses at Higgs' face
J. R. Espinosa, C. Grojean, M. Muhlleitner, M. Trott

Comments: 24 pages, 7 figures

Subjects: High Energy Physics - Phenomenology (hep-ph); High Energy Physics - Experiment (hep-ex)

o

. arXiv:1207.1716 [pdf, other]

Higgs discovery: the beginning or the end of natural EWSB?
Mare Montull, Francesco Riva

Comments: Bfigures 8 pages

Subjects: High Energy Physics - Phenomenology (hep-ph)

=~

arXiv:1207.1710 [pdf, ps, other]

GUT Scalar Potentials for Higgs Inflation

Martin B. Einhorn, D. R. Timothy Jones

Comments: 34 pages, no figures

Subjects: High Energy Physics - Phenomenology (hep-ph); General Relativity and Quantum Cosmology (gr<c); High Energy Physics - Theory (hap-th)

@

. arXiv:1207.1693 [pdf, other]

Global Analysis of the Higgs Candidate with Mass ~ 125 GeV

John Ellis, Teveng You

Comments: 22 pages, 8 figures

Subjects: High Energy Physics - Phenomenology (hep-ph); High Energy Physics - Experiment (hep-ex)

w

arXiv:1207.1590 [pdf]

Heavy neutrinos, Z' and Higgs bosons at the LHC: new particles from an old symmetry
S. Khalil, S. Moretti
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