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Etudier des collisions de particules

Accélérer les particules
Provoquer des collisions
Détecter les “débris”
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Comment accélérer des particules ?













8 cavités par faisceau, 2 MV chacune = +16 MeV
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Comment fonctionne un détecteur de particules ?
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End-cap semiconductor tracker
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Quelles sont les particules visibles dans le détecteur ?
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End-cap semiconductor tracker
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http://atlas.web.cern.ch/Atlas/public/EVTDISPLAY/events.html

SATLAS

EXPERIMENT

Run Number: 152166, Event Number: 316199

Date: 2010-03-30 12:58:23 CEST




http://atlas.web.cern.ch/Atlas/public/EVTDISPLAY/events.html

SATLAS

EXPERIMENT

Run Number: 152166, Event Number: 316199
Date: 2010-03-30 12:58:23 CEST

m “Caméra” 3D de =100 Mpixels




http://atlas.web.cern.ch/Atlas/public/EVTDISPLAY/events.html

SATLAS

EXPERIMENT

Run Number: 152166, Event Number: 316199
Date: 2010-03-30 12:58:23 CEST

m “Caméra” 3D de =100 Mpixels
m Traitement de 40 080 000 images/seconde




http://atlas.web.cern.ch/Atlas/public/EVTDISPLAY/events.html

CATLAS
ZLEXPERIMENT

Run Number: 152166, Event Number: 316199
Date: 2010-03-30 12:58:23 CEST

m “Caméra” 3D de =100 Mpixels
m Traitement de 40 080 000 images/seconde

= Enregistrement de ~1000 images/seconde




Collision Event at 7 TeV with 2 Pile Up Vertices
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= AT

Run Number: 152166, Event Number: 467774

Date: 2010-03-30 13:31:46 CEST

http://atlas.web.cern.ch/Atlas/public/EVTDISPLAY/events.html




Multijet Event in
7 TeV Collisions
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Et pour les particules qui ne sont pas directement observables ?
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Comment a-t-on observé le boson de Higgs ?
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1. Introduction

The Standard Model (SM) of particle physics [1-4] has been
tested by many experiments over the last four decades and has
been shown to successfully describe high energy particle interac-
tions. However, the mechanism that breaks electroweak symmetry
in the SM has not been verified experimentally. This mechanism
[5-10]. which gives mass to massive elementary particles, implies
the existence of a scalar particle, the SM Higes boson. The search
for the Higes boson. the only elementary particle in the SM that
has not yet been observed. is one of the highlights of the Large
Hadron Colider [11] (L) pysies programme

its on the SM Higgs boson mass of my; < 158

2085 condence tevel (CL) have been set using global fits o p!e

cision electroweak results [12]. Direct searches at LEP [13] the

Tewtron [\Hsl and the LHC [17.18] have previously euded, &

% CL. a SM Higgs boson with mass below 600 GeV. apart from
some mass nglum between 116 GeV and 177 GeV.

Bath the ATIAS and CMS Collaborations reported excesses of
events in their 2011 datasets of proton-proton (pp) collsions at
centre-of-mass enerzy /F=7 TeV at the LHC. which were compat-
ible with SM Higes boson production and decay in the mass region
124-126 GeV. with s ces 0f 2.9 and 3.1 standand deviations
(7). respectively [17.18]. The CDF and D@ experiments at th Teva-
ron have also recently reported a broad excess in the mass region

© CERN for the benefit of the ATAS Collboraicn.
* Emal dess: atas publicatonsiicor o1

03702693 © 2012 CERN. Published by Flsevier BY. Al ights reserved.
butp e aoi g 10,1016 physleth 201203020

120-135 GeV: using the existing LHC constraints. the observed lo-
cal significances for my — 125 GeV are 2.7 for CDF [14]. 110 for
DO [15] and 2847 for their combination [16]

“The previous ATLAS searches in 45-48 b~ of data at & —
7 TeW are combined here with new searches for H — ZZ®) . 4¢,1

v and H— WW® — evuv in the 58-59 fb" of pp col-
lision data taken at /5 =8 TeV between April and June 2012,

The dta were ecoded with nstananeous bamiosies up t
68 x 10 em s~ they are therefore affected by multiple pp
Collions occuring in the same o¢ neighbouring Bunch crosings
(pile-up). I the 7 TeV data. the average number of interactions per
bunch crossing was approximately 10; the average increased (0 3p-
proximately 20 in the § TeV data. The reconstruction. identification
and iolrion critria sed fo electrons and photons i the & TeV
data are improved, making the H — ZZ(*) . a¢ and H —
Searches more robust against the increased pile-up. These analy-
Ses were re-optimised with simulation and frazen before looking
at the 8 TeV data.

In the H— WW ® — évev channel, the increased pile-up de-
teriorates the event missing transverse momentum, EF. resolu-
tion, which results in significanty larger Drell-Yan background in
e same-flvour fnal sates Since the 71 hannel provies most
of the sensitivity of the search. only this final state
T iy of the 8 Tov aats The Knematic feson n which 3

Higgs boson with 2 mass between 110 GeV and 140 GeV is

T The symbol ¢ stands fo electron or muon.



