
Physique des particules élémentaires –
aspects expérimentaux

Suive/complémente le PHYS 2263 (d)

La référence de base: D.H. Perkins Introduction to 
High Energy Physics, 4th edition +
PDG, Review of Particle Physics, les chapitres 
selectionnés à http://pdg.lbl.gov

+ les références supplémentaires:
Aitchison&Hey, Halzen&Martin, Ferbel(ed), Kleinknecht
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Plan du cours

1. Introduction/motivation (3.2)
2. Détecteurs modernes (10.2)
3. Collisionneurs à hautes énergies (17.2)
4. Systèmes des déclenchement et sélection (24.2) 
5. Interactions e+e− (3.3)
6. Interactions ep (10.3)
7. Interactions pp (17.3)
8. Au-delà du modèle standard + 

physique des particules et cosmologie (6.5)
9. Cours d’exercices pratiques (12.5)
10. … et encore une fois



K. Piotrzkowski, PHYS 2356 3



K. Piotrzkowski, PHYS 2356 4



K. Piotrzkowski, PHYS 2356 5

Higgs search

• The Higgs boson is the last 
SM particle still to be found

• It has a fundamental role in 
the SM to generate the 
masses of the W and Z 
bosons, and of the fermions
– However one could imagine more 

complex mechanisms than the 
basic SM Higgs, pointing toward 
new physics Prof. Peter Higgs
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Higgs search @ Tevatron
• Light (100 – 200 GeV) 

Higgs production:
– Higgs couplings prefer 

higher masses
– Main production 

mechanisms:
• Virtual top quark loops

• Associated W/Z production
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All data so far fits SM well…
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What is wrong with SM anyway?
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Why Susy is so popular?
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Inspiring observation:  
Measured coupling 
constants unify at GUT 
scale in SUSY but not 
in SM, 

..and stabilize Higgs 
potential at low masses:

SM

SUSY
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…mais…
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Production of SUSY particles at LHC
• Squarks and gluinos produced via strong processes
 → large cross-section

m      ~ 1 TeV σ ∼ 1 pb → 104 events per year produced at low L g~ ,~q

• Charginos, neutralinos, sleptons produced via
electroweak processes → much smaller rate

Ex.:

Ex. σ ≈ pb mχ ≈ 150 GeV

are dominant SUSY processes at LHC
if kinematically accessible 
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Decays of SUSY particles : some examples

Ex. Cascade decays
involving many
leptons and /or  jets + missing transverse 
energy (from LSP)
→ such spectacular signatures are easy to 
extract from the SM background
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Physics at the LHC


