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2.1 Introduction and Overview
- What is SUSY
- How can we find/measure it?

2.2 SUSY Theory Introduction
- SUSY Lagrangian, MSSM
- SUSY interactions, masses, SUSY breaking

2.3 SUSY searches/measurements at experiments
- past and running experiments
- LHC / future linear collider

2.4 Searches for MSSM Higgs bosons
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Supersymmetry Transformation
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The Supersymmetry Algebra
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Number of Fermions and Bosons in Supermultiplet
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Types of Supermultiplets
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How Standard-Model Quarks and Leptons Fit in
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Minimal Supersymmetric Standard Model (MSSM)

Chiral
supermultiplets

Gauge 
supermultiplets

• The MSSM contains the minimum number of particles and the minimum
number of couplings in the superpotential needed to obtain realistic, 
phenomenologically reasonable results. 
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Simplest SUSY Model: Free Chiral Supermultiplet
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Free Wess-Zumino Model
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Free Wess-Zumino Model
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Auxiliary Field F
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Lagrangian for Chiral Supermultiplets
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The Superpotential
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Eliminating the Auxiliary Field F
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Interactions of Chiral Supermultiplets

(a)
(b)

(c) (d)

(d) (e)

(c) (d) (e)

Mass terms: (a) (b)
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Excursion: SUSY and the Hierarchy Problem
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Excursion: SUSY and the Hierarchy Problem
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Lagrangian for Gauge Supermultiplets

gauge boson

gaugino
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Combined Chiral and Gauge Lagrangian
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F-term D-term

Eliminating the Auxiliary Field D
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Gauge Interactions

• Interactions resulting from ordinary gauge invariance:

• Additional interactions with gauge coupling strength:
(e) (f)

(f)

(a) (b) (c) (d)

(e)(a) (d)

(b) (c)
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Summary: SUSY Lagrangian
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Masses of Sparticles
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SUSY Breaking and Hierarchy Problem
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SM vs. SUSY Masses
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Soft SUSY-Breaking Lagrangians
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Building a Realistic SUSY Model
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MSSM Superpotential
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Excursion: Reasons for two Higgs  Doublets
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MSSM Superpotential
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Soft SUSY-Breaking Lagrangian in the MSSM
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A Comment on MSSM Parameters
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Experimental Constraints on Soft Terms
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Experimental Constraints on Soft Terms
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Lepton and Baryon Number Violating Terms
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Consequences of R-Parity Conservation
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Backup
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2-Component vs. 4-Component Formalism



39J. Dingfelder  u. M. Schumacher               Higgs-Physik und BSM-Phänomenologie Uni. Freiburg / SoSe09J. Dingfelder  u. M. Schumacher               Higgs-Physik und BSM-Phänomenologie Uni. Freiburg / SoSe09

Example: Standard Model in 2-Component Notation



40J. Dingfelder  u. M. Schumacher               Higgs-Physik und BSM-Phänomenologie Uni. Freiburg / SoSe09J. Dingfelder  u. M. Schumacher               Higgs-Physik und BSM-Phänomenologie Uni. Freiburg / SoSe09

Notations: 2-Component (Weyl) Spinors
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Notations: 2-Component (Weyl) Spinors


